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The Strategic Defense Initiative Organization (SDIO) 
and its proponents (the U.S. Army and the u.s. Air 
Force) plan to conduct Demonstration/Validation tests 
of the ERIS technology. These tests vill demonstrate 
the ability of the technology to perform the required 
tasks, and validate a future decision vhether to 
proceed vi th Full-Scale Development. Demonstration/ 
Validation tests vould be conducted at the Arnold 
Engineering Development Center, National Test 
Facility, Nevada Test Site, Harry Diamond Labora
tories, Vandenberg Air Force Base/Vestern Test Range, 
U.S. Army Kvajalein Atoll, U.S. Naval Pacific Missile 
Range at Barking Sands, and contractor facilities. 
Tests vould include analyses, simulations, component/ 
assembly tests, and flight tests. This document 
addresses the potential environmental consequences of 
the Demonstration/ Validation testing of the ERIS 
technology. 
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EXECUTIVE SUKI!ARY 

INTRODUCTION 

The National Environmental Policy Act, the Council on Environmental Quality 
regulations implementing the Act (40 CFR 1500-1508), and the Department of 
Defense (DoD) Directive 6050.1 which supplements these regulations, direct 
that DoD officials take into account environmental consequences when 
authorizing or approving major Federal actions in the United States. Accord-

. ingly, this Environmental Assessment analyzes the potential environmental 
consequences of a proposed transition from Concept Exploration to 
Demonstration/Validation of the Exoatmospheric Reentry Vehicle Interception 
System (ERIS), one of the technologies being considered in the Strategic 
Defense Initiative program. The tests and evaluations associated with 
Demonstration/Validation will be in accordance with the Antiballistic Missile 
Treaty and are currently structured to conform to the restrictive interpre
tation of the Treaty. The decision to proceed to Demonstration/Validation for 
ERIS would not preclude other technologies, nor would it mandate the eventual 
Full-Scale Development or Production/Deployment of ERIS. 

BACKGROUND 

The President's announcement of a Strategic Defens~ Initiative on March 23, 
1983, initiated an extensive research program to determine the feasibility of 
developing an effective ballistic missile defense system to protect the United 
States and its allies from enemy missile attack. The Strategic Defense 
Initiative Organization was established to plan, organize, coordinate, direct, 
and enhance the research and testing of technologies applicable to strategic 
defense. Future implementation of a Strategic Defense System would be based 
on the Strategic Defense Initiative research program. 

Many technologies currently are being investigated. Among the technologies 
being considered for Demonstration/Validation are space-based technologies: 

o Boost Surveillance and Tracking System (BSTS) 

o Space-based Surveillance and Tracking System (SSTS) 

o Space-Based Interceptor (SBI) 

and ground-based technologies: 

o Exoatmospheric Reentry Vehicle Interception System (ERIS) 

o Ground-based Surveillance and Tracking System (GSTS) 

o Battle Management/Command and Control, and Communications (BM/C 3
). 

DoD Directive 5000.1 calls for a staged approach to the DoD acquisition 
process. In keeping with that mandate, DoD's major system acquisition process 
consists of four distinct stages: Concept Exploration, Demonstration/ 
Validation, Full-Scale Development, and Production/Deployment. These four 
stages are separated by three major decision points (Milestones I, II, and 
III). Prior to Milestone I, the Defense Acquisition Board will revie" the 
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results of Concept Exploration and decide whether the subject t~chnology will 
be carried forward into Demonstration/Validation or remain in the Concept 
Exploration stage. The ERIS Strategic Defense Initiative ]technology is ·· .,, 
approaching the end of Concept Exploration and is preparing for !Demonstration/ 
Validation. 

PURPOSE AND NEED I 

The purpose of the Demonstration/Validation program for ERIS is to determine 
the ability of the technology to perform its intended function, land to provide 
the information necessary to make an informed decision whether to proceed vith 
Full-Scale Development. These activities are the first steps ne~ded to support 
a decision to develop, produce, and deploy the ERIS technology, jvhich is inte-
gral to an effective strategic defense. . 

The function of ERIS vould be to intercept and destroy hosltile intercon
tinental or submarine-launched ballistic missiles in the midcourse phase of 
their flight. The ERIS vould provide a necessary element of 6ne alternative 
architecture of the proposed Strategic Defense System. : 

PROPOSED ACTION I 

The ;o:opcsed action is the Demcnstration/Validation programl for the ERIS 
technology. This program vould demonstrate ·•hether the system can meet its 
specific performance requirements and vould provide the informktion necessary 
f,or the Defense Acquisition Board to recommend a Milestone :n dec:sion to 
proceed into Full-Scale Development. 

Demonstration/Validation of ERIS vould require fabrication and ground testing 
of a limited capability homing kinetic-energy veapon composea of a sensor, 
general processor, signal processor, guidance and control !subsystem, and 
communications subsystem. The homing kinetic-energy veapon vould then be 
flight tested in a series of four to seven launches. The fabrication and 
ground testing of the components of the weapon vould take plac~ in contractor 
and government facilities. Flight testing vould require ~edification of 
~xisting launch facilities at one or tvo DoD installations. I 

Demonstration/Validation of ERIS vill address the folloving technological 
issues: 

0 

0 

I 
General Processor Hardvare: Test the durability, fault tolerance, 
and reliability of the microprocessors. I 

Sensor Error: Verify that the error is small enough that the 
weapon is capable of intercepting the target. 

I 

o Communications Subsystem: Verify the ability to accept instruc- I 

tions to divert or abort. I 
The Demonstration/Validation testing activities for the ERIS program fall into 
four categories: analyses, simulations, component/assembly t~sts, and ·flig.ht 
tests. The tests and their proposed locations are provided inl Table S-1. 
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S-2 

.. 

I. 

. f 
' h. 

,. ,, 
·''· !l< . 

" l 
_:, 

.,·~ 

f :>:. 
• . fj 

' 
{' 

'· 

'' 
~~ 

' ,.,, 

if 
~ 

··t:t 
i !i.( 

... 
:~ 
• 



TABLE S-1. 
DEMONSTRATION/VALIDATION TESTING FOR THE 

EXOATMOSPHERIC REENTRY VEHICLE INTERCEPTION SYSTEM 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight LOCATIONS 1 1 1 

~issile (booster) 
ability to respond 
to Inflight Guidance 
Update Data 

Determine allowable 
error in target loca
tion data for suc
cessful interception 

X 

X 

111 Adequate facilities exist unless otherwise noted. 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company 121 

X U.S. Army Kvajalein 
A toll 1 ' • 

4 1 

X Vandenberg Air Force 
Base/~estern Test 
Range 

X Pacific Missile Range 
F '1' I 4 I aCl 1 ty 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company 121 

X U.S. Army Kvajalein 
Atoll"· 41 

X Vandenberg Air Force 
Base/~estern Test 
Range 

X Pacific Missile Range 
Facility' 4 ' 

121 Lockheed Missiles and Space Company has certified compliance with all Federal, 
State, and local environmental laws and regulations. 

131 Use of the U.S. Army Kvajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the ~estern Test Range, 
and possibly from the Pacific Missile Range Facility at Barking Sands. 

141 Facility construction or modification required (excluding minor modification). 
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TABLE S-1 (Continued). 
DEMONSTRATION/VALIDATION TESTING FOR THE 

EXOATMOSPHERIC REENI"RY VEHICLE INTERCEPTION SYSTEM 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight LOCATIONS 111 

Homing kinetic-energy 
weapon ability to seek 
out target 

Homing kinetic- X 
energy weapon ability 
to find target based 
on Threat Object Hap 

X 

X 

111 Adequate facilities exist unless otherwise noted. 

ERIS Integrated Test 
Facility, Lockheed 
Hissile'2 'nd Space 
Company : 

X U.S. Army Kwajalein 
A toll 1 3 

··' 
1 

' 
X Vandenbeig Air Force 

Base/Yestern Test 
Range 

X Pacific Missile Range 
Facility 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company'. 2 1 

X U.S. Army Kwajalein 
Atoll 13

-''
1 

' 
X Vandenberg Air Force 

Base/Yestern Test 
Range 

X Pacific Hiisile Range 
Facili ty 1 1 

I 

121 Lockheed Missiles and Space Company has certified compliance with:all Federal, 
State, and local environmental laws and regulations. 

I J I 

I 4 l 

Use of the u.s. Army Kwajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the Yestern Test Range, 
and possibly from the Pacific Missile Range Facility at Barking Sands. 

Facilitj construction or modification required (excluding minor m~dification). 
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TABLE S-1 (Continued). 
DEMONSTRATION/VALIDATION TESTING FOR THE 

EXOATHOSPHERIC REENTRY VEHICLE INTERCEPTION SYSTEM 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight LOCATIONS 111 

Hardware components of 
the homing kinetic
energy weapon ability 
to function individually 

Guidance and control 
system ability to 
respond to signals 
and to Threat Object 
Hap 

X 

Dynamic 
Chamber 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company 121 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company 121 

Vind Arnold Engineering 
Tunnel Development Center 

X U.S. Army Kwajalein 
Atoll 13

'
41 

X Vandenberg Air Force 
Base/Vestern Test 
Range 

X Pacific Miisile Range 
Facility' 1 

111 Adequate facilities exist unless otherwise noted. 

121 Lockheed Missiles and Space Company has certified compliance with all Federal, 
State, and local environmental laws and regulations. 

I 3 I 

C 4 I 

Use of the U.S. Army Kwajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the Vestern Test Range, 
and possibly from the Pacific Missile Range Facility at Barking Sands. 

Facility construction or modification required (excluding minor modification). 
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TABLE S-1 (Continued). 
DEMONSTRATION/VALIDATION TESTING FOR THE 

EXOATMOSPBERIC REENTRY VEHICLE INTERCEPTION SYSTEM 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight LOCATtONS 111 

Guidance and control 
system ability to 
maneuver 

Integration of all com
ponents of the homing 
kinetic-energy veapon 

X 

Dynamic 
Chamber 

111 Adequate facilities exist unless othervise noted. 

ERIS Integrated Test 
Facility, Lockheed 
Missiles fnd Space 
Company' 2 

I 
X U.S. Army'Kvajalein 

Atoll'3,41 

X Vandenberg Air Force 
Base/Vestern Test 
Range 

X Pacific Miisile Range 
Facility·' 1 

ERIS Integrated Test 
Facility~ Lockheed 
Missiles and Space 
Company 1 •2 1 

' ' 
X U.S. Army: Kvajalein 

Atoll 13 ',41 

' 
X Vandenberg Air Force 

Base/Vestern Test 
Range 

' 
X Pacific Miisile Range 

Facili ty 1 1 

121 Lockheed Missiles and Space Company has certified compliance vith:all Federal, 
State, and local environmental lavs and regulations. 

l 3 I 

l4 I 

Use of the u.s. Army Kvajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the Vestern Test Range, 
and possibly from the Pacific Missile Range Facility at Barking Sands. 

Facility construction or modification required (excluding minor modification). 
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TABLE S-1 (Continued). 
DEMONSTRATION/VALIDATION TESTING FOR THE 

EXOATIIOSPHERIC REENTRY VEHICLE INTERCEPTION SYSTEII 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight 

Determine ability 
of circuitry to with
stand nuclear environ
ment 

Analysis and storage 
of data from flight 
tests 

X X 

Broad 
Spectrum 
Radiation 

Radiation 
Chamber/ 
Eleetro
magnetic 
Pulse Test 
Facility 

111 Adequate facilities exist unless otherwise noted. 

LOCATIONS 111 

Nevada Test Site 

Harry Diamond 
Laboratories 

National Test 
Facility 1 4 1 

121 Lockheed Missiles and Space Company has certified compliance vith all Federal, 
State, and local environmental lavs and regulations. 

! 3 I Use of the U.S. Army Kvajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the Vestern Test Range, 
and possibly targets from the Pacific Missile Range Facility at Barking Sands. 

,., Facility construction or modification required (excluding minor modification). 
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NO-ACTION ALTERNATIVE 

The no-action alternative is to continue with Concept Exploration activities 
without progressing to the Demonstration/Validation stage at thi,s time. 

ENVIRONMENTAL SETTING 

The test activities of the ERIS Demonstration/Validation program would be 
carried out at one contractor facility (Lockheed Missiles and Space Company), 
and at eight government facilities: Arnold Engineering and Development 
Center, National Test Facility, Nevada Test Site, Harry Diamond Laboratories, 
Vandenberg Air Force Base/Vestern Test Range, u.s. Army Kwajalein Atoll, and 
u.s. Naval Pacific Missile Range Facility at Barking Sands. The attributes of 
each of these facilities as they relate to the proposed testing activities 
follow. · 

The contractor facility, Lockheed Missiles and Space Company in Sunnyvale, 
California, has a dedicated existing facility, the ERIS Integrated Test 
Facility, for the ERIS program. This facility was originally built for 
testing of the Homing Overlay Experiment and is capable of completing all 
proposed analyses, simulations, and component/assembly tests for the ERIS. The 
Lockheed Missiles and Space Company obtained all Federal, State, and local 
permits and authorizations necessary for facility operations when the ERIS 
Integrated Test Facility was built and became operational. 

Arnold Engineering Development Center, located at Arnold Air Force Station, 
7 miles southeast of Manchester, Tennessee, is the nation's largest complex of 
wind tunnels, jet and rocket engine test cells, space simulation chambers and 
hyperballistic ranges. Vind tunnel tests are conducted regularly at Arnold 
Engineering Development Center. Almost all of the 3,700 contractor staff are 
dedicated to wind tunnel maintenance and operations. 

! 

The National Test Facility will be constructed at Falcon Air Force Station in 
Colorado. An interim facility will be operated out of the Consolidated Space 
Operations Center, also located at Falcon Air Force Station, until 
construction is complete. 

I 

The Nevada Test Site is located approximately 65 miles nor thves:t of Las Vegas, 
Nevada. The main function of the site is underground test:ing of nuclear 
devices. 

Barry Diaaond Laboratories have central facilities in Adelphi~ Maryland, and 
another testing facility in Voodbridge, Virginia. The Aurora Facility at 
Adelphi can test the survivability of electronic circuitry exposed to 
radiation in a radiation chamber. The lloodbridge Research Fa,cility can test 
the survivability of materials subjected to electromagnetic pulse. These 
types of tests are done regularly at Harry Diamond Laboratories; the radiation 
chamber is used on a constant basis vi th a small dedicated staff and the 
electromagnetic pulse test facility is also used on a regular basis. 

Vandenberg Air Force Base/Vestern Test Range, located on the coast of 
California, is the site the United States uses to test launch operational 
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land-based intercontinental ballistic missiles. Vandenberg Air Force Base 
launches between 14 and 20 Minuteman missiles per year. Preparation for 
launching takes 4 to 8 weeks, although the actual launch takes place during a 
4-hour "launch window." Between 200 and 300 people are involved during the 
launch, including the launch agency and Vestern Test Range personnel. 

The Vestern Test Range includes a broad area of the Pacific Ocean which 
functions as a test area for space and missile operations. The range is 
activated by launches 60 to 70 times each year. Only that portion of the 
range affected by a launch is actually activated; activation consists of 
instructing ships and airplanes to stay out of the affected area and either 
~heltering or evacuating any people living in the activated area. 

The U.S. Army Kvajalein Atoll facilities are located on Kwajalein Atoll within 
the Ralik Chain in the Marshall Islands, east-southeast of Guam. The primary 
mission of the U.S. Army Kwajalein Atoll is to conduct missile flight testing 
in support of U.S. Army research and development efforts. The U.S. Army 
Kwajalein Atoll has facilities on 11 of the approximately 100 islands in the 
Atoll. Heck Island within the Atoll has existing launch structures from pre
vious launch programs (silo, missile assembly building, and infrastructure). 

The U.S. Naval Pacific Missile Range Facility at Barking Sands is located on 
the island of Kauai, Hawaii. The Pacific Missile Range Facility is used to 
launch test flights of tactical missiles and other projectiles in support of 
U.S. Navy test programs. The existing facilities are being upgraded to add 
the capability of launching intermediate-range booster missiles. 

ENVIRONMENTAL CONSEQUENCES 

Many of the tests for the ERIS Demonstration/Validation program would be 
conducted at the contractor facility of Lockheed Missiles and Space Company. 
The contractor has been selected through the DoD procurement process. The 
contractor is required to meet all Federal, State, and local environmental 
laws and regulations necessary for facility operations. 

To assess the potential for and the magnitude of impacts from Demonstration/ 
Validation at each government facility, a two-step methodology was utilized. 
The first step was the application of assessment criteria to identify activi
ties with no potential for significant environmental consequences. Activities 
were deemed to present no potential for significant environmental consequences 
if they met all of the following criteria (i.e., all "yes" answers): 

1. Are the facility and its infrastructure adequate for the proposed 
activity (i.e., can the tests be conducted without new construc
tion, excluding minor modifications)? 

2. Is current staffing at the facility adequate to conduct the test, 
excluding minor staff level adjustments? 

3. Does the facility comply with existing environmental standards? 

4. Are the resources of the surrounding community adequate to accom
modate the proposed testing? 
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If a proposed test ~as determined to present a potential for impact (i.e., a 
"no" ans~er to any of the above questions), the second step ~as to evaluate 
the activity in the context of the follo~ing environmental c;onsiderations: 
air quality, ~a ter quality, biological resources, infras true ture, hazardous 
~aste, land use, visual resources, cultural resources, noise, and socio
economics. As a result of that evaluation, consequences ~ere assigned to one 
of three categories: insignificant, mitigable, or potentially significant. 

Environmental consequences ~ere determined to be insignificant if, in the 
judgment of the analysts or as concluded in existing environmental documenta
tion, no potential for significant environmental impacts exists; Consequences 
were deemed •itigable if concerns exist but it was determined that all 
potential consequences could be readily mitigated through standard procedures, 
or by measures recommended in existing environmental documentation. If 
serious consequences exist that could not be readily mitigated,, the activity 
was determined to represent potentially significant environmental impacts. 

Demonstration/Validation testing for ERIS at Arnold Engineering Development 
Center ~ould use various ~ind tunnels. Based on the presence of adequate 
facilities and staff, and compliance ~ith environmental standards, the 
environmental consequences of testing for ERIS are considered insignificant. 

The environmental consequences of constructing and operating the National Test 
Facility a~ Falcon Air Force Station are deemed to be mitigable. The conse
quences ha·Je been analyzed in "National Test Facility Environmental Assess
ment," which also identifies the necessary mitigation measures. The National 
Test Facility ~ould employ 2,300 workers in a new facility. Until the facil
ity is constructed, workers would be located in existing facilities at Falcon 
Air Force Station. Air quality, infrastructure, and land use impacts from 
construction and operation will be mi tigable through the use of standard 
control and conservation practices. No significant impacts are expected on 
water quality, biological resources, hazardous waste, visual and cultural 
resources, noise, or socioeconomics. 

The environmental consequences of ERIS testing at the Nevada Test Site would 
be insignificant. The test would include exposure of circuitry to broad
spectrum radiation during an underground nuclear test scheduled for other 
programs. No facility/infrastructure modification or additional staff would 
be required as a consequence of ERIS testing and the facility is in compliance 
with environmental standards. 

Environmental impacts at Barry Diamond Laboratories, beyond those that result 
from normal operations, would not be expected from ERIS testing. The Aurora 
Facility would conduct radiation testing vi thin its regular schedule vi th a 
minor staff level adjustment. The environmental consequences' of the testing 
at the Aurora Facility would be insignificant. The Voodbridge Research Faci
lity would test hardening of circuitry subjected to electromagnetic pulse. 
The electromagnetic pulse test facility is used on a regular :basis and would 
require no additional staff. However, the electromagnetic pulse test facility 
at the Voodbridge Research Facility is the subject of a civil act ion for 
insufficient National Environmental Policy Act documentation. Harry Diamond 
Laboratories is in the process of preparing the required site-specific 
environmental documentation for the electromagnetic pulse test facility. Any 
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impacts cited in the operational environmental impact statement in preparation 
would be mitigated in ERIS testing. 

Environmental consequences of launching targets for ERIS from Vandenberg Air 
Force Base/Vestern Test Range are expected to be insignificant. The launching 
of Minuteman missiles is a continuing acceptable use and represents no signif
icant impacts to air, biological, or other environmental resources. However, 
overall operations at Vandenberg Air Force Base are contributing to regional 
overdrawing of the aquifers used for water supply. Continued regional con
sumption at current rates could cause depletion of the aquifer. 

The use of the Vestern Test Range for ERIS activities will be in connection 
vi th launches from Vanderberg Air Force Base. The impacts on Vest ern Test 
Range operation from ERIS activities are deemed insignificant. 

Environmental consequences at the U.S. Army ltwajalein Atoll may be signifi
cant. Launch facilities would have to be refurbished. This refurbishment is 
addressed in a "Record of Environmental Consideration" and the resulting 
"Categorical Exclusion #7." Additional support personnel would be required, 
which in turn would necessitate new housing and infrastructure. New housing 
requirements have been identified for Kvaj alein Island. The "Environmental 
Assessment for Family Housing Dwellings, FY 1987-1989 Phases, Kvajalein 
Island, Kvajalein Missile Range, Kvajalein Atoll, Marshall Islands" addresses 
the impacts of housing construction on Kvajalein Island. Those impacts were 
deemed mitigable and not significant. In addition to new housing, increased 
infrastructure requirements on Kvajalein Island would be met with the follow
ing planned construction: expansion of an existing power plant and a desalin
ization facility. An environmental assessment has been prepared for the 
construction and operation of the expanded power plant. The environmental 
assessment concluded that all potential impacts are mitigable and the action 
does not constitute a major Federal action vi th potential for .significant 
impact on the environment. 

Activities associated vith ERIS Demonstration/Validation at the U.S. Army 
Kvajalein Atoll are currently estimated to result in a 285-person increase in 
staff and their dependents residing at the facility, a growth of 11.7 percent 
over the most recent available population figures (2,432 persons on 30 June 
1986). The total population would be below the highest population figure of 
nearly 6,000 people in 1972. Such an increase may create significant demands 
on existing infrastructure support or significant additional socioeconomic 
impacts. Specific areas of consideration are: 

o Air Quality: The 1979 estimates of emissions from the Kvajalein 
Island power plant shoved emissions reaching the limits for nitro
gen oxide standards. The planned power plant expansion would be 
required to meet emission limitations. The environmental assessment 
for the expanded power plant concluded that vith the implementation 
of mitigation measures emissions standards vould be met. 

o .Vater Quality: Available data from 1976 indicate that water 
quality vas being degraded as a result of toxic metal leaching from 
a solid waste disposal site used by U.S. Army Kvajalein Atoll. 
Subsequently a vall vas constructed. Although the vall vas 
installed on the ocean side of the landfill, visual inspection 
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indicated direct seepage to the ocean vas occurring (88). The 
source of the leachate vas considered to be vaste oil or sevage 
tank pumpage. The landfill is currently used for disposal of 
building material and ERIS activities are expected to continue this 
use. The potential change in rate of seepage from the landfill as 
a result of disposal of construction vastes from activities in 
support of Demonstration/Validation is unknovn. Indirect vater 
quality impacts from potential increased population on Ebeye Island 
have not been evaluated in previous documents. 

o Biological Resources: If coral is used for housing or other con
struction, dredging of coral from surrounding reefs could result in 
degradation of the marine habitat. Bovever, the harvesting can be 
accomplished in a manner that vill ensure that critical habitats of 
marine biota are not degraded. Degradation of vater quality 
resulting from leachate seepage from the landfill could adversely 
impact marine biota. Indirect impacts on marine resources from 
potential increased population on Ebeye Island have hot been evalu
ated in previous documents. 

o Infrastructure: 

Electricity demands associated vith the 11.7 percent facility 
population increase vould require increased pover plant gener
ating capacity. One concern is the nitrogen oxide emissions 
vhich is considered mitigable by the measures described in the 
environmental assessment. 

Solid· vaste demands associated vi th the increase in facility 
population vould be accommodated by the existing vaste disposal 
system. 

Sevage treatment demands from increased facility population are 
not expected to result in an increase in sevage treatment 
demands beyond capacity. 

Vater-supply demands vould be increased. The planned construc
tion of a desalinization facility on Kvajalein Island is pro
jected to ensure sufficient potable vater vi.thout degrading 
groundvater resources. 

Transportation demands may require additional ferry service to 
Kvajalein Island from Ebeye for increased Harshallese staff. 

o Hazardous Vaste: Hazardous vaste produced is not expected to sig
nificantly impact the treatment, storage, and disposal provisions 
as outlined in the Hazardous Vaste Management Plan 'that is in pre
paration. 

o Socioeconomics: Significant socioeconomic consequences could 
result from the anticipated 11.7 percent increase of U.S. Army 
Kvajalein Atoll staff (and their dependents) in support of ERIS. 
Although the nev jobs created for the Harshallese could have 
positive short-term impacts, vhich should be coml\lemented by the 
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Job Corps Program recently implemented by the U.S. Army Kvajalein 
Atoll, their presence may attract more Harshallese from other 
islands to Ebeye Island. Increased population on Ebeye could add 
to its already excessively dense population, providing increased 
pressure on its inadequate public facilities and housing, and 
causing public health to fall further belov currently unsatisfac
tory levels. Increased activity at the U.s. Army Kvajalein Atoll 
could increase Harshallese economic dependence on DoD expenditures. 
The U.S. Army Kvajalein Atoll currently has a policy limiting the 
number of Karshallese employed, vhich may minimize the amount of 
influx of people to Ebeye Island. 

No significant impacts are anticipated to land use, visual resources, cultural 
resources, or noise because the proposed tests vould be similar to current 
activities that do not nov have significant impacts at the u.s. Army Kvajalein 
Atoll. 

In recognition of the need to avoid, m1mm1ze and mitigate any potential 
adverse impacts on the environment of the Kvajalein Atoll, the U.S. Army vill 
prepare a comprehensive environmental impact statement addressing the contin
uing operations at the U.S. Army Kvajalein Atoll, vhich include the proposed 
Demonstration/Validation activities. The environmental impact statement vill 
address the environmental concerns recognized in this Environmental Assessment 
and vill to identify appropriate mitigations. 

The environmental consequences of launching targets at the U.S. Naval Pacific 
Missile Range Facility at Barking Sands are considered to be mitigable. Addi
tional launch facilities vould have to be constructed to accommodate launching 
of intermediate-range boosters. The "Preliminary En vi ronmen tal Assessment, 
Kauai Test Facility, Barking Sands, Kauai, Havaii" vas prepared for the 
construction and operation of the Intermediate-Range Booster System Facilities 
and concluded that no significant impacts are to be expected from the proposed 
action. Air and vater quality and biological resource impacts from construc
tion activities are mitigable by standard control measures. Land use conflicts 
are mitigable by an agreement currently being negotiated betveen the facility 
and the County of Kauai and by continued clearing of beach areas before and 
during launches. No significant impacts are expected on infrastructure, haz
ardous vaste, visual resources, cultural resources, noise, or socioeconomics. 

If the no-action alternative is selected, no significant environmental impacts 
are anticipated, as current Concept Exploration activities vould continue vith 
utilization of current staffing and facilities. 

IRREVERSIBLE AND IRRETRIEVABLE COIIKITKENTS OF RESOURCES 

Development of the ERIS through the Demonstration/Validation stage vould 
result in irreversible and irretrievable commitment of resources such as 
electronic components, various metallic and nonmetallic structural materials, 
fuel, and labor. This commitment of resources is not different from those 
necessary for many other aerospace research and development programs; it is 
similar to the activities that have been carried out in previous aerospace 
programs over the past several years. 
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1. DESCRIPTION OF PROPOSED AC"riON AND ALTERNATIVES 

The National Environmental Policy Act, the Council on Environmental Quality 
regulations implementing the Act (40 CFR 1500-1508), and the Department of 
Defense (DoD) Directive 6050.1 vhich supplements these regulations, direct 
that DoD officials take into account environmental consequences vhen auth
orizing or approving major Federal actions in the United States. Accordingly, 
this Environmental Assessment analyzes the potential environmental conse
quences of a proposed transition from Concept Exploration to Demonstration/ 
Validation of the Exoatmospheric Reentry Vehicle Interception System (ERIS), 
one of the technologies being considered in the Strategic Defense Initiative 
program. The tests and evaluations associated vith Demonstration/Validation 
vill be in accordance vith the Antiballistic Missile Treaty and are currently 
structured to conform to the restrictive interpretation of the Treaty. The 
decision to proceed to Demonstration/Validation for ERIS vould not preclude 
other technologies, nor vould it mandate the eventual Full-Scale Development 
or Production/Deployment of ERIS. 

The approach folloved to complete this assessment is presented in Figure 1-1. 
This section describes the test and evaluation activities that vould be com
pleted for ERIS and identifies the contractor and government facilities vhere 
the activities vould be carried out. Section 2 characterizes those facilities 
and the surrounding communities, and Section 3 assesses the potential environ
mental consequences of the activities. 

Demonstration/Validation of the ERIS technology vould consist of a number of 
tests. Descriptions of these tests vere developed from documentation des
cribing the ERIS Demonstration/Validation program and interviews vith program 
personnel vho developed the documentation. Section 1.3 describes the types of 
tests and their locations. Also, vhere possible, other factors related to the 
tests, such as vork force or hazardous materials requirements, have been 
described. 

The remainder of this section briefly describes the background of the Stra
tegic Defense Initiative program, the purpose of and need for the ERIS tech
nology, the proposed action, and the no-action alternative. 

1.1 BACKGROUND 

The President's announcement of a Strategic Defense Initiative on March 23, 
1983, initiated an extensive research program to determine the feasibility of 
developing an effective ballistic missile defense system to protect the 
United States and its allies from enemy missile attack. The Strategic Defense 
Initiative Organization vas established to plan, organize, coordinate, direct, 
and enhance the research and testing of technologies applicable to strategic 
defense. Future implementation of a Strategic Defense System vould be based 
on the Strategic Defense Initiative research program. 
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1.1.1 Classes of Architecture 

The Strategic Defense Initiative has produced several candidate architecture 
options and has promoted advanced technology concepts to support these archi
tectures. The term "architecture" refers to the function and interrelation
ship of individual elements or subsystems within a possible system. To date, 
three classes of possible architecture have been defined (69): 

o Combined space-based and ground-based sensors and weapons to 
counter long-range ballistic missiles 

o Ground-based weapons to counter long-range ballistic missiles 

o Airborne sensors and ground-based weapons to counter shorter-range 
tactical ballistic missiles. 

The combined space- and ground-based architectures would employ a series of 
satellites to sense, track, and destroy the threatening missiles and reentry 
vehicles (i.e., warheads) in the boost, post-boost, or mid course phase of 
their trajectory. A ground-based system, which would back up the satellites, 
would intercept warheads in the latter part of their flight. Early evolving 
systems for both space- and ground-based architectures would use kinetic
energy weapons; later systems may use directed-energy weapons (lasers or 
particle beams). 

As currently envisioned, the ground-based architecture could meet an offensive 
missile in the midcourse and reentry phases, although boost-phase intercept 
capability (by use of ground-based directed-energy weapons) is currently being 
investigated. A series of satellites would provide early warning, and a 
ground-based intercept vehicle would then destroy the incoming warhead. 

The third architecture would use airborne sensors to track shorter-range 
tactical ballistic missiles and ground-based weapons for target destruction. 
The shorter flight times of tactical ballistic missiles would require fast 
identification, tracking, discrimination, and reaction, which in turn would 
require greater sensor sensitivity and faster data processing. 

Many technologies are currently being investigated to support 
tectures described above. Among the technologies being 
Demonstration/Validation are spacebased technologies: 

o Boost Surveillance and Tracking System (BSTS) 

o Space-based Surveillance and Tracking System (SSTS) 

o Space-Based Interceptor (SBI) 

and ground-based technologies: 

the three archi
considered for 

o Exoatmospheric Reentry Vehicle Interception System (ERIS) 

o Ground-based Surveillance and Tracking System (GSTS) 

o Battle Management Command, Control, and Communications (BM/C 3
). 
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Among the ground-based technologies, the ERIS would employ ground-based 
missiles to intercept and destroy intercontinental and submarine- launched 
ballistic missiles during the midcourse and late midcourse phases of their 
trajectory. If deployed, each ERIS intercept missile would be composed of a 
lightweight launch vehicle (booster) and a homing kinetic-energy weapon. The 
launch vehicle is in the conceptual stage of development; no. testing of the 
vehicle will occur during Demonstration/Validation. 

The homing kinetic-energy weapon of the ERIS would consist of a general pro
cessor, an infrared sensor, a signal processor, an inertial measurement unit, 
a propulsion and reaction control system, and a communications subsystem. The 
linkage between the general processor, the infrared sensor, and the· signal 
processor would enable the weapon to locate the target. The inertial measure
ment unit, which would be linked directly to the general processor, would be a 
navigational tool that senses changes in the inertial state of the ERIS 
vehicle. The combination of the sensor/general processor and the inertial 
measurement unit /propulsion and react ion control would provide the homing 
ability of the E~IS system. The communications subsystem: vould receive 
messages from BM/C • 

This Environmental Assessment addresses the ERIS technology. Separate Envi
ronmental Assessments have been prepared for the other technologies being 
considered for Demonstration/Validation. The potential cumulative environ
mental effects of testing several technologies at the same facility are 
addressed in the Strategic Defense Initiative Demonstration/Validation Program 
Environmental Assessments Summary. 

The Defense Acquisition Board will decide whether the ERIS tec~nology is ready 
to proceed to Demonstration/Validation based on examination of cost, schedule, 
readiness objectives, affordability, initial operational capability, 
conceptual soundness, and environmental consequences. 

1.1.2 Stages of Strategic Defense Initiative Development 

DoD Directive 5000.1 calls for a staged approach to the DoD acquisition 
process. In keeping vith that mandate, DoD's major system acquisition process 
cons1sts of four distinct stages: Concept Exploration, Demonstration/ 
Validation, Full-Scale Development, and Production/Deployment. These four 
stages are separated by three major decision points (Milestones I, II, and 
III). Prior to Milestone I, the Defense Acquisition Board will revieY the 
results of Concept Exploration and decide whether the subject technology Yill 
be carried forward into Demonstration/Validation or remain in the Concept 
Exploration stage. The ERIS Strategic Defense Initiative technology is 
approaching the end of Concept Exploration and preparing for Demonstration/ 
Validation. ' 

In Demonstration/Validation, the ERIS technology would be tested to demon
strate its ability to perform the task. The Demonstration/Validation stage 
for the ERIS technology includes the following test techniques: 

1. Analyses: Examining and evaluating data to define or refine the 
current knowledge of a technology 
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2. Simulations: The use of softvare models representing both the test 
article and the environment to determine performance abilities 

3. Component/Assembly Tests: Demonstrating performance of components 
and assemblies under simulated conditions, such as space or battle 
environments 

4. Flight Tests: The use of flight-qualified devices and assemblies 
in real flight environments to verify performance. 

Some ERIS Demonstration/Validation activities may require modifications or 
additions to existing government facilities. Should this occur, the need for 
supplemental environmental evaluation vould be determined in conformance vith 
Council on Environmental Quality and DoD regulations. 

1.2 PURPOSE AND NEED 

The purpose of the Demonstration/Validation program for ERIS is to determine 
the ability of the technology to perform its intended function, and to provide 
the information necessary to make an informed decision vhether to proceed vith 
Full-Scale Development. These activities are the first steps needed to sup
port a decision to develop, produce, and deploy the ERIS technology, vhich is 
integral to an effective strategic defense. 

The function of ERIS vould be to intercept and destroy hostile intercontinen
tal or submarine-launched reentry vehicles in the midcourse phase of their 
flight (Figure 1-2). The ERIS vould provide a necessary element of one 
alternative architecture of the proposed Strategic Defense System. 

1.3 PROPOSED ACTION 

The proposed action is the Demonstration/Validation program for the ERIS 
technology. This program vould demonstrate vhether the system can meet its 
specific performance requirements and vould provide the information necessary 
for the Defense Acquisition Board to recommend a Milestone II decision to 
proceed into Full-Scale Development. 

Demonstration/Validation of ERIS vould require fabrication and ground testing 
of a limited capability homing kinetic-energy veapon composed of a sensor, 
general processor, signal processor, guidance and control subsystem, and comm
unications subsystem. The homing kinetic-energy veapon vould then be flight 
tested in a series of four to seven launches. The fabrication and ground 
testing of the veapon vould take place in existing contractor and government 
facilities. Flight testing vould require modification of existing launch 
facilities at one or tvo DoD installations. 

To date, Concept Exploration activities for ERIS have included development of 
a candidate homing kinetic-energy veapon. The candidate veapon is capable of 
performing the required functions, but further simulation, ground testing, and 
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flight testing is required. Demonstration/Validation of the ERIS is needed to 
address the following technological issues: 

o General Processor Hardware: Test the durability, fault tolerance, 
and reliability of the microprocessors. 

o Sensor Error: Verify that the error is small enough that the 
weapon is capable of intercepting the target. 

0 Communications Subsystem: 
tions to divert or abort. 

Verify the ability to accept instruc-

The Demonstration/Validation testing activities for the ERIS program fall into 
four categories: analyses, simulations, component/assembly tests, and flight 
tests. ·Each of these categories specific to ERIS is described in greater 
detail in Appendix A. The ERIS test activities and their locations are 
described in Table 1-1. The following paragraphs provide additional descrip
tions of the test activities where such descriptions are appropriate. Figure 
1-3 presents the locations of the test facilities. 

1.3.1 Analyses 

Two test activities within the ERIS program would consist of analyses as 
described in Table 1-1. In one activity, the ability of ERIS to find a target 
based on data from a sensor system would be partially determined by analytical 
methods. In another activity, data from ERIS flight tests would be stored for 
later applications to refine the ERIS technology. 

1.3.2 Si•ulations 

Simulations create a digital representation of the physical world using 
specially developed computer softvare. Each simulation assigns a specific 
value to all physical parameters in the simulated system; these values are 
changed in subsequent simulations to determine: (1) hov each parameter affects 
the simulated system, and (2) the optimal value for each parameter for maximum 
system efficiency. 

Simulations would be conducted to characterize the performance of the homing 
kinetic-energy using a "Threat Object Hap." All exercises using computer 
models would be conducted at the ERIS Integra ted Test Facility, at Lockheed 
Missiles and Space Company in Sunnyvale, California. 

ERIS flight test data would be used for simulations at the National Test 
Facility to analyze the results of one flight test and to initiate improve
ments in the succeeding tests. 

1.3.3 Co•ponent/Assembly Tests 

The objective of component/assembly testing is to control some particular 
aspect of the physical environment surrounding a hardvare component being 
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TABLE 1-1. 
DEMONSTRATION/VALIDATION TESTING FOR TOE 

EXOATMOSPHERIC REENTRY VEHICLE INTERCEPTION SYSTEM 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight LOCATIONS 111 

Missile (booster) 
ability to respond 
to Inflight Guidance 
Update Data 

Determine allowable 
error in target loca
tion data for suc
cessful interception 

X 

X 

111 Adequate facilities exist unless otherwise noted. 

ERIS Integrated Test 
Facility, Lockheed 
Missiler~fnd Space 
Company 

X U.S. Army Kwajalein 
A toll 1 3 

• 
4 1 

X Vandenberg Air Force 
Base/Vestern Test 
Range 

X Pacific Miisile Range 
Facili ty 1 1 

ERIS Integrated Test 
Facility, Lockheed 
Missiles fnd Space 
Company 1 2 

X U.S. Army Kwajalein 
Atoll 1 3 

'
4 1 

I 

X Vandenberg Air Force 
Base/Vestern Test 
Range 

X Pacific Miisile Range 
Facili ty 1 1 

121 Lockheed Missiles and Space Company has certified compliance with all Federal, 
State, and local environmental laws and regulations. 

I l I Use of the u.s. Army Kwajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the Vestern Test Range, 
and possibly from the Pacific Missile Range Facility at Barking Sands. 

c 4, . 1 Facility construction or modification requ1red (exc uding minor modification). 
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TABLE 1-1 (Continued). 
DEHONSTRATION/VALIDATION TESTING FOR THE 

EXOATHOSPHERIC REENTRY VEHICLE INTERCEPTION SYSTEM 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight LOCATIONS 111 

~oming kinetic-energy 
veapon ability to seek 
out target 

Homing kinetic- X 
energy veapon ability 
to find target based 
on Threat Object Hap 

X 

X 

111 Adequate facilities exist unless othervise noted. 

X 

X 

X 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company 121 

U.S. Army Kvajalein 
Atoll 13

'
41 

Vandenberg Air Force 
Base/Yestern Test 
Range 

Pacific Missile Range 
Facility 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company 121 

X U.S. Army Kvajalein 
Atoll 13

'
41 

X Vandenberg Air Force 
Base/Yestern Test 
Range 

X Pacific Milsile Range 
Facility' 1 

121 Lockheed Missiles and Space Company has certified compliance vith all Federal, 
State, and local environmental lavs and regulations. 

I 3 I Use of the U.S. Army Kvajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the Yestern Test Range, 
and possibly from the Pacific Missile Range Facility at Barking Sands. 

141 Facility construction or modification required (excluding minor modification). 
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TABLE 1-1 (Continued). 
DEHONSTRATION/VALIDATION TESTING FOR THE 

EXOATHOSPHERIC REENTRY VEHICLE INTERCEPTION SYSTEM 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight LOCATIONS( 11 

Hardvare components of 
the homing kinetic
energy veapon ability 
to function individually 

Guidance and control 
system ability to 
respond to signals 
and to Threat Object 
Map 

X 

Dynamic 
Chamber 

ERIS Integrated Test 
Facility, Lockheed 
Missilef

2
fnd Space 

Company 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company( 21 

Vind Arnold Engineering 
Tunnel Development Center 

X U.S. Army Kvajalein 
A toll ( 3 

• 
4 1 

X Vandenbe~g Air Force 
Base/Vestern Test 
Range 

X Pacific Milsile Range 
Facili t/ 1 

(! ) Adequate facilities exist unless otherwise noted. 
( 2) 

{!) 

Lockheed Missiles and Space Company has certified compliance vith all Federal, 
State, and local environmental lavs and regulations. 

Use of the U.S. Army Kvajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the Vestern Test Range, 
and possibly from the Pacific Missile Range Facility at Barking Sands. 

(.) f . d 1 Facility construction or modi ication requ1re (exc uding minor modification). 
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TABLE 1-1 (Continued). 
DEMONSTRATION/VALIDATION TESTING FOR THE 

EXOATMOSPHERIC REENTRY VEHICLE INTERCEPTION SYSTEM 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight LOCATIONS 11 1 

Guidance and control 
system ability to 
maneuver 

Integration of all com
ponents of the homing 
kinetic-energy veapon 

X 

Dynamic 
Chamber 

111 Adequate facilities exist unless othervise noted. 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company 121 

X U.S. Army Kvajalein 
Atoll 13

'
41 

X Vandenberg Air Force 
Base/Yestern Test 
Range 

X Pacific Miisile Range 
Facili ty 1 1 

ERIS Integrated Test 
Facility, Lockheed 
Missiles and Space 
Company 121 

X U.S. Army Kvajalein 
Atoll 13

'
41 

X Vandenberg Air Force 
Base/Yestern Test 
Range 

X Pacific Miisile Range 
Facility' 1 

121 Lockheed Missiles and Space Company has certified compliance with all Federal, 
State, and local environmental laws and regulations. 

c 3 ) Use of the U.S. Army Kvajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the Yestern Test Range, 
and possibly from the Pacific Missile Range Facility at Barking Sands. 

141 Facility construction or modification required (excluding minor modification). 
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TABLE 1-1 (Continued). 
DEMONSTRATION/VALIDATION TESTING FOR THE 

EXOATMOSPHERIC REENTRY VEHICLE INTERCEPTION SYSTEM 

TEST TECHNIQUES 

TEST ACTIVITIES 
Component/ 

Analyses Simulations Assembly Flight 

Determine ability 
of circuitry to with
s~and nuclear environ
ment 

Analysis and storage 
of data from flight 
tests 

X X 

Broad 
Spectrum 
Radiation 

Radiation 
Chamber/ 
Electro
magnetic 
Pulse Test 
Facility 

I: I Adequate facilities exist unless otherwise noted. 

LOCATIONS 111 

Nevada Test Site 

Harry Diamond 
Laboratories 

National Test 
Facility 1 4

' 

121 Lockheed Missiles and Space Company has certified compliance with all Federal, 
State, and local environmental laws and regulations. 

C 3 I Use of the u.s. Army Kwajalein Atoll for flight testing also requires launching 
dedicated targets from Vandenberg Air Force Base using the Vestern Test Range, 
and possibly targets from the Pacific Missile Range Facility at Barking Sands. 

,., Facility construction or modification required (excluding minor modification). 
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developed. During the test, data are collected on the en vi ronmen t and the 
performance of the hardYare component being tested. A chamber generally rep
resents the environment; the hardYare component is subjected to the environ
ment and the response of the hardYare is recorded and analyzed for future 
modifications. 

The wind tunnel test at the Arnold Engineering Development Center would eval
uate the guidance and control system in various flow fields. The homing 
kinetic-energy weapon would encounter various velocities following separation 
from the booster in the high atmosphere. 

Radiation testing of the circuitry in the homing kinetic-energy weapon Yould 
evaluate the survivability of the circuits when exposed to radiation. This 
testing would occur at two facilities. At the Nevada Test Site it would take 
advantage of underground nuclear tests already scheduled for other programs. 
The radiation chamber and the electromagnetic pulse test facility at Harry 
Diamond Laboratories would also be used to test the survivability of the cir
cuits. 

1.3.4 Plight Tests 

Flight tests are conducted Yithin a missile range that generally consists of a 
launch area with launch pads or silos, associated launch control and support 
facilities, a safety area around the launch area, and a controlled land/sea/ 
air area for flight and impact. 

ERIS Flight tests would involve one launch Yi th no target and up to seven 
target launches and attempted intercepts, Yith the objective of obtaining four 
successful intercepts. All ERIS launches, using an Aries boost'er (Minuteman I 
second and third stages) Yould be from Heck Island in the u.s., Army KYajalein 
Atoll. An existing missile silo used for the Homing Overlay Experiment Yould 
be modified to provide the launch facility for ERIS flight tests. The first 
four dedicated target launches have been scheduled from Vandenberg Air Force 
Base. If more than four target launches are required, up to three additional 
target launches would be scheduled. If there are Vandenberg Air Force Base 
scheduling restrictions, Polaris A-3 missiles may be launched as targets from 
the Intermediate-Range Booster System facilities being built at the U.S. Naval 
Pacific Missile Range Facility at Barking Sands. Flight and intercept testing 
would occur over the Western Test Range. 

The ERIS launch without a target would verify test elements 
facility, and test data recovery and observation systems. 
cept flights would test the component performance of: 

o Missile performance 

inflight guidance update 
- pre-launch target location error 

o Homing Kinetic-Energy Weapon performance 

- maneuvering after booster separation 
- response to Threat Object Hap 
- guidance and control systems 
- response to divert order. 
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1.4 NO-ACTION ALTERNATIVE 

The no-action alternative is to continue with Concept Exploration activities 
vithout progressing to the Demonstration/Validation stage at this time. 
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2. ENVIRONMENTAL SE'l"l'ING 

The test activities of the ERIS Demonstration/Validation program and the 
facilities where they would be conducted are identified in Table 1-1. Some 
tests would be conducted at the contractor facility of Lockheed Missiles and 
Space Company in Sunnyvale, California. Other tests would be conducted at 
government facilities at Arnold Engineering Development Center, National Test 
Facility, Nevada Test Site, Harry Diamond Laboratories, Vandenberg Air Force 
Base/1/estern Test Range, U.S. Army Kwajalein Atoll, and U.S. Naval Pacific 
Missile Range Facility at Barking Sands. This section describes the environ
mental setting of each government facility in terms of physical and opera
tional characteristics, permit status, and previous environmental documenta
tion. Specific physical characteristics include: facility size, base and 
test facilities, and environmental conditions. Operational characteristics 
include the socioeconomic variables of staffing, payroll, and housing and the 
infrastructure characteristics of electricity, solid waste, sewage treatment, 
transportation, and water supply. 

Permits described are those that relate to air quality, water quality, and 
hazardous waste. Previous environmental documentation includes environmental 
compliance plans, base master plans, environmental assessments, and en vi ron
mental impact statements. The socioeconomic characteristics of the counties 
and communities surrounding the facility are also presented. 

The data for each planned test facility are presented in tables and figures. 
The level of detail in these tables reflects the availability of pertinent 
program and facility information. 

Many of the tests for the ERIS Demonstration/Validation program would be com
pleted at an existing contractor facility, specifically the ERIS Integrated 
Test Facility at the Lockheed Missiles and Space Company in Sunnyvale, 
California. This facility was originally designed and built for testing asso
ciated with the Homing Overlay Experiment (32); it is adequate for completing 
all proposed analyses, simulations, and component/assembly tests for the ERIS. 
The ERIS Integrated Test Facility is a commercial/industrial operation that 
existed at the time the contract was awarded. The Lockheed Missiles and Space 
Company obtained all applicable Federal, State, and local permits and authori
zations necessary for facility operation as part of the conditions of the 
contract. 

The methodology used in developing the descriptions of government facilities 
that would be used in the program involved identifying and acquiring available 
literature such as environmental assessments, environmental impact statements, 
and base master plans. The literature was reviewed and data gaps (i.e., 
questions that could not be answered from the literature) were identified. To 
fill the data gaps, facility personnel were interviewed by telephone. \/here 
this report utilizes information collected through telephone interviews, 
appropriate references are presented in the List of References, Section 6; 
primary contacts for each facility are listed in Section 5. The following 
subsections describe the environmental setting of each of the government 
facilities where Demonstration/Validation activities are planned. 
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Ten areas of environmental consideration are addressed: (1) air quality; (2) 
vater quality; (3) biological resources; (4) infrastructure: electricity, 
solid vaste, sevage treatment, vater supply, transportation; (5) hazardous 
vaste; (6) land use; (7) visual resources; (8) cultural resources; (9) noise; 
and (10) socioeconomics. ' 

Several of the resource areas, specifically air and vater quality, are regu
lated by federally mandated standards. The treatment, storage, and disposal 
of hazardous vastes are also regulated by Federal standards. Vhere federally 
mandated standards do not exist, qualitative evaluations vere made. A 
discussion of each resource area is provided belov. 

Air Quality 

Air quality concerns at each facility vere evaluated in terms of the National 
Ambient Air Quality Standards and the location of the facility in an attain
ment or nonattainment area. For existing air emissions sources, the facility 
vas evaluated for the emissions standards contained in the associated State 
Implementation Plan. Possible air emissions sources, such as expansion of 
facilities and nev cons true tion, vere evaluated using the Ne~o~ Source Revie~o~ 
requirements. 

Vater Quality 

1/ater quality concerns at each location vere identified and the facility's 
record of compliance ~o~ith permits is presented. 

Biological Resources 

The Endangered Species Act protects plants and animals threatened ~o~ith 
extinction. A revie~o~ of the environmental documentation of~ the geographic 
area surrounding the facility .yas conducted to determine the documented 
presence of threatened and endangered species. 

Infrastructure 

Electricity, solid vaste, sevage treatment, Yater supply, and transportation 
are infrastructure requirements that ultimately limit the capacity for gro~o~th. 
Capacity and current demand are described for each facility. 

Ba.zardous llaste 

The Resource Conservation Recovery Act regulates hov a facility can dispose of 
its hazardous vaste. The record of compliance vas revie~o~ed to determine the 
facility's capability to handle any additional vas tes, and t:o determine any 
potential disposal problems. 

Land Use 

Base master plans, environmental management plans, and other documentation 
vere revie~o~ed to determine any current conflicts bet~o~een the facility and 
local standards, and to evaluate the probability of conflict resulting from 
any planned expansions. 
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Visual Resources 

Existing environmental documentation vas revieved to determine if aesthetic 
concerns vere an issue at any of the facilities. 

Cultural Resources 

Existing environmental documentation vas revieved to determine if any signifi
cant cultural resources in proximity to the facilities would be affected by 
test activities. 

Noise 
' Existing environmental documentation vas revieved to determine if noise 

concerns were an issue at any of the facilities. 

Socioeconomics 

Key socioeconomic indicators (population, housing, employment, and income 
data) for the supporting region of each facility vere examined to evaluate the 
potential consequences of increased population, expenditures, and employment. 

2 .1 ARNOlD ENGINEERING DEVELOPIIENT CENTER 

Arnold Engineering Development Center is located at Arnold Air Force Station, 
approximately 7 miles southeast of Manchester, Tennessee· (Figure 2-1). Arnold 
Engineering Development Center is the nation's largest complex of vind 
tunnels, jet and rocket engine test cells, space simulation chambers, and 
hyper-ballistic ranges (76). The vind tunnels at Arnold Engineering Develop
ment Center are routinely used to test missile components and assemblies in an 
environment that simulates actual high-speed flight. A description of the 
Arnold Engineering Development Center and its environment is presented in 
Table 2-1. 

For socioeconomic purposes, the supporting region for Arnold Engineering 
Development Center is defined as Coffee and Franklin Counties and the nearby 
communities of Manchester and Tullahoma. Selected socioeconomic data for these 
areas are presented in Table 2-2. 

Based on available data, Arnold Engineering Development Center is in compli
ance vi th Federal standards for air quality, va ter quality, and hazardous 
vaste (8, 14, 28). Environmental consequences of facility operation vill be 
addressed in an ongoing revision of an existing environmental assessment 
(Formal Environmental Assessment for Arnold Engineering Development Center 
Operations, February 1977) (8). Copies of that document, vhen complete, vill 
be available from the Arnold Engineering Development Center Public Affairs 
Office. 

2.2 NATIONAL TEST FACILITY 

The National Test Facility vill be constructed at Falcon Air Force Station 
(78). An interim facility vill be operated out of the existing Consolidated 
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Brl.rJCTm DIV'taONMENTAL C'HAAACTU:IS1'JC8 
M'HOW ftrfGINF.PJtiNG DEVELOPMDt'l' CPJfTER IIHEAENCE NO.• 

J9,0fU acrea {Arnold AFS)I .. tn lahoratory la a J,ooo-acre fenced cc.pound • 26, 79 

1,000 aerP. fenr.ed .aln laboratory •r••• 6,000-foot alratrlp, te-at and ad:.lnh- 79 
tratlon bulldlnqa, rrcreatlon areaa, c,ooo acre Nood'a Reaervolr 

40 a .. rodyna•lc and propulelon wind tunneh, 11 rocket end turbine •ntlne teet 79 
Cf!}Je, 4 ballhtlc and l111pect nnqee, 2 arc huten and 4 lpAce envlron.ent 
cha .. hera 

Wood cuttlnq ~r.lta are aold to qP.neral public for cuttlnq flrevood in deal9- 26, 79 
natr.d areae. The Wildlife Manaqe~nt Proqralll reatocka flah in Wood'a Aeaer.olr. 
Rrcrf!ational facllltlea for Air Station peraonnel and qeneral public available at 
PeaP.rvolr. 1,400 acres are under aharecropper per.lta with local far.era. 

Th~ Air Force Station Ia located vlthln a rural area characterized by 9entle 26, 79 
hiJla, ]0,000 acrr.a or hardwood forest, and the 4,000-acre Nood'a Reaervolr. 
Th~ research area Ia acrr.en~d by pine loreat alonq the acceaa road. 

Fed~rally llated endangered apeclea1 Gray f'at, Indiana Bat, Red-Cockaded -- ••• 26, 
pr.dr:er. There are two dealqnated wetland areaa, no dealqnated hlatorlcal or 79 
archar.oloqlcal al tea. 

Work at Arnold Fnqln~f'rlnq OP.velop.f'nt Cr.ntr.r creates nolae ln ekceaa of safety •• 26, 
lev•la within the teat areas. ,. nolae prohle.a are •lnl•lzed by a 6,000·acre 7S, 79 
dr.nae rln• plantation around Ar.oc, tho location of the alte ~ •Ilea fro. the 
hf'llrP!Il toYno selective achedullnq of operations, and aufflera for faclllty 
•xhauftta. 

Clvi 11an • ]07, Hllltarr • 161, Contractor • 1,779 (1986) 6 

AI' fore• • $1~.0 ~I Ilion, Contractor • $212 •ill ion (19961 6 

orflr.•r • 24, NCO • 16, TTanalent • 47 (198~) 6 
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PERMIT STATUS 

AOOITIONAl 
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INFORMA liON 

COMMENTS 

T"ALE 2-1 IContlnued) 
II!I.I!IC'I'!II I!IOVIROIIMDITAL CIWIAC,.,UI'riCI 

ARHOt.D ftriCIMF.PJitiiiG Df!VP.'LOPttftiT CPJITD 

DAlly conau.ptlon • 2SO,OOO kWh, o.ll y ca~cJty • 600,000 '""• 
ElECTRICITY Rupplled by th~ ~nn~aaee VallPy Authority 

On• landfill on beae, contracted to the city of TUllaha.a, will reach cap~~clty 

SOUl> WASTE by OPcf'llhfi! r 1997. Future dlapoaal altf'B to bP deter.lned by contractor. 

~alqn capacity for .. In plant • 2.89 ~llllon qa11onafday 

SEWAGE 
Current uar • 0.21 Million qallonafday 

TREATMENT 

lnteratftte 24 and other Federal and State hlqhvaye provide acceaa to the alte. 
TRANS· Traffic hfts been no proble.. 
PORTATION 

DPwil'lnd • 1.07 •I Ilion qallona/day 

WATER SUPPlY 
C&~clty • 2.7S •llllon qallona/day 

21 rurrrnt PSD ~r.lt111 thf' B111hlrnt air quality of the area Ia vlthln 
att<1innof"nt of air quality atandarda. 

AIR 

F.iqht curr~nt NPflFS pP.nal ta 1 one violation In Dece•ber 1986 for e•ceaaive 

WASTE WATER i.nf i Jtr11tion. 

k TSil farllity1 tot111l hiiiEardous vast~ q~nerated 119,000 pounder aut.. It ted RCR~ 
HAZARDOUS P11rt P in ~uqu~t 1qR~ and Ia avaltlnq public notification. Minor corrective 
WASTE 

acti<;~nl'l vi II ~ rrqulre~ for prior, non-9roundvater conta•lnatlnq releaaea. 

f'nvlron-nt.al Cl"llllplilllnC'P Pl111n currently und~r develor-entr Raae Master Plan currently under 
rPvlslon; f:J11i11tlnq F.At fonna I F~ for AEOC Operattona, re•lwlon of FPbruary 1977, currently 
undPrqoinq annthPr r~vh•lnnt F.A for F.lk Peaource RecoYP.ry Facility, Af.'OC I 1984 En•lron.ental 
().u1llty rroqra•, Arnold AFS1 F.nvlroN~ental 5tate•ent, National Guard Use of AEDC, April 1972t 
F'nvlroniiiPntal h•p~~r.t on NoiaP fro. thP Proroaed AF.DC Hlqh Peynolds Hu•ber TUnnel, March 1971. 

,..., F11dllty for SSTS il'l 11tlll In thl" df'Biqn (lhae", the Pnviron.Pntal group at Arnold has 
t..,Pn tal'lk~~ with vritinq thr rrq11lr .. d F.A. 

R!Ffii!NC! NO. 

l9 

)9 

7 

26, 55 

7 

•• 26 

•• 14 

•• 28 

-

•• 26, 
75, 79 
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TABLE 2-2. 
SELECTED SOCIOECONOMIC INDICATORS FOR THE SUPPORTING REGION 

ARNOLD ENGINEERING DEVELOPMENT CENTER 

Annual Change 
Area/Indicator 1970 1980 1984 1970-1980 (%) 

Coffee County 

Population 32,572 38' 311 40,126 1.64 
Year-Round Housing 11,104 14,967 N/A 3.03 
Vacancy Rate (%) 8.4 8.8 N/A 
Civilian Labor Force 12,685 17,703 21,163 3.39 
Unemployment (%) 4.5 6.8 8.7 
Per Capita Income ($)<11 2,479 6,153 8,027 
Median Famil;r 

Income($) 11 7,668 16,516 N/A 

Franklin County 

Population 27,289 31,983 33,123 1.60 
Year-Round Housing 8,767 11 '570 N/A 2.81 
Vacancy Rate (%) 6.8 6.7 N/A 
Civilian Labor Force 10,390 13,790 12,956 2.87 
Unemployment (%) 5.3 9.3 10.9 
Per Capita Income (S>'" 2' 108 5,544 7,106 
Median Famil;r 

Income($) 11 6,599 15,576 N/A 

Manchester 

Population 6,810 7,250 7,445 0.63 
Year-Round Housing 2,175 121 2,954 121 N/A 3.11<21 
Vacancy Rate (%) N/A 9 • 7 ( 2 I N/A 
Civilian Labor Force N/A N/A N/A N/A 
Unemployment (%) N/A N/A N/A 
Per Capita Income <S>''I N/A 6,685 8,837 

Me~~~~m:a~~~;r11 N/A 15,260 N/A 

References: 62, 63, 64, 66, 73 

111 Income figures refer to preceding year 

( 2) 1 "Tota Housing Units" 
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Annual Change 
1980-1984 (%) 

1.16 
N/A 

4.56 

0.88 
N/A 

-1.55 

0.67 
N/A 

N/A 



TABLE 2-2 (Continued). 
SELECTED SOCIOECONOMIC INDICATORS FOR THE SUPPORTING REGION 

ARNOLD ENGINEERING DEVELOPMENT CENTER 

Area/Indicator 1970 1980 

Tullahoma 

Population 15,311 15,800 
Year-Round Housing 5,223 121 6,21~121 
Vacancy Rate (%) N/A 7.2 I 

Civilian Labor Force N/A N/A 
Unemployment (%) N/A N/A 
Per Capita Income($) 111 N/A 6,691 
Hedian Famil~ 

Income($) 11 N/A 15,292 

References: 62, 63, 64, 66, 73 

111 Income figures refer to preceding year 

c21 "Total H · U "t " OUSlng nl S 
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Annual Change · Annual Change 
1984 1970-1980 (%) 1980-1984 (%) 

16,535 0.31 1.14 
N/A 1. 791 2 I N/A 
N/A 
N/A N/A N/A 
N/A 
8,650 

N/A 
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Space Operations Center, also located at Falcon Air Force Station. This 
facility is in El Paso County, Colorado, about 12 miles east of Colorado 
Springs (Figure 2-2). The present mission of the Consolidated Space Opera
tions Center is to provide support for military space operations through 
communications centralization and data link operations. The facility and its 
environmental characteristics are described in Table 2-3. 

The Consolidated Space Operations Center vas built to house tvo mission 
elements: the Satellite Operations Center and the Space Shuttle Operations 
Center (80). The former performs command, control, and communications service 
functions for orbiting spacecraft. The latter vas to conduct DoD Shuttle 
flight planning, readiness, and control functions. The interim National Test 
Facility could be located at the Consolidated Space Operations Center because 
adequate support facilities are available (85). 

For the purpose of socioeconomic assessment, the supporting region for this 
facility is defined as the surrounding El Paso County and the nearby community 
of Colorado Springs. Selected socioeconomic data for these areas are con
tained in Table 2-4. 

Based on available data, the Falcon Air Force Station, including the Consoli
dated Space Operations Center and the proposed location of the National Test 
Facility, is in compliance vith Federal standards for air quality, vater 
quality, and hazardous vas te. Environmental documentation has been prepared 
for both the National Test Facility (National Test Facility Environmental 
Assessment) (78) and for the interim National Test Facility at the Consoli
dated Space Operations Center (Categorical Exclusion, control number AFSPC 
86-1) (85). 

2.3 NEVADA TEST SITE 

The Nevada Test Site is located adjacent to the Nellis Air Force Range approx
imately 65 miles northvest of Las Vegas in southeastern Nye County, Nevada 
(Figure 2-3) (99). The Nevada Test Site, 864,000 acres in size, operates 
facilities for underground testing of nuclear devices and veapons testing. 
Exposure of materials and components to nuclear radiation is often an integral 
part of a nuclear test. A description of the facility and its environment is 
presented in Table 2-5. 

For purposes of socioeconomic assessment, the supporting region for the Nevada 
Test Site is defined as Nye County, where the facility itself is located, as 
well as Clark County and its main population center, Las Vegas, located to the 
southeast. Selected socioeconomic data for these areas are presented in Table 
2-6. 

Based on available data, the Nevada Test Site is in compliance vi th Federal 
standards for air quality, water quality, and hazardous waste (70, 100). 
Environmental documentation has been prepared for the Nevada Test Site (Final 
Environmental Impact Statement, ERDA-155, September 1977) (18). 
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S!LF.X:TfD !NVJMONMF.NTAL CHARACTERIRTJCS . 
tiATION"L TEST FACII.JTY IIEF£11(HCf NO. 

640 8Ctf!8 ) 

Admlnl~tratlv~ offlcra, conMunlcatlone network 78 

Advancf!d cneaunlcatlona network capablllt1ea 78 

None on facility 12 

Rrqlon conwlata of gently rolling plaine characterized by ae•larld qraaalanda 78 
used for aqrlcultural qrazlnq, Falcon Air Forcr St.tlon Ia oonaldered developed, 
as hlqh-technoloqy bulldlnqa and aupport facllltlea do.lnate the landacape. 

NonP on facility 12 

Currf!nt a•bl~nt nolae level la 40 Ldn' which la bPlov acceptable lt.lta. " 

Hill tary • A~S, Active Duty, Civilian • 2,088 (1987, at ratcon Air Porce 27 
Station) 

$O.IJ Hi I I I on (19A71 Civilian payroll, at Falcon Air Force Station) 27, 95 

ofrJr.Pr • t06J NCO • )A4J Tranal~nt • 1)0J I 1CJR7, at P~teraon Air Fore~ Baae, 21 

no known hounlnq lit F'lt)con Air Forcr. StntlonJ 
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TABLE 2-3 (Contlnu~) 
Sr.t.P.CTfD DfVJRONMPJrn'AL CHARACTERISTICS 

"ATJONkL TEST FACILITY 

ELECTRICITY PP.~tl: dally de11and • 6, too ktth for Conaol !dated SpeC@ Operation• Center• 
CaJllllclty • 1S,OOO kWr can be ~xpanded to 25,000 kW 

SOLID WASTE 
Dlapoaed offaite at Jlcenaed landfill by prl•ate contractor 

DP!Ilqn capacl ty • 0.069 •Ilion gallone/dayt dealqned to aupport 2,300 
SEWAGE Baae personnel 

INFRASTRUCTURES TREATMENT 

TRANS- Acceaa to Falcon AFS provided by State Highway 94 and !noch Road. current 
PORTATION traffic at F.noch Road • 1,550 vehlclea/day, capecltr 11,300 wehlcleefday. 

Current traffic at SH 94 • 3,500 vehlcleajday, capacity 16,000 .ehlclea/day. 

The Cherokee Water Dlatrlct contract vith Falcon Alr Force Station ll•lte 
WATER SUPPLY delivery of vater to 0.479 •llllon qallona per day. hhtlnq peak water 

df'llanda at .... lnatallatlon are eati•ated at 0.409 •illlon qallona per day. 

~ttaln.ent by Colorado atandarda C Falcon Ars h located outdde the Colorado 
Sprlnqa non-attain.ent area a for carbon IIOhOXlde and total auapended 

AIR partlculatea) 

NPOF.S Pend t .. In place for wastewater that Ia diacharqed offbeae into 

WASTE WATER 
laqoons. 

F'otf'ntlal H~zardoua Naatf'R: P.lt-ctrolytea, aod I m~ hydroxide, aodlu. aulphlde, 
HAZARDOUS dichlorodlflouro•f"thane, 11ulfur dioxide, SSP-~~ all In .ery aaall aaounta, 
WASTE offaltP dispoa~l by n.tP.nae Prutlllzatlon ~nftq~f"nt Office 

No envlron .. ntal co.pllancP. plan avallablP. Thto f'aaf' Maabr Plan Ia belnq developed and la expected to 
be cot~~pleted in June 1qRA1 thPrP are no land use or zonlnq conflict laauea. 
Current .. , National TP11t Pf"d Prnqram. 19R71 Fln11l Envl ronmf"ntal l•pAct ~tate•ent, Conaolldated Space 
Operatlona Center, January, 19A1 

National 'I'Pat Facility hA!I ·~atPqorica1 PxcluRlon lift lllAt_f"d in docu~Pnt A1J {control I ~FSPC 86-1) dated 
A-1 l-Rfl. Oata •• for FAir-on '-ir F'nn:r Station, unlf'ftft nthf"rWI1'9f' notf'do 

REFERENCE NO. 

78 

11 

78 

78 

78 

11 

11 

"· 13 

-'-
12, 78 

"'· 101 
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TABLE 2-4. 
SELECTED SOCIOECONOMIC INDICATORS FOR THE SUPPORTING REGION 

NATIONAL TEST FACILITY 

Annual Change Annual Change 
Area/Indicator 1970 1980 1984 1970-1980 (%) 1980-1984 (:0 

El Paso County 

Population 235,972 309,424 349,066 2.75 3.06 
Year-Round Housing 72.913 116,770 N/A 4.82 N/A 
Vacancy Rate (%) 7.3 7.7 N/A 
Civilian Labor Force 71,085 130,297 163,883 6.25 5. 90 
Unemployment (%) 5.5 7.6 5.4 
Per Capita Income($) 111 2,920 7,027 9,812 

He~~~~m:a~g~11 8,974 18,729 N/A 

Colorado Springs 

Population 140,512 215,105 247,739 4.35 3.59 
Year-Round Housing 46,502 88' 189 N/A 6.61 N/A 
Vacancy Rate (%) 7.7 7.9 N/A 
Civilian Labor Force 46,414 98' 140 123,504 7.78 5.92 
Unemployment (%) 5.7 7.4 5.3 
Per Capita Income ($) 11 I 3,001 7,404 10,292 
Hed ian Familr 

1 1 Income ($) 9,089 18,987 N/A 

References: 62, 63, 64, 66, 73 

1 1 1 Income figures .refer to preceding year 
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'I'~RLF. 2-S 
8ELPCTm !NVJaONM~AL CHARACTZRIB'I'IC8 

NF.V~D~ TF.ST SITE IIEFEAENCE NO. 

R6t, 000 acrf'S 99 

Dedicated to undrrground nuclrar teetlng, develop.ent and teetlnq 29, 72 
of nuclear eaploaiYPB for p.aceful appllcatlona, and teatlnq of 
wapona eftecta 

Facllltlea for underground testing of nuclear devlcea and expoaure of 72, 99 
cotaponenta to nuclear radiation 

tow-grade urania. and qeother.al reaourcea are found In teneral area, but are 72 
not currently considered econo.lcal. 

Located In a desert area vlth gently rolling topography dieaected by ephe.eral 12 
atreaWIBI landacape haa been affected by underground bleating. 

No federally lJwted threatened or endangered apeclea llated1 h~ver, there '"· 10, 
are aeveral candidate apeclea. Archaeoloqical and hiatorlc•l •lte• have 12 
heen ldentlfl~d, hut non~ are listed on the National Reqlater of 
Hi8torlcal Places. 

UnlnhahJt~d d~sPrt, lnt~r~ltt~nt short duration noise fro• onalte teats 18 

~pproxJmately 8,000, •oatly clvllJane 99 

oat~ not available 

t.hlitrd houalnq onelte 99 
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TABLE l-S 'Continued, 
sr.urrm F.NVJROHMF.NTkL CHARACTERI8~1C8 

NEVADA TP.ST SITE REFERENCE NO. 

Pf!ak dally load • 11 HWJ will nP~d to upqrade carectty in the n••t 100 

ELECTRICITY ,._5 y~ar11 

Pendttt!d dl11po .. l onaltP. too 
SOLID WASTE 

CUrrently thr@e ponda in uae too 

SEWAGE 
INFRASTRUCTURES TREATMENT 

100 •ilea of road onalte, lDO ailea are paved. Pundlnq for upgradlnq Ia too 
TRANS· avallablt!. N~tvork Ia within capacity. 
PORTATION 

OPJ!Iand • 1.2 allllon qallona/d•YJ capacity • 2.• allllon qallona/dBYI 70 
euppllrd by 17 onalte vella • 

WATER SUPPLY 

Within attalna~nt of all National A.blent Air Quality Standard• 70 

AIR 

No rPI~aaP. of rfflurnt to atreaaaJ no peralta 10, 99 

WASTE WATER 
, 

TSD facility with RCRA Part A ~r•lt to handlr new .aatea 70 
HAZARDOUS 
WASTE 

... ---- - - ·-

Final Envirormental Japact State•f!nt, Nuct.•ar Tt!11t Site, F.RDA-1!lS, Septeaher 1917 '" 

Undrrqround tratinq I~ condur.tPd in thP P .. hntP Mfo~a, Rani PI'" Mfot'la, Yucca P'l "t • and P'rench•an Flat '" ar~aR of NPvada TP~t ~it,. 0 

-
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TABLE 2-6. 
SE~ SOCIOECONOMIC INDICATORS FOR THE SUPPORTING REGION 

NEVADA TEST SITE 

Annual Change Annual Change 
Area/Indicator 1970 1980 1984 1970-1980 (%) 1980-1984 (%) 

Nye County 

Population 5,599 9,048 14,434 4.92 12.39 
Year-Round Housing 2,093 4,202 N/A 7.22 N/A 
Vacancy Rate (%) 13.4 18.3 N/A 
Civilian Labor Force 2,465 4,330 3,659 5.80 -4.12 
Unemployment (%) 2.8 4.7 6.3 
Per Capita Income ($) 111 3,844 7,169 8,889 
Median Famil:r 

Income($) 11 10,218 19,914 N/A 

Clark County 

Population 273,288 463,087 536,473 5.42 3.75 
Year-Round Housing 92,815 189,860 N/A 7.42 N/A 
Vacancy Rate (%) 5.5 8.4 N/A 
Civilian Labor Force 113,669 240,320 279,180 7.77 3.82 
Unemployment (%) 5.2 6.4 8.6 
Per Capita Income ($) ll) 3,538 8,259 9,930 
Median Famil:r 

Income($) 11 10,865 21,029 N/A 

Las Vegas 

Population 125,787 164,674 183,227 2.73 2.70 
Year-Round Housing 43,028 67,041 N/A 4.53 N/A 
Vacancy Rate (%) 5.0 7.3 N/A 
Civilian Labor Force 54,500 86,114 100,136 4.68 3.84 
Unemployment (%) 5.6 6.7 9.0 
Fer Capita Income ($)111 3,614 8,135 9,795 
Median Famil:r 

Income($) 11 11,338 21,028 N/A 

References: 62, 63, 64, 66, 73 

111 Income figures refer to preceding year 
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2.4 BARRY DIAMOND LABORATORIES 

The central Harry Diamond Laboratories are located in Adelphi, Prince Georges 
County, Maryland, about 5 miles from 1/ashington, D. C. (Figure 2-4). Harry 
Diamond Laboratories also operate a facility near 1/oodbridge, Virginia (the 
1/oodbridge Research Facility). One of the principal functions of Harry 
Diamond Laboratories is electronic research and developmeM in simulating 
nuclear effects to test nuclear hardening of materials. They have specialized 
facilities to test radiation effects in the Aurora Facility at Adelphi and to 
test the survivability of material subjected to electromagnetic pulse at the 

. lloodbridge Research Facility. A description of the facilities at Harry 
Diamond Laboratories is provided in Table 2-7. 

The radiation chamber at the Aurora Facility simulates gamma radiation vith a 
non-radioactive source to evaluate the transient radiation effect on elec
tronics (1). This type of testing takes betveen 3 days and 2 months, but on 
the average requires 2 veeks including preparation, testing, ·and post-test 
procedures (1). Harry Diamond Laboratories has a small staff dedicated to 
this type of testing, vhich takes place year-round on a schedule that is 
booked years in advance (1). 

The electromagnetic pulse test facility at the lloodbridge Research Facility 
simulates the effects of an electromagnetic pulse that vould be created by a 
nuclear blast (60). The effectiveness of hardening techniques is tested at 
the lloodbridge Research Facility. Testing in the five electromagnetic pulse 
simulators is ongoing on a daily basis and the staff at the lloodbridge 
Research Facility is dedicated to the testing activities (45). 

For the purpose of socioeconomic assessment, the supporting region for this 
facility is defined as the llashington, D.C., Metropolitan Statistical Area. 
Selected socioeconomic data for this area are contained in Table 2-8. 

Based on available data, Harry Diamond Laboratories at Adelphi, including the 
Aurora Facility, are in compliance vith Federal standards for air and 
hazardous vaste. The Adelphi site is generally in compliance vith vater 
quality standards, except during heavy rains that cause the. va ter table to 
rise. The lloodbridge Research Facility is in compliance for air quality, 
vater quality, and hazardous vaste. 

Environmental documentation has been prepared for Harry Diamond Laboratories, 
Adelphi site (Installation Assessment, 1981; Analyses of Existing Facilities/ 
Environmental Assessment, 1980) (19, 58). 

Electromagnetic pulse test facilities are the subject of a civil action (No. 
87-0642, Foundation on Economic Trends, et al., Plaintiffs, v. Caspar II. 
\Ieinberger, et al., Defendants) for failure to provide adequate and required 
National Environmental Policy Act environmental documentation on their 
electromagnetic pulse program (94). The staff at Harry Diamond Laboratories 
are currently in the process of preparing the required site-specific environ
mental documentation (26). 
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TABLE 2-l 
SELecT~ eHVtaONMF.NTAL CHARACTERISTICS 

HARRY DlMOim LABORATORIES llffEIIIENC£ NO. 

Me-lphl• 117 acre• 24, 58, 
Woodbridge: 519 59 

Melphl1 M•ln. btdqs., circuit board lab, ••chine ahop, exploal .. handllnq, t. 2., 
etoraqe and proceaslnq hldq., cohalt 60 bldq., world'• larqeat x-ray racllttr 58, 59 
Woodhr ldqe 1 rter.tra.aqnetlc ru••• teeter, dlaaaae•bly bldq., s ••ln ad•ln. 
bldqa., 5 •••11 bldqa. 

Melphtt x-ray feci Uty (can hold ~ny tank), radiation teatinq, nuclear 24, 58, 
hardentnq teat 59 
Woodbr ldqe 1 Nuclear hardening teata 

Adelphlr Ti•b@r, natural trout atrea• (Paint ~ranch Cree•) 24 
Woodbr idqe 1 Ti•ber 

Adelphi• ForeatPd, rural aettlnq In auburban houalnq de•elo~nt. 24, 58, 
Woodbrldqer Gentle rolling hllla vlth one tl•ber atand, on penlnaula 59 
surrounded by Maru~eco Creek and the Pota.ac River, antenna pl•tfor.l 
create a viaual i•pact on the horizon--they cannot be ecreened. 

Adelphia No knovn threatened or endangered epeclee or cultural reeourcee en 24. 58, 
hcltlty. 59 
Woodbr ldqe 1 No knovn thr~at~ned and endanq•red epeclee on facility, Bald 
F~qle elqhted, vildllfe r~fuqe bordera north aide of facility. Approlli-
~ately 150 acrea claealfled aa Vf!t}ande, tidal marah, and/or evaap. One 
recorded etate hlAtorlcal alte (quveyard). 

No nolee l•pacta in any of th~ eitea. Woodbrldq~ aite haa • alnl•u. 200 24, 58, 
foot buffer zone. 59 

40 111l1ttary, 1 • 797 chi Han 45 

$5) ~I Ilion 45 

M~Jrhl: None on facJlltyJ 45, '"· Wr)rxthr I rtq~: NlnP. fa111lly houalnq unJta that are ovned by rt. Rel¥Olr .. . 



N 
I 

N ..... 

OPERATIONAl 
CHARACTERISTICS INFRASTRUCTURES 
fContinuedl 

PERMIT STATUS 

ADDITIONAL 
ENVIRONMENTAL 
INFORMATION 

COMMENTS 

TARLE 2-1 (Continued, 
BnPI:Tm biVIItONMI'JITAL CHAJtAC'I"''ltiB,.IC8 

HA~AI PIAMOHD LABORA'IORIES 

ELECTRICITY M~lphl1 curr~nt dPMand • 6,900 kw, CUrrP.nt capacity • 22,400 kW, eer•lee 
•urrtlf"d by tht> Pnt.oeutc r.t .. ctdc l'owr C~W~pany and •111 BUndby qeneraton. 
WOOflhrldq .. : Currrnt dr•and • 36~ kw, current capacity • 10,000 kW 

SOLID WASTE M~lphl I Dlapo8ed off•lte by eontrector. 
Noodhr ldqf! 1 OlapoaPd off•lte throuqh prl•ete contnetor. 

Adelphi• CUrrrnt U8e • 120,000 qallonafday. Waehlnqton Suburban SanitAry 

SEWAGE 
C~•lealon rr~trlctR vo)uoe recelvPd to •••l•u• total a¥Braqe dally .alu.e 
Of 60,000 qaJ)ohRI ~ak dally volu~~~e not to toxceed tvlce that uount. 

TREATMENT 100,000 qallon etorRqe tank on facility prev.nte exceedancee. 
Wondhr ldqP I Service aupplled by Occoquan Woodbrldqe Sanitary bletrlet. 
CurrPnt rlr.mand dOPa not P•cPr.d capacity. 

TRANS· Adelphlt T'Wo r01td Pntrances to facUlty, traffic beea.e1 heawy •t ahlft·tl•e•• 
PORTATION Woorthr idqr.: Rural roads, no traffic, railroad could block e.erqency road route. 

MPJphl1 CUrrf'nt tiRe lo 120,000 qallonafday. Water la purchaaed frc. the 

WATER SUPPLY 
Waahinqton ~u~urhan ~anltarY Co.•laaion, which doea not guarantee the delhery 
of any aPf'clfic pr~ssure or quantity of ~ter to the faclllty, no proble.a 
with vatr.r supply since 1971. 
Woodhr ldqf!: Supplied by Occoquan Woodbrldqe Sanitary Diatrict 

Melphlt Five currr.nt air per.lta for aaoke atacka fra. the boiler plant•• 
prr•l h only enacted vhf'n burning No. 2 heatlnq oil1 State controlled, no 

AIR violations. 
Woodbrldqr.: No air per•ita rPqulred for faclllty. 

Mel phi t Have onP NPOP.S ~r.lt for oil/water interceptor• haa eo~~pltance 

WASTE WATER prohlr.~s with heavy ralna due to water table rlae. 
WOOc1hri<1qe: No NPOF.S per.lta. 

Mf'Jphl: Haa a hllr.ardoua tmate atoraqe facility with Part A on file. 
HAZARDOUS Part I' vas aubal t tPd 1 years aqo, atilt pendlnq. waatea currently con-
WASH trollr.d by an open-r.nd~d oona~nt order. 

Woodhl'ldqP: No hazardous vaate. 

~na)yRPS of Y.IAtlnq FacllltleafFhvlron.ental Aeaeaa•ent1 Harry Dla•ond Laboratortee, MelphlJ 
Woodhrldqf' RPaeaTch Facility. Final EIS, For•atlon of u.s. Ar.y !lectronlc Research and 
OP.v~IO~Pnt C~~~nd, AuquAt 1976 

- Fi rP prnt,.rt Inn .,,..,,.r hydrant ay:qt,._. lfl lnlldpquatP at Woodhrldqe1 ••Y btl! eubjPct to V11ter 
prPRAIIJr flut:"IUIII ion proh)PIIIfl Ill A<IP)phl alte, 

- .,,. f'nund11t I on on f'rnnnt~~ic TrPnd!t hilA f llt>d au It on DoD for tnadpquate NEPA docu.entatlnn for 
thP r.t,.rtr~llqn,.tit:" J>U)!IIf' TP!IIIPTJ llotrry 1ll11111nnrl I.AhoratorlPe currently In pTOCPAA of UJ>Qradlnq 
cinru~t~rnt~ttinn. 

REFERENCE NO. 

2, 24, 
59, 59 

2 •• 59, 
59 

21, 2 •• 
59, 59 

2<, 59, 
59 

24. 59 

24 

24 

2< 

59, 59 

74. 5R. 
59, •• 



TABLE 2-8. 
SELECTED SOCIOECONOMIC INDICATORS FOR THE SUPPORTING REGION 

BARRY DIAMOND LABORATORIES 

Annual Change 
Area/Indicator 1970 1980 1984 1970-1980 (%) 

Washington, D.C. 
Hetropoli tan 
Statistical Area 

Population 3,040,307 3,250,489 3,249,400 0.67 
Year-Round Housing N/A 1,244,915 N/A N/A 
Vacancy Rate (%) N/A 5.8 N/A 
Civilian Labor Force N/A 1,752,000 N/A N/A 
Unemployment (%) N/A 4.2 N/A 
Per Ca~ita Income 

($)( ) N/A 10,084 N/A 
Median Famnr 

Income ($) 
1 1 N/A 27,404 N/A 

111 Income figures refer to preceding year 

References: 62, 64 
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Annual Change 
1980-1984 (%) 

-0.01 
N/A 

N/A 
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2.5 VANDENBERG AIR FORCE BASE/VESTERN TEST RANGE 

Vandenberg Air Force Base is located on the coast of California 55 miles north 
of Santa Barbara (Figure 2-5). Vandenberg Air Force Base is the third largest 
air base in the United States and occupies 98,400 acres along 35 miles of 
Pacific coastline within Santa Barbara County. It is the Strategic Air 
Command's pioneer missile base and the headquarters of the 1st Strategic Aero
space Division and the Space and Missile Test Organization (84). Facilities 
house DoD, government, and civilian contractors and provide the necessary sup
port for missile test launches. A description of the facility and its 

. environment is presented in Table 2-9. 

£xisting launch facilities are scheduled to test launch intercontinental 
ballistic missiles, including the Minuteman, Peacekeeper, Atlas, and Scout 
(50). Launch facilities for the Space Shuttle are not Qperational, but are 
maintained. Current plans are to refurbish Titan Complex 4E for launches of 
the Titan IV or construct a nev facility (10). The refurbished facility is 
due to be operational around 1990 (10). 

The Vestern Test Range includes a broad area of the Pacific Ocean that extends 
offshore from Vandenberg Air Force Base on the coast of California (Figure 
2-6) to the Indian Ocean. The range functions as the test area for space and 
missile operations. It includes a net'Jork of tracking and data gathering 
facilities throughout California, Ha.,..aii, and the South Pacific, supplemented 
by instrumentation on aircraft (56). Launch and spacecraft operations are 
monitored and supported by the Air Force Satellite Control Facility, the 
Consolidated Space Operations Center, and the HILSTAR Satellite Communication 
system. 

For socioeconomic purposes, the supporting region for Vandenberg Air Force 
Base is defined as the surrounding Santa Barbara County and the nearby 
communities of Lompoc and Santa Haria. Selected socioeconomic data for these 
areas are presented in Table 2-10. 

Based on available data, Vandenberg Air Force Base is in compliance 'Jith all 
Federal standards for air quality, water quality, and hazardous waste. 
Ho.,..ever, water is supplied by onbase wells from tvo aquifers which are 
currently overdra'Jn (77). 

Recent environmental documents include: Draft Environmental Impact Statement, 
Potential Exploration, Development, and Production of Oil and Gas Resources, 
April 1987 (77), and Environmental Assessment for Repair and Restoration of 
Space Launch Complex 4, June 1987 (86). The Space Shuttle Environmental 
Impact Statement, 1978 (82), addresses Shuttle launches from Vandenberg Air 
Force Base. Impacts from HX launches are addressed in the HX Milestone II 
Final Environmental Impact Statement, 1978 (53, 81). An environmental impact 
statement is in progress for the refurbished facility for Titan IV launches 
(53). 

2.6 U.S. ARKY KVAJALEIN ATOLL 

Kvajalein Atoll is a northern atoll within the Ralik Chain of the Republic of 
the Marshall Islands, located east-southeast of Guam (Figure 2-7). The 
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TABLE 2-9 
Sr.L!lt'Tm !NVIAONMF.NTAL CHARACTERISTICS 

VANOP'Jift!RG A 1R P'ORCE BASE REFERENCE NO, 

SIZE 98,400 acre a l 

•s-be-c! hoart hl, 6 onbaee electrical power plant., 6,000-acre cento~ent ], 77 
BASE 
FACILITIES 

area, lS •hal le launch at tea, u.ooo-foot runvay 

FACILITIES 

"laatle aaae~bly bulldtnga, •faille launch pede, •laaile eontrol buildint, 77 

TEST 
tracking atatlona 

FACILITIES 

ProYen onhaae oll and gaa reaervea 77 
NATURAL 
RESOURCES 

North Vandenberq la characterized by natural landforaa conalatlnq of rolllncJ 77 
PHYSICAL hl11a tnt~rrupted hy canyons and valleya. The ~ntral canton•ent area 
CHARACTERISTICS conalata of realdentlal, ad•lnlatratlvP., and lnduatrtal atructurea. ,. 

VISUAL Inland portion of south Vandenherq landacape varlea frOM qently rolling hltla 
RESOURCES to ateep, atoplnq terr11Jn. The cOAatal portion of north and aouth Vandenber9 

Jnclud~a ateP.p bluffa and canyona, rocky ahorellnea and pra-ontorlea, beaches, 
rl-.r- outleta, and aand dunes. 

ENVIRONMENTAL over 600 knovn cultural r-eaour-cea ••let on baae, •oat of which ar-e archaeo- 77 

CONDITIONS loqlcal at t~11. Two at tea llated on National Reqlater of Hlatortcal Placea. 
Feder-ally llated endanqer-ed apeclea Include! California Brown Pelican, Cllllfornla 
Lf'aat Tern, Leaat l'ell'a Vir-eo, Aaerlcan Peregrine Falcon, and unarMOr-ed 

SPECIAL Threeaplne stickleback. Thr-eatened apeclea Include the Southern Sea Otter and 
STATUS the Guadalupe Fur Seal. Ther-e ar-e no federally llated endanqered or threatened 

ptanta. S,12S acrea are deslqnat~ by th~ u.s. Fish and Wildlife Service •• 
wttanda. ,..,. ~s~ also containa JS •I lee of coa~tllne, 166 •Ilea of atrea••• 
9,000 acres of dun~ hahi tat, and 4,200 acr-ea of woodland. 

North Vandenberq area affected by •iaaile launches, •aintenance actlvltlea, 77 

and traffic. Nolae levels In canton•ent area typical of reaidentlal area. 
NOISE South Vandenberq affected hy launch facllltlea, tr-affic, and the Southern 

Pacific Railroad. Noiae •onltorlnq network onhaae. Measured nolee level a in 
vicinity of lnunch facllitJea ranqe fr-o. Ldn 44 to Ldn 69, vlth .a ... u. Ldn 120. 

STAFFING Military • 3.971 Civilian • 1,487 Contractor • 7,91] (19871 27 

OPERATIONAL Military an~ civilian $157 Million, contractor& $244 •llllon C1987) 27 

CHARACTERISTICS 
SOCIOECONOMICS PAYROll 

Of flr.~ra • S11r NCO • 1,567 1 TranRI~nt • 4001 172 Mobile trail~r a~c~a, 27 

HOUSING f 1CJR7) 
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1'Ain.r: l-9 CContlnuPcU 
Sr.t.PX:"''m DWIAONMI'lf'I'AL CHAR~CTF.RI81'JCS 

YANDF.NnF.RG AlA PoACE HASP. 

PPak dally d .. •and • 55~,900 kWh, puk dally eapeclty • seo,ooo kWh• 

ELECTRICITY auppliPd hy PG6F. power qrid. 

Yo)ullf! • 25,000 tone/year, capacity • 95,000 tona/yearr dlapoaed at 

SOliD WASTE five offslte far.llltl .. a by private contractor. Three of five faellitlee 
e•~ctPd to have adrquate apace to year :aooo. 

Dealqn capacity of offalte facility f•ervlnq the city of ._poe, 

SEWAGE 
unlncorporat~d ar .. ae aurroundlnq to.poe, and Vandenberq) h 5 •llllon 
qallona/day • Onalte ayate. treata vaate fro. canton.ent nee with a 

INFRASTRUCTURES TREATMENT 
capacl ty of l •llllon qallona/day. TOtal aewaqe produced In 1986 by 
Vand .. nh@rq AFB VRB approxl•ately 1 •llllon qallona/day. 

Road netvork on beae haa conalderahle exceee capacity. 
TRANS· Road nrtwork leedinq to base near or at capacity. 
PORTATION ~ccesR to launch altea tPstrlcted several hours prlar to launch. 

10 potable vella on baee supply ell Vandenberq'e water neede. 1,491 •llllon 
qallona produced ln tqn6. Potable water wells and an additional 24 .anltorlnq 

WAlE R SUPPlY w..lls arP rrqularly samplPd. ~II have acceptable water quality. except far two 
"'!}h in the Santa Yn~z field which shaw excreelve chra-lu. and peeticlde leveta. 

Prt11l ts In placP authorize onbeae conatruction end operations fro. the Alr 
Pollution Control DIRtrlct. Porth county portlan af santa Barbera County. 

AIR which contalnR Vandenberq, is currently in atteln.ent of air quality 
standards. Three PSD •onltorlnq etatlone onbaee. 

NPDFS prr111J till In place for 15 onbaae aevaqe dlacharqe location• 

WASTE WATER 

Approximat.•ly 500 tons generated per y.er1 dlt~poeed at offeite facility 
HAZARDOUS hy privAtP contractor. Vandrnherq has a ehort-ter.. hazardoue waate etoraqe 
WASTE fN"tmlt. 

Recent ( 19A7) Draft r.ts on all and qae exploration at vandrnherq. r.xletlnq F.fS docu.ente (1981, 
1978) for f!IX lllesllP And apacr shnttl• launchrs fro. VandPn~rq. F.JS In proqreee for Titan tv 
launch facllltlrs anrl npPrAtion~. 

MituJile )AUnC"hP!t hAYI"' tP).,tivP)y I itt 1,. ;,.r.,rt on air qn111 i ty. Many ha!t• o~ratlonR and proqra11e 
-.- tP!ttic:tf"d in o~~ntirip,.tlon of !';p<'lrP !>hut t 1• ltnmrhP!t. !>inr..- thP rr~rft~ h11~ bP .. n RURpend.-d, 
th• ),.tqP ""'ounts nf .,,,.,,.., itl]nw fnJ '""r" I'Ott>nti.,l Pllli~~inns. 

AEFEAENCE NO. 

21, H 

20, 11 

20, 11, 
81 

51. 77 

20, 77 

40, 5), 
57 

51 

40 

-

•• 77, 
81, 92, 
97 

51 

. 
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TABLE 2-10. 
SELECTED SOCIOECONOMIC INDICATORS FOR THE SUPPORTING REGION 

VANDENBERG AIR FORCE BASE 

Annual Change 
Area/Indicator 1970 1980 1984 1970-1980 (%) 

Santa Barbara County 

Population 264,324 298,694 322,781 1.23 
Year-Round Housing 88,777 114,720 123,476 121 2.60 
Vacancy Rate (%) 5.5 4.7 3.64 121 

Civilian Labor Force 101,425 145,949 167,921 3. 71 
Unemployment (%) 6.4 5.8 5.9 
Per Capita Income ( 1 ) 3,357 8,406 11' 125 
Median Family 

Income 111 10,451 21,630 N/A 

Lompoc 

Population 25,280 26,267 29,342 0.38 
Year-Round Housing 7,991 9,870 N/A 2.13 
Vacancy Rate (%) 5.5 5.0 N/A 
Civilian Labor Force 8, 727 11,366 13,083 2.68 
Unemployment (%) 9.6 9.3 9.4 
Per Capita Income ( 1) 2,839 6,828 9,492 
Median Family 

Income 111 9,636 19,272 N/A 

Santa Maria 

Population 32,749 39,685 46,494 1.94 
Year-Round Housing 10,803 15,007 N/A 3.34 
Vacancy Rate (%) 5.5 6.4 N/A 
Civilian Labor Force 13,269 18,678 21,500 3.48 
Unemployment (%) 8.1 9.4 9.5 
Per Capita Income ( 1 ) 3,116 6,507 8,682 
Median Fampy 

Income 1 1 9,902 18,526 N/A 

References: 62, 63, 64, 66, 73 

111 Income figures refer to preceding year 

( 2) 1985 data 
( 3) 1980-1985 annual % change 
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Annual Change 
1980-1984 (%) 

1.96 
1.48 ( 3 ) 

3.57 

2.81 
N/A 

3.58 

4.04 
N/A 

3.58 
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Marshall Islands vere previously administered by the United States under a 
strategic trust established by the United Nations (41). The Compact of Free 
Association prepared by the government of the United States, the Marshall 
Islands, the Federated States of Micronesia, and Palau in 1980 established a 
sovereign Marshall Islands government (41). The Compact vas approved by the 
United Nations in 1986. 

Kvajalein Atoll consists of a very large interior lagoon (839 square miles) 
surrounded by approximately 100 component islets (41, 88). The U.S. Army 
Kvajalein Atoll encompasses the Kvajalein Atoll and includes facilities on the 
islands of Kvajalein, Roi-Namur, Ennylabegan, Heck, Ennugarret, Gagan, 
Gellinam, Omeleck, Enivetak, Legan, and Illeginni (68). United States resi
dent populations are located on Kvajalein and Roi-Namur. A description of the 
facility and its environment is presented in Table 2-11. 

Technical facilities present on the U.S. Army Kvajalein Atoll include multiple 
launch facilities and numerous supper t ing elements such as tracking radars, 
optical instrumentation, and telemetry stations (68). Support services 
include airports, varehouses, and maintenance buildings (68). During the last 
decade U.S. Army Kvajalein Atoll has served an important role in research 
related to exoatmospheric ballistic missile defense, development of the HX 
missile system, and support of other advanced DoD research (68). Radars, 
optical instrumentation, and telemetry facilities vere installed on Heck 
Island during this time (68). Also, major facilities have been established on 
Roi-Namur by the Defense Advanced Research Projects Agency. Since 1976, ball
istic missile defense activities have been limited to research and technology 
demonstration programs (68). 

For socioeconomic purposes, the supporting region for the U.S. Army Kwajalein 
Atoll is defined as the island of Ebeye. This is the main concentration of 
Harshallese at Kvajalein Atoll; although no missile range staff or dependents 
reside on Ebeye, the economy of this community relies almost exclusively on 
the range facility (88). Selected information on staffing and housing for the 
facility itself is contained in Table 2-11. Additional data on the socio
economic background of Ebeye, including information on population, housing, 
and employment, are provided in Table 2-12. 

Based on available data, it has been determined that U.S. Army Kvajalein Atoll 
facilities are in compliance vi th all applicable environmental permitting 
requirements except for vater quality (34, 35, 88). One endangered species, 
the Havksbill Turtle, and one threatened species, the Green Sea Turtle, may 
nest on several islands under U.S. Army Kvajalein Atoll control: Roi-Namur, 
Lagos, Ningi, Ennylabegan, Ennugarret, and Omeleck. Both species have been 
observed off the southvestern end of Kvajalein Island (35, 41, 68, 88). 

Operations at the U.S. Army Kvajalein Atoll vere evaluated by the U.S. Army in 
"Environmental Impact Assessment of Kwajalein Missile Range Operations, 
Kvajalein Atoll, Marshall Islands, Revision No. 1," dated August 1980 (88). 
That document concluded that range operations: 

o Had not resulted in significant adverse, direct effects on the 
physical or human environment at that time 
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TA8LE 2-11 
BPLr.cT!D !HVIAOMMENTM. CIWI:M:TI:RISTICS 

U.S. ARMY ~AJALF.IN ATOLL RE~ERENCE 
NO. 

Appro•l•ately 100 co.ponent Ialande in Kwajaleln Atoll, total lond ••• 68, 
arP.a • 1.584 acrear Jvajaletn taland • 768 acrea, .-ol ... lla•ur • 419 aeraa, •• tw.ck leland • 55 acrea1 laqoon • lS 1 15 •Ilea 

Marine ter.lnal facllitlee, ator•9• .. rehouaea, po-ar plante, undertround 68 
power dhtl'ibutlon ey.tH, 6 1800 x :zso foot runway, air teratnd, deepw~~ter fuel 
pier, fuel far., .. chanlcal and electrical re~lr ahope, ad•lnlatratl .. office 
apace, batracka and 4or.ltory, hoapltal, achoola 

1Tackln9 radar, optical lnatruaentatlon, tele.etrr facllltlaa, •ultiple 68 
launch facllltlea 

Coconut harwat .... operation of flaherlea. Mineral depoelta of ll•lted 41, 43 
quantity wl thin the Marshall Ialande, but non-exlatent on Kvajaleln Atoll• 

Moat of the lalanda are elonqated ln ahape, flat, and rlaa no .ora -· 88, 90 
IS feet abo.e aea level. Orlqlnal aurface featurea of Meek leland hon 
been ca.pletely altered • 

One endanqered apeclea, the Hawkablll TUrtle and one threatened apeclea, the ,., ••• Green Sea TUrtle, •aY neat on the following Ialande under u.s. ~J control or 68, •• 
partial control• Rol-Ha•ur, Leqoa, Nlnql, Ennylabeqan, ~nuqarret, and O.elek. 
Turtl~a have been obaerved at aouthveatern end of ~jaleln leland, feedlnq 
off food-waatea du.ped dally into oceana. No foreat preaer .. a eatabllahed, 
exlatlnq parka and aanctuarlea either privately owned or operated by the 
local atate authorltlea. The entire Ialande of ~wajaleln and Jol-Ma•ur are 
llated aa hlatorlcal battlefield• on the National Reqlater. "11 acUona 
(I.e., conatructlon) •uat confor. to ..... ~equlatlon 420-40, ~lch conaldera 
the Natlonftl Hletorlcal Preaervatlon Act. 

No data available on nolae level• for U.s. Ar.y kvajaleln Atoll actl•ltlea 

ThPre are approxiMately 2,600 total non-lndlqenoua peraona naldlnq at u.s. ••• ••• An.y ~wajaleln Atoll facllltlea C2,)SO on ~wajaleln taland and 250 on aol-Na•url. 97 

Dftta not available 

519 Fa•ily Moualnq Unlta (Pe~anent c TTalleriJ 1, 202 Barrack a C Dor•ltory ~da, ••• •• 
150 Tranalent (1984, note that additional houalnq conatructlon Ia currently 
underway} 



,.~BLE 2-11 (Continued) 
B!'Lf.C'!'!O !NVIIIOIIHI!II'!',U CKMACTd:IB,.JCI 

U.S. ARMT KWAJ~LElN ATOLL ~EFEAENCE 
NO. 

Electricity on Jvajaleln IUPrlled by dleael qanaratora1 ,.., lo•d• lvajaltln • ae, It 
ElECTRICITY 9960 ktfl P~nylAheqan • ]50 ktf1 ~ol·Na•ur • 5100 ktt. ClpiCitrt hflj•leln • s.2 

•lllJon ktth 1 FnnyiAb~qan • 217 1 000 kt1h1 Rol-NaMur • 2.7 •llllon kWh1 Meek 795 kM. 

""tal vaat"a tranapnrted by har~ to authorhed du.plft9 alta 21 .•11•• wat 31, ]5, 

SOLID WASTE of the ~wajalein ~toll. Other vaatea Incinerated vlthln EPA a~ndarda or 88, 96 
ptacect In aanltary landfllla. Wet vaete du.ped into ocean ott ~vajaltln llland. 
Paat prohlf'M vlth lf'f'paqe fra. landfill into the ahorevatara. 

OPERATIONAL Sewaqe treat.ent plant on Jwajaleln leland la dealqned to treat an e .. raqe dealqn 81, 19, 

CHARACTERISTICS flow of 0.45 ~/liter and rf'Move es• to 90\ of IUiprnded aolld and 75' to 85' 91 

IConolnUidl INFRASTRUCTURE hloch~•lcal o•yqen de.and. ~Iter 90\ of aollda are re.o¥84. the total affluent la 
4~0.000 qallonafday. Rol Na.ur haa flYI pu•plnq atetlona .. rYed by I .eptlc t.nk 

SEWAGE and 1 leach field on the leland'• ~••t aide. No aevaqa treat.ent facllltlea eaht 
TREATMENT on the ~•t aide of ,ol-Ma•ur. l~treatld aevaqa ta currently collected fr~ 

the bachelor'• quarter• and dlnlnq facllltlea and ~ped •l• • t 2-lnch Nln 
directly Into ~@ Jvajaleln ~toll Leqoon. lteeldenta are natrleted h,_ UlllftiJ 
thr.ae areaa for health concern• and there le a potential for conta•lnatlon of 
th• leland'a freahwater aupply. 

Sea tranaportetlon n~twork provldea Inter-leland .ove•ent of carqo and ]6, 41. 

TRANSPORTATION 
pasaenq~ra, end loqhtlcal 8upport fro. the •ajor qovern .. ental center• to 68, 19 
oil Inhabited outer Ialande. On Jwajaleln leland, there are tl •Ilea of pe.ed 
road, JOO ~hlclf'8J no vehicular conqeatlon. Worker a fro. lbeye are brouqht 
over by ferry. •tr tranaportatlon available on Jwajaleln leland. 

Inhabited Ialande have rainwater catch•ent ayateaa, none of Whlch auppllea ,., 10, 
enouqh potable water for the area•a needa. Salt water la uaed in aevera and 89, 91 
for rlre flqhtlnq. Underground lenaea of freah water can pro•lde ln e•ceaa 
of SO •I Ilion qallona per y~ar on Jvajeleln leland, and 8 •llllon qallona 
per year on ltol-Na~ur. Groundwater reaourcea on other Ialande unknown. 

WATER SUPPLY Watf!r conau•ptlon fr011 all aourcea on kvajaleln Jaland • 272,S80 qallonl/ 
day, Roi-Na-ur • 25,109 qallone/day, Ennylabeqan • 2,629 qallona/day. 
Portable deaallnatlon unite are belnq brouqht to the u.s. ~y Jwajaleln 

PERMIT STATUS 
~toll to cover needa until deaallnatlon plant Ia built on Jvajeleln In 
" 1991. Drouqhta In recent yeare ha•• reaulted In Inadequate vater aupply 

-· for the ea:htinq .populatJona on J~aj~J~ln and lk!_l .~•ur IalaMa. In 
e.erqency altuatlona. water fro. Jvajeleln leland Ia berqed to Rol-Me»ur. 

~lr pollution currently not a proble. dua to the conatant tradevlnda, the hlend'a ]5, 41. 
low profile, and lack of conatralnlnq factora. Air pollut.ante are qenerated 88 

AlA fro. traneportatlon, ranqe operatlona, power plant qeneratora, duat. and Vllate 
Incineration. Power plant qeneratora are the ••jor aource for partleulatea, 
aulphur, oa:ldea, and nltroqf'n oxldea. 1979 eatl•atel of power plant e•laalona 
ahowed e.laalona approachlnq the ll•lta of EP~ etandarda for nltroqen oa:lde. 
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TARLE l-1 I CContlnued) 
8r.LecTtD ENVIRONMP.NTAL CHA"ACT!RISTJCS 

U.So ARMY KWAJALEJN ATOLL 

Mat~r quality etandarda ••Y be violated •• a reault of toxic ..... laachln9 
WAST£ WATEI1 from a Rolld vaete dlapoRal alt~ uaP.d by u.s. A~y Kvajaleln Atoll opeutlon•• 

Known haaardoua vaatea on Jwajalelnt PCBe, aolventa, aabaatoe, hydraalne fuel. 
When hydra&lne fuel la uaed, ea.eone h brouqht In apec:Ulcdly to t..MJla the 

HAZARDOUS aaaoclated proble••• no known •lotatlona, haa a haaardoua w.ata .. na9 ... nt 
WASTE plan l•ple•ented to co.ply with Ar•Y Regulation ·U0-•11• All toxic ~tala 

are returned to the united Statea for dlapoaalo 

EIA, Internal Operatlona, ,,, .. , EIA, kwajaleln Mlaalle Range Operatlona, 19801 EA, really Roualnt 
Dwelllnqa, 1986, !A, Mlaalle I•~cte, 11 leqlnl leland, 1977 EnvlronaentAl Conelderatlon, lata, 
Meclt Uland, 1986, !nvlron.ental Conalderatlon, H!DJ, Meet leland, 1986t En•lronMntal Oonelderat!on, 
"o~, 19851 tnvlronMental 124 Conelderatlon, TIA, 19871 EA Power Plant upqrede, Kvajeleln leland, 1981 

- u.s. o~retlone on the ~vajaleln Atoll •uet co.ply vlth ell WEPA etanderde. lllowewr, there h no 
forael ~r.lttlnq procedure or .onltorlnq. It le the reeponalbllltr of the ueer aqencf to 
.ate aure etandarde ere •et • 

- Any reentry debrle fro. Weetern Teet Aanqe actlvltlee that lend ln the rw.jeleln Lagoon are 
required to be reMoved In ca.pllance vlth the •clean botta.• poll cr. 

-

REFERENCE 
NO. 

ll, l•. 
88 

H, l5, 
97 

s, 22, 
l7, l8, 
88, 90, 
91 

u, l5 

4 



TABLE 2-12. 
SELECTED SOCIOECONOMIC INDICATORS FOR THE SUPPORTING REGION 

U.S. ARMY K\IAJALEIN ATOLL {EBEYE) 

POPULATION 

Total Persons 

1967: 
1973: 
1980: 
1985: 

3,540 
5,469 
6,169 
7,875 

Density per sq. mi. {Area • 76 acres) 

29,810 
46,055 
51' 949 
66,316 

{For comparison, population density in Vashington D.C. is 
about 12,000 persons per sq. mi.) 

Percent of Harshallese residents on Ebeye born on Ebeye, 1973 = 48% 

HOUSING 

EMPLOYMENT 

Median Age 

1967: 16 years 
1973: 15 years 
1980: 14 years 

Total Units 

1967: 308 
1980: 602 

Vacancy Rate 

1980: 1.6% 

1982: 996 employed full time 
62% USAKA 
28% RHI public service 
10% Local economy 

Median Persons Per Household 

1967: 7 
1980: .9 

(sales of goods to population) 

References: 42, 61, 65, 68, 74 
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o Had created significant direct, short-term social and economic 
benefits 

o Had resulted in long-term cumulative constraints to future uses of 
the islands by the native Marshallese 

o Had resulted in controversial, long-term, indirect effects on 
Marshallese society. 

Construction of new housing units for the families of United States personnel 
working on Strategic Defense Initiative programs has been addressed in a 1986 
U.S. Army study, wEnvironmental Assessment for Family Housing Dwellings, FY 
1987-1989 Phases, Kvajalein Island" (91). Construction of launch facilities 
on Heck Island has been addressed in two record of environmental consideration 
documents prepared by the U.S. Army in December 1986 (5). Construction and 
operation of a power plant expansion on Kvajalein Island has been addressed in 
"Environmental Assessment for Upgrade of Power Plant No. 1, Kvajalein Island, 
Marshall Islands, Hay 1986" (22). 

2.7 U.S. NAVAL PACIFIC MISSILE RANGE FACILITY AT BARKING SANDS 

The U.S. Naval Pacific Missile Range '·acility at Barking Sands is located on 
the vest side of the island of Kauai. 3vaii (Figure 2-8). Barking Sands is a 
long, narrow site bordered on the we by the Pacific Ocean and on all other 
sides by agricultural and undevelop~c land (92). The Pacific Missile Range 
Facility contains both land- and water-based facilities in support of U.S. 
Navy test programs (92). In addition, there are three separate launch facil
ities used to launch test flights of tactical missiles and other projectiles. 
A description of this facility and its environment is presented in Table 2-13. 

The Kauai Test Facility is a Department of Energy rocket launch facility oper
ated by Sandia, located in the northern part of the Barking Sands facility. 
It is currently being upgraded to accommodate the launching of intermediate
range booster missiles (71). A missile launch pad, a vertical access tower, 
an auxiliary equipment building, access roadways, and supporting utility 
systems are being added to the facility (71). 

For socioeconomic purposes, the supporting region for this facility is defined 
as the island of Kauai. Table 2-14 contains relevant socioeconomic data for 
this area. 

Based on available data, the Pacific Missile Range Facility is in compliance 
vi th Federal standards for air quality, va ter quality, and hazardous vas te 
(46). Environmental documentation has been prepared for the Kauai Test 
Facility at Barking Sands (Preliminary En vi ronmen tal Assessment, Kauai Test 
Facility, U.S. Naval Pacific Missile Range Facility) (71). 
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TAf'Lf. 2-11 
BELn=T!D !NVIRONMF.NTAL CHA~IS71CI 

u.s. MAVAL PACIFIC MJSSJLF. RANGE FACILITY, M.RJ:IIIG SANDS REFERENCE NO. 

SIZE 584 acrea, 200 yarda wid@, 7 •ilea lonq 41 

, .. total atrm::turea1 222 hahltahl~ bulldinqRJ two Navr·••lntained 47, 71 
BASE 6,000 • 150 toot runwaya1 (Uf'!J flll'af telephone vault, •laalle aaaeMbly bulldinq, 
FACILITIES WNVH trana•ltter facility, recrf'!ation centf'!r 

FACILITIES 

Jaual tP.at launch facility (Sandia) - IIACH Jl and MACH Ill .... u •• 41, 7t 
(undergoing upgrade), PMRI' launch faclll ty (NAVY) - BQ and MtJ" •helle 

TEST types, J:okole Point Launch Feci 1J ty 
FACILITIES 

Aqricul ture (auger cane), ~ach front (ahoreline), eonaer•ation lend a 7t 
NATURAL (exlatlnq forest and water reserve Eonea), lar9e apiary 
RESOURCES 

Located on the aeaward •arqin of the Broad Mana CO.at.J Plain of kaualJ 7t 
rHYSICAL characterl£rd by o~n areaa, sand dunea, and filled-In wetland planted with 
CHARACTERISTICS 

VISUAL 
auger cane, Ilea within the ralnahadow of Mount Javalklnl and Wataleale. 

RESOURCES 

ENVIRONMENTAL '11neatened and endanqered apeclea include the Havel ian Hoary Bat. Aaertcan Coot, 7t. 92 
CONDITIONS C0111•on Moorhen, ~lack-necked Stilt, and poaalhly Hawaiian Duck. All are co..on 

to lrrlqatlon dltchea and VP.tlands. Public bf.ach recreational facility (40 feet 

SPECIAL """' ho11 ahore 11 ne ) , a•all graveyard vlth re•alna of past lnhabltanta of Mana 
STATUS Village. Several unr~latered archaeoloqlcal and hlatorlc eltea located vlthin 

baae houndarJea, none In area of J:aual Teat Facility. 

Within etandarda of air lnahllatlon ca.pattble-ua@ Eonet noise froe IRBM 46, 71, 

NOISE 
tirlnqe will he at•llar to that '""" prf'!sent firinqs. 9l 

ctvlltan - 100 Military • 130 Contractor • 600 47 
STAFFING 

OPERATIONAL SOCIOECONOMICS 
CHARACTERISTICS PAYROLL nata not avallahlr 

llomdnq av111Jahl~ on tad llty. 47 
HOUSING 



.... 
I ... 
0> 

OPERATIONAL 
CHARACTERISTICS INFRASTRUCTURES 
IConlinuedl 

PERMIT STATUS 

ADOITIONAL 
ENVIRONMENTAL 
INFORMATION 

COMMENTS 

Y~~LE 2-11 (Continued) 
SELD:TPl> ENVIItOHM!!ft'AL CHARACTDISTJCS 

u.s. ~~VAL PACIFIC MISSILE RANGE FACILITY, BAAit IIIG SIUIII8 

p,. •• dally dt!•and • 1,)50 kNhr peak dally capacity • 2, too kNh1 

ELECTRICIT'I' aervlc~ euppllPd by ,:aual F.lf'ctrlc Co.pany 

ho!!if'at lc rf'fu~r. fro. ~illtary activity approxi••t•ly 182 tona/yeal"l 

SOLID WASTE 
dhpoaPd of in offslte landfill operated by thf' County of aaual 

Dealqn capacity • 90,000 qallonajday, 1 nc 1 udea leach flelda, aeptlc tanka, 
two treat.ent planta, hach ponda 

SEWAGE 
TREATMENT 

current use • 4),000 qallona/day 

Hlqhvay SO Ia acceaa to faclllty1 one road on baae narro~ to one lane, 
TRANS- currPntly ~lnq upqradedJ Navy ••lntalna two runvaya 
PORTA liON 

Dally d~and • JOO,OOO qallona/day, Dally capacity • 500,000 qallona/dayr 
•~rvlc~ auppll~ by ~auai Aoard of Water Supply, behahe Suqar Cc.pany, 

WATER SUPPL'I' and th~ Stat~ of Havall1 vatrr chlorinated before use. 

In attainment area, no PSD per•ltBI however, use of hydraaine-nitraclne .a tor 
fo• JP~M could present handling, etoraqe, and transportation proble• 

AIR 

No NPDF.~ per•lta fo• fl'lcJ llty 

WASTE WATER 

PCPA Part " - lntf'ri• ~tatu111 have treatment and etoraq~ but no dlapoaal vith 
HAZARDOUS regard to OTI'O (UP} Vi'l!lte 
WASTE 

- - - -

No overall Pnvlrorwnf!ntal compliance plan avallahler e•latlng Pacific Mlaslle Range Facility .... 
Mllater Plan, ~ .. rt. •• 19A6J Preli•lnary F.A, Jaual ~at Facility, u.s. Naval Pacific Mlaalle Range 
Facility, 1ctfHl 

-- prantity Olatanrr Arc extP.nd~ beyond heaP boundary onto etate land1 lend uae Ia •non-eonfllcttnq• 
"qrirultnr.1lr hl!llif" currP.ntly nf"qotlatlnq vlth atatf' to }f'IU!Ie hnd to cover quantity distance ere 
prnhlr111. 
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TABLE 2-14. 
SELECTED SOCIOECONOMIC INDICATORS POR THE SUPPORTING REGION 

PACIFIC MISSILE RANGE FACILITY AT BARKING SANDS 

Annual Change Annual Change 
Area/Indicator 1970 1980 1984 1970-1980 (%) 1980-1984 (%) 

Kauai 

Population 29,761 39,082 43,980 2.76 3.00 
Year-Round Housing 8,973 14,544 N/A 4.95 N/A 
Vacancy Rate (%) 7.7 17.1 N/A 
Civilian Labor Force 12,447 18,789 21,849 4.2 3.84 
Unemployment (%) 3.7 3.0 6.8 
Per Capita Income ( 1 l 2,830 7,022 8,658 
Median Family 

Income 111 9,945 20,882 N/A 

References: 62, 63, 64, 66, 73 

111 Income figures refer to preceding year 
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3. ENVIRONMENTAL CONSEQUENCES 

This section assesses the potential environmental consequences of the proposed 
ERIS tests. It is based on a comparison of the tests described in Section 1 
vith the facilities to be utilized at proposed test locations, as described in 
Section 2. Any identified environmental documentation that addresses the 
types of activities proposed for the facilities is incorporated by reference. 

Many of the tests for the ERIS Demonstration/Validation program vould be con
ducted at a contractor facility, specifically Lockheed Missiles and Space 

·Company. The contractor has been selected through the DoD procurement process 
and is required to meet all Federal, State, and local environmental lavs and 
regulations necessary for facility operations. 

The approach used to complete the Environmental Assessment of the ERIS 
Demonstration/Validation program vas described in Section l. To assess the 
potential for and the magnitude of impacts from Demonstration/Validation at 
each government facility, a tvo-step methodology vas utilized (Figure 3-1). 
The first step vas the application of assessment criteria to identify activi
ties vith no potential for significant environmental consequences. Activities 
vere deemed to present no potential for significant environmental consequences 
if they met all of the following criteria (i.e., all "yes" ansvers): 

1. Are the facility and its infrastructure adequate for the proposed 
activity (i.e., can the tests be conducted vithout nev construc
tion, excluding minor modifications)? 

2. Is current staffing at the facility adequate to conduct the test, 
excluding minor staff level adjustments? 

3. Does the facility comply vith existing environmental standards? 

4. Are the resources of the surrounding community adequate to accom
modate the proposed testing? 

If a proposed test vas determined to present a potential for impact (i.e., a 
"no" ansver to any of the above questions), the second step vas to evaluate 
the activity in the context of the following environmental considerations: 
air quality, vater quality, biological resources, infrastructure, hazardous 
vaste, land use, visual resources, cultural resources, noise, and socio
economics. As a result of that evaluation, consequences vere assigned to one 
of three categories: insignificant, mitigable, or potentially significant. 

Environmental consequences vere determined to be insignificant if, in the 
judgment of the analysts or as concluded in existing environmental documenta
tion, no potential for significant environmental impacts exists. Consequences 
vere deemed •itigable if concerns exist but it vas determined that all poten
tial consequences could be readily mitigated through standard procedures, or 
by measures recommended in existing en vi ronmen tal documentation. If serious 
consequences exist that could not be readily mitigated, the activity vas 
determined to represent potentially significant environmental impacts. 
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The remainder of this section provides discussions of the potential environ
mental consequences for each location proposed for the ERIS Demonstration/ 
Validation program. The impacts of the no-action alternative and irreversible 
and irretrievable commitments of resources that would accompany ERIS 
Demonstration/Validation are described at the end of this section. 

3.1 ENVIRONMENTAL CONSEQUENCES OF TBE PROPOSED ACTION 

3.1.1 Arnold Engineering Development Center 

The ERIS tests to be conducted at Arnold Engineering Development Center would 
use several wind tunnels to test the guidance and control system. The vind 
tunnels are used regularly and this type of testing is considered routine. 
The specific wind tunnels used to test the ERIS have not been identified, but 
it is anticipated that the tunnels chosen would be adequate for the proposed 
testing and would not require significant modification. At present, most of 
the 3,700 contractor staff are dedicated to vind tunnel testing or maintenance 
of the tunnels (17); no additional staff will be required, no socioeconomic 
impacts are expected, and the facility is in compliance vi th environmental 
standards. 

Environmental consequences associated with testing activities at Arnold 
Engineering Development Center are being addressed in a formal environmental 
assessment that is undergoing revision (8). Based on the presence of adequate 
facilities and staff and compliance vith environmental standards, the environ
mental consequences of testing for ERIS are anticipated to be insignificant. 

3.1.2 National Test Facility 

The National Test Facility would be used for analysis and application of data 
from flight tests of the ERIS in simulation exercises. The functions of the 
National Test Facility in the ERIS tests are within the scope of its design. 
Environmental effects of construction and operation of the National Test 
Facility are presented in the "National Test Facility Environmental Assess
ment" (78). This environmental assessment estimated that minor erosion during 
construction and minor impacts on air quality, ecology, groundvater supply, 
and vehicular traffic during operation would occur. It concluded that with 
the implementation of proposed mitigation measures, no significant impacts are 
anticipated. Copies of this environmental assessment may be obtained from the 
Public Affairs Office at Falcon Air Force Station. 

Until the National Test Facility is constructed, the staff necessary to 
complete the ERIS tests would be located at existing facilities at Falcon Air 
Force Station. The environmental consequences of the proposed use of these 
existing facilities were addressed in a "Request for Environmental Impact 
Analysis," control number AFSPC 86-1 (85). The result of this request vas an 
assessment that the interim National Test Facility qualified as a categorical 
exclusion in accordance with U.S. Air Force Categorical Exclusion 2x. This 
categorical exclusion states, "This is an administrative action utilizing 
interior space for personnel and computer equipment." Thus, no further 
environmental documentation is necessary. The categorical exclusion refers to 
the environmental impact statement for the Consolidated Space Operations 
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Center (80). Copies of this document may be obtained from the Public Affairs 
Office at Falcon Air Force Station. 

Operation of the National Test Facility would require a significant increase 
in the staff at Falcon Air Force Station. The previously completed "National 
Test Facility Environmental Assessment" (78) predicted the creation of approx
imately 2,300 permanent onsite jobs, as well as a daily average of 400 visit
ors (because each visit is likely to last several days, visitors were counted 
as equivalent to employees). Including the visitors, the total maximum daily 
population would thus be increased by 2, 700. On the assumption that only 10 
percent of the daily population would be drawn from the local area, it was 
predicted that more than 2,400 families would relocate to the area. No 
estimates of the portion of the staffing specific to ERIS ,have been made. 
While it can be assumed that only a portion of the total staffing is relevant 
to ERIS, the consequences of complete staffing are included as a worst-case 
analysis. 

Applying the four assessment criteria against the test act:i vi ties and the 
facility construction they would require shows the potential for environmental 
effects related to the construction and operation of the National Test Facil
ity, the proposed staffing requirements of the facility, and the resulting 
socioeconomic presence in surrounding communi ties. The assessment criteria 
for compliance with permits is met by the existing facilities. The results of 
the environmental assessmenf conducted for the National Test Facility are 
summarized below. 

Air Quality 

Current operations at Falcon Air Force Station are in attainment by Colorado 
standards. Once the National Test Facility is constructed, operations, are 
predicted to add to an existing violation of the 1-hour and 8-hour carbon 
monoxide Federal standard from automobiles at the intersection of Petersen 
Boulevard and Highway 94 outside the base (78). This addition can be mit i
gated through the use of van pools and other conservation measures. 

Vater Quality · 

All discharges are in compliance with current permits (11). The environmental 
assessment for the National Test Facility predicts no significant impact on 
groundwater or surface water quality (78). 

Biological Resources 

No threatened or endangered 
National Test Facility (78). 
to be insignificant (78). 

Infrastructure 

species are identified in the vicinity of the 
Impacts to biological resources were predicted 

Evaluation of the effects on each of the infrastructure components is as 
follows: 

0 The electrical substation can 
additional cooling equipment. 

3-4 

be expanded to 25,000 kV with 
The National Test Facility will 



• 

require the addition of 13,000 kY, which could be accommodated by 
expansion of the substation (78). 

o Solid waste is disposed of offsi te in a licensed landfill. The 
amount of solid waste that would be generated by the National Test 
Facility has not been estimated, but it is anticipated to be a 
relatively small volume (11). 

o Sewage treatment capacity is currently adequate but the construc
tion of the National Test Facility requires an expansion of the 
capacity of the sewage treatment plant by 0.124 million gallons/day 
(78). The expansion could encroach on a flood plain. All impacts 
are anticipated to be mitigable (78). 

o Construction and operation of the National Test Facility· are pro
jected to increase water requirements from 0.37 million gallons/day 
to 1.0 million gallons/day (78). Mitigation measures such as con
servation, reuse, and drought-tolerant landscaping would reduce the 
projected water requirements to 0.5 million gallons/day (78). Add
itional mitigation measures would have to be implemented to prevent 
exceeding water supply. 

o Transportation system capacity exceeds current traffic demands. 
The addition of the National Test Facility would create significant 
increases in vehicular traffic, but vould be belov design capacity; 
hovever, increased delays vould occur at some intersections (78). 

Hazardous Vaste 

Any hazardous waste would be disposed of in accordance vith current applicable 
regulations (11, 13). 

Land Use 

There are no current land use or zoning conflicts (12). No conflicts are 
anticipated for the development and operation of the National Test Facility 
( 78). Expansion of the sevage treatment plant could encroach on a flood 
plain. This impact can be mitigated through the use of standard flood control 
measures. 

Visual Resources 

The current visual landscape is a rolling agricultural grassland (78). The 
National Test Facility vill have an insignificant additional impact on the 
visual resources because it vill be adjacent to an existing building (78). 

Cultural Resources 

No cultural resources have been identified at the facility (78); therefore, 
impacts are anticipated to be insignificant. 
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Noise 

Due to the administrative and industrial nature of the existing facilities on 
Falcon Air Force Station, impacts from construction and operation are antici-
pated to be insignificant (78). ' 

Socioeconoaics 

Unemployment in El Paso County of 5.4 percent (8,800 persons) in 1984, and an 
adequate availability of housing, indicate that the socioeconomic impacts of 
the growth resulting from construction and operation of the National Test 
Facility vould be insignificant. 

The environmental consequences associated vith the construction and operation 
of the National Test Facility are mitigable by the measures described in the 
"National Test Facility Environmental Assessment" (78). No significant 
environmental consequences have been identified associated with the operation 
of the Interim National Test Facility based on the "Request for Environmental 
Impact Analysis" (control number AFSPC 86-1) (85). 

3.1.3 Nevada Test Site 

Demonstration/Validation activities for ERIS at the Nevada Test Site would 
include the exposure of components and assemblies to a nuclear environment. 
The dedicated use of the Nevada Test Site includes such activities (18) and 
testing for ERIS would take advantage of underground nuclear tests scheduled 
for other programs. No facility modifications are anticipated and no addi
tional staff or infrastructure services would be necessary as a consequence of 
ERIS activities. Also, the Nevada Test Site meets all applicable environ
mental standards (99, 100). Therefore, the environmental con~equences of the 
ERIS activities at the Nevada Test Site are expected to be insignificant. 

3.1.4 Barry Diamond Laboratories 

Adelphi, Maryland 

Demonstration/Validation test activities for ERIS in the Aurora Facility at 
Harry Diamond Laboratories, Adelphi, Maryland, would involve testing hardened 
circuitry exposed to gamma radiation. The radiation chamber is used regularly 
on a year-round schedule. Tests are conducted three times per day, using 
the regular staff (2). 

Due to priority status of the Strategic Defense Initiative program, previously 
scheduled tests vould be rescheduled to accommodate testing of ERIS (1). 
Therefore, testing of ERIS components would not represent an increase in the 
number of tests run per year at the Aurora Facility. Testing for the 
Strategic Defense Initiative program would require minor staff level adjust
ments (1). However, the increase is insignificant in the context of the over 
1,800 staff at the Adelphi site. 

Applying the four assessment criteria against the test activities and their 
associated facilities shows no potential for environmental effects related to 
testing of ERIS. This conclusion is based on the presence of adequate facil
ities, insignificant staff increases, compliance with environmental standards, 
and adequate resources in the surrounding community. 
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Environmental consequences associated with ERIS Demonstration/Validation 
activities at the Aurora Facility, Harry Diamond Laboratories, Adelphi site 
are expected to be insignificant. 

Voodbridge, Virginia 

Environmental impacts at Harry Diamond Laboratories Voodbridge Research Facil
ity, in Voodbridge, Virginia beyond those that result from normal operations 
would not be expected from ERIS testing. The electromagnetic pulse test 
facility is utilized on a regular basis and involves all the permanent staff 
(45). 

Due to the priority status of the Strategic Defense Initiative program, 
previously scheduled tests would be rescheduled to accommodate testing of the 
ERIS. Therefore, testing of ERIS components would not represent an increase 
in the number of tests run per year at the Voodbridge Research Facility, no 
staff increases would be anticipated, and adequate resources are available in 
the surrounding community. 

The Voodbridge Research Facility is in compliance with environmental standards 
(24). Electromagnetic pulse test facilities are the subject of a civil action 
for failure to provide adequate and required National Environmental Policy Act 
environmental documentation on their electromagnetic pulse program (94). The 
staff at Harry Diamond Laboratories are currently in the process of preparing 
the required site-specific environmental documentation (30). Although testing 
associated with the ERIS program would not significantly increase the regu
larly scheduled electromagnetic pulse testing at the Voodbridge Research 
Facility, mitigations, if any, cited in the environmental documentation in 
preparation must be adhered to in all electromagnetic pulse testing. 

3.1.5 Vandenberg Air Force Base/Vestern Test Range 

The ERIS flight test program would involve four to seven launches of Minuteman 
I missiles from Vandenberg Air Force Base between 1991 and 1992. The first 
four of these launches are already in the normal schedule for· the year in 
which they would be launched. An additional three target launches would . be 
from Vandenberg Air Force Base if the facility schedule permits. Regularly 
scheduled launches of Minuteman missiles require no new construction or 
additions to staff. The launches are a continuation of activities that are 
within the operational limits of Vandenberg Air Force Base. Minuteman tests 
and operations are similar to those conducted for MX Missile Development (53). 
A final environmental impact statement was prepared for the MX. Missile 
Milestone II Decision (81). Copies of this documentation are available from 
the Public Affairs Office at Vandenberg Air Force Base. 

ERIS would involve launches of targets from Vandenberg Air Force Base, which 
in turn would require activating the Vestern Test Range for each launch. The 
Vestern Test Range is activated 60 to 70 times per year. ERIS launches would 
not significantly affect range operations since they represent a relatively 
small increase in the number of times the range would be activated. 

The results of applying the four assessment criteria against the test actlVl
ties indicate potential environmental impacts on the facility infrastructure, 
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specifically water supply. The Vestern Test Range meets all four assessment 
criteria, therefore environmental consequences are considered insignificant. 
A more detailed assessment addressing each of the environmental considerations 
at Vandenberg Air Force Base vas completed and is presented below. 

Air Quality 

Vandenberg Air Force Base is currently in attainment for all National Ambient 
Air Quality Standards. Air quality is monitored at three sutions onbase 
(57). Minuteman missile launches are clean burning with no acid deposition. 
Any emissions are dispersed immediately over the ocean, and therefore do not 
contribute to onbase air quality degradation (53). Any degradation of air 
quality can be attributed to transporting vehicles, but these effects are not 
significant for the current Minuteman launch schedule (53). 

Vater Quality 

There are currently National Pollution Discharge Elimination System permits in 
place for 15 onbase sewage discharge locations (51). Vater used in launch 
vashdovn operations is either collected, stored, and disposed as hazardous 
waste, or treated by the onbase sewage facilities (53). Continued Minuteman 
launch operations within the current schedule are not expected to affect water 
quality. 

Biological Resources 

Seven federally listed threatened and endangered species are present on 
Vandenberg Air Force Base (77). A critical habitat for one of the endangered 
species is located near the Peacekeeper launch area, but launches of Minuteman 
missiles would not affect this area (77). The threatened ,and endangered 
species are subjected to vibration from launches and could be affected by 
catastrophic explosions (53). Vibration impacts are not considered signifi
cant and possible catastrophic explosions are unlikely; thus, impacts of 
Minuteman launch operations vi thin the current schedule are expected to be 
insignificant. 

Infrastructure 

Evaluation of the effects on each of the infrastructure components is as 
follows: 

o Electricity is currently supplied by the Pacific Gas and Electric 
Company power grid (53). Demand is below capacity and continued 
Minuteman launches vi thin the current schedule will not increase 
electrical demand (21). 

o Solid waste is disposed offbase at five facilities with adequate 
capacity. Continued Minuteman launches within the current schedule 
will not increase solid waste volume (21, 77). 

o Sewage treatment by onbase and offbase facilities are within 
capacity. Continued Minuteman launches within the current schedule 
will not increase sewage volumes. 
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o Vater is supplied by 10 onbase wells (77). Currently water use in 
the region is overdrawing the tvo aquifers used for Vater supply. 
Although the continued Minuteman launches within the current 
schedule vill not increase water consumption, overall operations of 
Vandenberg Air Force Base are contributing to overdrawing the 
aquifers, and at current usage rates the aquifers could be depleted 
(77). The Draft Environmental Impact Statement, Mineral Resources 
Management Plan, states that concerted efforts to plan and enforce 
water management programs can prevent serious impacts to water 
supply ( 77). 

o Transportation routes to the base are at or near capacity {77). 
Routes on base have excess capacity (77). Additionally, access 
routes to launch sites are restricted several hours before a launch 
(53). Continued Minuteman launches vi thin the current schedule 
will not affect the transportation network. 

Hazardous Vaste 

Vandenberg Air Force Base has a short-term hazardous waste storage permit. 
Disposal is offbase by a licensed contractor (40). Continued Minuteman 
launches within the current schedule would not contribute increased volume or 
nev types of hazardous waste. 

Land Use 

Launch facilities for Minuteman missiles are adequate for the current sche
dule, and are consistent with land use guidelines outlined in the "Base 
Development Pattern• (83). 

Visual Resources 

Continued launching of Minuteman missiles from existing facilities would not 
affect present visual resources. 

Cultural Resources 

There are 600 knovn cultural resources, mostly archaeological sites, on 
Vandenberg Air Force Base (77). Tvo sites are on the National Register of 
Historical Places, but are not in areas adjacent to existing Minuteman launch 
facilities (77). The continued use of existing facilities would not affect 
the cultural resources. 

Noise 

There are no specific standards for noise levels, but noise generated by 
Minuteman launches is of short duration and high intensity vi thin a remote 
area (53). Continued Minuteman launches vill not contribute excessive noise. 

No new staff vill be required for continued Minuteman launches vi thin the 
current schedule, and therefore no socioeconomic impacts are expected (56). 
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As a result of the analysis of each of the environmental considerations, no 
potential significant impacts have been identified that are related to 
Minuteman launches. Thus, ERIS impacts at Vandenberg Air Force Base are 
anticipated to be insignificant. 

3.1.6 U.S. A%wy ~vajalein Atoll 

Flight testing of ERIS vould be performed at U.S. Army Kvajalein Atoll. This 
use of u.s. Army Kvajalein Atoll facilities is consistent vi th the current 
missions and operations of those facilities. However, upgrading existing 
facilities and constructing nev facilities vould be necessary at Heck and 
Kvajalein Islands. 

On Heck Island, a general refurbishment of infrastructure vould be completed 
(5). An existing missile assembly building, silo, and launch equipment rooms 
vould be upgraded to accommodate the ERIS flight test. 

The potential consequences of refurbishment and construction of launch facil
ities on Heck Island have been addressed in separate environmental analyses. 
The U.S. Army Corps of Engineers, Pacific Ocean Division, has prepared a 
record of environmental consideration for the upgrade of the existing missile 
assembly building, silo, launch equipment room, and infrastructure (5). The 
result of the record of environmental consideration vas Categorical Exclusion 
17, as defined in Appendix A to Army Regulation 200-2 (5). This exclusion 
applies to "construction that does not significantly alter land use, provided 
the operation of the project vhen completed vould not of itself have a signif
icant environmental impact." Projects that fall into this category do not re
quire additional environmental documentation. Copies of the record of environ
mental consideration are available from the Public Affairs Office, U.S. Army 
Strategic Defense Command, Huntsville, Alabama. 

Additional support personnel vould primarily be housed at Kvaj ale in Island, 
vhich in turn vill require support services and nev housing. Current esti
mates call for an increase in facility population (staff and their dependents) 
of approximately 285 persons (11.7 percent) beyond the most recent available 
population figures for the U.S. Army Kvajalein Atoll (2,432 persons on 30 June 
1986) (31, 89). The total population vould be belov the highest population 
figure of nearly 6,000 people in 1972 (68). 

Housing requirements associated with ERIS flight testing vere estimated to 
include 37 permanent. family houses, 100 bachelor quarters, and 20 transient 
quarters on Kvajalein Island (25). The environmental consequences of housing 
construction on the island of Kvajalein to support the ERIS program have been 
analyzed in "Environmental Assessment for Family Housing Dwellings, FY 
1987-1989 Phases," prepared by the u.s. Army Strategic Defense Command in 1986 
(91). That study, vhich included evaluations of housing needs to support all 
Strategic Defense Initiative programs planned or proposed for U.S. Army 
Kvajalein Atoll, concluded that the proposed construction does not constitute 
a major Federal action having a significant effect on the quality of the human 
environment. Copies of the aforementioned Environmental Assessment for Family 
Housing may be obtained from the Public Affairs Office of the U.S. Army 
Strategic Defense Command in Huntsville, Alabama. 
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In addition to new housing, the following construction on Kvajalein Island is 
planned: expansion of an existing power plant and a nev desalinization facil
ity. An environmental assessment was prepared on the construction and opera
tion of the proposed power plant expansion, "Environmental Assessment for 
Upgrade of Power Plant No. 1, Kwajalein Island, Marshall Islands, Hay, 1986" 
(97). That environmental assessment concluded that the proposed action vill 
not constitute a major Federal action with potential for significant impact on 
the environment. Copies of this documentation are available at the Public 
Affairs Office listed above. 

Approximately 4 miles north of Kwajalein Island lies Ebeye Island, the main 
concentration of Marshallese in Kwajalein Atoll, and for assessment purposes 
it is defined as the "surrounding community" for the military facility. Ebeye 
Island has the second-highest population of any island in the Republic of the 
Marshall Islands, approximately 8,000 people (a density of 66,316 people per 
square mile), many having migrated there from other islands in search of jobs 
at the u.s. Army Kvajalein Atoll installation. As a means of reducing popu
lation density, a causeway connecting Ebeye Island vi th adjacent habitable 
islands is planned (43). Until this anticipated redistribution of population 
occurs, the dense population of Ebeye will continue to place heavy demands 
upon both manmade and natural resources of the island. 

The application of the assessment criteria indicates a potential for environ
mental consequences related to ERIS activities at the U.S. Army Kwajalein 
Atoll. There are proposed facility modifications, additional staff require
ments, and a lack of resources in the surrounding community. Thus, a more 
detailed assessment addressing each of the environmental considerations vas 
completed. The results of the assessment of each of the environmental 
considerations are presented below. 

Air Quality 

Currently the U.S. Army Kvajalein Atoll has good ambient air quality attribut
able to strong tradevinds (88). However, 1979 estimates of emissions, espe
cially from the power plant on Kvajalein Island, shoved emissions approaching 
the limits of Federal standards for nitrogen oxide (NOx) (34, 35). Increased 
staff would require increases in power-generating capacity. The expanded 
power plant vould have to meet major stationary source performance standards 
or obtain a vaiver from the Marshall Islands government (35). The environ
mental assessment prepared for the power plant expansion concluded that miti
gation measures would be required (22). Possible mitigation measures include 
raising the stack height, increasing the velocity of the emissions to increase 
dispersion, using lov-NOx engine design, combustion air cooling, fuel injec
tion recharge, or engines designed to meet the Environmental Protection 
Agency's proposed New Source Performance Requirements (22). The proposed 
power plant expansion "can meet all National Ambient Air Quality standards as 
vell as nitrogen oxide if lov NOx combustion and/or enhanced dispersion tech
niques are employed to reduce ambient impact by 28 percent" (22). Thus, this 
air quality concern is considered mitigable. 

Vater Quality 

Available data from 1976 indicated that water quality vas being degraded as a 
result of toxic metals leaching from a solid waste disposal site on Kvajalein 
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Island used by U.S. Army Kvaj ale in A toll operations ( 88). Subsequently, a 
vall vas constructed. The 1980 "Environmental Impact Assessment of U.S. Army 
Kvajalein Atoll Operations" noted that although a wall was installed on the 
ocean side of the Kwajalein Island landfill, a visual inspection in 1978 
indicated direct leachate seepage to the ocean was occurring (88). The source 
of the leachate was considered to be waste oil or sewage tank pumpage that was 
dumped on the landfill. The landfill is currently used only for disposal of 
construction waste, and Demonstration/Validation activities associated with 
ERIS are expected to continue this use. In addition, consequences on water 
quality from potential increased population on Ebeye Island have not been 
evaluated in previous documents. The composition of the leachate and the 
potential change in rate of seepage from the landfill as a result of disposal 
of construction wastes from activities in support of Demonstration/Validation 
are unknown. Vithout mitigating actions, impacts on water quality caused by 
ERIS activities are potentially significant. Continued presence of leachate 
seepage from the Kwajalein Island landfill and potential mitigations, if any, 
are not documented. These and other potential impacts on water quality will 
be addressed in an environmental impact statement to be prepared by the U.S. 
Army for continuing operations at Kwajalein Atoll prior to initiation of ERIS 
Demonstration/ Validation flight test activities. 

Biological Resources 

Concrete used in housing and other facility construction may employ coral 
dredged from surrounding reefs. The construction needed to support activities 
associated with ERIS testing could constitute an increase in the harvesting of 
coral from surrounding reefs, if coral is used as a construction material as 
in the past. Extensive reef harvesting could result in degradation of the 
marine habitat (88). Coral harvesting can be accomplished in a manner that 
vill ensure that critical habitats of marine biota are not degraded. Addi
tional data collection and analysis will be required to identify positive and 
negative impacts of this activity at U.S. Army Kwajalein Atoll through the 
environmental impact statement investigations. 

Several islands of the U.S. Army Kwajalein Atoll have beaches sui table for 
nesting·sites of the endangered Hawksbill Turtle and the threatened Green Sea 
Turtle. No beaches sui table for turtle nesting have been identified on 
Kwajalein or Meek Islands (88). Degradation of marine water quality as 
discussed in the previous section could adversely impact: marine biota. 
Consequences on biological resources from potential increased population on 
Ebeye Island have not been addressed in previous documents. Those potential 
impacts on biological resources will be addressed in the aforementioned 
environmental impact statement. 

Infrastructure 

The increased staffing and project activities associated vi th ERIS 
Demonstration/Validation are expected to increase the infrastructure demands 
on Kwajalein Island. Speci fie areas of consideration include electricity, 
solid waste, sewage treatment, water supply, and transportation. The afore
mentioned environmental impact statement will address appropriate mitigations 
for impacts from increased infrastructure requirements. 
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o Electricity demands associated with the ERIS-related population 
increase on Kvajalein Island would require increased generating 
capacity. A concern is the control of nitrogen oxide emissions 
from the power plant, which is mitigable as discussed earlier. The 
planned expansion of the power plant (97) should meet any increased 
electricity demands. 

o Solid waste is currently disposed of by (1) burning combustible 
material, (2) dumping vet (biodegradable) waste and metal waste in 
the ocean, and (3) landfilling (35, 88). Additional staff required 
for ERIS activities would increase the volume of solid waste, but 
this waste would be disposed of in onbase facilities with adequate 
capacity. 

o Sewage treatment demands at the U.S. Army Kvajalein Atoll are 
expected to increase as a result of the increase in inhabitants 
that would accompany ERIS testing. Such an increase in sevage 
treatment demands at Kwajalein Island is not expected to exceed the 
plant's existing capacity. 

o Potable water is a limited resource on the islands of the Kvajalein 
Atoll (91). Yater supplies on Kwajalein Island come from rainwater 
catchment and storage systems and groundwater lenses, although much 
of the groundwater is brackish. It is possible that increased 
demand resulting from ERIS activities could increase withdrawal of 
groundwater. Overdraft of groundwater could potentially result in 
saltwater intrusion and long-term degradation of the available 
groundwater resources. Kwajalein is unique in that the command has 
total control over all lens wells and monitors the groundwater 
level. This complete control with feedback minimizes the possibil
ity of overdrawing the groundva ter. Before groundwater depletion 
were allowed to occur, water rationing would be implemented or 
alternate sources of water would be utilized, such as importation. 
The increased demands for potable water that would result from ERIS 
activities would be accommodated through the planned construction 
of a desalinization system on Kvajalein Island. These planned 
mitigation measures are projected to be adequate to ensure suffic
ient potable water without degrading groundwater resources. 

o Transportation on Kvajalein Island is predominantly by means other 
than automobiles. In 1986 there were only 300 cars for 13 miles of 
paved road (89). Transportation of employees to Kvajalein and Heck 
Islands from Ebeye Island is by ferry (36, 68). Increases in the 
number of Harshallese employees may necessitate increases in ferry 
capacity. 

Hazardous Vaste 

The U.S. Army Kwajalein Atoll is preparing a Hazardous Yaste Management Plan 
to comply with Army Regulation 420-47 (35). An increase in U.S. Army 
Kvajalein Atoll operations for the ERIS program may increase the volume of 
hazardous waste produced. The treatment, storage and disposal of additional 
hazardous waste must be in compliance vi th the Hazardous Yaste Management 
Plan. 
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Land Use 

The islands that make up the U.S. Army Kvajalein Atoll are dedicated for use 
as a military installation. The use of this facility for launching missiles 
and monitoring flight tests is a continuation of an established land use. The 
long-term impacts on land use from continuing operations at the U.S. Army 
Kvajalein Atoll vill be addressed in the aforementioned environmental impact 
statement. 

Visual Resources 

1'he presence of the U.S. Army on Kvajalein Atoll has significan,tly altered the 
visual resources of the islands by extensive development. The current visual 
resources vould continue to be altered by the facility upgrades for ERIS 
activities. Those alterations are anticipated to have an insignificant impact 
on visual resources. 

Cultural Resources 

Kvajalein Island is one of the islands in the Atoll considered historically 
significant due to the activities vhich took place on the atoll during Vorld 
Var II. In addition, potential prehistoric sites have been discovered very 
recently on Kvajalein Island, some possibly as old as 2, 000 years { 35). As 
any excavation during construction activities has the potential for perman
ently destroying such cultural resources, those activities could have a 
potential impact. An archaeological survey vould be conducted and appropriate 
mitigations developed during the environmental impact statement process. 

Noise 

No data are available on noise levels associ a ted vi th U.S. Army Kvaj ale in 
Atoll operations. Based on the distance between launching facilities on Meek 
Island and the nearest community {more than 10 miles), no significant noise 
impacts are anticipated from launches at Meek Island. 

Socioeconomics 

The economy of Ebeye Island relies heavily upon the people residing at the 
U.S. Army Kvajalein Atoll. Because of this dependence, changes in overall 
facility population associated vith ERIS Demonstration/Validation operations 
could potentially have significant beneficial and adverse socioeconomic conse
quences. An increase in facility population of approximately'12 percent over 
the course of 2 years, and an anticipated decrease in facility population of 
approximately 10 percent over the course of a third year are anticipated {31). 
The socioeconomic concerns associated vith the aforementioned increase in U.S. 
Army Kvajalein Atoll population are: 

o The direct positive impact on the economy of Ebeye Island in terms 
of increased employment. Although some grovth in employment in 
response to the increased population at the U.s. Army Kvajalein 
Atoll vould be expected, the amount remains to be determined. The 
increase in employment should be complemented by the Job Corps 
program recently implemented by the U.S. Army Kvajalein Atoll {97). 
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o The long-term social and economic effects of prolonged reliance of 
the Harshallese on DoD activities and expenditures. 

o The possible attraction of more Harshallese from other islands to 
already densely-populated Ebeye Island in response to even a small 
increase in relatively high-paying jobs (guaranteed U.S. minimum 
wage). The potential negative impacts of such additional immigra
tion would include: 

a further increase in the high Harshallese unemployment 

further pressure on housing and other infrastructure on Ebeye 
Island 

public health falling below already unsatisfactory levels 

disruption of the economic mechanisms, authority structure, and 
kin relationships which underlie the Marshallese sociocultural 
system, both on Ebeye and on the islands from which the immi
grants originated 

The U.S. Army Kwajalein Atoll currently has a policy limiting the number of 
Harshallese they employ which may minimize the amount of influx of people to 
Ebeye Island. 

As a result of the analysis of each environmental consideration, potentially 
significant impacts were identified at the U.S. Army Kwajalein Atoll. In 
recognition of the need to avoid, minimize and mitigate any potential adverse 
impacts on the environment of the Kwajalein Atoll, the U.S. Army will prepare 
a comprehensive environmental impact statement addressing the continuing 
operations at the U.S. Army Kwajalein Atoll, which include the proposed 
Demonstration/Validation activities (98). The environmental impact statement 
will address the environmental concerns recognized in this Environmental 
Assessment and will identify appropriate mitigations. 

3.1.7 U.S. Naval Pacific Missile Range Facility at Barking Sands 

ERIS flight tests may require targets launched from the U.S. Naval Pacific 
Missile Range Facility at Barking Sands. Additional facilities would need to 
be constructed to launch these targets. These new facilities are a missile 
launch pad, a vertical access tower, an auxiliary equipment building, access 
roadways, and supporting utility systems. 

Applying the four assessment criteria against the test activities and the 
facility construction they would require shows the potential for environmental 
effects related to the construction (71). Thus, a more detailed assessment 
addressing each of the environmental considerations was completed. 

Adequate staffing for construction or operation to support the proposed tests 
does not currently exist. Construction of new facilities would require 
additional staff probably obtained from the local area. Launching of missiles 
from the new facility would require approximately 40 to 60 additional staff 
from the mainland (71). The third and fourth assessment criteria regarding 
compliance with environmental standards and adequacy of community resources 
are met. 
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A "Preliminary Environmental Assessment, Kauai Test Facility, Barking Sands, 
Kauai, Havaii" (71) vas prepared for the construction and operation of the 
Intermediate-Range Booster System Facilities. Copies of this documentation 
are available from the Public Affairs Office at the Pacific Missile Range 
Facility at Barking Sands. 

The results of the environmental assessment conducted for the Kauai Test 
Facility at Barking Sands are summarized belov. 

Air Quality 

The Pacific Missile Range Facility is in an attainment area and the facility 
has no Prevention of Significant Deterioration permitted emissions at the 
present time (46, 93). The proposed ERIS activities are expected to use 
missiles fired vith solid fuel propellants vhich burn without noxious fumes 
and would not be expected to cause air quality problems. Hydrazine-nitrazine 
propellants may be used; their use vould be subject to reviev relative to Army 
Safe Operating Procedures. Air quality impacts due to construction activities 
are readily mitigable vith standard control measures. 

Vater Quality 

The Pacific Missile Range Facility currently has no National Pollution Dis
charge Elimination System effluents (46) and proposed operational activities 
are not expected to result in nev effluents. Construction impacts on surface 
vater are readily mitigable vith standard control measures. Groundvater vould 
be affected by increased infiltration due to clearing the land but this effect 
is expected to be insignificant. 

Biological Resources 

Five threatened and endangered species may exist on the site in irrigation 
ditches and wetlands (71, 92). These habitats are at least 1/2 mile from nev 
facilities and impacts on them are not likely. Potential const'ruction impacts 
vill be minimized by standard mitigation measures. 

Infrastructure 

o Peak daily electric demand is about 64 percent of capacity avail
able from the Kauai Electric Company (46, 92). Anticipated usage 
of the modified facilities is not expected to exceed the available 
capacity. 

o Solid vaste is collected and disposed offbase by a contractor in a 
county facility (46, 92, 93). Proposed activities are not expected 
to exceed the contractor's capability and the county facility's 
capacity. 

o Sewage disposal demand is about half of the capacity of the exist
ing system (46). This system is expected to be adequate for the 
proposed action. 

o Vater demand is supplied from three sources and is less than the 
present capacity (46, 92); proposed activities are not expected to 
require more than the existing capacity. 
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o Transportation to and from the base is via Highvay SO, vhich is 
adequate; there is no traffic congestion. The onbase road netvork 
is being upgraded (46, 93). Proposed activities vould not impact 
either access to the base or onbase transportation.· 

Hazardous Vaste 

The Pacific Hissile Range Facility hazardous vaste treatment and storage 
facilities are permitted under the interim status requirements of the Resource 
Conservation Recovery Act (46). There is no onbase hazardous vaste disposal 
(46). Proposed activities may generate some additional hazardous vaste but 
the quantity is expected to be insignificant. 

Land Use 

The Quantity Distance Arc for safe operation of the intermediate-range booster 
extends beyond the present boundary of the base (49). Negotiations are in 
progress 'llith the State to ensure that the land use 'llithin this radial 
distance remains agricultural so that there 'llould be no land use conflicts 
(49). A beach area is available for public use except during launches, vhen 
access to the beach is prohibited (49, 71). Impacts on land use are 
anticipated to be mitigable. 

Visual Resources 

The launch pad is to be constructed in a grassland area near other existing 
launch facilities (71). The addition of the proposed facilities is not 
anticipated to create a significant visual impact. 

Cultural Resources 

There are no kno'lln historic or archaeological resources at or near the 
proposed facilities; some cultural resources have been identified on the base 
(71, 92). No impacts on these resources are anticipated. 

Noise 

Noise levels from past missile firing activities have not resulted in signifi
cant effects (46, 71, 93). The noise associated 'llith the intermediate-range 
booster launchings is predicted to be similar to that from previous launch 
activities. 

Socioeconomics 

Based upon available data on the population, civilian labor force, unemploy
ment, housing, and income for the supporting region, as vell as the emphasis 
of the Kauai economy upon tourism ('llith its frequent, short-term influxes of 
people), use of the Pacific Hissile Range Facility for ERIS Demonstration/ 
Validation operations is unlikely to have a significant socioeconomic impact. 
This conclusion assumes a total of three ERIS launches (44), and follovs the 
existing documentation (71) in assuming that each missile firing requires that 
40 to 60 people be brought from the mainland for a period of several veeks, 
'llith each spending an average of SlSO per day 'llhile on Kauai. As suggested in 
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the aforementioned environmental assessment (71), the socioeconomic 
consequences of such activities in a small island setting vould be noticeable, 
but not necessarily significant. 

As a result of the analysis of each environmental conSideration, no poten
tially significant impacts have been identified. Therefore, ERIS activities 
at the U.S. Naval Pacific Missile Range Facility at Barking Sands are 
anticipated to be either insignificant or mitigable. 

3.2 ENVIRONMENTAL CONSEQUENCES OF NO ACTION 

If the no-action alternative is selected, no additional· environmental 
consequences are anticipated. Concept Exploration vould continue at currently 
staffed facilities vith no changes in operations. 

3.3 IRREVERSIBLE AND IRRETRIEVABLE COIIMITKENTS OF RESOURCES . 

Development of the ERIS through the Demonstration/Validation stage vould 
result in irreversible and irretrievable commitment of resources such as 
electronic components, various metallic and nonmetallic structural materials, 
fuel, and labor. This commitment of resources is not different from those 
necessary for many other aerospace research and development programs; it is 
similar to the activities that have been carried out in previous aerospace 
programs over the past several years. 
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APPENDIX A 
TEST ACTIVITY DESCRIPTIONS 

The Demonstration/Validation test activities have been divided into four 
categories: analyses, simulations, component/assembly testing, and flight 
tests. This Appendix describes in greater detail the simulations, component/ 
assembly tests, and flight tests identified in Section 1.3. 

SIMULATION TESTING 

Simulation testing of a physical entity (machine, system component, etc.) is 
accomplished by developing a computer model of that entity. The model then 
interacts with data representing physical stimuli to assess the entity's 
capabilities in real-world conditions. A simulation involves writing and 
running computer programs, with possible interfaces to other systems or system 
elements. No impacts on the physical environment are involved other than the 
commitment of manpower and electrical energy involved in computer operations. 

COMPONENT I ASSEMBLY TESTING 

The basic: concept of component/assembly testing is to control the physical 
c:ondi t ions in whi c:h the hardvare item is tested. Tests are typi tally con
ducted in specialized environments, and data are collected regarding the per
formance of the hardware item in that environment. The scope of the tests may 
range from single microchip components up to major subassemblies. This sec
tion describes those special environments and the tests to be performed. 

Dynamics Chambers 

The object of these tests is to determine the ability of the test object to 
withstand various types of physical abuse vhich it may encounter in its opera
ting environment. Dynamics test facilities consist of shake tables, shock 
tables, and stabilized platforms. 

A shake table normally consists of a suspended platform which can be driven in 
three mutually perpendicular dimensions using magnetic drivers similar to 
those used in audio speakers. Pover requirements are not significant, even in 
large-scale shake tables. Shock tables are similar to shake tables but the 
design parameters are significantly different. Since shock occurs in much 
shorter time periods than vibration (vhic:h is continuous), the same amount of 
energy vill be used (or put into the shock table) in a very short time period. 
The average expenditure energy will be approximately the same for either shock 
or shake tables accommodating a given size test item. Such shock and vibra
tion tables are common at contractor and government facilities requiring 
testing of equipment subject to vibrations in service. 

A stabilized platform is a test table vith three or six degrees of freedom up 
and dovn, back and forth, side to side, pitch, yav, and roll. The center of 
gravity of a test object mounted to a table vith three degrees of freedom can 
be. moved along a predefined path. A six-degrees-of-freedom table extends this 
capability to angular motion about the test object's center of gravity. This 
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capability is valuable for assessing the ability of a test object to perform 
its functions (e.g., surveillance) from a dynamic platform. Paver require
ments are modest. 

Nuclear Radiation Cbaabers 

The object of a radiation chamber is to determine the detrimental effects of 
various types of radiation. Radiation testing (other than that involving 
nuclear explosions) can be accomplished by exposing materials to: 

o Radiation from a research or test nuclear reactor 

o A beta/gamma radioactive source, such as cobalt-60 or·cesium-137, in 
an exposure chamber or pool 

o Nuclear particles in an accelerator (Van de Graff, cyclotron, etc.) 
in a target room (requires very large pover source) 

o X rays from an x-ray machine (requires large paver source). 

The specific device 
intensity desired, 
facility. 

Vind Tunnels 

used will depend on the type of radiation, energy, and 
the size of the object, and the availability of the 

Some components will be tested to determine aerodynamic characteristics, 
including the efficiency of the shape to move through the air and the effec
tiveness of various control systems to provide stabilization and guidance at 
various altitudes (air density) and speeds. Tests are condusted by placing 
either a full-sized or reduced model of the test object in the tunnel and 
moving air past the object. 

Air is moved through the tunnel by various means, depending on the velocity at 
which the tunnel is operated. Subsonic and transonic tunnels achieve their 
required velocities through the use of large fans. Hypersonic vind tunnels 
also use large fans, but vhen maximum tunnel pressure is reached large bottles 
of compressed air are rapidly discharged into the tunnel, causing a blocking 
plate to break and allowing air to move through the tunnel at ·many multiples 
of the speed of sound for a very short period of time. 

Shock tunnels are essentially pressure chambers that can be evacuated. High 
pressure air can be instantaneously released into the chamber simulating high
speed, low-pressure air flov past a test object. This type of chamber is used 
to simulate conditions at high altitudes. 

Data are collected by means of many small temperature and pressure sensors on 
and around the object, and by high-speed photography of the object vhile the 
test is in progress. Pover requirements of these chamber varies from quite 
low (sub-scale models) to quite high (full-scale test objects). 
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Nuclear Testing 

Underground nuclear explosion testing is performed by drilling a vertical 
shaft and establishing a detonation chamber at the bottom. Test objects are 
placed in horizontal tunnels leading away from the detonation chamber, and 
exposed to the high-intensity radiation pulse from the detonation. Usually 
one detonation serves many experiments and tests. Impacts on the physical 
environment include the commitment of an underground volume to radioactive 
contamination, the disposal of drilling spoils, and the fracturing of geo
logical structures from the detonation. No fission products are emitted to 
the atmosphere. 

PUGBT TESTING 

The government normally establishes flight ranges to test specific type sys
tems hom a dedicated facility. For the purpose of the Strategic Defense 
Initiative, flight testing can include missiles in ballistic flight trajec
tories or tests with objects in orbit. 

Missile Range 

Missile ranges consist of a launch area with launch pads and associated con
trol and support facilities, a safety area around the launch area, and a 
controlled land/sea/air/space area for flight and impact. A missile range 
comprises large areas of the earth's surface and include tracking, communi
cations and recovery facilities. 
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FINDING OF NO SIGNIFICANT IMPACT 

STRATEGIC DEFENSE INITIATIVE ORGANIZATION 
U.S. DEPARTMENT OF DEFENSE 

AGENCY: Department of Defense 

ACTION: Decision to conduct Demonstration/Validation tests of the 
Exoatmospheric Reentry Vehicle Interception System (ERIS). 

BACKGROUND: Pursuant to Council on Environmental Quality Regulations for 
implementing the procedural provisions of the National 
Environmental Policy Act of 40 CFR Parts 1500-1508, and 
Department of Defense (DoD) Directive on Environmental Effects in 
the United States of DoD Actions, the DoD has conducted an 
assessment of the potential environmental consequences of 
Demonstration/Validation testing of the Exoatmospheric Reentry 
Vehicle Interception System developed by the Strategic Defense 
Initiative Organization. 

SUMMARY: Demonstration/Validation would involve four types of tests: 
analyses, simulations, component/assembly tests, and flight 
tests. The locations of test activities for the Exoatmospheric 
Reentry Vehicle Interception System are: 

FACILITY 

California 

Vandenberg Air Force Base/ 
Yestern Test Range 

Colorado 

National Test Facility, 
Falcon Air Force Station 

Hawaii 

U.S. Naval Pacific Missile 
Range, Barking Sands, Kauai 
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TEST TYPE 

Flight Tests 

Analyses, Simulations 

Flight Tests 



Maryland 

Harry Diamond Laboratories 

Nevada 

Nevada Test Site 

Republic of the Marshall 
Islands 

U.S. Army Kwajalein Atoll 

Tennessee 

Arnold Engineering Development 
Center 

Virginia 

Harry Diamond Laboratories 

Component/Assembly Tests 

Component/Assembly Tests 

Flight Tests 

Component/Assembly Tests 

Component/Assembly Tests 

To determine the potential for significant environmental impacts 
of the Demonstration/Validation of the Exoatmospheric Reentry 
Vehicle Interception System, the magnitude and frequency of the 
tests that would be conducted at proposed test locations were 
compared to the current activities at those locations. 

To assess impacts, the activity was evaluated in the context of 
the environmental considerations for air, water, biological 
resources, infrastructure, hazardous waste, land use, visual 
resources, cultural resources, noise, and socioeconomics. As a 
result of that evaluation, consequences were assigned to one of 
three categories: insignificant, mitigable, or potentially 
significant. 

Environmental consequences were determined to be insignificant 
if no serious concerns existed regarding potential impacts of the 
potentially affected area. Consequences were deemed mitigable if 
concerns existed but it was determined that all of those concerns 
could be readily mitigated through standard procedures or by 
measures recommended in existing environmental documentation. If 
serious concerns were identified that could not be readily 
mitigated, the activity was determined to represent potentially 
significant consequences. 
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FINDING: 

FURTHER 

No significant impacts would result from analyses, simulations 
and component/assembly testing of the Exoatmospheric Reentry 
Vehicle Interception System. A potential for significant impacts 
resulting from flight testing was found at U.S. Army Kwajalein 
Atoll in the Marshall Islands. In recognition of the need to 
avoid, minimize, and mitigate any potential adverse impacts on 
the environment of the Kwajalein Atoll, the U.S. Army will 
prepare a comprehensive environmental impact statement addressing 
the continuing operations at the U.S. Army Kwajalein Atoll, which 
include the proposed Demonstration/Validation activities. The 
environmental impact statement will address the environmental 
concerns recognized in this Environmental Assessment and will 
identify appropriate mitigations. 

INFORMATION: A copy of 

Dated 

Exoatmospheric Reentry Vehicle Interception System, 
Demonstration/Validation Program, 
Environmental Assessment, 
July 1987 

is available from 

Captain G. Brown 
SDIO/EA 
P.O. Box 3509 
Reston, VA 22090-1509 
(202) 693-1081 

31 July 1987 
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James L. Graham, Jr. 
Colonel, USAF 
Director, Systems Engineering 




