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RESPONSIBLE AGENCIES: 
Department of the Navy – Lead Agency 

PROPOSED ACTION AND GEOGRAPHIC LOCATION: 
The Chief of Naval Operations has directed Program Executive Office Integrated Warfare 
System (PEO IWS) 2.0 to construct and operate an Advanced Radar Detection Laboratory 
(ARDEL) facility at Pacific Missile Range Facility (PMRF), Barking Sands, Hawaii, to support the 
required land-based contractor, developmental testing and operational assessments of the Air 
and Missile Defense Radar (AMDR) Suite.   

CONTACT FOR FURTHER INFORMATION: 
Navy Point-of-Contact:  PEO IWS 2.0 Test and Evaluation Principal Assistant Program Manager 
Attn:  Mr. Phillip Foreman 
Washington Navy Yard 1333 Isaac Hull Ave, SE 
Washington, DC 20376-1080 
Voice Message:  (202) 781-0579 
Email:  phillip.foreman@navy.mil 

TYPE OF REPORT: 
Environmental Assessment  

ABSTRACT: 
The Chief of Naval Operations has directed IWS 2.0 to develop a land-based testing site that 
would be utilized for test and evaluation efforts on the AMDR Suite for the next generation of 
surface combatant.  The proposed action is to construct and operate an ARDEL facility at PMRF 
Barking Sands, Hawaii to support the required land-based contractor, developmental testing 
and operational assessments of the AMDR Suite.  Construction of the proposed ARDEL is 
projected to start in Fiscal Year 2009, and complete in Fiscal Year 2011, allowing ARDEL 
operations to commence in Fiscal Year 2012.  To determine whether the proposed action would 
have a significant impact on the environment the project, its anticipated direct and indirect 
effects, and cumulative impacts have been evaluated.  Based on the studies performed and 
resources evaluated, it has been determined that no significant impact on the environment 
would occur. 
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Executive Summary 
The Department of the Navy, in compliance with the National Environmental Policy Act (NEPA), 
32 Code of Federal Regulations (CFR) 775 (Policies and Responsibilities for Implementation of 
the National Environmental Policy Act within the Department of the Navy), and the Secretary of 
the Navy Instruction 5000.2, and Chief of Naval Operation Instruction 5090.1C has prepared 
this Environmental Assessment (EA) for the proposed construction and operation of an 
Advanced Radar Detection Laboratory (ARDEL) facility at the Pacific Missile Range Facility 
(PMRF) Barking Sands, Kauai, Hawaii.  In addition, this EA fulfills any requirements under 
Hawaii Revised Statutes (HRS) Chapter 343, (Environmental Impact Statements), if applicable.  
This EA provides the evidence and analysis to determine whether to prepare an environmental 
impact statement or a finding of no significant impact for the proposed construction and 
operation of the ARDEL Facility.  The action proponent is Program Executive Office Integrated 
Warfare System (PEO IWS) 2.0.   

PEO IWS 2.0’s primary objective for the construction and operation of the ARDEL facility is to 
conduct the required land-based testing and performance assessments of the advanced radar 
technologies of the Air and Missile Defense Radar (AMDR) Suite prior to installation onboard 
Navy surface vessels.  The ARDEL facility will also support fleet training activities.  The AMDR 
Suite consists of the AMDR-S (S-Band), the AMDR-X (X-Band) radars, and a Radar Suite 
Controller.  The AMDR Suite would detect, track, and provide the information required to 
engage ballistic missiles at greater distances than current systems as well as more elusive long-
range, low-radar cross section air threats.  The advanced technologies in the AMDR Suite 
incorporate various aspects of Ballistic Missile Defense (BMD), Air Defense (AD), and Surface 
Warfare.

The proposed ARDEL facility would consist of a 75 ft (22.8 m) tall radar antenna structure, and 
a two story, 16,149 ft2 (1,500 m2) support building.  In addition, four 2,825 equivalent kilowatts 
(ekW) diesel engine generators, two 20,000 gallons (75,708 L) fuel tanks, two 44,000 gallon 
(166,588 L) water tanks, and a fire pump house would also be located near the support building.  
When in full operation, the estimated average power demand would be 3.2 megawatts/hours.  
The total construction footprint/limit of disturbance would be approximately 46,000 ft2 (4,274 m2).
Construction of the proposed ARDEL facility is projected to start in Fiscal Year 2009, and 
complete in Fiscal Year 2011, allowing ARDEL operations to commence in Fiscal Year 2013.   

A previous site analysis was conducted using established criteria to determine possible facility 
options of the ARDEL facility.  The analysis determined that PMRF Barking Sands, Kauai, 
Hawaii was the only option of at-sea options and land-based locations that could provide 
integrated range services in a modern, multi-threat, multi-dimensional environment that ensures 
the safe conduct and evaluation of training and Test and Evaluation missions.   

The scope of analysis for potential impacts evaluated in this EA includes: 

� Potential effects of radio frequency (RF) radiation emissions from system operations on 
personnel in the vicinity of the radar 

� Potential effects of RF radiation emissions from system operations on wildlife, including 
species protected by the Endangered Species Act (ESA), and the Migratory Bird Treaty 
Act (MBTA) 

� Potential RF radiation hazards on fuels and ordnance 
� Potential effects of the facility’s aesthetics on the existing landscape and infrastructure  
� Potential effects to a previously identified burn pit located near the preferred site  
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� Consistency to the maximum extent practicable with the enforceable policies of the 
Hawaii Coastal Zone Management Program, including impacts on the surrounding view 

� Potential effects on cultural and archaeological resources, air quality, wetlands, and 
floodplains

� Socioeconomics and environmental justice considerations 
� Potential impact from utility requirements including electrical power for ARDEL operation 
� Potential cumulative impacts 

With respect to the AMDR Suite, the primary field of operation would be between 210°; and 70°; 
in a clockwise direction.  There would be limited operation between 155°; and 210° in a 
clockwise direction.  There would not be operation (i.e., no generation of RF) between 70° and 
155° in a clockwise direction.  The AMDR Suite would only be operated in the scanning mode. 

To evaluate the impacts from RF emissions the Navy’s Space and Naval Warfare Systems 
Center (SPAWAR), San Diego (Pacific C4ISR Department, Code 250) conducted an 
Electromagnetic Radiation (EMR) hazards and Electromagnetic Compatibility (EMC) review of 
the proposed action at PMRF Barking Sands.  The EMR hazards review included analysis of 
Hazards of Electromagnetic Radiation to Personnel (HERP), Hazards of Electromagnetic 
Radiation to Fuel (HERF), and hazard to electronic equipment due to levels exceeding 
equipment Radiated Susceptibility (RS) limits and causing EMI due to RF emissions.  As part of 
the EMC review, the potential for EMI between the proposed ARDEL facility and other existing 
or future systems on Kauai was analyzed. The SPAWAR study is the primary source of 
technical information for the operational effects analysis from EMR and EMC.   

The HERP analysis is based on established DoD policies and industry standards.  HERP 
involves detrimental effects on humans caused by EMR over-exposure.  There are no Federal 
standards for wildlife RF radiation exposure.  However, radars, including X-band systems are 
frequently used to track bird movements as they do not affect bird behavior.1  Therefore, human 
exposure levels were used for the evaluation of potential impact to wildlife.  The maximum 
range for a controlled environment within the arc of radar emissions around the radar antenna 
was determined to be 127 ft (39 m).  It was also determined that the amount of energy absorbed 
within this controlled environment is insufficient to produce or cause any adverse effects on 
health, even under repeated or long-term exposure conditions, when averaged over a six-
minute period.

The maximum range for uncontrolled environments, defined by an arc of radar emissions 
around the radar antenna, was determined to be 284 ft (86 m).  The lower limits of exposure for 
people in uncontrolled environments represent the industry consensus to reduce exposure 
levels in areas where access cannot be restricted or controlled.  The average exposure time for 
uncontrolled environments is dependent on the frequency of the signal.  At distances greater 
than the uncontrolled environments separation distance, there is no concern for HERP, 
regardless of the exposure environment and duration. 

HERF analysis evaluated the possibility of accidentally igniting fuel vapors by RF-induced arcs 
during fuel handling operations in proximity to high-powered radio and radar transmitting 
antennas.  The HERF separation distances represent the minimum separation distances 
required to ensure that the RF radiation hazards to fuel handling activities would not be 

                                                
1 Brudered, B, D. Peters, and T. Sturi.  1999.  Behaviour of Migrating birds expose to X-Band Radar and Bright Light Beam.  The 

Journal of Experimental Biology 202:1015-1022 
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exceeded.  The maximum HERF separation distance is 1,373 ft (419 m) for a 0° beam elevation 
angle with an antenna azimuth of 210° clockwise to 335°.

The HERO analysis evaluated the possibility of accidentally causing electroexplosive devices 
contained in ordnance systems to actuate prematurely as result of the RF from the AMDR Suite.  
The analysis concluded that the RF from the ARDEL facility will impact PMRF ordnance 
operation areas and that HERO emission control will be necessary. 

A set of initial alternatives to the proposed action were initially analyzed, but eliminated from 
further detailed evaluation because they did not meet the minimum operational requirements 
necessary, or were found to be infeasible due to cost or other factors.  These alternatives 
include renovation/modernization of existing facilities, leasing of an off-base facility, and 
modeling and simulation.  The table below provides evaluation criteria for initial alternatives. 

 
Table ES-1  Initial Alternatives Considered as Potential Sites for the ARDEL Facility 

Initial Alternatives 

EVALUATION CRITERIA PMRF  
Barking 
Sands 

San Clemente/ 
San Nicholas, 

California 

Wallops 
Island, 
Virginia 

At-Sea 
Platforms 

Realistic maritime conditions, 
including open ocean testing to set 
the baseline for land and sea clutter 

YES YES YES YES 

Availability of BMD targets of 
opportunity in the boost, mid-course, 
and terminal phases 

YES
Limited to 

launches from 
VAFB 

NO YES 

Availability of AD targets of 
opportunity, including fast and slow 
moving military aircraft 

YES YES YES YES 

Other targets of opportunity, 
including missiles fired for Surface 
Warfare and Anti-Submarine Warfare  

YES YES YES YES 

Platform flexibility for short notice 
mission availability and mobility YES NO YES NO 

Possible for close collaboration with 
other sensor systems programs YES YES NO YES 
Support infrastructure facilities Requires 

construction 
Requires 

construction Not viable Not viable 

Opportunities for fleet training YES YES Not viable Not viable 

The specific site requirements identified for the construction and operation of the proposed 
ARDEL facility to be located at PMRF Barking Sands were as follows:

� Capability of observing targets of opportunity that simulate the characteristics of 
individual and multiple incoming theater hostile missiles from different directions within 
realistic simulated hostile conditions.  
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� Unobstructed line-of-sight to both Open Ocean and distant land to set the baseline for 
sea and littoral radar clutter (i.e., ambient radar readings off the open ocean and off 
shallow shorelines).  Sea and littoral radar clutter emulates the actual environment in 
which the radar is planned for use. 

� Antenna height of less than 100 ft (30 m) AMSL, similar to expected heights of radar 
antennas installed onboard ships. 

� Unobstructed line-of-sight to missile flight corridors and to targets of opportunity 
launched from PMRF or other locations. 

� Unobstructed line-of-sight satellite tracking (minimum of 5� elevation) for control 
testing.

� Unobstructed line-of-sight to sea clutter on the horizon, similar to the viewing aspects 
from a typical ship radar installation. 

� Unobstructed line-of-sight to littoral clutter. 

� Minimal EMI and EMC impacts between the ARDEL facility and other systems. 

� Ability to mitigate HERP and HERF risks. 

� Proximity to the ocean to test radar components and assembly for reaction to 
moisture, salt water, high winds, heat, and airborne sandy environmental conditions 
typically found onboard ships. 

� Capability to provide additional power for the operation of the AMDR Suite. 

� Available power from the KIUC Substation for routine building operations. 

� Ease of access to the site location. 

The alternatives evaluated throughout this EA include two sites within PMRF Barking Sands, as 
well as a no action alternative.  The alternative sites were Site One (Calibration Laboratory Site) 
and Site Two (Triangle Site).  Both sites are in the northwest section of PMRF, close to each 
other and less than a quarter mile from the shoreline.  For environmental consideration, both 
sites are not different.  However, for the preferred alternative site, there would be no line of sight 
blockage for the AN/MPS-25 C-Band tracking radars Q-1 and Q-8, as the ARDEL building 
would be located west of Q-1's and Q-8's paths to the PMRF and Sandia launch pads.  In 
contrast, the alternative Triangle Site location would result on a line of sight blockage for the 
AN/MPS-25 radars Q-1 and Q-8.   

Under the no action alternative, PEO IWS 2.0 would forgo constructing the proposed ARDEL 
facility and operating the AMDR Suite at PMRF.  Though the no action alternative does not 
meet the purpose and need for the proposed action, the description and analysis of the no 
action alternative provides a baseline for comparing the impacts of the other alternatives.  

The construction or operation of the ARDEL facility at either of the two alternative sites will not 
have a significant impact on the wildlife or plant community of the area.  This determination is 
based on the relatively small footprint of the construction, the limited area at risk of HERP (an 
area defined by a semicircle arc of less 300 ft from the radar antenna), and the absence of 
suitable habitat for species protected by the ESA, and the MBTA.  Fueling activities are not 
expected within the HERF defined distances.  Additionally, the analysis concluded that the RF 
from the ARDEL facility will impact PMRF ordnance operation areas and that HERO emission 
control will be necessary.  The Commanding Officer Naval Ordnance Safety and Security 
Activity granted approval for the radar operation provided that emission control procedures are 
followed (See Appendix B for HERO Approval letter, emission control procedures, and guidance 
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on how to update PMRF’s HERO instruction and assessment report). A small impact on 
aesthetics is expected because of the high scenic value of the Kauai shoreline.  However, the 
painting of the building in neutral colors to help blend with local landscape will mitigate the view 
from the ocean.

On 4 May 2009, the Office of Planning of the Department of Business, Economic Development 
and Tourism of the State of Hawaii concurred with the Navy determination that the proposed 
construction and operation of the ARDEL would be consistent to the maximum extent 
practicable with the enforceable policies and objectives of the Hawaii Coastal Zone 
Management Program including impacts on the surrounding view will be maintained.  On 25 
June 2009, USFWS concurred with the Navy determination that the construction and operation 
of the proposed ARDEL facility may affect, but are not likely to adversely affect, any threatened 
or endangered Federally listed species at either alternative construction location.  The 
construction or operation of the ARDEL facility will not have a significant impact on cultural or 
archaeological resources, air quality, wetlands, or floodplains.  In addition, there will be no 
significant impacts from socioeconomic and environmental justice considerations. 

Possible cumulative impacts from the proposed project include an increase in RF field within 
PMRF and therefore, restricting space available for future projects due to potential EMI, 
required disposition or transfer of function of the ARDEL facility at the end of the AMDR Suite 
life cycle, slight traffic increase including periodic deliveries of fuel for diesel generators, and 
moderate increase to power demand at PMRF.  

DETERMINATION 

To determine whether the proposed action would have a significant impact on the human, 
natural, or historic environments, the project, the short-term, long term, and cumulative impacts 
have been evaluated.  Based on the studies performed and resources evaluated, the proposed 
project will not have a significant impact on the environment. 



ARDEL PMRF  Environmental Assessment August 2009

xiv

 

This page left intentionally blank 



ARDEL Environmental Assessment August 2009

 

1-1 

Chapter 1 Project Overview 

1.1 Introduction 
The Department of the Navy, in compliance with the National Environmental Policy Act (NEPA), 
32 Code of Federal Regulations (CFR) 775 (Policies and Responsibilities for Implementation of 
the National Environmental Policy Act within the Department of the Navy), Secretary of the Navy 
Instruction 5000.2, and Chief of Naval Operation Instruction 5090.1C has prepared this 
Environmental Assessment (EA) for the proposed construction and operation of an Advanced 
Radar Detection Laboratory (ARDEL) facility (Figure 1-1).  In addition, this EA fulfills any 
requirements under Hawaii Revised Statutes (HRS) Chapter 343, (Environmental Impact 
Statements), if applicable.

Figure 1-1 Notional Exterior Architectural Design of the ARDEL Facility 

The proposed facility would be located at the Pacific Missile Range Facility (PMRF) Barking 
Sands, Kauai, Hawaii (Figure 1-2).  The ARDEL facility would be used to conduct the required 
land-based developmental testing and operational assessments of the advanced radar 
technologies of the Air and Missile Defense Radar (AMDR) Suite prior to installation onboard 
Navy surface vessels.  The AMDR Suite consists of the AMDR-S (S-Band), the AMDR-X (X-
Band) radars, and a Radar Suite Controller.  The proponent for the proposed action is the 
Program Executive Officer Integrated Warfare Systems (PEO IWS) 2.0. 

Radar Antenna Structure 

Support Building 



ARDEL Environmental Assessment August 2009

 

1-2 

Figure 1-2 PMRF Barking Sands and Surrounding Areas Land Use 

The proposed facility would consist of a radar antenna structure and a support building.  In 
addition, four 2,825 equivalent kilowatt (ekW) diesel engine generators (up to three online, and 
one back-up), two 20,000 gallons (75,908 L) fuel tanks, two 44,000 gallon (166,558 L) water 
tanks, and a fire pump house would also be located near the support facility (Figure 1-3).  
Because of operational and maintenance requirements, the three online generators would not 
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operate at full capacity.  When in full operation, the estimated average power demand would be 
3.2 megawatts/hours.  The ARDEL facility would have six permanent staff that could be 
augmented to the projected peak number of 40 persons during radar testing.  The facility would 
be manned 24 hours per day, 7 days per week, 365 days per year.   

Figure 1-3 ARDEL Notional Site Plan at PMRF Barking Sands 

1.2 Background 
The ARDEL facility would test and evaluate a new radar system planned for the next generation 
of surface combatant vessels.  This radar system is referred to as the AMDR Suite throughout 
this document.  The AMDR Suite would detect, track, and provide the information required to 
engage ballistic missiles at greater distances than current systems as well as more elusive long-
range, low-radar cross section air threats2.  The advanced technologies in the AMDR Suite 
incorporate various aspects of Ballistic Missile Defense (BMD), Air Defense (AD), and Surface 
Warfare.

1.3 Purpose of and Need for Action 
The purpose of the proposed construction and operation of the ARDEL facility is to test the 
AMDR Suite.  These tests and evaluations would validate performance, evaluate hardware and 
software integration issues, and mitigate associated risks.  The need for the proposed action is 
to meet the Department of Defense (DoD) Instruction 5000.2 requirements to execute 
Developmental/Operational Test and Evaluation and risk mitigation testing for the AMDR Suite.  
This needs to be performed before Low Rate Initial Production (LRIP) of the advanced radar 
technologies can begin and prior to installation onboard Navy ships.  The goal of LRIP is to 
fabricate enough units for operational testing and evaluation as well as to establish production 
capabilities to prepare for full-rate production.  The AMDR Suite would replace the AEGIS SPY-

                                                
2 Concept Study for Advanced Radar Detection Laboratory (ARDEL) Pacific Missile Range Facility Barking Sands, Kauai, 

Hawaii, 7 August 2007.
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1 radar currently installed on guided-missile destroyers (DDG 51 class) and cruisers (CG 47 
class).

Construction and operation of the ARDEL is required to support testing of the AMDR Suite 
against surface, air, and BMD targets.  The proposed action prescribes the start of construction 
on the ARDEL facility in Fiscal Year (FY) 2009, with operations proposed to begin in FY 2012.  

1.4 Scope of the Environmental Review 
NEPA requires that Federal agencies consider the environmental impacts of a proposed action 
prior to undertaking such an action.  An EA is a concise public document that analyzes whether 
significant environmental impacts may occur (40 CFR 1508.9).  An EA can also be used to 
evaluate the impacts associated with the proposed action, consider reasonable alternatives, and 
identify appropriate mitigation measures.  An EA results in either a Finding of No Significant 
Impact or a determination that significant impacts to the environment would occur.  Under 
NEPA, an Environmental Impact Statement (EIS) needs to be prepared for every major Federal 
action with a significant impact to the environment (40 CFR 1501.4).    

Evaluation criteria were established to investigate available facility options for the test and 
evaluation of the AMDR Suite.  A site analysis was conducted in 2007 to determine feasible 
locations and options for the construction and operation of the ARDEL facility (Table 1-1) 3.  Two 
at-sea options and three land-based locations were analyzed to determine if they met the 
specific project requirements.  The two at-sea options were:  (1) a Military Aviation Training 
System Squadron type barge, and (2) other at-sea testing on another vessel such as a Self 
Defense Test Ship.  The three land-based locations considered were:  Wallops Island, Virginia; 
San Nicholas Island, California; and PMRF Barking Sands, Kauai, Hawaii.  The analysis 
determined that PMRF Barking Sands, Kauai, Hawaii (Figure 1-2) was the only alternative of the 
at-sea options and land-based locations that could provide integrated range services in a 
modern, multi-threat, multi-dimensional environment that ensures the safe conduct and 
evaluation of training and test and evaluation missions. 

PMRF Barking Sands offers thousands of miles of open-ocean for testing.  It also supports 
multi-mission AD, BMD, and periscope detection scenarios, as well as Anti-Submarine Warfare, 
Ballistic Missile (BM), submarine, and Fast Intruder Attack Craft targets of opportunity.  This 
shore-based location is also capable of emulating shipboard environments such as radar sea 
clutter (i.e., interference generated by radar signals bouncing from sea surface), as well as land, 
air, and sea-based jamming (i.e., interference from mechanical or electronic systems).  PMRF 
has minimal land clutter (i.e., unwanted echo from land features) which allows for mid-course 
phase BM detection.  PMRF was also found to meet the required test and evaluation criteria 
and determined to be the only location that could completely support the proposed development 
of a land-based testing site.   

                                                
3 Concept Study for Advanced Radar Detection Laboratory (ARDEL) Pacific Missile Range Facility Barking Sands, Kauai, 

Hawaii, 7 August 2007.
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Table 1-1 Initial Alternatives Considered as Potential Sites for the ARDEL Facility 

Initial Alternatives 

EVALUATION CRITERIA PMRF  
Barking 
Sands 

San Clemente/ 
San Nicholas, 

California 

Wallops 
Island, 
Virginia 

At-Sea 
Platforms 

Realistic maritime conditions, 
including open ocean testing to set 
the baseline for land and sea clutter 

YES YES YES YES 

Availability of BMD targets of 
opportunity in the boost, mid-course, 
and terminal phases 

YES
Limited to 

launches from 
VAFB 

NO YES 

Availability of AD targets of 
opportunity, including fast and slow 
moving military aircraft 

YES YES YES YES 

Other targets of opportunity, 
including missiles fired for Surface 
Warfare and Anti-Submarine Warfare  

YES YES YES YES 

Platform flexibility for short notice 
mission availability and mobility YES NO YES NO 

Possible for close collaboration with 
other sensor systems programs YES YES NO YES 
Support infrastructure facilities Requires 

construction 
Requires 

construction Not viable Not viable 

Opportunities for fleet training YES YES Not viable Not viable 

In addition to alternatives evaluated in Table 1-1, various contractor locations were also 
evaluated; however, none met the testing criteria and requirements for supporting the proposed 
AMDR Suite, nor provided targets that were representative of the threats Navy vessels may 
encounter in their operational environment.  Contractor sites were too close to urban areas and 
airports for the Federal Aviation Administration and Federal Communications Commission to 
allow full testing operations.  Therefore, other test ranges and contractor sites were excluded 
from further consideration as viable action alternatives. 

The actions evaluated in this EA include: 

� Construction of the ARDEL facilities at PMRF Barking Sands, Kauai, Hawaii 
� Operation of the ARDEL facility in support of the land-based testing of the advanced 

radar technologies   
The scope of analysis for potential impacts evaluated in this EA includes: 

� Potential effects of radio frequency (RF) radiation emissions from system operations on 
personnel in the vicinity of the radar 

� Potential effects of RF radiation emissions from system operations on wildlife, including 
species protected by the Endangered Species Act (ESA), and the Migratory Bird Treaty 
Act (MBTA) 

� Potential RF radiation hazards on fuels and ordnance 
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� Potential effects of the facility’s aesthetics on the existing landscape and infrastructure  
� Consistency to the maximum extent practicable with the enforceable policies of the 

Hawaii Coastal Zone Management Plan, including impacts on the surrounding view 
� Potential effects on archaeological resources, air quality, wetlands, and floodplains 
� Socioeconomics and environmental justice considerations 
� Potential impact from utility requirements including electrical power for ARDEL operation 
� Potential cumulative impacts. 

Test and evaluation of the AMDR Suite would include the use of targets of opportunity on the 
PMRF range.  These targets are vehicles used for other test and evaluation or training purposes 
that provide the AMDR Suite with additional tracking and evaluation opportunities, and are not 
included in this EA as they have been analyzed in previous NEPA analyses4, and are 
considered on-going routine actions on the range.  No other activities beyond the normal type of 
activities that occur at PMRF would be required for the specific purpose of testing the advanced 
radar technologies and associated operation of the ARDEL facility.   

1.5 Description of the Proposed Action  
PEO IWS 2.0 proposes to construct and operate the ARDEL facility to conduct test and 
evaluation of the AMDR Suite at PMRF Barking Sands.  The total construction footprint/limit of 
disturbance would be approximately 46,000 ft2 (4,274 m2).  The proposed ARDEL facility would 
include a 39 ft (12 m) high two story building, with an area of16,149 ft2 (1,500 m2).  The building 
will have a steel-frame roof structure on masonry load bearing walls and reinforced concrete 
floors.  Special foundation features would include cast-in-place drilled shafts to support the 
laboratory shore location at PMRF.  The proposed ARDEL facility would be designed to house 
all AMDR Suite equipment.  The ARDEL facility  would include an antenna structure on a tower 
36.5 ft (11.1 m) above ground level (AGL) adjacent to the northwest corner of the new support 
building (Figure 1-1 and 1-3).  The center of the antenna structure would be 54 ft (16.5 m) AGL 
or 66 ft (20.1 m) above mean sea level (AMSL) and the top of the antenna structure would be at 
approximately 75 ft (22.9 m) AGL or 87 ft (26.5 m) AMSL (Figure 1-4).  Sustainable design 
aspects would be integrated into the development, and construction of the project would occur 
in accordance with Executive Order (EO) 13123, Greening the Government Through Efficient 
Energy Management, June 1999; EO 13423, Strengthening Federal Environmental, Energy, 
and Transportation Management, January 2007; and other directives, as appropriate.  
Construction is proposed to begin in FY 2009 

The AMDR Suite would have the capability to operate 360°; however, the primary field of 
operation would be between 210° and 70° in a clockwise direction.  There would be limited 
operation between 155° and 210° in a clockwise direction.  There would not be operation (i.e., 
no generation of RF) between 70° and 155° in a clockwise direction.  Figure 1-5 provides a 
diagram of areas of operations for the preferred alternative site (See Section 2 for details of 
alternatives evaluated).  

                                                
4 Final Hawaii Range Complex Environmental Impact Statement (EIS)/Overseas Environmental Impact 

Statement (OEIS), May 2008
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Figure 1-4 Schematic profile view of ARDEL Antenna Structure and Support Building 

The AMDR Suite would only be operated in the scanning mode.  The only time it would ever 
operate in fixed beam mode would be due to equipment or software failure.  In such a scenario, 
redundant automatic systems would automatically shutdown the radars in less than a second.  
In addition, radar operators would be able to manually shutdown the system in case of 
malfunction.  

Electrical service to the ARDEL facility (excluding test equipment) would be supplied from the 
local Kauai Island Utility Cooperative (KIUC) Mana power grid.  Electrical service to the test 
equipment, including the AMDR Suite, would be supplied from four 2825 ekW generators (three 
on-line and one on stand-by when in full operation).  A 500kW diesel generator would serve as 
an emergency backup for the facility electrical services that do not include operation of AMDR 
suite.  The proposed ARDEL facility would house a common working area for occupants, two 
44,000 gallon (166,558 L) water tanks, two 20,000 gallons (75,708 L) diesel fuel tanks, and will 
be connected to the PMRF communication and data networks.  Proposed support facilities 
include electrical and communication utilities that would be routed to the facility from existing 
lines, a parking lot, a new paved access road and loading area, a perimeter security fence and 
gate, a septic system including a leaching field, and area lighting.   
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Figure 1-5 AMDR Antenna Azimuth and Elevation Required Coverage 

Note:
            Primary operation area of AMDR Suite defined by reflex angle between two red vectors.  
            Limited operation area of AMDR Suite defined by acute angle between yellow vectors.  
            No operation area of AMDR Suite defined by acute angle between green vectors.
Length of vectors does not correspond to distance of impacts from AMDR operation.  

1.6 Radar Overview 
The traditional image of a radar antenna is the rotating, parabolic antenna as seen on top of 
airport control towers and aircraft carriers.5  In contrast, the two radars of the AMDR Suite (i.e., 
S-Band and X-Band radars) are similar to the radars of the Theater High Altitude Area Defense 
(THAAD) radar system, currently operating at PMRF Barking Sands, and to the AEGIS system 
in use on Navy vessels operating in Hawaiian waters.  The X-Band radar operates at similar 
frequency, but at considerably lower power output than the THAAD radar system, an X-band 
radar.  The S-Band radar operates at a lower frequency with the similar power output as the 
THAAD radar.  An environmental assessment completed for the operation of the THAAD 
system including radar equipment at PMRF determined that no significant impacts would occur 

                                                
5  Principles of Naval Weapons Systems, Edited by David R. Frieden, Naval Institute Press, 1985, Chapter 2. 
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as a result of the construction and operation of any of the THAAD test sites and related support 
facilities6.

The AMDR radars would transmit electromagnetic waves in a series of short pulses separated 
by non-transmission intervals or rest time.7  Pulses are only generated when the transmitter is 
active.  When the transmitter is off, the radar receives echoes from the sent pulse.  Radars 
typically operate in receive mode more frequently than in transmit mode.  The duration of the 
transmission of a pulse is usually measured in microseconds.  This mode of operation is called 
pulse transmission. 

The proposed AMDR Suite would use phased array radar technologies.  In phased array radars, 
it is desirable to concentrate the radiated electromagnetic pulse from individual radar elements 
into a directional beam.8  Spatially, if this beam was visible to the eye, it would look like a large 
teardrop shaped lobe aimed in the direction of interest.  This beam is called the main lobe.  The 
main lobe illuminates a specific area in space and time.  The subsequent reflected signal from a 
target allows for accurate determination of the target distance, height, geographic location, 
direction, and velocity.   

Figure 1-6 illustrates the directional beam’s main lobe as related to the side lobes.  The main 
lobe forms from the electromagnetic signal emitted by individual radar elements.  To produce a 
functional main lobe, the electromagnetic waves of the individual signals emitted from each 
radar element need to be concentrated and aligned at the same phase.  The process of 
concentrating the electromagnetic signal into the main lobe results in the formation of secondary 
and much smaller lobes called side lobes.  The main lobe is the carrier through which the radar 
sends and receives information.9  It is therefore desirable to have most of the energy available 
concentrated into this main lobe.  In contrast, the side lobes are not used to send or receive 
information.

Figure 1-6 Visualization of a Radar directional Beam Including Main Lobe and Side lobes 

                                                
6 Final Theater High Altitude Area Defense (THAAD) Pacific Test Flights Environmental Assessment:. U.S. Army Missile and 

Space Command. December 2002

7  IBID 
8 IBID. 
9 IBID. 
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Scanning is the steering of the beam’s 
main lobe through the sky to cover a 
prescribed area and is performed while 
searching for and tracking targets.  The 
radar steers the beam’s main lobe 
horizontally and vertically hundreds of 
times a second to examine a designated 
area of sky for objects of interest.  The 
maximum search area is typically 
between 0 to 180° azimuth (i.e., 
horizontal angle) and 0 to 90° elevation.
A typical radar search pattern is a 
rectangular sector illustrated in Figure 1-
7.  Details of the scanning rate or size of 
the scanning rectangular sector are not available at this time. 

1.7 Background Information on AMDR RF Emissions 
To evaluate the impacts from RF emissions (See Section 4), the Navy’s Space and Naval 
Warfare Systems Center (SPAWAR), San Diego (Pacific C4ISR Department, Code 250) 
conducted an Electromagnetic Radiation (EMR) hazards and Electromagnetic Compatibility 
(EMC) review of the proposed action at PMRF Barking Sands (Appendix C).  The EMR hazards 
review included analysis of Hazards of Electromagnetic Radiation to Personnel (HERP), 
Hazards of Electromagnetic Radiation to Fuel (HERF), and hazards to electronic equipment due 
to levels exceeding equipment Radiated Susceptibility (RS) limits and causing Electromagnetic 
Interference (EMI) due to RF emissions.  As part of the EMC review, the potential for EMI 
between the proposed ARDEL facility and other existing or future systems on Kauai was 
analyzed.  Unless otherwise referenced, the SPAWAR study is the primary source of technical 
information for the operational effects analysis from EMR and EMC.   

1.7.1 Background Information on HERP 
The HERP analysis is based on established DoD policies and industry standards10 that have 
been developed for the protection from over exposure to EMR from RF emissions.  
Frequencies, power levels, and distances from the RF point of origin are critical factors for the 
evaluation of HERP.  At frequencies below 5 GHz, EMR over exposure can cause an increase 
in the internal body temperature, which may result in tissue damage or even death.  Above 10 
GHz, EMR over exposure primarily results in the heating of an organism surface, with the heat 
gradually warming internal tissues from the outside in.  In the continuum between 5 GHz and 10 
GHz, the organism can experience a combination of internal and external tissue heating.  At the 
range of frequencies of the AMDR S-Band radar (2 GHz to 4 GHz), the anticipated effect would 
more likely result in an increase in body temperature.  Prolonged over exposure to these range 
of frequencies may cause tissue or organ damage.  At the range of frequencies of the X-Band 
radar of the AMDR Suite, (8 GHz to 12 GHz), the anticipated over exposure effect would be an 
increase in skin temperature.  Prolonged exposure to this range of frequencies may cause skin 
burns, with the burns more prevalent toward the 10 GHz frequencies range. 

Federal standards for human EMR exposure are described in terms of a maximum Specific 
Absorption Rate, expressed in watts per kilogram (W/kg) of tissue.  The lower Specific 
Absorption Rate threshold for the occurrence of potentially harmful biological effects in people 

                                                
10 DoD 21 Feb 95, U.S. Navy 5 Oct 00, Institute of Electrical & Electronics Engineers (IEEE) 27 Apr 92

Figure 1-7 Typical Radar Search Pattern 
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has been determined to be 4 W/kg.  DoD and industry standards apply a safety factor of 10 to 
this threshold resulting in a Specific Absorption Rate acceptable standard exposure level for 
humans of 0.4 W/kg for the whole body.  The maximum permissible exposure is the highest 
power that is considered safe and is expressed in milliwatts per square centimeter (mW/cm2),
for frequencies above 300 MHz (or 0.3GHz).  The maximum permissible exposure levels are 
dependent on the frequency of the emission, and types of damage cause at different 
frequencies.  DoD refers to maximum permissible exposure levels as Permissible Exposure 
Limits (PEL).  The terms maximum permissible exposure and PEL are synonymous.  The term 
PEL will be used throughout this analysis.  The PELs represent the strength of the RF energy 
that a human body can safely withstand for an indefinite period of time. 

There are no Federal standards for wildlife RF radiation exposure.  However, PEL varies with 
frequency, but not body size.  Therefore, human exposure levels will be used for the evaluation 
of potential impact to wildlife.  Radars, including X-band systems, are frequently used to track 
bird movements as it has been demonstrated that they do not affect bird behavior.11  X-band 
radar systems are also used to track insects.12

Federal standards also incorporate consideration of “averaging times” to determine if 
intermittent short-term exposure to higher levels of RF energy is acceptable (i.e., a person could 
be exposed to a particular RF power density level that exceeds the PEL for a shorter period and 
still have a Specific Absorption Rate that is equal to or less than the standard acceptable 
exposure level of 0.4 W/kg).  Intermittent exposure could occur, for example, when a human 
stands in the beam of a rotating radar antenna, during ship pitch and roll, or during a predictably 
short radar emission.  In addition, the PEL is based on whether the people potentially exposed 
would be in a “controlled environment” (CE) or in an “uncontrolled environment” (UCE). 

CE refers to an area in which exposure may be incurred by personnel who: 

� are aware of the potential for RF radiation exposures up to a specific limit as part of their 
employment or duties;  

� knowingly enter areas where higher RF radiation levels can reasonably be expected to 
exist; or 

� conduct incidental short-term transient passages through such areas.   

The RF radiation limits for CEs represent scientifically-derived values intended to limit 
absorption of RF energy in the body to safe levels.  The amount of energy absorbed is 
insufficient to produce or cause any adverse effects on health, even under repeated or long-
term exposure conditions, when averaged over a six-minute period.   

UCE refers to public areas, living quarters, or work places where the higher levels of exposure 
to people are not expected to occur and access to the area is not restricted.  The lower limits of 
exposure for people in UCEs represent the industry consensus to reduce exposure levels in 
areas where access cannot be restricted or controlled.  This lower level should not be 
interpreted as representing a lessening of any known adverse health risk; it denotes that the 
standard is set so that people would be exposed to lower levels of RF radiation.  The average 
PEL time for UCEs is dependent on the frequency of the signal, rather than the average of six 

                                                
11 Brudered, B, D. Peters, and T. Sturi.  1999.  Behaviour of Migrating birds expose to X-Band Radar and Bright Light Beam.  The 

Journal of Experimental Biology 202:1015-1022 
12  Chapman, J.W., D.R. Reynolds, and A.D. Smith.  2003.  Vertical-Looking Radar:  A New Toll for Monitoring High-Altitude Insect

Migration.  BioScience 53(5): 503-511.
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minutes in CEs.  Table 1-2 provides PEL and associated average times for CE and UCE for the 
S-Band and X-Band radars 

Table 1-2 PELs for Radio Frequencies in Controlled and Uncontrolled Environments  

1 The averaging times in the above table are not absolute times within which a person can be exposed.  At or 
below the PEL, a person can be exposed indefinitely.  The averaging time is included in this table to preclude 
dangerously high exposures averaged over a very long period of time. 

The primary factors for HERP analyses are: 

� Power density level of RF emissions in mW/cm2 from the antenna along the primary 
beam (horizontal);

� The possibility that exposure exceeds the PEL (averaging time is six minutes for CEs, 
and is dependent on the actual RF frequency for UCEs).   

� Distance from the antenna to where the power density can exceed the PEL (i.e.,  RF 
hazards would be reasonably expected to occur); and 

The UCE separation distance, provides a metric from where beyond this point there is no 
concern for HERP, regardless of the exposure environment and duration (Table 1-3).  At closer 
distances, an analysis is required to determine permissible exposure duration.  Exposure to 
higher RF levels is permitted if the duration of exposure is shorter than the PEL averaging time.  
The averaging time is not a maximum period of exposure.  Exposures at or below the PEL are 
permitted indefinitely.  For the purpose of this document, areas in the vicinity of the ARDEL 
facility are defined as areas within the UCE separation distance. 

Table 1-3 shows the calculated HERP separation distances for the S-Band radar main beam 
and side lobes (at least 5°, 15°, and 20° below the main beam axis of the antenna).  The HERP 
separation distances represent the minimum separation distances from the source (i.e. radar 
antenna) required to ensure that the RF radiation hazards (PELs listed in Table 1-2) would not 
be exceeded.  Notice that because side lobes are much smaller than the main lobe, their 
separation distances are much shorter.  Also, as the angle from the side lobes to the main lobe 
increases, the energy of the side lobes decrease and therefore, the corresponding required 
separation distance decreases. 

Environments Controlled Uncontrolled 
Radar Frequency 

(GHz) 
PEL

(mW/cm2)
Averaging Time

(Minutes)1
PEL

(mW/cm2)
Averaging Time

(Minutes) 

2.0 6.7 6 1.3 30 

3.0 10 6 2.0 30 S-Band

4.0 10 6 2.7 22.5 

8.0 10 6 5.3 11.2 

10 10 6 6.6 9 X-Band

12 10 6 8 7.5 
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Table 1-3. HERP Separation Distances in Controlled and Uncontrolled Environments for 
AMDR-S (S-Band) with Main Beam Scanning 

Exposure 
Controlled Environment 

Separation Distance  
ft (m) 

Uncontrolled Environment 
Separation Distance 

ft (m) 

Main Beam 1 127 (39) 284 (86) 

Sidelobe � 5° Below Main Beam Axis2 37 (11) 83 (25) 

Sidelobe � 15° Below Main Beam Axis3 26 (8) 60 (18) 

Sidelobe � 20° Below Main Beam Axis4 24 (7) 53 (16) 

1 For Antenna Azimuth 210° clockwise to 335° 
2 For Antenna Azimuth 335° clockwise to 20° and Antenna Azimuth 155° clockwise to 210° 
3 For Antenna Azimuth 335° clockwise to 210° 
4 For Antenna Azimuth 20° clockwise to 70° 

Table 1-4 shows the calculated HERP separation distances for the X-Band radar main beam 
and peak side lobe (i.e., maximum side lobe that would be generated).  The separation 
distances represent the minimum separation distances required to ensure that the RF radiation 
hazards (PELs listed in Table 1-2) would not be exceeded. 
Table 1-4. Separation Distances in Controlled and Uncontrolled Environments for AMDR-X (X-

Band) with Main Beam Scanning 

Exposure 
Controlled Environment 

Separation Distance  
ft (m) 

Uncontrolled Environment 
Separation Distance 

ft (m) 

Main Beam 27 (8) 37(11) 

Peak Side Lobe 0.03 (0.01) 0.04 (0.01) 

Figure 1-8 provides a diagram with a 300 ft (91.4 m) arc around the ARDEL antenna on the 
preferred alternative site to identify where HERP may occur (see Section 2 for discussion of 
alternative evaluated).  The 300 ft (91.4 m) arc exceeds the maximum HERP separation 
distance of 284 ft (86.6 m) which was established for UCE (Table 1-3).  All other HERP 
separation distances are much shorter.  The segment from 210° to 70° (clockwise rotation) 
denotes the primary sector of radar operation.  The segment from 155° to 210° in a clockwise 
direction denotes an area with limited operation.  As stated before, there would not be radar 
operation (i.e., no generation of RF) between 70° and 155° in a clockwise direction. 
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Figure 1-8 Area Defined by a 300 ft Arc around Antenna where HERP may occur.   
Note
Segment on red, (from 210° to 70° clockwise rotation) denotes primary area of operation, 
Segment on yellow (from 155° to 210° clockwise rotation) denotes limited operations.
Hatched only areas correspond to UCE, solid colored areas correspond to CE 

1.7.2 Background Information on HERF 
HERF analysis evaluated the possibility of accidentally igniting fuel vapors by RF-induced arcs 
during fuel handling operations in proximity to high-powered radio and radar transmitting 
antennas13.  The hazards due to RF arcs caused by electromagnetic energy from the proposed 
AMDR Suite are primarily related to the making and breaking of metal-to-metal contact 
occurring during the insertion and removal of fuel nozzles during fuel handling activities.  A fuel-
handling operation is defined as the act of transferring fuel from one container to another.  This 
includes (but is not limited to) fueling aircraft, vehicles, or equipment from a pump or a portable 
container; transferring fuel from a storage container to a fuel truck; and transferring fuel from a 
pump to a portable container.  In order to prevent a hazard, HERF separation distances must be 
maintained from fuel handling activities.  The HERF separation distances represent the 
minimum separation distances required to ensure that the RF radiation hazards to fuel handling 
activities would not be exceeded.  Table 1-5 lists the calculated HERF separation distances for 
the AMDR Suite calculated for the minimum elevation angles of each sector of the antenna’s 
operational azimuth coverage.   

                                                
13 NAVSEA OP 3565/NAVAIR 16-1-529/NAVELEX 0976-LP-624-6010, Electromagnetic Radiation Hazards to Personnel, Fuel 

and other Flammable Material
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Table 1-5. Calculated Maximum HERF Separation Distances for AMDR Suite 

Separation 
Distance for 0° 

Elevation Angle1 

ft (m) 

Separation 
Distance for 5° 

Elevation Angle2 

ft (m) 

Separation 
Distance for 15° 
Elevation Angle3

ft (m) 

Separation 
Distance for 20° 
Elevation Angle4 

ft (m) 

1373 (418) 398 (121) 282 (86) 254 (77) 
1 For Antenna Azimuth 210° clockwise to 335°  
2  For Antenna Azimuth 335° clockwise to 20° and Antenna Azimuth 155° clockwise to 210° 
3 For Antenna Azimuth 70° clockwise to 155°  
4 For Antenna Azimuth 20° clockwise to 70

1.7.3 Background on HERO 
The HERO analysis evaluated the possibility of accidentally causing electroexplosive devices 
contained in ordnance systems to actuate prematurely as result of the RF from the AMDR Suite.  
The analysis concluded that the RF from the ARDEL facility will impact PMRF ordnance 
operation areas and that HERO emission control will be necessary.  The Commanding Officer 
Naval Ordnance Safety and Security Activity granted approval for the radar operation provided 
that emission control procedures are followed (See Appendix B for HERO Approval letter, 
emission control procedures, and guidance on how to update PMRF’s HERO instruction and 
assessment report).   
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Chapter 2 Alternatives 

This section describes the alternatives evaluated for the proposed construction and operation of 
the ARDEL facility on PMRF Barking Sands.  The alternatives include two sites within PMRF 
Barking Sands, as well as a no action alternative.  This section also summarizes alternatives 
initially considered for PMRF Barking Sands but not further analyzed because they did not 
support the purpose of and need for the proposed action, or were found infeasible.  

2.1 Alternatives Considered but Eliminated From Further Analysis 
A set of alternatives to the proposed action was initially analyzed but eliminated from further 
detailed evaluation because they did not meet the purpose and need, the operational 
requirements, or were found to be infeasible due to cost or other factors.  These alternatives are 
further discussed in Sections 2.1.1 to 2.1.3. 

2.1.1 Renovation/Modernization of Existing Facilities 
A survey of facilities in and near PMRF found no existing infrastructure that could meet radar 
test operational requirements, or that could be renovated or modernized for testing of the AMDR 
Suite.  Therefore, renovation/modernization of existing facilities was excluded from further 
consideration as an action alternative.   

2.1.2 Leasing Off-base Facility 
PMRF is located on the western side of Kauai in a relatively remote area.  The area surrounding 
the base is zoned for agricultural use, with no industrial facilities available for lease.  Therefore, 
the leasing of off-base facilities was excluded from further consideration as an action alternative.   

2.1.3 Modeling and Simulation 
Present state-of-the-art modeling and simulation capabilities allow testing of a limited set of 
radar functions, and generally cannot evaluate radar receive and transmit chains, radar power 
demands, cooling and mechanical subsystem requirements, and critical portions of the radar 
data processor.  Furthermore, present modeling and simulation technology cannot test the full 
AMDR Suite within a realistic operational environment.  Consequently, it was determined that 
the modeling and simulation alternative would not meet the purpose of and need for the 
proposed action. 

2.2 Alternatives Analyzed 
As previously discussed, the proposed ARDEL facility must meet the eight evaluation criteria 
listed in Table 1-1.  PMRF Barking Sands is the only United States test range that meets all the 
operational requirements for testing advanced radar technologies.  No alternative test range 
locations are further analyzed in this EA.  Due to specific site requirements, alternatives further 
analyzed were limited to sites within PMRF Barking Sands and the no action alternative.  

2.2.1 Construction Site Requirements 
Site requirements were identified for the construction and operation of the proposed ARDEL 
facility.  The following requirements need to be met for sites to be considered viable 
alternatives. 

General Criteria 

� Capability of observing targets of opportunity that simulate the characteristics of individual 
and multiple incoming theater hostile missiles from different directions within realistic 
simulated hostile conditions.  
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� Unobstructed line-of-sight to both open ocean and distant land to set the baseline for sea 
and littoral radar clutter (i.e., ambient radar readings off the open ocean and off shallow 
shorelines).  Sea and littoral radar clutter emulates the actual environment in which the 
radar is planned for use. 

Specific Criteria 

� Antenna height of less than 100 ft (30 m) AMSL, similar to expected heights of radar 
antennas installed onboard ships. 

� Unobstructed line-of-sight to missile flight corridors and to targets of opportunity launched 
from PMRF or other locations. 

� Unobstructed line-of-sight satellite tracking (minimum of 5� elevation) for control testing. 

� Unobstructed line-of-sight to sea clutter on the horizon, similar to the viewing aspects from 
a typical ship radar installation. 

� Unobstructed line-of-sight to littoral clutter (i.e., Niihau, HI). 

� Minimal EMI and EMC impacts between the ARDEL facility and other systems. 

� Ability to mitigate HERP and HERF risks. 

� Proximity to the ocean to test radar components and assembly for reaction to moisture, 
salt water, high winds, heat, and airborne sandy environmental conditions typically found 
onboard ships. 

� Available power from the KIUC Substation for routine building operations. 

� Capability to provide additional power for the operation of the AMDR Suite. 

� Ease of access to the site location. 

2.2.2 PMRF Sites Considered and Evaluated 
The following sites on PMRF were initially considered and evaluated for construction and 
operation of the ARDEL facility: 

1. Koke'e:  All sites in the Koke'e area were eliminated because their high terrain elevation 
would result in antenna heights exceeding the antenna height criterion by an order of 
magnitude.

2. Makaha Ridge:  All sites on Makaha Ridge were eliminated because their high terrain 
elevations would result in antenna heights exceeding the antenna height criterion by an 
order of magnitude.

3. Barking Sands Area:  
a. Red Label Site:  This site met the criteria for shipboard elevation, unobstructed line-

of-sight to targets of opportunity, satellites, sea clutter, and littoral clutter at Niihau.  
However, the Red Label location is close to a munitions storage site and munitions 
loading and unloading on the north end of the PMRF airfield, creating potential 
Hazards of Electromagnetic Radiation to Ordnance (HERO) and HERP risks that 
cannot be effectively mitigated.   

b. South Golf Site:  This site did not meet the line-of-sight to sea and littoral clutter 
requirements due to dense tree foliage.  The existing high frequency antennas are 
within the line-of-sight, and would interfere with radar operation.  Additionally, the 
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radar would radiate across the primary base road (i.e., Nohili Road), presenting 
potential HERP risk and interfering with radar operation.   

c. Hawaii Air National Guard Site:  Similar to the South Golf site, this location was 
eliminated from further study due to dense tree foliage within the line-of-sight to sea 
and littoral clutter.  The radar would radiate across Sidewinder Road and the Hawaii 
Air National Guard compound, presenting potential HERP risk. 

d. Patriot Site:  Located north of the Calibration Laboratory and approximately 2000 ft 
(610 m) north of Nohili Point, the Patriot site is an open field adjacent to the beach 
with an elevation of 103 ft (31.4 m) AMSL.  This terrain elevation would result in 
antenna heights that would exceed the antenna height criterion.  This site is also 
close to ordnance assembly and storage areas, and presents potential HERO and 
HERP risk. 

e. Calibration Laboratory Site:  This site is approximately 11 ft (3.4 m) AMSL, 
resulting in a total radar height that would not exceed the expected height of radar 
antennas onboard ships.  The Calibration Laboratory location has unobstructed line-
of-sight to targets of opportunity, satellites, sea clutter, and land clutter.  EMI risks 
were investigated during an Electromagnetic Radiation (EMR) Review conducted at 
the Calibration Laboratory.  The EMR Review determined that EMI risks could be 
effectively mitigated.  The site is within one-quarter mile of the shoreline, and would 
be evaluated in detail to determine the effects associated with the proposed action. 

f. Triangle Site:  Located east of the Calibration Laboratory, this site is approximately 
11 ft (3.4 m) AMSL, resulting in a total radar height that would not exceed the 
expected height of radar antennas onboard ships  The Triangle Site has 
unobstructed line-of-sight to targets of opportunity, satellites, sea clutter, and land 
clutter.  EMI risks were investigated during an EMR Review conducted at the 
Calibration Laboratory.  The results from this investigation can be extrapolated to the 
Triangle Site due to its close proximity to the Calibration Laboratory Site.  The 
investigation also determined that EMI risks can be effectively mitigated.  The site is 
within one-quarter mile of the shoreline, and would be evaluated in detail to 
determine the effects associated with the proposed action. 
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Figure 2-1 Locations of the Two Alternative Sites Evaluated for the Proposed ARDEL 
Facility at PMRF, Barking Sands, Hawaii 

2.2.2.1 Alternative One:  Accomplish Proposed Action at Alternative location - 
Calibration Laboratory Site (Preferred Location) 

The site of the preferred alternative (Site One or Calibration Site) is located in the northwest 
section of PMRF, in an open field south of Nohili Ditch between the existing Calibration 
Laboratory Facility, Building 515, and the shoreline (Figure 2-1).  This site is also near the Dive 
Shop and to the north of the Fuel Farm.  This site is currently used for Marine deployment 
training and periodically used by the Mobile Remote Emitter System (an electronic warfare 
emitter located on a mobile trailer).  Site trenching surveys indicate some areas with buried ash 
and debris (i.e., corroded ferrous and non-ferrous metal, glass, and partially combusted wood)14

confirming that the site is at the edge of Landfill; No. 615.  Figure 1-3 depicts the notional site 
plan for the construction of the proposed ARDEL at the preferred alternative site.  No demolition 
of current facilities or infrastructure would be required at the preferred site.  The facility would 
include a security fence with a 33 ft (10 m) standoff distance from the building, a 20 ft (6.1 m) 
wide double swing security gate, and a 12 ft (3.7 m) wide paved road extension from Hoku 
Road.

2.2.2.2 Alternative Two:  Accomplish the Proposed Action Alternative location - 
Triangle Site 

The site of the second alternative (Triangle Site or Site Two) considered is located in the 
northwest section of PMRF, in an open field southeast of Nohili Ditch as illustrated in Figure 2-1.  
It is located between the existing Calibration Laboratory Facility, Building 515, and the shoreline.  
                                                
14 Central Planet Repair, LLC Preliminary Results of Site Trenching FY09 MCON P-422 Advanced Radar Detection 

Laboratory (ARDEL), Pacific Missile Range Facility, Kauai, Hawaii CPR 19-3.2A

15 Draft Environmental Field Investigation Report: Advance Radar Detection Laboratory, Pacific Missile Range.  Bureau Veritas 
North America Inc.  31 October 2008. 
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This site is also near the Dive Shop and to the north of the Fuel Farm.  This site is currently 
used for Marine deployment training and is periodically used by the Mobile Remote Emitter 
System.

Figure 1-3 depicts the notional site plan for the construction of the proposed ARDEL at the 
preferred alternative site.  As with the preferred alternative, no demolition of current facilities or 
infrastructure would be required.  The security fence would include a 33 ft (10 m) standoff 
distance from the facility with a 20 ft (6.1 m) wide double swing security gate and a 12 ft (3.7 m) 
wide paved road extension from Hoku Road.

2.3 Radar Power Requirements  
Electricity at PMRF is provided by the KIUC.  Power to PMRF Main Base and the northern 
complex area is supplied via a 57-kilovolt (kV)/69-kV transmission line between the KIUC Mana 
Substation and the Kekaha Switchyard.  The ARDEL Facility will require additional power 
sources to meet demand during full testing.  Several fuel alternatives were considered such as 
solar, wind turbine, geothermal and fuel cell technology to provide the required additional power 
for operational testing.  Each of the aforementioned options was deemed implausible for the 
amount of power required.  Therefore, high efficiency diesel generators were selected because 
they would supply the necessary power on demand for the operation of the AMDR Suite during 
testing.  Four 2825 ekW diesel generators will be leased by the Navy to supply the required 
additional operational power.  One these generators will serve as backup.  These generators 
will be available for upgrades as fuel efficiency and emissions standards are improved.  These 
generators would be installed in phases, with operation of the first generator planned for 2013.  
Full operation status is expected by 2016. 

2.4 No Action Alternative 
Under the no action alternative, PEO IWS 2.0 would not construct or operate the proposed 
ARDEL facility AMDR Suite at PMRF.  Though the no action alternative does not meet the 
purpose of and need for the proposed action, the description and analysis of the no action 
alternative provides a baseline for comparing the impacts of the other alternatives.   
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Chapter 3 Existing Environment 

This section describes the existing environmental conditions within the project area for 
resources potentially affected by the Proposed Action (Site One and Site Two), and the No-
Action Alternative.  For many of the resources within the proposed project area, the description 
of the existing environment is the same or similar for both alternative construction site locations.  
Therefore, the existing environment resources are described separately only in instances where 
there are differences between the proposed construction sites.  Environmental impact analyses 
are included in Chapter 4. 

3.1 Resources Eliminated From Detailed Consideration 
The following resources were not furthered analyzed in this EA because potential impacts were 
considered negligible or non-existent:   

� Pelagic fish – Pelagic fish such as tuna and mahi mahi inhabit the water column of 
offshore open waters.  All impacts, including those occurring in the areas around the 
ARDEL facility (Figure 1-8), defined by the CE and UCE separation distances in 
Section 1.7, would be limited to the terrestrial environment.  In addition, although .25 
inch penetration of negligible RF into the water column is possible on very rare 
occasions, the AMDR Suite would not be trained below 0o elevation (Figure 1-7) to 
ensure such penetration would not occur.  Furthermore, due to the scanning nature 
and characteristics of the radar as described in Section 1.6, and the associated 
topography which attenuates RF before it reaches the beach as described in Section 
3.3, operation of the ARDEL facility would have no effect on marine species. 

� Essential fish habitat – Essential fish habitat are those waters and substrate required 
to fish for spawning, breeding, feeding, or growth to maturity.  The direct and indirect 
impacts of the construction and operation of the ARDEL facility would be limited to 
land and air space around the proposed site.  All impacts, including those occurring 
in the areas around the ARDEL facility (Figure 1-8), defined by the CE and UCE 
separation distances in Section 1.7, would be limited to the terrestrial environment.  
In addition, although .25 inch penetration of negligible RF into the water column is 
possible on very rare occasions, the AMDR Suite would not be trained below 0o

elevation (Figure 1-7) to ensure such penetration would not occur.  Furthermore, due 
to the scanning nature and characteristics of the radar as described in Section 1.6, 
and the associated topography which attenuates RF before it reaches the beach as 
described in Section 3.3, operation of the ARDEL facility would have no effect on 
marine species. 

� Noise – The construction and operation of the ARDEL facility would not create noise 
levels that would significantly affect the surrounding environment.  The expected 
main source of noise would be the diesel power generators that would provide power 
to the AMDR Suite exclusively during testing.  These generators would only power 
the AMDR Suite and would not supply ARDEL facility with electrical services for any 
other purpose.  The exhaust system of each generator would include exhaust 
silencer generator, exhaust piping, and insulation. 

3.2 Land Use 
Land use is the modification or manipulation of the natural environment for human use.  This 
section describes the existing installation land use for the proposed construction locations. 
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3.2.1 Pacific Missile Range Facility 
The Navy’s PMRF test range has capabilities to collect data on the performance of a variety of 
weapons systems that operate underwater, on the surface, in the atmosphere, and in space.  
PMRF Barking Sands site is one of six distinct components of PMRF.  In 1958, the Navy 
established PMRF Barking Sands to support the tracking and evaluation of the reentry impact of 
ballistic missiles launched from California and Alaska.  In 1962, the Department of Energy 
established the Kauai Test Facility, which included rocket launching facilities at the northern end 
of Barking Sands in the Nohili Dunes and at Kokele Point at the southern end of Barking Sands.  
In the early 1960s, the Navy obtained jurisdiction from the Air Force for PMRF (formerly known 
as the Navy Auxiliary Landing Field Bonham).  PMRF Barking Sands currently includes large 
underwater range and missile and rocket launching facilities that support a variety of RDT&E 
activities for DoD and other government clients in addition to fleet training activities. 

3.2.1.1  PMRF Barking Sands 

PMRF Barking Sands is located on Mana Plain along the west shore of Kauai.  The site is a 
long, narrow strip bordered by agricultural and undeveloped coastal land to the east, open 
ocean to the west, a low priority installation restoration site to the south, and Polihale State Park 
to the north (Figure 1-2).  The site consists of approximately 2,060 acres (833.7 hectares).  At 
its northern and southern boundaries, Barking Sands is just over 0.6 miles (1 km) wide, and 
narrows to 0.3 miles (0.5 km) wide in its central and narrowest areas.  The Barking Sands 
facility provides radar tracking and surveillance, global positioning system data processing, a 
communication network, and command and control for the Range Operations Center.  The 
airfield supports cargo planes, tactical aircraft, and helicopters.  The main base provides a 
target support and a live ordnance area (Red Label), ordnance and launching area, and a 
torpedo shop for torpedo operations and recovery.   

Land use on a large portion of Barking Sands is constrained by restrictions on activities that can 
be safely conducted near facilities that handle or store ordnance, ground hazard zones, airfield 
operations, and safety zones.  Ground hazard areas are temporarily established during missile 
and rocket launches, as well as during radar operations, to exclude the public and non-mission 
essential personnel from potentially unsafe areas (see Section 3.11, Health and Safety). 

PMRF manages its land use in accordance with the 2006 Comprehensive Infrastructure Plan.  
The plan promotes efficient use of resources through consolidation of similar functions and land 
use and the recognition, minimization, and resolution of conflict caused by existing development 
constraints.  The Plan also supports the protection of essential mission operations from 
encroachment and the protection of human and natural environments.16

3.3 Topography, Geology and Soils 
Kauai, a volcanic island with a mild and tropical climate, is the oldest of the eight main islands of 
the Hawaiian archipelago.  PMRF Barking Sands is a low-lying coastal terrace on the western 
side of Kauai.  With approximately 20 inches of rainfall per year, this leeward side is the driest 
side of the island.  Mana Plain bounds the western flank of the island, forming gentle westerly 
slopes near the volcanic upland and relatively flat sandy land at the coastal margin.  Mana Plain 
is approximately 15 ft (4.6 m) AMSL.  Low beach barrier dunes, mildly undulating sands, and 
the more prominent Nohili Dunes located at the northern end of PMRF provide some local 
elevation.  The entire beach berm is approximately 10 ft (3.1 m) high and is breached only 
where Nohili Ditch and Kawaiele Ditch cut through the berm.  The golden sand beaches and 

                                                
16 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008.
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dunes along the ocean margin of PMRF are formed by wave action breaking down coralline 
algae and hard corals.  Dunes consist of hills and ridges of sand drifted and piled by the wind.  
Because the hills and ridges are actively shifting or recently stabilized, no soil horizons have 
developed.

The Nohili Ditch is a small estuarine system.  When the Nohili Ditch is full, its water level is 
approximately 11 ft (3.4 m) to 12 ft (3.7 m) below the land surface.  The agricultural area of the 
Mana Plain has a system of pumps to control flooding and that drain into the Nohili Ditch.  The 
water levels and salinity in Nohili Ditch is influenced by ocean tides, wave action, and freshwater 
pumped from the Mana Plain.  Although small in extent, Nohili Ditch provides diverse habitat for 
waterfowl, shorebirds, and wildlife.  

According to the United States Department of Agriculture Soil Conservation Service, the 
dominant soil within the PMRF area is Jaucas loamy fine sand, with 0 to 8% slopes.17  This soil 
is described as occurring on old beaches and on windblown sand deposits.  It is pale brown and 
in some cases is more than 5 ft (1.5 m) deep.  In many places, the surface layer is dark brown 
as a result of accumulated organic matter and alluvium.  The silt is neutral to moderately 
alkaline through its profile, containing soils that are permeable with rapid infiltration.18

3.4 Coastal Resources  
The Hawaii Office of Planning maintains jurisdiction over Hawaii’s coastal zone.  Hawaii’s 
coastal zone includes the waters from the shoreline to the seaward limit of the State’s 
jurisdiction [i.e., 3 nm (5.6 km) offshore] and excludes those lands designated as State forest 
reserves.19  On the landward side of Hawaii’s coastal zone, two areas circling the islands are 
also established for concentrated management – the Special Management Area and the 
Shoreline Setback Area.  In some areas, the Special Management Areas extend several miles 
inland to cover areas in which coastal resources may be directly impacted by development 
activities.  Polihale State Park on the northern boundary of PMRF and a small parcel of land 
south of PMRF are designated as Special Management Areas.  The Kauai County Council 
passed a science-based shoreline setback ordinance in December 2007 which mandates a 40 ft 
(12.1 m) minimum setback plus 70 times the average annual erosion distance as recommended 
in the Hawaii Coastal Hazard Mitigation Guidebook.  Federally owned, leased, or controlled 
facilities are not subject to such requirements.  However, the Navy abides by these 
requirements to the maximum extent possible or practicable.20  Under the Coastal Zone 
Management Act (CZMA) of 1972, as amended (16 U.S.C. 1451-1456).), coastal States are 
provided the authority to evaluate projects conducted, funded, or permitted by the Federal 
government.  Any Federal project or activity affecting the coastal zone must be consistent to the 
maximum extent practicable with the provisions of Federally-approved State coastal plans.   

PMRF Barking Sands adjoins a marine coastal area north of Mana Point.  The marine coastal 
area includes a narrow fringing reef that follows the coastline up to Nohili Point and Barking 
Sands (Figure 3-1).  This reef is formed by a flat, eroded and low relief, solid carbonate rock 
covered with a thin layer of sand.  This carbonate rock platform developed around the island 
when sea level was approximately 5 ft (1.5 m) above its current level.  Broad un-colonized and 
colonized pavement stretches of carbonate rock are found along the PMRF coastline seaward 
of the fringing reef.  Coral density is low on this area and is dominated by lobe coral (Porites
                                                
17  Draft Integrated Natural Resources Management Plan, PMRF, May 2008. 
18  IBID 
19   Hawaii Revised Statutes (HRS), Chapter 205A.

20  Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008. 
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lobata) and small stands of branching corals.  Winter surf and storm swells limit the presence 
and accretion of corals in these near-shore waters by increasing mortality rates as a result of 
breaking, scouring, and abrading.  Colonized stretches include areas covered by macroalgae, 
hard coral, and other sessile invertebrates.21

Figure 3-1  Offshore Hardbottom Habitats of PMRF 

                                                
21  IBID 
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3.5 Biological Resources 
Biological resources include species and their habitats.  A habitat consists of the physical (e.g., 
soil, water, and air) and biological (e.g., plants and animals) components required to support a 
species population.  Native species, especially threatened or endangered species, are of 
particular importance, as they are frequently limited by the availability of suitable habitats.  
Because of the physical proximity, the proposed alternative sites have similar biological and 
natural resources.  Any unique species or habitats are discussed individually below.   

A considerable body of Federal and DoD environmental legislation, regulation, and guidance 
pertaining to the management and protection of biological and natural resources is applicable to 
the proposed action and its alternatives.  This includes various military regulations that provide 
guidance for military installations and their natural resource programs to ensure that the military 
continues to be a good steward of the land.  Applicable laws and military regulations and 
guidance include, but are not limited to, those listed below: 

� The ESA [16 United States Code (U.S.C.) §§ 1531-1544)] 
� The Migratory Bird Treaty Act (MBTA) (16 U.S.C. §§ 703-712) 
� The Marine Mammal Protection Act (MMPA) (1972 16 U.S.C. §§ 1361-1421h, as 

amended 1973, 1976-1978, 1980-1982, 1984, 1986, 1988, 1990, 1992-1994 and 
1996)

� Coastal Zone Management Act (CZMA) of 1972, Public Law. 92-583 (16 U.S.C. §§ 
1451-1456)

� Sikes Act Improvement Act (SAIA) of 1997, Public Law 105-85, approved November 
18, 1997 (11 Stat. 2017,2018,2020,2022)

� DoD Directive 4700.4, Natural Resource Management Program 
� Office of the Chief of Naval Operations Instruction 5090.1c, Chapter 22, Natural 

Resources Management 
There are also state laws, regulations, and guidance that pertain to management of biological 
and natural resources.  While the DoD is not legally mandated to adhere to the policies 
surrounding state listed threatened and endangered species, it is the DoD's policy to abide to 
the maximum extent practicable, with state legislative policies pertaining to the protection of 
biological species.   

The Hawaii Range Complex Final EIS/OEIS (2008) and the Draft PMRF Integrated Natural 
Resources Management Plan (INRMP) (2008) include extensive descriptions of the existing 
biological environment both on and offshore of PMRF Barking Sands.  The description of 
biological resources provided in this EA is focused on the area of potential impact from the 
proposed action, and is derived from the resource documents listed above.  

3.5.1 Threatened and Endangered Species 
Twelve Federally listed terrestrial species of flora and fauna may occur on or adjacent to PMRF 
Barking Sands.  Additionally, seven marine species that are listed as Federal and state 
threatened or endangered occur in the PMRF area.  These species are listed in Table 3-1, and 
a brief description of each species is provided in the following sections.  On October 21, 2008, 
the United States Fish and Wildlife Service (USFWS) proposed to list 48 species occurring on 
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the island of Kauai as endangered under ESA, and to designate critical habitat for 47 of these 
species.22

Table 3-1 ESA Species That May Occur on PMRF Barking Sands and Water Range 

Scientific Name Common Name Federal 
Status 

State 
Status 

Panicum niihauense Lau'ehu  E E 
Plants

Sesbania tomentosa Ohai E E 
Anas wyvilliana Koloa-maoli (Hawaiian duck) E E 
Asio flammeus 
sandwicense 

Pueo (Hawaiian short-eared owl) N/A E 

Fulica americana alai 'Alae-ke'oke'o (Hawaiian Coot) E E 
Gallinula chloropus 
sandvicensis 

'Alae-'ula (Hawaiian Gallinule, 
common moorhen) 

E E 

Himantopus mexicanus 
knudseni 

Ae'o (Hawaiian black-necked stilt) E E 

Nesochen sandvinvensis Nene or Hawaiian goose E E 
Phoebastria albatrus Short-tailed albatross E E 
Phoebastria nigripes Black-footed albatross P T 
Pterodroma phaeopygia 
sandwicense 

Ua’u (Hawaiian dark-rumped 
petrel) 

E E 

Birds 

Puffinus auricularis newelli A'o (Newell's shearwater) T T 
Lasiurus cinereus semotus Hawaiian hoary bat E E 
Monachus schauinslandii Hawaiian monk seal E E Mammals 
Megaptera novaeangliae Humpback whale E E 
Chelonia mydas Hawaiian green turtle T E 
Caretta caretta Loggerhead turtle T E 
Eretmochelys imbricata Hawksbill turtle E E 
Dermochelys coriacea Leatherback turtle E E 

Reptiles 

Lepidochelys olivacea Olive Ridley turtle T T 
Source:  Final EIS/OEIS Hawaii Range Complex, Department of Navy, May 2008 
E = Endangered 
T = Threatened 
P = Proposed listing as Threatened 
N/A = Not applicable 

ESA defines “critical habitat” as: (1) specific areas within the geographical area occupied by the 
species at the time of listing, if they contain physical or biological features essential to 
conservation, and those features may require special management considerations or protection; 
and (2) specific areas outside the geographical area occupied by the species if the agency 

                                                
22 USFWS (2008) Endangered and Threatened Wildlife and Plants: Listing 48 Species on Kauai as Endangered and Designating 

Critical Habitat. Federal Register Vo 73 No. 202: 62592-62640. 21 October 2008



ARDEL Environmental Assessment August 2009

3-7 

determines that the area itself is essential for conservation.23.  Figure 3-2 depicts the areas 
where protected animal species exist on PMRF Barking Sands. 

Figure 3-2  Protected Animal Species, Barking Sands (northern portion), Kauai24 

                                                
23  NOAA web site: July 6, 2008 http://www.nmfs.noaa.gov/pr/species/criticalhabitat.htm.

24 Draft Integrated Natural Resources Management Plan, PMRF, May 2008. 
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A critical habitat has been designated at the northwestern end of PMRF near Polihale Park for 
the endangered grass lau’ehu (Panicum niihauense).  The USFWS designated these areas as 
“unoccupied critical habitat” because there are not enough other areas outside PMRF that 
contain the critical elements to achieve USFWS recovery goals for the species.  This designated 
critical habitat is both north and south of the proposed alternative construction locations.  It 
includes the Kauai Test Facility coastal area, the beach side of the active runway, and the area 
just north of Kokole Point.25  No other critical habitat has been designated either on PMRF or in 
the waters offshore of the installation 

3.5.2 Flora 
Six vegetation types are recognized on undeveloped portions of PMRF Barking Sands, which 
cover approximately 600 acres (242.8 hectares) of 2,060 acres (833.7 hectares) of the facility: 

Ruderal weedy vegetation:  This vegetation type is found along the roadways and overgrown 
parcels where the natural vegetation has been disturbed.  The most abundant types of plants 
are non-native, low grasses forming either clumps or dense mats, depending on the species.  
Golden crown-beard (Verbesina sp.), an introduced member of the daisy family, and buffel 
grass (Cenchrus ciliaris) typically invade disturbed sites. 

Kiawe (Prosopis pallida)-koa haole (Leucaena leucocephala) scrub:  This vegetation type 
includes mostly non-native species, occupies approximately 400 acres (161.9 hectares), and is 
found throughout PMRF Barking Sands.  This scrub vegetation varies from tall, dense forests in 
the more protected areas along the inland portion of the facility to low, windswept thickets along 
the oceanfront. 

‘A’ali’i (Dodonaea viscosa)-nama (Nama sandwicensis) scrub:  This vegetation type covers 
about 100 acres (40.5 hectares) and is found on the southern half of the facility, from the 
housing area to the antenna fields.  This type is mostly made up of native species of trees, 
shrubs, and low herbaceous plants. 

Pohinahina (Vitex rotundifolia)-naupaka (Scaevola sericea) dune vegetation:  This
vegetation type occurs on the seaward-facing slopes of the large sand dunes at Nohili Point.  
This type is mostly made up of native species of low shrubs and herbaceous plants, with 
scattered patches of kiawe (Prosopis pallida) and koa haole (Leucaena leucocephala) scrub. 

Strand vegetation:  This vegetation type occurs as a narrow band along the coastline, and is 
bordered on the inland side by weedy fields (i.e., ruderal vegetation) and kiawe-kao scrub.  This 
type is poorly developed in most places, and is made up of scattered trees, low-growing 
windswept shrubs, and grasses.  Strand vegetation is made up of mostly non-native species, 
but a few patches of native strand vegetation occur. 

Drainage way wetlands vegetation:  Found along and in Nohili Ditch and Kawaiele Ditch, this 
vegetation type is a mostly non-native dense thicket of herbaceous flowers and grasses, with a 
narrow band of koa haole shrubs and scattered trees of kiawe and milo (Thespesia populnea).
Large floating mats of seashore paspalum grass (Paspalum vaginatum) line the ditches.  Where 
the ditches cross into the beach area, a few components of strand vegetation are found. 

There are no known threatened or endangered floral species presently existing in PMRF 
Barking Sands.  Two Federally endangered plants: ohai (Sesbania tomentosa) and lau`ehu 
(Panicum niihauense) have been observed north of, but not on PMRF Barking Sands.  Ohai has 

                                                
25 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008.
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been observed in the sand dunes in Polihale State Park and could potentially occur on 
PMRF...26

The pololei fern, Ophioglossum concinnum, was formerly a candidate to be listed as an 
endangered species and is present at PMRF Barking Sands.  The species is no longer a 
candidate for listing, as scientific studies indicated that it is not an endemic species, but rather 
part of the more widely distributed and common Ophioglossum polyphyllum complex.   

Nama sandwicensis was added as a species of concern in 1999.  Species of concern do not 
receive legal protection under Federal or state endangered species laws.  Typically, plants that 
are designated as species of concern are species for which more biological or taxonomic 
information is needed.  At present, Nama sandwicensis is considered to be a low priority 
species and has a wide distribution range on many Hawaiian Islands.   

As mentioned above, in 2003, a critical habitat was established for the lau`ehu on land in the 
northern section of PMRF, adjacent to Polihale State Park and in dune areas along the southern 
portion of the range, specifically the Kauai Test Facility coastal area and the area adjacent to 
Kokole Point.  The lau`ehu has not been observed at either location.27  Both alternative 
construction sites are south of the designated critical habitat areas. 

Both alternative construction sites are generally covered by ruderal vegetation, and neither site 
contains pristine or native vegetation.  Some forested and shrub vegetation types that have 
been reduced to low stumps are found at the margins of the two sites.  Clumps of golden crown-
beard are locally abundant.  A few native plants associated with strand vegetation can also be 
found within the proposed alternative construction areas. 

3.5.3 Fauna 
This section describes the fauna of concern in the area affected by the construction or operation 
of the facility.  Included in this discussion are the communities of birds, mammals, and reptiles, 
including endangered and threatened species.  The insect community will not be addressed in 
this EA as no endangered or threatened species are reported for the proposed site, nor is the 
site known to provide critical or unique habitat for insect population. 

3.5.3.1 Birds  

Multiple native, non-native, and migratory birds have been observed on PMRF Barking 
Sands.28,29.  Some of these birds are also Federally listed threatened or endangered species.  
Native birds recorded include endemic and indigenous waterbirds as well as seabirds.  
Introduced birds (e.g., zebra dove. cattle egret, and common myna) are considered the most 
abundant at PMRF Barking Sands.  This is typical of lowlands in the Hawaiian Islands, where 
most of the natural habitats have been altered by development and agriculture.  Migratory bird 
species that may be found within the PMRF Barking Sands include, but are not limited to, the 
Laysan albatross (Phoebastria immutabilis), black-crowned night heron (Nycticorax nycticorax),
northern shoveler (Anas clypeata), Pacific golden plover (Pluvialis fulva), wandering tattler 
(Heteroscelus incanus), ruddy turnstone (Arenaria interpres), brown booby (Sula leucogaster),
wedge-tailed shearwater (Puffinus pacificus), sanderling (Calidris alba), cardinal (Cardinalis 
cardinalis), northern mockingbird (Mimus polyglottos), and the house finch (Carpodacus
                                                

26 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008.
27 IBID

28  IBID 

29 See Draft PMRF INRMP 2008 sections 3.3.1.1 and 3.3.4.1 for a preliminary list of birds reported for PMRF.
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mexicanus).  A nesting colony of wedge-tailed shearwaters (Puffinus pacificus) is present near 
the beach cottages near the center of the PMRF facility and in the Nohili Dune area at the 
northern end of the facility.30

The MBTA is the Nation’s primary legislation established for the conservation of migratory birds.  
The MBTA prohibits the taking, killing, or possessing of migratory birds unless permitted by 
regulation.  The 2003 Defense Authorization Act provides that the Secretary of the Interior shall 
exercise authority under the MBTA to prescribe regulations to exempt the Armed Forces from 
the incidental taking of migratory birds during military readiness activities authorized by the 
Secretary of Defense.  The Armed Forces must confer and cooperate with USFWS on the 
development and implementation of conservation measures to minimize or mitigate adverse 
effects of a military readiness activity if USFWS determines that such activity may have a 
significant adverse effect on a population of migratory bird species. 

Listed Threatened and Endangered Birds 
Nohili Ditch and Kawaiele Ditch provide habitat for four Federally listed water birds the Hawaiian 
coot (Fulica americana alai); Hawaiian gallinule (common moorhen, Gallinula chloropus 
sandvicensis); Hawaiian black-necked stilt (Himantopus mexicanus knudseni); and Hawaiian 
duck (Anas wyvilliana).  These and additional protected bird species that may occur on Kauai 
are discussed below. 

'Alae-ke'oke'o or Hawaiian coot (Fulica americana alai)
The Federally and state listed endangered 'Alae-ke'oke'o or Hawaiian coot is a non-migratory 
subspecies of the common American coot, and is endemic to the Hawaiian Islands.  The 
estimated population of the Hawaiian coot is between 2,000 and 4,000, with the highest 
concentrations, approximately 80% of the population, occurring on Maui, Oahu, and Kauai.  
Population declines are primarily caused by loss of wetland habitat.  Within PMRF, presence of 
the Hawaiian coot is limited to wetland habitat along the two drainage ditches and settling 
ponds.

‘Alae-‘ula or Hawaiian gallinule (Gallinula chloropus sandvicensis) 
The Federally and state listed endangered ‘alae-‘ula or Hawaiian gallinule is a non-migratory 
endemic species of the Hawaiian Islands.  The small population of Hawaiian gallinule is 
estimated to be in the hundreds, with the majority located on the islands of Kauai, Oahu, and 
Molokai.  The primary causes of species decline are the loss and degradation of wetland 
habitat, introduced predators (e.g., mongoose, rats and feral cats), and lack of wetlands that 
provide suitable nesting habitat.  Within PMRF, presence of the Hawaiian gallinule is limited to 
Nohili Ditch and Kawaiele Ditch and settling ponds.   

Ae'o or Hawaiian black-necked stilt (Himantopus mexicanus knudseni)
The Federally and state listed endangered ae'o or Hawaiian black-necked stilt has a small 
population of approximately 1300, and is endemic to all the main islands except Lanai.  On 
Kauai, the stilt population has fluctuated between 125 to 350 over recent years.31  Population 
declines are primarily due to loss of wetland habitat and introduced predators (e.g., mongoose, 
feral dogs, and cats).  Within PMRF Barking Sands, presence of the Hawaiian black-necked stilt 

                                                
30 Correspondence between John Burger, PMRF Environmental Office and Merton Ishida, NAVFACPAC, via email dated October 
23, 2007. 

31 Draft Integrated Natural Resources Management Plan, PMRF, May 2008 



ARDEL Environmental Assessment August 2009

3-11 

is limited to shallow wetland habitat along Nohili Ditch and Kawaiele Ditch and the settling 
ponds.  The Mana base pond provides protected habitat. 

Koloa-maoli or Hawaiian duck (Anas wyvilliana)

One of the last remaining natural populations of the Federally and state listed endangered 
Koloa-maoli or Hawaiian duck occurs on Kauai, although the species has been successfully 
reintroduced on Oahu and the Big Island of Hawaii.  Current estimated populations are 2,000 
Koloa-maoli on Kauai-Niihau, 300 on Oahu, 25 on Maui, and 200 on the Big Island of Hawaii.32

The Hawaiian duck uses a variety of wetland habitats for nesting, feeding, and loitering from sea 
level to 3,500 ft (1,066.8 m) elevation, including marshes, taro patches, wet pastures, and 
drainage ditches (Nohili Ditch and Kawaiele Ditch).  The primary causes of species decline are 
heavy hunting in the 1800s and early 1900s, loss and degradation of wetland habitat, introduced 
predators, and lack of suitable nesting habitat.  Within PMRF Barking Sands, presence of the 
Hawaiian duck is limited to deeper wetland habitat along the two drainage ditches and the 
settling ponds. 

Nene or Hawaiian goose (Nesochen sandvinvensis) 
The Federally and state listed endangered Nene or Hawaiian goose is endemic to Hawaii and 
Maui, and has been introduced at Makaha Ridge of the PMRF Barking Sands complex.  Nene 
are known to occur at PMRF Barking Sands.33 It is suspected, that Nene are attracted to the 
Main PMRF Barking Sands during extended dry periods.  They may fly from higher elevations 
(e.g., Makaha and Kokee areas) to feed on the well-watered and mowed grassy areas of the 
base.

Pueo or Hawaiian short-eared owl (Asio flammeus sandwicenensis)
The state listed endangered Pueo or Hawaiian short-eared owl is the only endemic, non-
migratory bird species that occurs in the region, and has been observed on power lines along 
the road that parallels the inland side of PMRF. 
A’o or Newell's shearwater (Puffinus auricularis newelli)
Kauai provides the last Hawaiian habitat for the Federally and state listed threatened A'o or 
Newell's shearwater.  These birds nest in burrows in the mountains on the wetter side of the 
island at elevations typically between 500 ft (152.4 m) and 2,300 ft (701 m).  Adults and 
fledglings fly at night between the nesting areas and the ocean to feed.  These flight corridors 
are considered crucial habitat for the Newell's shearwater.  The bright outdoor lighting 
associated with development causes fledglings to become disoriented at night and collide with 
power lines, buildings, and other obstacles.  Injured birds fall to the ground, with approximately 
10% of these fallen birds dying.  The greatest limiting factor of Newell's shearwater populations 
on Kauai is predation by feral dogs and cats (which are controlled at PMRF Barking Sands) in 
the nesting areas, and urbanization, especially near their feeding grounds on the coast.  

'Ua'u or Hawaiian dark-rumped petrel (Pterodroma phaeopygia sandwichensis)
The Federally and state listed endangered 'ua'u or Hawaiian dark-rumped petrel nests only in 
the Hawaiian Islands and Galapagos Islands in burrows in barren high areas on mountain 
slopes at almost 10,000 ft (3,048 m) elevation.  The species is known to nest on Maui, Lanai, 
Hawaii, and possibly Molokai and Kauai.  Nearly the entire known population of Hawaiian dark-
                                                
32 USFWS, Pacific Island Fish and Wildlife Office, Endangered Species in the Hawaiian Islands, Hawaiian Duck, web site: 

http://www.fws.gov/pacificislands/fauna/HIduck.html 

33 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008.
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rumped petrels nests in colonies on Maui.  Due to the lack of barren mountain slopes at 
10,000 ft (3,048 m) AMSL on Kauai, few if any, dark-rumped petrels are expected to breed and 
nest on Kauai, though several fledglings have been collected in recent years near the mouth of 
Waimea Canyon on Kauai.34

During the breeding season (February through November), adults fly between the nest site and 
ocean at night, with the fledglings joining them in October and November, approximately 
concurrent with the flights of the Newell's shearwater fledglings.  Similar to the plight of the 
shearwater fledglings, bright outdoor lighting associated with development causes the Hawaiian 
dark-rumped petrel fledglings to become disoriented at night and collide with power lines, 
buildings, and other obstacles. 

Short-tailed albatross (Phoebastria albatrus) 
The short-tailed albatross is the largest and only white-bodied albatross in the North Pacific.  It 
is a surface feeder, with a diet consisting of flying fish eggs, shrimp, squid, and crustaceans.  
The short-tailed albatross feeds primarily during daybreak and twilight hours, and have been 
known to forage as far as 2,000 miles (3,200 km) from their breeding grounds.  The short-tailed 
albatross’ range overlaps with black-footed and Laysan albatrosses, covering most of the 
northwestern and northeastern Pacific Ocean.35  In March of 2000, a juvenile short-tailed 
albatross was observed at PMRF, resting in the grass on the mountain-side of the PMRF 
Barking Sands runway.

Black-footed albatross (Phoebastria nigripes) 
This distinctive looking bird has a dusky brown body and mantle with white border around base 
of bill and under tail, and black feet.  Its diet consists primarily of flying fish eggs, squid, and 
crustaceans.  Black-footed albatross usually stay at least 12-19 miles (20-30 km) offshore 
during the non-breeding months (i.e., July - November).  During these months, the birds are 
distributed throughout the northwestern and northeastern Pacific.36  The black-footed albatross 
has been occasionally observed at PMRF.  There were no black-footed albatross reported 
during 2007, and no nesting attempts are known.  On 9 October 2007, the USFWS filed a 90-
day finding on a petition to list the black-footed albatross as threatened or endangered (Federal 
Register Volume 72, Number 194).37

3.5.3.2 Mammals 

Feral cats (Felis catus) and roof rats (Rattus rattus) are the most common species of terrestrial 
mammals recorded on PMRF Barking Sands.38  Dogs (Canis familiaris) also run loose at the 
north end of the property in the area of the large dunes.  No feral pigs (Sus scrofa) or black-
tailed deer (Odocoileus hemionus) were found during the most recent survey.  However, pigs 
probably occur in this area, with deer being a less frequent visitor to the lowlands of PMRF.  

                                                
34 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008. 
35 USFWS web site, July 7, 2008: http://www.fws.gov/midway/wildlife/stal.html.
36 USFWS web site, July 7, 2008: http://www.fws.gov/midway/wildlife/bfal.html.
37 Draft Integrated Natural Resources Management Plan, PMRF, May 2008. 
38 See Draft INRMP sections 3.3.1.1 and 3.3.4.2 contains a preliminary list of all mammal species that were observed on PMRF 

Barking Sands).   
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3.5.3.2.1 Listed Threatened and Endangered Terrestrial Mammals 
Ope ape or Hawaiian Hoary Bat (Lasiurus cinereus semotus)
Hawaii’s Federally endangered Hawaiian hoary bat is the only native terrestrial mammal.  This 
species has been recorded on Kauai, Oahu, Maui, and Hawaii.  During the day, the species 
roosts in trees and rock structures, up to 4,000 ft (1,219 m) elevation, and forages on insects 
concentrated by offshore winds.  The Hawaiian hoary bat has been documented in Polihale 
State Park to the north of PMRF, where it was observed feeding offshore.  Even though the use 
of PMRF Barking Sands Main Base by the Hawaiian hoary bat is unknown, the species may use 
the area for foraging and roosting39.

3.5.3.2.2 Listed Threatened and Endangered Marine Mammals 
Hawaiian Monk Seal (Monachus schauinslandii) 
The primary breeding areas of the Federally and state listed endangered Hawaiian monk seal 
are in the Northwest Hawaiian Islands, most of which are in the Hawaiian National Wildlife 
Refuge.  The seals prefer undisturbed sandy beaches to haul out for resting, birthing, and 
nursing their young.  Hawaiian monk seals haul out on the beaches on the western shore of 
Kauai, including the recreational beaches adjacent to the PMRF Barking Sands property line.  
The first Hawaiian monk seal birth recorded on a Kauai beach since 1993 occurred on PMRF in 
1999.  Two and three pups were born on Kauai beaches in 2003 and 2004, respectively.  Three 
pups were born on Kauai in 2005, and four pups were born in 2006.  Pups are born between 
February and August.  Sightings of Hawaiian monk seal haul outs are documented by the 
PMRF Environmental Office.40

Monk seal pups are nursed for approximately two months, and often remain in the general 
areas in which they were born throughout most of this stage and after weaning.  Hawaiian monk 
seals may be more sensitive to human intrusion than other seal species and the degree of 
human disturbance in habitat may be the most important factor in selecting hauling-out habitat.  
Monk seals forage in shallow inner reef waters around coral, over offshore banks, and down 
bank slopes.   

Humpback Whale (Megaptera novaeangliae) 
The Hawaiian stock of the Federally and state listed endangered humpback whale is part of the 
North Pacific population of humpback whales.  This population migrates to summer feeding 
grounds off the coast of Alaska and returns to Hawaiian waters from December to May to breed 
and give birth, with peak abundance from February through early April.  Humpback whales have 
been reported off most of the main islands, but they concentrate in the four-island area of Maui, 
Molokai, Lanai, and Kahoolawe.  Kauai Department of Land and Natural Resources Division of 
Aquatic Resources staff has also spotted whales in the channel between Kauai and Niihau.41

Movement occurs mostly beyond the 100 fathom (600 ft depth) contour (approximately 1 mile 
from shore).  PMRF Barking Sands is south of the Humpback Whale National Marine Sanctuary 
located along the northern Na Pali coast of Kauai. 

                                                
39  June 13, 2008 letter from USFWS to Capt Jorge P. Rios RE:  Informal Consultation Regarding the U.S. Department of the 

Navy Proposed Action in the Hawaii Range Complex, Hawaii 
40 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008. 
41 Draft Integrated Natural Resources Management Plan, PMRF, May 2008.
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3.5.3.2.3 Other Protected Marine Mammals 
Other species that are commonly found offshore from PMRF include spinner dolphins (Stenella
longirostris), spotted dolphins (Stenella artenuata), bottlenose dolphins (Tursiops truncatus gilli),
false killer whales (Pseudorca crassidens), pilot whales (Globicephala macrorhynchus), melon 
headed whales (Peponocephala electra), and pygmy killer whales (Feresa attenuata).  These 
species are protected under the MMPA, but are not Federally listed under the ESA.  Spinner 
dolphins occur closer to the shore, spending considerable time in waters less than 40 ft (12.2 m) 
deep.  Two small pods frequent the near-shore coastal waters of PMRF Barking Sands, 
generally between Nawiliwili and Waimea south of the Nohili Sector.  Other non-listed marine 
mammals may be present but are not often or easily observed.   

3.5.3.3 Reptiles 

There are non-native land reptiles in the Hawaiian Islands.  During a recent survey, the only 
land reptiles observed on PMRF Barking Sands were the house gecko (Hemidactylus frenatus),
mourning gecko (Lepidodactylus lugubris), and snake-eyed skink (Cryptoblepharus 
poecilopleurus)42.  As result of human interaction, these two gecko species have been able to 
expand their distribution and are widely found in many of the world tropical and subtropical 
regions.  The snake-eye skink is widely distributed among the Pacific islands, and is found 
mostly on rocky costal habitats such as rock walls, areas with lava rock overlooking adjacent 
beaches.43

Five species of sea turtles are found on or near Kauai.  All of them are Federally listed as 
threatened or endangered species.  The Federally threatened and state endangered Hawaiian 
green turtle (Chelonia mydas) is the most common.  The loggerhead turtle (Caretta caretta),
hawksbill turtle (Eretmochelys imbricata), leatherback turtle (Dermochelys coriacea), and the 
olive Ridley turtle (Lepidochelys olivacea) have not been recorded hauling up or nesting on 
beaches on PMRF and would be in extremely low densities in the open ocean.   

3.5.3.3.1 Sea Turtles 
Adult green turtles occur in shallow water habitat around the Hawaiian Islands that support 
algae and sea grasses, their primary food.  The Hawaiian population of green turtles is among 
the few known to haul out to bask on sandy beaches.  A known basking habitat at PMRF occurs 
along the shoreline, including the mouth of Nohili Ditch.  It is estimated that at least 90% of the 
Hawaiian green turtle population breeds and nests at French Frigate Shoals.  The French 
Frigate Shoals is an atoll located in the Northwest Hawaiian Island, approximately 425 miles 
(685 km) northwest of PMRF.  Nesting occurs on sandy beaches above the high tide mark; the 
hatchling turtles cross the beach to the ocean.  Young green turtles live in near-shore waters 
until they are about 12 inches (30.5 cm) long.   

Hawaiian green turtles commonly forage at night on selected species of marine algae offshore 
of PMRF Barking Sands.  The ideal green turtle habitat consists of suitable resting areas 
(underwater caves, depressions, ledges, and undercuts) located less than a mile (1.6 km) from 
abundant algal pastures situated in shallow water.  The near-shore area at the mouth of Nohili 
Ditch, with underwater caves, depressions and undercuts and algal pastures in the Nohili 
Sector, provides such ideal habitat.  This foraging habitat is adjacent to suitable basking and 
nesting habitat at the mouth of the ditch.  Concentrations of green turtles have been observed 
foraging in the intertidal area at the mouth of Nohili Ditch.  In 1989, one green turtle was 
                                                
42 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008.

43 Christopher Lever (2003) Naturalized Reptiles and Amphibians of the World Oxford University Press 
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documented nesting approximately 1.3 miles (2.1 km) north of Kokole Point.  In 1999, two 
documented green turtle nests were recorded on the beach near the mouth of Nohili Ditch.  No 
nests have been observed in the past three years.  

3.5.4 Marine Geomorphology and Associated Biodiversity 
PMRF Barking Sands has four distinct marine sectors characterized by differing physiographic 
and biotic structures (Figure 3-1).  The first three of these sectors are (1) the Nohili Sector, 
which extends from the northern end of the property to approximately the location of Nohili 
Ditch; (2) the Mana Point Sector, which extends southward to the southern part of Mana Point; 
and (3) the Majors Bay Sector, which extends to the southern boundary of PMRF at Kokole 
Point, extending from the shoreline to a depth of approximately 49 ft (14.9 m).  The fourth sector 
is considered the Offshore Sector, and extends along most of the entire length of PMRF within 
the depth range of 50 ft (15.24 m) to 65 ft (19.8 m). 

The Nohili Sector has the highest biodiversity of the three near-shore sectors (Nohili, Mana 
Point, and Majors Bay Sectors).  In the Nohili Sector, the shoreline consists predominantly of a 
limestone bench, which is emergent at low tide and stands fronting the sand berms.  Moving 
seaward from the reef bench, a second zone at 7 ft (2 m) to 16 ft (5 m) depth primarily absorbs 
the impact of breaking waves and is therefore comprised mostly of relatively smooth limestone 
with little relief or marine life.  At approximately the 16 ft (5 m) depth line, the flat bottom grades 
into a zone with numerous deep, rubble-filled channels separating massive limestone fossil-reef 
fingers.  This underwater eroded karst topography results in numerous outcrops, ledges, and 
caves, sometimes up to 10 ft (3 m) tall.  This zone has substantially larger communities of reef 
corals and bottom-dwelling and pelagic species than other sectors.44  The other two near-shore 
sectors to the south of the Nohili Sector (Mana Point Sector and Majors Bay Sector) have little 
to no coral reef and a sandier bottom than the Nohili Sector.  These sectors therefore have 
substantially less biodiversity.  The Offshore Sector is essentially continuous along the northern 
region of PMRF seaward of the Nohili and Mana Point Sectors.  The area is mostly a flat, pitted 
limestone surface with little coral and very low biodiversity.   

3.6 Air Quality 
The Clean Air Act (CAA) provides the principal framework for national, state, and local efforts to 
protect and enhance air quality.  Under the Clean Air Act Amendments of 1990, the 
Environmental Protection Agency (EPA) established National Ambient Air Quality Standards 
(NAAQS) for criteria pollutants.45  States monitor ambient air quality, and the measured 
concentrations are averaged over an appropriate timeframe in accordance with EPA’s 
regulations to verify compliance with the NAAQS.   

A geographic area where the air quality meets the NAAQS for any criteria pollutant is said to be 
in “attainment” for that pollutant.  If the area’s air quality has not yet met the standard for a 
particular criteria pollutant, it is said to be in “non-attainment” for that pollutant.  The entire State 
of Hawaii, including PMRF Barking Sands is in attainment for the NAAQS criteria pollutants.  
Consequently, CAA applicability analysis and conformity determination do not apply to Navy 
actions in Hawaii. 

                                                
44 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008.

45 42 USC 7501 et. seq. EPA.
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3.7 Cultural Resources 
Cultural resources include prehistoric and historic archaeological sites, buildings, structures, 
districts, artifacts, objects, or any other physical evidence of human activity considered 
important to a culture, subculture, or community for scientific, traditional, or religious purposes.  
Numerous laws and regulations, including the National Historic Preservation Act of 1966, as 
amended, require Federal agencies to consider the effects of a proposed undertaking on 
cultural resources.   

3.7.1 PMRF Cultural Resources 
An archaeological inventory survey was prepared in April 2002 for the two alternative sites as 
part of a previously-proposed action that was not initiated.46  The survey provides existing 
environment information for both alternative construction sites, and is summarized below.  The 
purpose of the survey was to determine the presence or absence of cultural materials or 
features within the proposed construction locations, as well as any adjacent areas that may be 
subjected to ground disturbing activities.  Survey methods included systematic surface survey 
and representative subsurface testing of the proposed construction area using stratified 
trenching methods.  Because much of the landscape in the proposed area had been previously 
altered during construction and use of PMRF Barking Sands, survey actions focused on 
detecting significant subsurface deposits.  

The presence of sites along the coast and inland from PMRF indicating habitation, religious, and 
agricultural activities dating from A.D. 1120-1310 through the present has been documented.  
Based on previous archaeological work within PMRF, the possible presence of traditional 
cultural materials or burials was anticipated on the region between the shoreline-back beach 
and coastal dunes.  However, it appears that native use from the shoreline to the marshland 
was minimal through time.  Pre-historical use of the zone east of the coastal berms appears to 
be extremely limited, with the greatest use apparently along the shoreline dunes.  Both 
proposed alternative sites did not appear to be on an area of intensive native occupation or 
agricultural use.  The most intensive changes in the area occurred from military use and roads.  
Surface elevations within the project area range from 5-15 ft (1.5-4.6 m) AMSL, with shoreline 
dunes to the immediate west of both alternative construction locations appearing to have been 
graded or partially removed.  The grading of these dunes was presumably associated with the 
use of the area as a small debris field from the 1950s through more recent times.  Two 
archeological studies have been completed in area of the propose ARDEL facility47 48.  On the 
first study completed in 2002, fourteen stratigraphic trenches were dug across the shoreline-
back beach zone of the proposed alternative construction locations.  No recent findings of 
cultural remains were found to be present in these areas.  The second study used twelve 
trenches and focused on the southwest, more inland portion of the proposed ARDEL facility 
location.  This study indicates that most or the survey area has a recent character and that 
topography is due to grading when PMRF was constructed.  However, on the southwestern 
portion of the study site, across the gravel road that provide access to the proposed site some 
Hawaiian pit features, including post holes, fire pits, and trash pits were uncovered.  Two 
hypotheses exist to explain these findings:  1) the proposed alternative construction locations 

                                                
46 An Archeological Inventory Survey of a Proposed HPD-X Antenna Foundation Site, Pacific Missile Range Facility, Barking 

Sands, Island of Kauai, Hawaii, April 2002. 

47 An Archeological Inventory Survey of a Proposed HPD-X Antenna Foundation Site, Pacific Missile Range Facility, Barking 
Sands, Island of Kauai, Hawaii, April 2002.

48 Field Summary of the Subsurface Testing in Support of the Advance Radar Detection Laboratory (ARDEL) Project, Pacific 
Missile Range Facility, Barking Sands, Kaua’i Hawai’i TMK: (4) 1-2-002:013, March 6, 2009.



ARDEL Environmental Assessment August 2009

3-17 

occur outside the historic or prehistoric primary activity areas; and 2) the proposed alternative 
construction locations have been previously heavily modified so that no subsurface deposits 
exist.

3.8 Socioeconomic Issues Including Environmental Justice 
Socioeconomics include the basic attributes and resources associated with the human 
environment, such as demographic, economic, and social assets of a community.  
Environmental justice considers minority and low-income populations in the community to 
determine whether any of the proposed alternatives may have a disproportionately high adverse 
human health or environmental effect on those populations.  Environmental justice analysis is 
conducted in compliance with EO 12898, Federal Actions to Address Environmental Justice in 
Minority Populations and Low-Income Populations.  EO 13045, Protection of Children from 
Environmental Health Risks and Safety Risks provides for the protection of children from 
environmental health and safety risks, and is considered as part of the potential socioeconomic 
impacts analysis. 

3.8.1 PMRF Socioeconomic and Environmental Justice Environments 
The Hawaii Range Complex Final EIS/OEIS (2008) contains a current socioeconomic status of 
the island of Kauai, which is incorporated by reference and summarized below.  The population 
of the island of Kauai was estimated to be 58,463 and 62,640 people in 2000 and 2005, 
respectively.49  The population is projected to grow to approximately 70,200 people by 2015.  
Table 3-2 summarizes the results of the last official United States Census for Kauai and the 
State of Hawaii, which was conducted in 2000.50

In FY 2000, the average annual income for Kauai residents was estimated to be $26,550.  The 
United States military is a substantial contributor to the economy of Kauai.  Almost half of the 
total economic industry output in Hawaii is supported by DoD military and civilian personnel.  
PMRF employs nearly 1,000 military, civilian, and contract personnel, and contributes 
approximately $130 million to the local Kauai economy.  Tourism is also an important contributor 
to the economy of Hawaii, and accounts for 22.3% of all jobs in Hawaii.  Approximately 15% of 
tourists in Hawaii visited Kauai in 2005. 

Table 3-2 2000 United States Census Data for Kauai County1 

Kauai County State of Hawaii 

Race People Percent of 
Population1 

Percent of 
Population 

Asian 21,047 36 42 
White 17,246 30 23 
African American 176 <1 2 
Native Hawaiian & Other Pacific Islander 5,320 9 9 
Hispanic/Latino 4,794 8 7 
American Indian or Alaska Native 234 <1 <1 
Other or Two or more races 14,440 1 1 

                                                
49 U.S. Census Bureau 2000. 
50 U.S. Counties, 2000, U.S. Census Bureau, 2000: http://factfinder.census.gov/servlet/GCTTable?_bm=y&-

geo_id=04000US15&-ds_name=DEC_2000_SF1_U&-_lang=en&-redoLog=false&-format=ST-2&-
mt_name=DEC_2000_SF1_U_GCTP6_ST2&-CONTEXT=gct.
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Kauai County State of Hawaii 

Race People Percent of 
Population1 

Percent of 
Population 

Age Groups
17 and younger 15,434 26 24 
18-24 4.150 7 10 
25-44 15,901 27 30 
45-64 14,908 26 23 
65 and over 8,067 14 13 

1 Percentage based on 2000 United States Census data, and may not equal 100% of the population.  
Therefore, total populations in the table may not equal the total reported population of 58,463 people. 

3.9 Recreation and Commercial Boating and Fishing 
Boating along the coast of western and northern Kauai is popular for tourists, fishing, and 
general recreation.  Internet research suggests there are nine major recreational tour boat 
companies that offer boat trips along the Na Pali coast, which are likely to pass by PMRF 
Barking Sands.51 Table 3-3 summarizes the results of internet research of the tourist boating 
traffic information along the coast of PMRF.   

These companies offer daily tours on boats ranging in size from 24 ft (7 m) to 60 ft (18 m) and 
include zodiacs, powered catamarans, and sailing catamarans.  Twenty boats in this 
representative fleet make approximately 6,488 round trips per year to and from the Na Pali 
coast.  Though some of the trips are limited by seasonal interest, the average daily amount of 
tourist boat traffic from this fleet is estimated at 17 round trips that pass PMRF.  These data are 
conservative estimates, and they do not account for canceled trips (e.g., bad weather) or the 
days that boats spend in repairs and routine maintenance.  The most common port of origin is 
Port Allen, though some companies originate out of Kikiaola Harbor or Waimea.  All tourist boat 
traffic is limited to traveling to a maximum distance of 1 nm (1.9 km) from the shore.   

In addition, privately owned pleasure boats travel the waters off PMRF, though estimating the 
frequency of these recreational fishing and leisure trips is difficult.  In an informal survey, the 
PMRF Range Facility Control Office estimates that pleasure crafts (including tourist boats) pass 
by PMRF an average of 80 times per day.52 Commercial or chartered recreational fishing boats 
travel off the coast of PMRF Barking Sands.  In 2007, 245 fishers on Kauai were issued 
Commercial Marine Licenses.53 Twenty (20) private boats are available for charter on the island 
of Kauai according to Hawaii Fishing News.54

                                                

51  Sources:  http://www.tombarefoot.com/kauai/napali_coast_kauai.html and http://www.explorekauai.com/boattours.html
52 Correspondence between Evelyn Tran, PMRF and Jennifer Scarborough, BAH, via email, dated July 9, 2008.
53 Email correspondence between Reginald M. Kokubun, Division of Aquatic Resources Department of Land and Natural 

Resources State of Hawaii, and Kristin M. Romesburg, Booz Allen Hamilton, July 9, 2008. 
54 http://www.hawaiifishingnews.com/charter.cfm?OrderBy=BoatName, July 8, 2008.
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Table 3-3 Available Boat Tours off the Na Pali Coast 

1 Refers to one round trip (to and from the Na Pali coast). 
2  Assuming 4 weeks/month.  
3 Seasonal/summer assumed to be 4 months. 
4  Unknown; assuming 5 trips/week. 

3.10 Recreation and Access 
Vehicle traffic flow to both proposed alternative construction sites is mainly in the east and west 
direction along Hoku Road with an existing road that veers to the south on the western portion 
of Hoku Road.  An additional road extends off the access road in a north-south direction fronting 
the proposed alternative project sites.  

PMRF provides public access to the beaches and shore within a designated area of the 
installation through a pass program.  Recreation on PMRF Barking Sands beaches occurs 
south of both proposed alternative construction sites.  Daily access to the beach is provided to 
an area from the southern edge of Shenanigans restaurant to an area just south of Kinikini 
Ditch.  On days that the airfield is not in use (i.e., generally on the weekends), a special use 
area is extended beyond Kinikini Ditch, approximately 5000 ft (1,524 m) northward to the first 
windsock at the south end of the runway.  Access is allowed from 6:00 a.m. to 30 minutes past 
sunset, except during heightened force protection conditions or range operational periods.  

Company 
Number 
of Boats Type of Boat 

Number of 
Trips1 (per 

week) Port of Origin 
Yearly 
Trips2 

Blue Dolphin Charters 2 60 ft catamaran 9 Port Allen 468 

Blue Dolphin Charters 1 27 ft raft 7 Port Allen 364 

Captain Andy's Rafts 2 55 ft catamaran 14 Port Allen 728 

Captain Andy's Rafts 1 24 ft discovery raft 7 Port Allen 364 

Captain Andy's Rafts 1 24 ft discovery raft 14 (May-Sept) Port Allen 280 

Catamaran Kahanu 1 36 ft catamaran 6 Port Allen 312 

Catamaran Kahanu 1 36 ft catamaran 5 (June-Sept) Port Allen 80 

Catamaran Kahanu 1 36 ft catamaran 5 Port Allen 260 

Holo Holo Charters 1 48 ft sailing catamaran summer3 Port Allen 112 

Holo Holo Charters   48 ft sailing catamaran 7 Port Allen 364 

Holo Holo Charters 1 61 ft catamaran 7 Port Allen 364 

Kaui Sea Tours 1 60 ft catamaran 2 (June-Sept) Port Allen 32 

Kaui Sea Tours 1 60 ft catamaran 54 Port Allen 260 

Liko Kaui Cruises 1 49 ft catamaran 7 Waimea 364 

Liko Kaui Cruises   49 ft catamaran 7 (seasonal3) Waimea 112 

Makana Tours 1 32 ft catamaran 14 Port Allen 728 

Na Pali Explorer 2 26 ft and 48 ft raft 7 Kikiaola Harbor 364 

Na Pali Explorer 1 NA 2 Kikiaola Harbor 104 

Na Pali Riders 1 Raft 7 Waimea 364 

Total yearly trips 6024 

Average daily trips 17
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As part of the Morale Welfare and Recreation program at PMRF, 19 beach cottages are 
available for rent.  Of the 19 beach cottages, 18 are standard and deluxe units, and one is 
reserved for VIPs.  Maximum capacity for deluxe cottages is six persons, with eight cited as the 
maximum capacity for the VIP cottage.  The rentals are available to active duty and retired 
military personnel and their families, DoD civilian personnel, and some PMRF contractors.  
Additionally, PMRF provides multiple other recreational opportunities and services to military 
and civilian personnel.  These services include an auto hobby shop, a 200-seat outdoor movie 
theater, a recreation center, and a racquetball/handball court.  Outdoor facilities include one 
tennis courts, a lighted golf driving range, a lighted softball field, a lighted multi-purpose playing 
court, and a year-round swimming pool.55

In the event of mission-related missile launches, the recreation areas may be temporarily closed 
to the public up to 30 times per year.  A public information telephone line identifies special 
closures for military purposes.   

Alternative Site One and Site Two are located approximately 525 ft (160 m), and 900 ft (275 m) 
from the shoreline, and 400 ft (122 m) and 775 ft (236 m) from the landward side of the berm 
bordering the beach, respectively.  Both sites are accessed from several vehicle trails diverging 
from Hoku Road; however, public access to the shoreline directly in front of the two alternative 
sites has been strictly controlled due to DoD Anti-Terrorism/Force Protection requirements.  
One notable example is the continued use of the area directly in front of the ARDEL site as one 
of the NOAA “Ocean Count” locations for the annual survey of humpback whales in Hawaiian 
waters that takes place between 0800 and 1200 hours on the last Saturday in the months of 
January, February, and March.  This survey is done concurrently at dozens of locations 
throughout the main Hawaiian Islands.  This work is not a PMRF collateral duty and is 
performed by volunteers from NOAA Hawaiian Islands Humpback Whale National Marine 
Sanctuary in the continued spirit of cooperative conservation.  An occasionally used vehicle trail 
is landward of the berms.  Just north of PMRF, Polihale State Park has been designated as a 
Special Management Area and Prime Land in support of the State’s CZMA program.  The park 
is accessed by a dirt road off Highway 50, north of the PMRF North Gate.  The beach is pristine, 
but is known for its strong surf and is not considered safe for swimming.  Only at Queen’s Pond 
is swimming considered safe.  No lifeguards are present, though bathroom and water facilities 
are provided.  The beach is considered very scenic, and provides a view of the beginning of the 
Na Pali coast. 56  Due to distance and the curved coastline, there is no view of the proposed 
alternative construction locations from Polihale State Park. 

3.11 Health and Safety 
The Final EIS/OEIS for the Hawaii Range Complex (2008) presents information on the 
delineated safety ranges at PMRF and the associated health and safety procedures at the 
installation (see Hawaii Range Complex Final EIS/OEIS Section 3.3.2.1.7).  

Range hazards at PMRF include those presented by explosives, physical impact, 
electromagnetic conditions, chemical contamination, ionizing and non-ionizing radiation, 
radioactive materials, and laser use.  Correspondingly, health and safety precautions and 
procedures are integrated into standard operating procedures (SOP) for all operations, training, 
and testing that occur on PMRF Barking Sands and its ranges.  The PMRF Range Safety Office 

                                                
55 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008. 

56 Draft Integrated Natural Resources Management Plan, PMRF, May 2008. 
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is responsible for controlling hazard area surveillance and clearance, and associated control of 
all PMRF operational areas. 

Primary ordnance storage areas are the Kamokala Magazine area east of PMRF Main Base 
and the Kamokala Test Area.  Ordnance management and safety is the responsibility of the 
Range Control Branch of the Range Programs Division on PMRF.  Management procedures are 
documented in PMRF Instruction 8020.5, Explosive Safety Criteria for Range Users Ordnance 
Operations.  ESQD arcs are established around areas that store or handle ordnance (Kamokala 
Magazine, Interim Ordnance Handling Pad, and Missile Assembly/Test Buildings 573 and 685) 
and around launch pads.   

PMRF maintains two offshore operational Warning Areas (W-186) and a Restricted Area 
(R3101) along the shoreline (Figure 3-3).   

Figure 3-3  Operational Warning Areas (W-186 ) and a Restricted Area (R3101) along 
the PMRF shorelines57 

                                                
57 IBID



ARDEL Environmental Assessment August 2009

3-22 

The Warning Areas are over international waters and are not restricted; however, the ocean 
surface under the Warning Areas is listed as actively in use 24 hours a day.  As part of SOPs, 
PMRF publishes dedicated warnings known as Notices to Mariners and Notices to Airmen one 
week before potentially hazardous operations are conducted in the Warning Areas and R3101.  
In addition, a 24-hour recorded message is updated daily by Range Operations to inform the 
public when and where hazardous operations would take place.  Through various visual, 
acoustic, and electronic methods, the range is cleared prior to any potential hazardous 
operation.

Based on the numbers and types of aircraft stationed on a base, and the number and total 
square footage of facilities, Navy standards specify the amount of emergency equipment 
(specifically fire and crash equipment) and staffing required for safety services on the base.  
PMRF Crash and Fire Services are located in the Air Traffic Control Tower, Building 300.  
Ambulance and Class II Emergency Medical Technician services are provided by contractors 
and are available 24 hours a day, seven days a week.  Additional emergency medical services 
are provided at West Kauai Medical Center in Waimea, approximately 10 miles (16 km) from the 
PMRF Main Gate. 

3.12 Aesthetics 
Aesthetics refers to the study of the value of sensory-based emotions, sometimes called 
judgments of sentiment and taste.  Aesthetic interest is a subjective issue and depends on the 
perception of the interested source (e.g., a person, organization, or business).  In order for a 
proposed action to have a potential aesthetic impact, an interested source must be present.  For 
the ARDEL facility, a view of the proposed facility must be available to an interested source.   

As discussed in Section 3.2 (Land Use), the land adjacent to PMRF is agricultural to the east, a 
state park to the north, a low priority installation restoration site to the south, and open ocean to 
the west.  The proposed alternative construction sites are located at the northwest end of 
PMRF, in an open field south of Nohili Ditch (Figure 3-4).   

Figure 3-4 Proposed Alternative Construction Locations 
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The sites are located between the existing Calibration Laboratory Facility (Building 515) and the 
shoreline, near the on-base Dive Shop and the Fuel Farm.  The proposed alternative 
construction sites are currently used for Marine deployment training and periodically used by the 
Mobile Remote Emitter System, which is an electronic warfare emitter located on a mobile 
trailer.  A THAAD launch facility is located north of Nohili Ditch and approximately 2000 ft 
(610 m) from both proposed alternative sites.  A THAAD Liquid Propellant Target Launcher with 
a missile erected reaches a height of 43 ft (13 m), which is greater than the height of the ARDEL 
support building, not including the antenna structure. 

There are no residential, commercial, or tourist facilities within the vicinity of the proposed 
alternative construction sites’ regions of influence (sight lines or standoff distances from the 
proposed facility), although tourist and recreational boats use the offshore area daily.  From 
approximately 0.5 nm (1 km) offshore of the proposed alternative construction locations, 
passengers on ships have a panoramic view of the beaches, the proposed alternative 
construction locations, some buildings, the Kauai Test Facility (KTF) (which includes the 90 ft 
Strategic Target Systems (STARS) launcher pad), the southern end of the Na Pali coast, and 
the backdrop of the mountain area behind Mana Plain.  Figure 3-5, provides rendition of 
expected view from off-shore of the preferred alternative site. 

Figure 3-5 Rendition of Expected View of Preferred Alternative Site from a Deck of a Small 
Vessel, About 10 ft (3 m) Above Sea Surface and Approximately 0.5 miles (0.8 km) 
from Shore 

Tourists and local visitors travel to Polihale State Park via Highway 50 and the entrance road to 
the park.  There are no clear views of either construction site from Highway 50 or the park 
access road.  There are, however, limited or obstructed views of the sites from Highway 50 near 
the Kekaha Landfill, and from the access road to Polihale State Park (see Figures 3-6 and 3-
7).58  Figures 3-6 and 3-7 provide example views and include the Calibration Laboratory poles 
as a reference.  These poles stand approximately 90 ft (27.4 m) above grade.  Due to 
topography, curve of the shoreline, and distance, there is no view of the proposed alternative 
construction locations from within Polihale State Park property.  

                                                
58 Professional communication between Mr. John Burger, PMRF Environmental Coordinator Jennifer Scarborough, Booz Allen 

Hamilton, via email July 8, 2008
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Approximate locations of 
reference poles @ Calibration 

Lab (Cal Lab)
(rain cloud)

rain wall

(0.4 Miles in on dirt road to 
Polihale State Park, from 

paved highway)

Figure 3-6 View from 0.4 miles (0.64 km) in on Polihale State Park Access Road 

Figure 3-7 Enhanced View from 0.4 miles (0.64km) in on Polihale State Park Access Road 

3.13 Utilities 
The proposed alternative construction sites would require water supply, wastewater treatment, 
and electricity.  The PMRF Public Works Office is responsible for and maintains the installation’s 
facilities, although most of the base’s utility services are provided by off-base entities.  Potable 
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water is provided by both on-base and municipal sources, including both the state Department 
of Land and Natural Resources and the Waimea-Kekaha Service Area of the Kauai Department 
of Water.  Water supplied to PMRF is chlorinated and fluoridated by PMRF, except for the water 
provided by the State.  The maximum delivery capacity of water from the state is 
320,000 gallons (1,211,332 L) per day (GPD).  It is anticipated that the ARDEL facility would be 
well within existing service capacities. 

PMRF has a wastewater collection system and two sewage treatment facilities.  However, 
sanitary sewer service is not available for the proposed ARDEL facility.  An individual 
wastewater system would be provided based on the projected peak number of personnel who 
may occupy the facility.  The individual wastewater system would include a gravity sewer line, 
distribution box, manholes, septic tank, and leaching field.  The individual wastewater system 
would be located on the south side of the ARDEL support building.  The proposed ARDEL 
facility is exempt from local governmental building permit requirements and does not need a 
permit for the proposed septic tank and leach-field system. 
Electricity at PMRF is provided by the KIUC.  Power to PMRF Main Base and the northern 
complex area is supplied via a 57 kilovolt (kV)/69 kV transmission line between the KIUC Mana 
Substation and the Kekaha Switchyard.  The West Side transmission line (i.e., the line providing 
power to PMRF and the proposed alternative construction locations) capacity is 7.6 megawatts 
(MW) at 95% power factor, with a current peak load of 2.5 MW.  In the event of a power outage 
from the municipal provider, PMRF has two 600 kW and three 300 kW diesel-powered 
generator units.  PMRF also has photovoltaic panels that supplement the base’s electricity 
requirements.  The ARDEL facility would use power from KIUC for services other than operation 
of AMDR Suite.  For the operation of the AMDR Suite, the ARDEL facility would install four 2825 
ekW engine generators that would reduce the KIUC electrical demand to roughly 500 kVA.  No 
more than three of the four generators would provide power at any given time to the AMDR 
suite.  The fourth one would serve as back-up.  Current estimates for fuel consumption by each 
generator will range between 35.8 gallons per hour (GPH) to 189.0 GPH of diesel depending on 
the required electrical loading.  Current estimated maximum annual fuel required for the 
operation of the generator powering the AMDR Suite is 1,993,995 gallons per year (GPY).  
These generators use radiator cooling fans and would not require use of external sources of 
flow through cooling water, such as ground or coastal waters for their operation. 

Five major fuel companies exist (four are active) on the island of Kauai and are responsible for 
the majority of fuel storage on the island (not including PMRF).  Off-base fuel stored on the 
island includes gasoline, jet fuel, diesel, and waste oil.  The island has an estimated total safe 
fuel storage capacity of 123,000 barrels (5.289 M gallons).  Chevron pier facilities in Port Allen 
include two eight and one six inch pipelines that extend from the wharf to nine steel storage 
tanks at the terminal in rear, with a total capacity of 108,365 barrels (4.55 M gallons).59  PMRF 
also has fuel storage for gasoline, jet fuel, diesel, and waste oil.  Diesel fuel is used to power the 
generators on PMRF and is delivered, along with gasoline, to the local base service station.  All 
petroleum fuels are delivered to PMRF by tank trucks, along Highway 50 from storage facilities 
located in Port Allen. 

PMRF disposes its solid waste on the 64 acre (25.9 hectares) Kekaha Landfill.  This landfill is 
owned by the County of Kauai and is operated by a private contractor.  This waste facility 
includes a 32 acre (12.9 hectare) Subtitle-D landfill, which is a scientifically engineered landfill 
equipped with a barrier to isolate waste from the environment.  In FY 2006, PMRF generated 

                                                
59 U.S. Army Corps of Engineers, Institute for Water Resources, Navigation Data Center. Port Series No. 50, Ports of Hawaii 

(Honolulu, Port Allen, Nawiliwili, Kahului, Kaunakakai, Kawaihae, and Hilo) 
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530.6 tons (481.4 metric tons) of waste that was sent to the Kekaha Landfill, or approximately 
less than 1% of the annual waste received by the landfill.  PMRF also recycled an additional 
252.2 tons (228.8 metric tons) of material (e.g., aluminum, glass, paper, cans, and cardboard) 
and collects and composts green waste (i.e., yard clippings and natural materials) for reuse on 
base.

3.14 Transportation 
The following transportation affected environment discussion is summarized in part from the 
Final EIS/OEIS for the Hawaii Range Complex (May 2008).  Transportation includes air and 
ground transportation, and waterways near PMRF.  Transportation on waterways was 
discussed in Section 3.9 (Recreation and Commercial Boating and Fishing).  There are no 
railways within or adjacent to PMRF. 

3.14.1 Air Transportation 
Aircraft flights in and out of PMRF Barking Sands are solely related to military missions.  The 
overall number of air operations was 13,395 for 2004.60  No civilian, commercial, or recreation 
flights are flown in or out of PMRF.  Helicopter tours (i.e., non-military helicopters) are not 
permitted to fly within airspace over PMRF.  The air space surrounding PMRF is designated as 
Special Use Airspace, and is restricted Monday through Friday from 0600-1800 hours.  The 
Kekaha airstrip is located approximately 3 miles (4.8 km) to the southeast of PMRF and 2 miles 
(3.2 km) northwest of Kekaha.  No other airfields or airports are in the area of PMRF.   

Lihue Airport, Kauai’s main civilian airport, is 23 miles (37 km) east of PMRF.  The standard 
instrument approach and departure procedure tracks for Lihue Airport are all to the east and 
southeast of the island.  There is a heliport, used by PMRF personnel, located at the Makaha 
Ridge Instrumentation Site, as well as a heliport at Kokee Park used by State Park personnel.  

3.14.2 Ground Transportation 
Direct access to PMRF is provided by Imiloa Road.  This road is a 2-lane roadway that provides 
direct access to PMRF from the southwest through its intersection with State Highway 50.  
Highway 50 is the primary roadway connecting the base with Kekaha and Lihue and the rest of 
the island.  The Hawaii Department of Transportation measured the Level of Service on 
Highway 50 between Imiloa Road and Kao Road, and determined to be used at 50 to 75% 
volume-to-capacity. 

                                                
60 Final Environmental Impact Statement/Overseas Environmental Impact Statement, Hawaii Range Complex, May 2008. 
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Chapter 4 Potential Impacts From Proposed Action 

This chapter analyzes the potential direct and indirect impacts, including cumulative impacts, 
from the proposed action.  Any associated protective or mitigation measures, in addition to 
applicable standard operating procedures, are also discussed.  Impacts or mitigations not 
explicitly described as site-specific apply to both alternative sites.  Impacts from the proposed 
action could occur during construction of the ARDEL facility and/or during operation of the 
proposed radar systems. 

4.1 Impacts on Land Use 
Land use impacts can be associated with incompatibility of physical development to existing and 
planned use of adjacent areas.  For example, high-intensity land use, such as heavy industrial 
activities can create possible nuisances (e.g., detrimental noise levels), potential environmental 
hazards (e.g. erecting communication wires that impact movement of migratory species), or 
safety impacts (e.g., air emission exceeding human health criteria) that would not be compatible 
with adjacent, low-intensity residential, agricultural or recreation land use.  The PMRF 
Comprehensive Land Use Management Plan (CLUMP)61 provides a detailed description of the 
land use of PMRF.  Multiple complex facilities pursuing diverse missions are located in the long, 
narrow coastal strand of land that comprises PMRF Barking Sands (Figure 4-1).  This EA 
evaluates the compatibility of the land use associated with the proposed action with the existing 
and planned use of the PMRF Barking Sand facilities.  The use of all alternative sites is 
consistent with the approved PMRF CLUMP. 

Both of the proposed alternative construction sites are located on an open field approximately 
1,200 ft (366 m) south of the Nohili Ditch, between the existing Calibration Laboratory Facility, 
Building 515, and the shoreline (Figure 3-2).  These sites are currently used for Marine 
deployment training and periodically used by the Mobile Remote Emitter System, which is an 
electronic warfare emitter located on a mobile trailer.  The proposed alternative construction 
sites are also near the Dive Shop and to the north of the Fuel Farm.  No demolition of current 
facilities or infrastructure would be required at either site.  The construction phase of the project 
may cause temporary modification or disruption on access to facilities near the proposed sites.  
However, such temporary disruption on access to adjacent facilities would be coordinated to 
minimize the impact to the operation and mission of any facilities within PMRF Barking Sands. 

The construction footprint of the proposed ARDEL facility would be completely contained within 
PMRF Barking Sands.  Therefore, with respect to the CLUMP and surrounding land use from 
the activities associated with the construction and operation of the proposed ARDEL facility no 
significant impact is anticipated.   

                                                
61 Final Comprehensive Land Use Management Plan, Pacific Missile Range Facility, Barking Sands, Hawaii, 2007
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Figure 4-1  Major Facilities at PMRF 

The SPAWAR review of the RF emissions from the ARDEL facility included an EMC review of 
the potential for EMI with other existing or future systems on Kauai.  The conclusions and 
recommendations from the EMC review are summarized below and apply to Site One and Site 
Two unless explicitly stated.   

� Radar transmissions between azimuths 20° clockwise and 70° should have a minimum 
elevation angle of 20°.  Also, the use of frequency management at Makaha Ridge and 
Kokee Park would prevent EMC issues with ridge systems.  A commercial C-band 
Satellite Communications system in the Makara Ridge may experience EMI; this can be 
reduced by selecting satellite transponder frequencies away from the AMDR frequencies 
and installing a receive bandpass filter.  Maintaining the recommended elevation and 
using some filters and switching devices would prevent EMC for systems installed at the 
Makaha Ridge.  The recommended elevation angle and blockage provided by terrain 
would result in no EMI for systems located in Kokee Park. 
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� AMDR Suite transmissions should cease when the THAAD S-Band telemetry is in use.  
With proper frequency management and scheduling, no EMI is predicted for the Lynx 
HD microwave to Niihau Paniau, THAAD S-band telemetry, or the SEMCO VRS-3A 
receivers.  

� Due to terrain blockage, no EMI is predicted for Oceanic Cable satellite earth terminals 
located at Kalaheo, Kauai.  

� For the preferred alternative site, there would be no line of sight blockage for the 
AN/MPS-25 C-Band tracking radars Q-1 and Q-8, as the ARDEL building would be 
located west of Q-1's and Q-8's paths to the PMRF and Sandia launch pads.  However, 
the alternative Triangle Site location would result in a line of sight blockage for the 
AN/MPS-25 radars Q-1 and Q-8 (See Figure 4-2). 

� All AMDR Suite operations must be scheduled with the Instrumented Control Center and 
advance notice must be provided to ensure that sufficient time is available to avoid 
frequency conflicts. 

� A post-installation EMR hazards and EMI survey should be conducted to ensure that the 
recommended mitigation measures are sufficient and effective.  

Figure 4-2  Q1 and Q8 Radar Line of Sight Blockage 

No other land activities are expected to be impacted by the operation of the ARDEL facility.  For 
example, HERP (further discussed in Section 4.11) is not predicted at the shoreline directly in 
front of the ARDEL facility.  Public access to this area has been strictly controlled due to DoD 
Anti-Terrorism/Force Protection requirements.  In addition, no fuel handling or storage facilities 
are located within the calculated HERF separation distances; therefore, no HERF action is 
required.  The Commanding Officer Naval Ordnance Safety and Security Activity granted 
approval for the radar operation provided that emission control procedures are followed (See 
Appendix B for HERO Approval letter, emission control procedures, and guidance on how to 
update PMRF’s HERO instruction and assessment report). 
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4.1.1 No Action Alternative 
Construction and operation of the ARDEL facility would not occur under the No Action 
Alternative; thus, no impacts to land use would be anticipated.  

4.2 Impacts on Topography, Geology, and Soils 
The proposed construction of the ARDEL facility would have little to no effect on the topography 
or geology at either alternative site.  Standard procedures for controlling erosion during 
construction would be implemented.  Soil disturbance would be limited to the immediate vicinity 
of the construction area and would be temporary.  Due to the temporary disturbance of soil from 
the proposed construction, the potential for minor wind erosion could occur.  The existing 
ground elevation is approximately 11 ft (3.4 m) AMSL.  The site is located in the 100-year flood 
plain generated by potential tsunamis.  The proposed building components to be constructed 
would be elevated to promote positive drainage away from these project components, but would 
not be elevated to place them above the expected flood elevation.  Consistent with the 
provisions of Executive Order 11988, Floodplain Management, the PEO IWS 2.0 has 
determined that there is no practicable alternative to locating the proposed structure within the 
100-year floodplain.  Because both alternative sites are located within a designated 100-year 
floodplain, there is no non-floodplain site available that can efficiently utilize the existing 
infrastructure of PMRF as well as meet the operation requirement necessary for simulated at 
sea testing.  PEO IWS 2.0 will continue to coordinate with the County of Kauai and the state of 
Hawaii in order to ensure compliance with floodplain development requirements. 

The proposed access road, fire lane, and parking lot would be constructed at or near existing 
ground elevation.  The service road on the south side of the ARDEL would slope up from that 
elevation to the ARDEL loading dock to provide access to the dock.  

In 2007, Central Planet Repair, LLC completed a trenching study of the alternative sites.  The 
purpose of the study was to obtain visual data regarding the actual subsurface condition of the 
ARDEL sites.  The study indicated the presence of some debris such as bottles and pipes in 
sample trenches at the southwest corner of the ARDEL preferred alternative site.  The other test 
sample trenches at the northern side of the site are consistent with the past use as a burn pit.  
Also, the sample trenches showed that the top 18 inches of ground material consisted of loose 
sand with a layer of compacted sand beneath.  Evidence exists that some of the area near the 
proposed site was formerly used as a debris disposal site, and thus has been classified as a low 
priority installation restoration site.  A recent environmental field investigation conducted be 
Bureau Veritas North America indicate that extensive areas of land-filled materials or waste 
were not observed at the ARDEL site.  Only limited amounts of landfill debris in sporadic 
locations were encountered.62  Although the proposed planned construction would occur on the 
edges of Landfill No. 6 and away from the existing low priority installation restoration site, 
installation of drilled shafts, foundation components, and possibly utility installation may uncover 
existing buried debris.  In this case, additional environmental monitoring would be required 
during construction to ensure construction worker safety.  Any hazardous materials, excess 
excavation, and construction debris, including buried debris, would be disposed of off PMRF in 
accordance with applicable rules and regulations. 

Also, to mitigate risks during operation of ARDEL from any effects of the potential (but 
undiscovered) buried debris, an impermeable vapor barrier will be installed after the foundation 
is installed and before the superstructure is built.  The liner would be sealed around the 

                                                
62 Draft Environmental Field Investigation Report: Advance Radar Detection Laboratory, Pacific Missile Range.  

Bureau Veritas North America Inc.  31 October 2008. 
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foundation components that penetrate the vapor barrier.  Also, a perforated piping system will 
be installed on a permeable aggregate bed under the ground floor slab and extended outside 
the building perimeter.  PVC piping will be extended to the roofline and powered ventilators will 
be installed to vent the underside of the ground floor slab.  All penetrations in the ground floor 
slab will be sealed.  The approach is similar to radon mitigation features; however, radon is not 
a concern for the facility.  The only impact on soils from the operation of the ARDEL facility 
would be the discharge of the wastewater system.  The wastewater system would include a 
gravity sewer line, distribution box, manholes, septic tank, and leaching field.  The wastewater 
system would be located on the south side of the ARDEL building.  The high permeability 
characteristic of the area soils would ensure the rapid dispersion of wastewater and prevent the 
saturation of the ground.  Therefore, the proposed construction and operation of the ARDEL 
facility would have no significant impact on the topography, geology, or soils at either alternative 
site.

4.2.1 No Action Alternative 
Construction and operation of the ARDEL facility would not occur under the No Action 
Alternative; thus, no impacts to the topography or soil at PMRF Barking Sands would be 
anticipated. 

4.3 Impacts on Coastal Resources 
The construction of the ARDEL facility would be limited to land activities on the Mana Plain and 
would occur away from the shoreline, dunes areas, and other coastal resources.  Soil 
disturbance would be limited to the immediate vicinity of the construction area and would be 
temporary.  The characteristic low slope of the area and standard procedures for controlling 
erosion that would be implemented would ensure no direct or indirect impacts to coastal 
resources during the construction of the ARDEL facility at either proposed alternative site.   

The proposed operation of the ARDEL facility would not impact coastal resources.  The CE 
separation distance for the ARDEL facility is 127 ft (39 m) and the UCE separation distance is 
284 ft (86 m) for the main beam.  For the side lobes, these distances are smaller, with a CE of 
37 ft (11.3 m) and a UCE of 83 ft (25.3 m) (Table 1-3).  The Calibration Site, which is the 
preferred alternative site and the alternative closer to the beach area, would be located 
approximately 500 ft (152 m) from the shoreline.  Furthermore, the drop in ground elevation 
near the shoreline would allow the sand dunes to block the line of sight path from the AMDR 
RF.  Therefore, there would be no RF impacts on the beach area from the ARDEL facility.  

The coastal wetlands area of the Nohili Ditch is located approximately 1,200 ft (366 m) from the 
alternative sites.  This distance is approximately 4 times the UCE separation distance.  
Therefore, the operation of the ARDEL facility should not impact the Nohili Ditch area.  The 
National Oceanic and Atmospheric Administration designated a Danger Zone and a Safety
Zone along the coastal waters of PMRF and across the proposed ARDEL facility site (Figure 4-
4).  This designation provides PMRF the ability to close off or restrict selected offshore waters 
when necessary to ensure the safety of the general public.63  However, these waters are 
normally open to the general public and are beyond the UCEs separation distance for RF from 
the AMDR Suite.  Therefore, no significant impacts on the ocean system are expected from the 
operation of the ARDEL Facility. 

On 4 May 2009, the Office of Planning of the Department of Business, Economic Development 
and Tourism of the State of Hawaii concurred with the Navy determination that the proposed 
                                                
63 National Oceanic and Atmospheric Administration (NOAA), National Ocean Service (NOS), U.S. Coast Pilot 7, 2006 (38

th

Edition), Pacific Coast,
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construction and operation of the ARDEL would be consistent to the maximum extent 
practicable with the enforceable policies and objectives of the Hawaii Coastal Zone 
Management Program (see Appendix C). 

4.3.1 No Action Alternative 
Construction and operation of the ARDEL facility would not occur under the No Action 
Alternative; thus, no significant impacts to the coastal environment would occur from the No 
Action Alternative. 

Figure 4-4  Vessel Navigation Safety and Danger Zone Outside PMRF 

4.4 Impacts on Biological Resources 
This section analyzes the potential impacts from construction and operation of the proposed 
action on the biological resources within alternative construction sites.    

4.4.1 Flora 
Both proposed alternative construction sites are characterized by ruderal weedy vegetation, 
which is commonly found along the roadways and on areas which are either infrequently mowed 
or overgrown parcels.  The most abundant types of plants are non-native, low grasses forming 
either clumps or dense mats, depending on the species.  Two Federally endangered plants: 
ohai (Sesbania tomentosa) and lau`ehu (Panicum niihauense) have been observed north of, but 
not on PMRF Barking Sands.  Thus, no impact to these two endangered species would occur. 
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Vegetation cover would be lost on areas where permanently above ground structures are built.  
In addition to the support building and the antenna tower, the proposed construction includes 
impervious surfaces (e.g., parking area), electrical and communication utilities that would be 
routed to the facility, a new crushed coral access road and loading area, a perimeter security 
fence and gate, and area lighting.  Vegetation loss during excavation for underground 
structures, such as utility lines, is expected to return after the cessation of construction activities. 

During construction, care will be taken to preserve the natural landscape and prevent any 
unnecessary destruction, scarring, or defacing of the natural surroundings in the vicinity of the 
proposed construction area.  Except where clearing is required from permanent works, 
approved construction roads, or excavation operations, vegetation shall be preserved and shall 
be protected from damage by the construction operations.  Landscaping around the proposed 
ARDEL facility will comply with the INRMP for PMRF, use native plants, and avoid use of 
invasive or non-native plant species.  Because the existing vegetation at both proposed 
alternative construction sites is not considered pristine or native habitat, and because 
construction activities and resulting landscaping would introduce native plant species back to 
the area, the construction of the ARDEL facility would not have a significant impact on the 
vegetative communities within the construction project area.   

During the operation of the ARDEL facility, it is possible that the vegetation above the 
wastewater leaching field will grow at a faster rate because of the influence of water and 
nutrients.  However, if this faster plant growth rate occurs, it would not be considered a negative 
impact to the local vegetation community.  Therefore, the operation of the ARDEL facility would 
not have a significant impact on the vegetative communities of the area. 

4.4.1.1 No Action Alternative 

Under the No Action Alternative, construction of the ARDEL facility would not occur, and 
vegetation communities in the proposed areas on PMRF would remain in their current 
conditions.  Thus, there would be no impacts to vegetation from the No Action Alternative. 

4.4.2 Fauna 
This section describes the expected impacts to fauna from the construction and operation of the 
ARDEL facility. 

4.4.2.1 Birds 

This section analyzes whether the construction of the proposed ARDEL facility has the potential 
to impact resident or transient bird species within the vicinity of the two alternative sites.  For 
example, operation of heavy machinery during construction could scare and disperse birds that 
otherwise may incidentally feed or roost in the area.  However, such impacts are expected to be 
minor and transient as no relevant feeding or rookery areas exist within the alternative sites.  No 
indirect impacts, such as water runoff, associated with construction would be anticipated to 
affect the sensitive Nohili Ditch habitat, which is located approximately 1,200 ft (366 m) from the 
alternative sites.  Thus, construction of the proposed ARDEL facility at either alternative Site 
One or Site Two would have no effect on the Federally listed water birds that may be present at 
the Nohili Ditch. 

Once in operation, the proposed facility would require exterior lighting.  As part of the Biological 
Opinion related to the INRMP at PMRF, standard construction and mitigation procedures are 
required for all exterior lighting.  The Newell’s shearwater and Hawaiian dark-rumped petrel fly 
from their nesting areas in the mountains to the ocean to forage, including to a limited degree 
over PMRF Barking Sands.  All lighting erected in association with the proposed action would 



ARDEL Environmental Assessment August 2009

4-8 

be shielded in compliance with USFWS standards and standard operating procedure for all new 
lighting on PMRF.  Furthermore, no effects would be anticipated to either species from 
construction of the proposed activity.  

The state listed endangered pueo or Hawaiian short-eared owl is an uncommon resident on all 
of the main Hawaiian Islands, and has been observed on power lines along the road that 
parallels the inland side of PMRF.  The owl’s persistence in lowland, non-native and rangeland 
habitats suggests that they may be less vulnerable to extinction than other native birds64.  As 
mentioned above, the proposed construction would permanently alter the ruderal habitat within 
the construction footprint of the ARDEL facility.  The proposed alternative construction locations 
are not known to support any Hawaiian short eared owls, nor are there any known nests or 
nesting pairs in the vicinity of the proposed action.  Thus, no impact to Hawaiian short-eared 
owls would occur.

The final rule authorizing DoD to take migratory birds during military readiness activities was 
published in the Federal Register on February 28, 2007.  The regulation provides that the 
Armed Forces must confer and cooperate with USFWS on the development and implementation 
of conservation measures to minimize or mitigate adverse effects of a military readiness activity 
if it determines that such activity may have a significant adverse effect on a population of 
migratory bird species.  On 25 June 2009, USFWS agreed that the Navy and the US 
Department of  Agriculture Wildlife Services would continue to survey the area of impact on a 
regular basis, and that the Laysan albatross in the vicinity of the ARDEL Facility will be moved 
from the area immediately.  As discussed above, no significant impacts are anticipated from the 
construction of the proposed action to any bird species, and thus no impacts to any population 
of migratory birds would occur from the construction of the proposed action.   

No PEL values are available for birds; however, the calculated CE separation distance for the 
ARDEL facility is 127 ft (38.7 m) and the UCE separation distance is 284 ft (86.6 m).  No 
significant bird habitat (e.g., feeding or rookery) exists within a 284 ft (86.6 m) radius around the 
proposed site of the radar antenna in the preferred alternative site.  The established CEs are 
intended to limit absorption of RF energy in the body to safe levels, and are based on exposure 
averaged over a six-minute period, even under repeated or long term exposure conditions.  
Because of the scanning operation of the AMDR Suite, it is expected that birds flying within the 
CE area would be only exposed to RF emission from the main beam or side lobes for periods 
significantly shorter than the established six-minute average exposures limits.  Therefore, it is 
not expected that the operation of the AMDR Suite will have an impact on the residents of the 
transient bird community of PMRF.   

4.4.2.1.1 No Action Alternative 
Under the No Action Alternative, no construction of the ARDEL facility would occur; thus, there 
would be no impacts to birds from the No Action Alternative. 

4.4.2.2 Terrestrial Mammals 

Construction of the proposed ARDEL Facility at either Site One or Site Two may temporarily 
directly or indirectly impact local wildlife, including terrestrial mammals.  However, with the 
exception of Hawaiian hoary bats, the local wildlife community does not include native terrestrial 
mammals.  Feral cats and roof rats, both non-native species, are the most common terrestrial 
mammals in the area.  Feral cats and roof rats have detrimental impacts.  Feral cats are known 
to heavily prey on birds including native species.  Roof rats are known vectors for multiple 

                                                
64 The Hawaii’s Comprehensive Wildlife Conservation Strategy (October 1, 2005)
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diseases and can damage food and agricultural crops.  Direct impact to the ruderal vegetation 
may also displace common terrestrial mammals, but due to the small size of the proposed 
project, no significant impact to local populations is anticipated.  Sufficient construction practices 
will be in place to limit the effects of noise and the production of some fugitive dust.  In any 
event, these items would be temporary in nature and are not anticipated to cause any significant 
or lasting effect on local terrestrial species.   

Hawaiian hoary bats, the only native terrestrial mammal, have been observed foraging for 
insects in areas adjacent to PMRF.  Like other insect feeding bats, the species seems to be 
attracted to insects that congregate near lights.  Hawaiian hoary bats may be foraging inside the 
installation, although their presence has not been documented for PMRF, even in areas of the 
installation illuminated at night.  Important foraging areas include watercourses and 
forest/pasture boundaries.  Because bats are primarily nocturnal animals, it is also unlikely that 
bats would be foraging during the day when construction activity would occur.  No impacts to 
the Hawaiian hoary bat population would be anticipated from the construction of the ARDEL 
facility.

No PEL values are available for bats; however, the calculated CE separation distance for the 
ARDEL facility is 127 ft (38.7 m) and the UCE separation distance is 284 ft (86.6 m).  The 
established CEs are intended to limit absorption of RF energy in the body to safe levels, and are 
based on exposure averaged over a six-minute period, even under repeated or long term 
exposure conditions.  No significant bat habitat (e.g., feeding or rookery) exists within the area 
defined by the 284 ft (86.6 m) UCE separation distance around the proposed site of the radar 
antenna in either of the alternative sites (Figure 1-8).  The lighting system that will be erected in 
association with the proposed action is not expected to create significant new feeding habitats 
within the area defined by the 284 ft (86.6 m) UCE separation distance.  The lighting system will 
have the lights shielded in compliance with USFWS standards and standard operating 
procedure for all new lighting on PMRF.  Light shielding would minimize light leakage, and the 
subsequent attraction of insects that the bats would prey on.  The areas to be illuminated are 
the building perimeter, to provide general illumination at entry doors, and walkways, parking lot, 
and driveway.  All of the lights will be motion sensor and/or photocell controlled.  The perimeter 
fence will not be illuminated.  Thus, for the most part, the area where RF exposure may occur 
would not be illuminated.    

Because of the scanning operation of the AMDR Suite, it is expected that bats that may fly 
within the CE separation distance would only cross the main beam or side lobes for periods 
significantly shorter than the established six-minute average exposures limits.  Furthermore, 
because of the lack of evidence of an established population of Hawaiian hoary bats within 
PMRF and the lack of suitable natural foraging habitat on either of the alternative sites, no 
significant impacts would be anticipated from the operation of the ARDEL facility.  However, on 
25 June 2009, USFWS and the Navy agreed to the following minimization measures; prior to 
operating the radar units at nighttime, personnel will visually survey for bats in the area of 
impact using either an AnabatTM, or the closed circuit television cameras and if one or more bats 
are present in the area of impact, RF emission will not begin until the bat(s) has left of its own 
accord.  Lastly, the closed circuit cameras will record activities, and will share video 
observations of Hawaiian hoary bats and other species with the USFW Service.   

4.4.2.2.1 No Action Alternative 
Under the No Action Alternative, construction of the ARDEL facility would not occur; thus, there 
would be no impacts to bats or other terrestrial mammals from the No Action Alternative. 
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4.4.2.3 Marine Mammals 

The proposed construction and operation of the ARDEL facility at either of the alternative sites 
would be contained completely in a low-land habitat away from the dune line.  No direct or 
indirect impact to marine mammals or their habitat would occur from the construction or the 
operation of the proposed ARDEL facility at either alternative site.  Temporary noise or dust 
produced by the construction activity would not be sufficiently noticeable on the beach or at the 
mouth of the Nohili Ditch due to the distance from the construction site, the 15 ft sand dune 
elevation, the ambient noise created by the ocean waves, and the wind dissipation of the dust.  
The ARDEL facility would not be constructed on the beach; thus, no impacts to basking 
Hawaiian monk seals would be anticipated.  The calculated CE separation distance for the 
ARDEL facility is 127 ft (38.7 m) and the UCE separation distance is 284 ft (86.6 m).  These 
distances do not reach the beach where basking of Hawaiian monk seals would be anticipated 
or the surface of ocean waters where whales or dolphins may be found.   

Informal consultation with National Marine Fisheries Service under Section 7 of the ESA was 
not needed for threatened and endangered marine species as it was determined that no 
effects will occur on the marine environment adjacent to ARDEL Facility from the proposed 
actions.  All impacts, including those occurring in the areas around the ARDEL facility (Figure 1-
8), defined by the CE and UCE separation distances in Section 1.7, would be limited to the 
terrestrial environment.  In addition, although .25 inch penetration of negligible RF into the water 
column is possible on very rare occasions, the AMDR Suite would not be trained below 0o

elevation (Figure 1-7) to ensure such penetration would not occur.  Furthermore, due to the 
scanning nature and characteristics of the radar as described in Section 1.6, and the associated 
topography which attenuates RF before it reaches the beach as described in Section 3.3, 
operation of the ARDEL facility would have no effect on marine species.  Lastly, construction 
and operation of the proposed facility will not increase public or military use of the beach areas 
or increase access to the beach area.  Thus, no significant impact to the Hawaiian monk seal or 
other marine mammals would result from the construction or operation of the proposed ARDEL 
facility at either alternative construction location. 

4.4.2.3.1 No Action Alternative 
Under the No Action Alternative, no construction of the ARDEL facility would occur; thus, there 
would be no impacts to marine mammals from the No Action Alternative. 

4.4.2.4 Reptiles 

Temporary disruption of vegetation and excavation during construction activities could impact 
individuals from the three non-native land reptile species that have been observed on PMRF.  
Once the ARDEL facility is in operation, it is expected that individuals of the three species may 
be found within the CE and UCE separation distances for periods exceeding the PEL averaging 
times, and therefore would be negatively affected by RF emissions.  However, because of their 
wide distribution, and non-native ecological role, any loss of individuals of these non-native land 
reptile species would not be considered significant to the survival of their population or the 
species, nor should it impact the natural ecosystem of PMRF. 

Similar to marine mammals, the proposed construction and operation of the ARDEL facility at 
either alternative construction location would not impact any ocean environment.  Construction 
and operation activities of the ARDEL facility would be completely contained within the low-land 
habitat above the dune line.  No direct or indirect impact to sea turtles or their water habitats 
would be anticipated.  No facilities would be built on the beach area or at the mouth of the Nohili 
Ditch.  The calculated CE separation distance for the ARDEL facility is 127 ft (38.7 m) and the 
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UCE separation distance is 284 ft (86.6 m).  These distances do not reach the beach or the 
Nohili Ditch, (Figure 1-8).  Also, the 15 foot berm near the mouth of the Nohili ditch attenuates 
RF and will not allow any RF energy to reach the beach.  Thus, sea turtles’ hauling out, basking, 
and nesting habitat would not be impacted by the construction or operation of the proposed 
ARDEL facility.  Informal consultation with National Marine Fisheries Service under Section 7 of 
the ESA was not needed for threatened and endangered marine species as it was determined 
that no effects will occur on the marine environment adjacent to ARDEL Facility from the 
proposed actions.  All impacts, including those occurring in the areas around the ARDEL facility 
(Figure 1-8), defined by the CE and UCE separation distances in Section 1.7, would be limited 
to the terrestrial environment.  In addition, although .25 inch penetration of negligible RF into the 
water column is possible on very rare occasions, the AMDR Suite would not be trained below 0o

elevation (Figure 1-7) to ensure such penetration would not occur.  Furthermore, due to the 
scanning nature and characteristics of the radar as described in Section 1.6, and the associated 
topography which attenuates RF before it reaches the beach as described in Section 3.3, 
operation of the ARDEL facility would have no effect on marine species. 
Temporary noise or dust produced by the construction would not be sufficiently noticeable on 
the beach or at the mouth of the Nohili Ditch due to the distance from the construction site, the 
15 ft (4.6 m) sand dune elevation, the ambient noise created by the ocean waves, and the wind 
dissipation of the dust.  No impact to sea turtles would occur from the construction or operation 
of the proposed ARDEL facility at either alternative construction location. 

4.4.2.4.1 No Action Alternative 
Under the No Action Alternative, construction of the ARDEL facility would not occur; thus, there 
would be no impacts to sea turtles from the No Action Alternative. 

4.4.2.5 Threatened and Endangered Species 

Twelve threatened or endangered terrestrial species may occur on and/or adjacent to PMRF 
Barking Sands.  Additionally, seven marine species that are listed as Federal and State 
threatened or endangered occur in the PMRF area (see Table 3-1).  All species have been 
addressed in the above analysis.  The Navy conducted informal consultation with the USFWS 
under Section 7 of the ESA.  On 25 June 2009, USFWS concurred with the Navy's 
determination that the construction and operation of the proposed ARDEL facility may affect, but 
are not likely to adversely affect, any threatened or endangered Federally listed species at 
either alternative construction locations (Site One or Site Two) (Appendix D).  Informal 
consultation with the National Marine Fisheries Service under Section 7 of the ESA was not 
required for threatened and endangered marine species because implementation of the 
proposed action would not affect the marine environment adjacent to the ARDEL facility.  All 
impacts, including those occurring in the areas around the ARDEL facility (Figure 1-8), defined 
by the CE and UCE separation distances in Section 1.7, would be limited to the terrestrial 
environment.  In addition, although .25 inch penetration of negligible RF into the water column is 
possible on very rare occasions, the AMDR Suite would not be trained below 0o elevation 
(Figure 1-7) to ensure such penetration would not occur.  Furthermore, due to the scanning 
nature and characteristics of the radar as described in Section 1.6, and the associated 
topography which attenuates RF before it reaches the beach as described in Section 3.3, 
operation of the ARDEL facility would have no effect on marine species. 
4.4.2.5.1 No Action Alternative 
Under the No Action Alternative, no construction of the ARDEL facility would occur; thus, there 
would be no impacts to threatened or endangered species from the No Action Alternative. 
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4.4.2.5.2 Mitigation 
The following mitigation or protective measures, developed in coordination with USFWS, would 
be employed during the construction and operation of the proposed ARDEL facility to minimize 
any impacts to threatened and endangered species. 

� All exterior lights would be shielded as a best management practice in accordance with 
island-wide standards on Kauai. 

� To avoid impacts to nesting or basking green sea turtles (threatened) and basking Hawaiian 
monk seals (endangered), no construction-related activities would occur on the beach. 

� To avoid impacts to the Hawaiian goose the area of impact from the S-Band and X-Band 
radar (284 ft arc from 1550 to 700 clockwise to from the radar tower) will be planted in short 
stature vegetation, covered with gravel, or left fallow.  In order to avoid attracting other 
native animal species such as the wedge-tailed shearwater (puffinus pacificus), if vegetation 
is planted, native beach strand vegetation will not be selected. 

� The area of impact from the S-Band and X-Band radar (284 ft arc from 155° to 70°clockwise 
from the radar tower) will be planted in short stature vegetation, covered with gravel, or left 
fallow.  In order to avoid attracting other native animal species such as the wedge-tailed 
shearwater (Puffinus pacificus), if vegetation is planted, native beach strand vegetation will 
not be selected. 

� Vegetation in the area will be kept short (less than 4 inches) to facilitate visual observation 
of a Hawaiian goose, if present in the area. 

� During the rainy season, grass that may occur in the area will not be mowed to avoid 
encouraging use of the area by the Hawaiian goose. 

� Vegetation will not be watered to avoid attraction of the Hawaiian goose to the area. 

� Prior to testing and/or use of the ARDEL facility, personnel will visually survey for the 
Hawaiian goose within the area of impact either on foot, or by utilizing the facility's closed 
circuit television cameras. 

� If a Hawaiian goose is present, operation will be delayed until it leaves of its own accord. 

� Prior to operating the radar units at night time, personnel will visually survey for bats in the 
area of impact using either an AnabatTM, or the closed circuit television cameras. 

� If one or more bats are present in the area of impact, RF emission will not begin until the 
bat(s) has left of its own accord. 

4.5 Impact on Marine Geomorphology and Associated Biodiversity  
As discussed in the biological analysis above, no construction would occur within the beach or 
tidal area.  The calculated CE separation distance for the ARDEL facility is 127 ft (38.7 m) and 
the UCE separation distance is 284 ft (86.6 m).  These distances do not reach the beach or tidal 
area.  All construction and operational activities would occur within the proposed alternative 
construction locations, which are completely contained in the low-land, ruderal vegetation zone, 
at least 15 ft (4.6 m) above the beach.  No direct or indirect impacts to the marine 
geomorphology or associated biodiversity of any of the PMRF Barking Sands four distinct 
marine sectors are anticipated from the construction of the proposed action.  Standard operating 
procedures for construction within the coastal area of PMRF would be employed and all 
potential run-off or siltation would be mitigated.  No change in marine geomorphology or 
associated biodiversity of any of the PMRF Barking Sands four distinct marine sectors would 
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result from the operation of the proposed ARDEL facility at either alternative construction 
location (Site One or Site Two). 

4.5.1 No Action Alternative 
Under the No Action Alternative, no construction of the ARDEL facility would occur; thus, there 
would be no impacts to existing geomorphology and associated biodiversity of any of the PMRF 
Barking Sands four distinct marine sectors.   

4.6 Impacts to Air Quality 
Potential short term impacts to air quality in the immediate surrounding area of the proposed 
construction site may occur due to construction.  Construction equipment, personal vehicles, 
and generators have the potential to produce emissions.  Standard procedures for controlling 
dust during construction would be implemented including wetting the construction location.  The 
proposed facility would house a common working area for occupants, and two 20,000 gallons 
(75,708 L) diesel fuel tanks for the diesel generators.  When in full operation, four 2,825 ekW 
generators would support radar operation loads during AMDR Suite testing.  Up to three of the 
generator could be online, each one with different electrical loading capacities, while the fourth 
would serve as a back-up.  When in full operation, the estimated average power demand would 
be 3.2 megawatts/hours (Figure 4-5).  Full operation status would not be reached until 2016.  
When acquired, these government furnished and installed generators will be EPA certified to 
conform to Tier 4 non-road emissions regulations for compression ignition-internal combustion 
engines that will be in effect in 2011.65  Additionally, the state of the art diesel generators will be 
leased to the Navy and eligible for change out as significant fuel efficiency and emission 
standards are improved.  As mentioned in Section 3.6, the PMRF site is in attainment for the 
criteria pollutants.  No conformity determination is required for the proposed action.  PMRF staff 
will obtain adequate air permits as required for the diesel generators. 

                                                
65 EPA.  2006.  Standards of Performance for Stationary Compression Ignition Internal Combustion Engines.  40 CFR Parts 60, 

85, 89, 94, 1039, 1065, and 1068.  Federal Register 71(132): 39154-39185. 
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4.6.1 No Action Alternative 
Under the No Action Alternative, the proposed ARDEL facility would not be constructed; thus, 
no temporary or long term impacts to air quality would occur under the No Action Alternative. 

4.7 Impacts on Cultural Resources  
As mentioned in Section 3.7, an archaeological inventory survey was prepared in April 2002 and 
in March of 2009 for Site One and Site Two.  Survey methods included systematic surface 
survey and representative subsurface testing of the proposed construction area.  Because much 
of the landscape in the proposed area had been previously altered during construction and use 
of PMRF, survey actions focused on detecting significant subsurface deposits.  Based upon 
previous archaeological work within PMRF, the possible presence of traditional cultural 
materials and/or burials was anticipated at the shoreline-back beach dune interface.  However, 
it appears that native use from the shoreline to the marshland was minimal through time.  
Archaeological use of the zone east of the coastal berms appears to be extremely limited, with 
the greatest use apparently along the shoreline dunes.  The portion of Barking Sands where 
both proposed alternative sites are located did not appear to be an area of intensive native 
occupation or agricultural use due to the nature of the sand dunes in the area.  The only 
remains were some Hawaiian pit features, including post holes, fire pits, and trash pits on the 
southwestern portion of the proposed area.  

Trenching will occur outside of the study area in order to install underground utility connections 
and only during the construction phase of the proposed project.  In accordance with the PMRF 
Integrated Cultural Resources Management Plan (ICRMP), prior to any ground disturbance, the 
action proponent, PMRF Environmental Engineer and Commander, Navy Region Hawaii 
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(COMNAVREG) Cultural Resources Manager, should evaluate whether the proposed utilities 
installation would have the potential to effect historic resources.  Although it is not expected to 
encounter significant archeological resources, if such resources are encountered during 
construction, all construction would be halted in that location until further coordination with the 
PMRF Environmental Engineer and Commander, Navy Region Hawaii (COMNAVREG) Cultural 
Resources Manager, and the Hawaii SHPO is completed. 

On 19 May 2009, the Department of Land and Natural Resources of the State of Hawaii 
completed a review of the Proposed Action under Section 106 of National Historic Preservation 
Act.  The review resulted in a finding of "an adverse effect" to historic properties and a request 
to conduct data recovery (LOG NO: 2009.19951DOC NO: 0905NMOl).  However, the review 
also concurred with the Navy determination of "no adverse effect to historic properties” because 
the Navy will conduct data recovery prior to construction of the ARDEL facility (Appendix E).  

4.7.1 No Action Alternative 
Under the No Action Alternative, the proposed ARDEL facility would not be constructed or 
operated.  No soil disturbance or additional trenching for utilities would occur, and no impact to 
cultural resources would occur under the No Action Alternative. 

4.8 Impacts on Socioeconomic Resources Including Environmental Justice  
General socioeconomic impacts resulting from the proposed action are anticipated to have a 
small positive socioeconomic gain.  Socioeconomic impacts refer to the basic attributes and 
resources associated with the human environment, in particular, with an emphasis on 
employment, housing and population dynamics.  Common potential socioeconomic impacts 
include impacts to housing availability, displacement of businesses or residences, population 
growth, and demands on school systems.  During a construction project, the nature and 
duration of the construction and the associated operational activities may induce impacts to 
existing local activities, and cause a temporary suspension or diversion of access associated 
with the proposed construction location.   

Construction of the proposed facility (at either proposed alternative construction location) would 
require contracting to support labor (builders, electricians, plumbers, etc.), which would provide 
employment to civilian Hawaii residents.  No significant impact or change to the local population 
would be anticipated during the construction of the proposed facility.  In addition, once built and 
operational, the proposed facility will require only six permanent personnel.  Additional visiting or 
temporary personnel may be required during certain operational exercises.  These additional, 
temporary personnel would provide a positive economic gain to the community in the form of 
hotel stays, eating at local restaurants, rental car use, and general travel and entertainment 
expenses.  Temporary construction impacts would occur completely on PMRF Barking Sands, 
and are not expected to impede residential or business activity within the surrounding 
communities.

The operation of the ARDEL facility will create six new permanent jobs, and during testing the 
staff could be temporarily augmented to 40 personnel.  These additional, permanent and 
temporary personnel would provide a positive economic gain to the community. 

Under EO 12898: Environmental Justice (Fed. Reg. 77629 [1994]), demographic information is 
utilized to determine whether minority or low-income populations are present in the area 
affected by the proposed action.  If so, a determination must be made as to whether the 
implementation of the proposed action may cause a disproportionately high and adverse human 
health or environmental impact of those populations.  The Council on Environmental Quality 
defines the term ”minority” as a person from any of the following groups: 
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� Black/African American, 
� Hispanic (regardless of race), 
� Asian,
� Native Hawaiian or other Pacific Islander, and  
� American Indian or Alaskan Native. 

The Interagency Federal Working Group on Environmental Justice guidance states that a 
”minority population” may be present in an area if the minority population percentage in the area 
of interest is ”meaningfully greater” than the minority population in the general population. 

The Council on Environmental Quality defined low-income populations as those with below 
Census poverty thresholds.  In this analysis, determining what constitutes a low-income 
population is similar to minority populations, in that a low-income population may be present 
when the low-income population percentage within the area of interest is meaningfully greater 
than the low-income population in the general population. 

As described in Section 3.8, the population dynamics of Kauai follow closely to, or are less than 
of the State of Hawaii.  Because the populations of various minorities on Kauai are not 
considered "meaningfully greater” than the population of the State of Hawaii, and because no 
environmental impacts from construction of the proposed ARDEL facility (at either Site One or 
Site Two) are anticipated to affect any off base populations, no disproportionately high or 
adverse human health or environmental impacts are anticipated from the proposed action. 

Protection of children from environmental health and safety risks is considered as part of the 
potential socioeconomic impacts analysis.  EO 13045, Protection of Children from 
Environmental Health Risks and Safety Risks, suggests that children may suffer 
disproportionately from environmental health and safety risks due to their neurological, 
immunological, digestive, and other bodily systems’ immature development.  In addition, it is 
suggested that children eat, drink, and breathe more in proportion to their body weight than 
adults, and display behavior patterns that make them more susceptible to accidents.  For these 
reasons, children are more vulnerable to environmental health and safety risks than adults.  
EO 13045 requires that each federal agency:   

“(a) shall make it a high priority to identify and assess environmental health risks and 
safety risks that may disproportionately affect children; and  

(b) shall ensure that its policies, programs, activities, and standards address 
disproportionate risks to children that result from environmental health risks or safety 
risks.”

Children 17 years old or younger make up 26.4% of the population of Kauai.  On PMRF, 
children may be present in the housing area, beach cottages, and child care and recreational 
facility.  Construction of the proposed facility may temporarily impede access to some roads and 
cause minor noise increase in the immediate area surrounding either proposed alternative 
construction location.  Construction and operational activities are not believed to cause an 
environmental health risk or safety risk that would be considered to disproportionately affect 
children.  Therefore, no impact to the socioeconomic resources would occur with respect to the 
construction and operation of the ARDEL facility. 

4.8.1 No Action Alternative 
Under the No Action Alternative, the proposed ARDEL facility would not be constructed; thus, 
no positive or adverse impacts from construction of the facility would occur.  
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4.9 Impacts on Recreational and Commercial Fishing 
The construction and operation of the ARDEL facility at either of the two alternative sites would 
be subscribed to land activities.  No non point sources or point sources discharges are expected 
from construction activities that could impact maritime recreational or commercial fishing 
activities.  Furthermore, the construction of the ARDEL facility does not include any maritime 
activity that would directly or indirectly impact recreational or commercial fishing activities.  The 
calculated CE separation distance for the ARDEL facility is 127 ft (38.7 m) and the UCE 
separation distance is 284 ft (86.6 m)., which do not reach the marine environment where 
recreational and commercial fishing activities are conducted.  Therefore, the construction and 
operation of the ARDEL facility would not impact recreational and commercial fishing. 

4.9.1 No Action Alternative 
Under the No Action Alternative, the proposed ARDEL facility would not be constructed; thus, 
no impacts to recreational and commercial fishing would occur under the No Action Alternative. 

4.10 Impacts on Recreation and Access  
For on-base recreational activities, services available to military and civilian personnel at PMRF 
Barking Sands would remain at the current status during construction activities.  The 
installation’s Recreation Pass-accessible areas are in the southern zone of PMRF and would 
not be affected by the construction or operation of the proposed ARDEL facility.  Temporary 
delays on Hoku Road and associated roads during the construction of the proposed facility may 
occur, but should not cause any significant impacts to recreation or access to the beaches.  
Alternative Site One and Site Two are located approximately 525 ft (160 m) and 900 ft (274 m) 
from the shoreline, and 400 ft (122 m) and 775 ft (236 m) from the landward side of the berm 
bordering the beach, respectively.  Both sites are accessed from several vehicle trails diverging 
from Hoku Road; however, public access to the shoreline directly in front of the two alternative 
sites has been limited or curtailed due to DoD Anti-Terrorism/Force Protection requirements.  
Use of the area directly in front of the ARDEL by the volunteers of the NOAA “Ocean Count” 
annual survey of humpback whales is expected to continue.  This survey is a limited activity 
conducted in between 0800 and 1200 hours on the last Saturday in the months of January, 
February and March.  Access to the area will be coordinated with PRMF security office.  
Therefore, the construction and operation of the ARDEL facility will not impact recreation and 
access. 

4.10.1 No Action Alternative 
Under the No Action Alternative, the proposed ARDEL facility would not be constructed; thus, 
the No Action Alternative would provide no change to current recreation and access practices 
on PMRF. 

4.11 Impacts on Health and Safety  
Construction of the proposed ARDEL facility at either alternative location would not involve any 
unusual activity that would create health or safety impacts to the community working or living on 
PMRF or other military facilities of PMRF.  Construction activities would be limited to 
conventional activities such as minor localized excavations, erection of concrete structures, and 
lying of utilities lines.  Therefore, no impact on health and safety is expected from the 
construction of the ARDEL facility.   

The operation of the ARDEL facility would generate RF that creates an increased risk of HERP.  
The calculated CE separation distance for the ARDEL facility is 127 ft (38.7 m) and the UCE 
separation distance is 284 ft (86.6 m), which comprise a very limited area around the proposed 
ARDEL facility. 
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To mitigate the risk of HERP, the following actions measures will be in place: 

� Lights will be installed on the roof and turret tower to warn personnel of turret rotation 
(red light) and transmission of RF (blue light).  Control of these lights will be integrated 
with radar operations. 

� Exterior closed circuit television (CCTV) cameras will be installed to verify that the area 
is clear of personnel prior to radar operation.  Cameras will monitor all exterior entrances 
and the parking lot.  A CCTV camera position will also be required to monitor the 
shoreline.  CCTV cameras will be the pan-tilt-zoom type to provide maximum coverage 
from each camera and will have night vision capabilities.  The CCTV system will be 
integrated with the building's intrusion detection and access control system. 

� Provide 35 dB of shielding on the rooftop of the ARDEL Building. 

� Provide 25 dB of shielding on the West wall of the ARDEL Building.  No additional 
required for the North, South, and East walls of  the ARDEL Building  

� A perimeter security fence would create a 33 ft (10 m) unobstructed zone around the 
facility.

� Post “BEYOND THIS POINT” RF hazard warning signs on all access points to the roof 
of the ARDEL support building and the antenna tower (See Appendix C for sign 
examples).  

� Post "BEYOND THIS POINT" RF hazard warning signs along the shoreline from azimuth 
205° clockwise to 315° including the Nohili Ditch and access roads open to the general 
public including the entrance road to the ARDEL facility site on Nohili Road (See 
Appendix C for sign examples). 

� Post "BEYOND THIS POINT" RF hazard warning signs along the side unpaved roads 
leading to the MILCON P-422 site (See Appendix C for sign examples). 

� Post "KEEP MOVING" RF hazard warning signs along Nohili Road where the CE PELs 
is exceeded (See Appendix C for sign examples). 

4.11.1 No Action Alternative 
Under the No Action Alternative, the proposed ARDEL facility would not be constructed; thus, 
no impacts to health and safety are expected. 

4.12 Impacts on Aesthetics  
Construction of the proposed ARDEL facility at either alternative location would change the 
general appearance of the area.  Efforts will be made to retain the natural state of the proposed 
construction site.  Minor grading may need to occur (see Section 4.2), though natural features of 
the site will be preferably left untouched and incorporated into the landscape as much as 
possible.  During construction, access roads and staging areas will be required and could be 
seen from surrounding areas including the off-shore area.  Because of the elevation of the dune, 
the view of the construction site and staging area will be minimal from the beaches and near-
shore ocean waters.  Scrub vegetation will partially block the view of the ARDEL facility from 
nearby roads.  Construction activity would be temporary, though the resulting ARDEL facility will 
be permanent.  Figures 3-4, 3-6, and 3-7 show the existing visual conditions at both alternative 
construction locations.  Figure 3-5 shows a conceptual view of the proposed ARDEL facility at 
the preferred location from an ocean view (looking east toward the land).  To further mitigate 
visual impact, the support building and radar tower will be painted in colors that match the 
surrounding vegetation and the mountains in the background.  The body color will be FED STD-
595B paint number 26350 or “Benjamin Moore HC-101”, which is a olive greenish color.  Accent 
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color for the railings, doors, louvers, window frames, and tower will be FED STD-595B paint 
number 14158 or “Benjamin Moore HC-124”, which is a dark green color.  The radar turret 
cannot be painted as it would affect the performance of the system.  Natural landscape 
vegetation will partially hide the view of the two alternative sites from various north, south and 
west locations (e.g., Polihale State Park Access Road).  Also, to hide the view of the ARDEL 
facility when viewed from the ocean via water craft the placement of trees will be considered as 
much as practicable in so much as they do not affect line of site requirements.  

4.12.1.1.1 No Action Alternative 
Under the No Action Alternative, the proposed ARDEL facility would not be constructed; thus, 
no impacts to visual or aesthetic resources would occur. 

4.13 Impacts on Utilities 
Construction and operation of the proposed ARDEL facility at either alternative location would 
require providing utility services to the sites (e.g., water supply, wastewater disposal facilities, 
and electricity).  The largest structure to be built as part of the ARDEL facility would be the main 
support building.  This structure is designed to be a two-story building with solid grouted 
concrete masonry unit interior and exterior walls and total floor area of roughly 16,149 ft2
(1500 m2).  Utility service requirements during the construction and operation of the ARDEL 
facility are anticipated to be well within existing utility service capacities of PMRF.  However, 
power to operate the AMDR Suite will be provided from four 2,825 ekW engine generators that 
would reduce the KIUC electrical demand to roughly 500 kVA.  Current estimates for fuel 
consumption by each generator will range between 35.8 GPH to 189.0 GPH of diesel depending 
on the required electrical loading, which would result in a maximum annual fuel requirement of 
1,993,995 gallons per year (GPY).  It is expected that by the time these generators are leased, 
newer models with higher fuel efficiency would be available that could reduce these fuel 
consumption estimates.  These generators would not require use of external sources of flow 
through cooling water, such as ground or coastal waters for their operation. 

Because of its relative low staff size, it is anticipated that the ARDEL facility water requirements 
would be well within existing state maximum delivery capacity of water service capacities of 
320,000 GPD (1,211,332 L).  Sanitary sewer service is not available for the proposed ARDEL 
facility.  An individual wastewater system would be provided based on the projected peak 
number of personnel who may occupy the facility.  The individual wastewater system would 
include a gravity sewer line, distribution box, manholes, septic tank and leaching field.  The 
individual wastewater system would be located on the south side of the ARDEL building.  
Therefore no significant impacts to the PMRF utilities are expected during the construction or 
operation of the ARDEL facilities. 

4.14 Transportation 
The construction and operation of the ARDEL facility does not have a direct impact on air 
transportation, as no air activities such as air support operations are required.  Minor indirect air 
impacts include slight increase on air traffic from personnel visiting the facilities (e.g., from other 
islands on the state or from out of state locations), and air traffic is already restricted over 
PMRF.  Minor direct impacts on ground transportation are expected during the construction and 
operation of ARDEL.  At maximum operational capacity, and assuming 10,000 gals tanker truck 
capacity, about 3.8 fuel deliveries truck per week would be required as no fuel lines are 
available to supply the two 20,000 gallons fuel tanks.  The Hawaii Department of Transportation 
has determined that the Level of Service on Highway 50 between Imiloa Road and Kao Road, is 
at 50 to 75% volume-to-capacity.  Therefore, the expected increase in ground transportation 
from the facility should not impact the ground transportation on PMRF access roads.   
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4.15 Cumulative Impacts 
Under NEPA (40 CFR 1508.7), cumulative impacts are defined as “the impact on the 
environment which results from the incremental impact of an action when added to other past, 
present, and reasonably foreseeable future actions regardless of what agency (Federal or non-
Federal) or person undertakes such other actions.”  Cumulative impacts can result from 
individually minor but collectively significant actions taking place over time.  Cumulative impacts 
can result from both direct and indirect impacts.  Direct effects are caused by the action and 
occur at the same time and place as the proposed action.  Indirect effects are caused by the 
proposed action, but are later in time or farther removed in distance, yet still reasonably 
foreseeable.   

Based on this environmental assessment, possible cumulative impacts from the proposed 
project include: 

� Increase in RF field within PMRF and therefore restricting space available for future 
projects due to potential EMI. 

� Increase in fossil fuel consumption to support operation of radar generators.
� Slight traffic increase on PMRF access road 

� Moderate increase to power demand at PMRF 
� Required disposition or transfer of function of the ARDEL facility at the end of the AMDR 

Suite life cycle. 

Like any other facility established at PMRF, the operation of the ARDEL facility would have to 
be considered during the planning and implementation of future activities and facilities.  PMRF 
is the world's largest instrumented multi-environment facility capable of supporting surface, 
subsurface, air, and space operations simultaneously.  A complex assemblage of systems is 
located throughout the installation, with many of these systems either emitting or receiving 
multiple RF.  Every time a new source of RF is deployed on PMRF, it further limits the options 
for future installation and operation of new systems susceptible to EMI and increase the risk of 
causing EMI with existing systems.  The RF that would be emitted by the AMDR Suite will 
increase the RF within PMRF and has the potential of causing EMI with other systems.  To 
mitigate the risk for EMI and ensure compatibility with existing and future systems, the operation 
of the ARDEL facility will be coordinated with PMRF Instrumented Control Center.  Also post-
installation EMR hazards and EMI surveys should be conducted to ensure that recommended 
mitigation measures are sufficient and effective.   

The operation of the ARDEL facility will also require the frequent delivery of fuel by tank trucks, 
along Highway 50 from storage facilities located in Port Allen.  Port Allen has adequate fuel 
storage capabilities to support the need of the ARDEL facility.  The estimated average of fuel 
used would require an additional tanker truck every other day on the access roads to PMRF and 
should not impact vehicular traffic.  The required additional electrical service to the ARDEL 
facility (excluding test equipment) from the local Kauai Island Utility Cooperative (KIUC) Mana 
power grid is within the capabilities of the system.  The ARDEL facility electrical power 
requirements would not cause limit or impact the electrical power received by other users of the 
KIUC Mana power grid.   

The main structure of the ARDEL facility would be the two story, 16,149 ft2 (1,500 m2) support 
building.  At the end of the AMDR life cycle this building would have to be disposed of or have 
another activity assigned to it.  The working space of this building could also be modified to 
support future PMRF projects.  The ARDEL antenna tower, which would be built separately from 
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the main building, the fuel tanks and leased generators could be easily dismantled at the end of 
the project life cycle, reducing the footprint of the project.    

None of these impacts would curtail the range of beneficial uses of the environment, are 
contrary to state policies of long term environmental goals, or would adversely affect the 
welfare, social welfare, or cultural practices of the community of Kauai and the State of Hawaii.  

4.16 Determination 
Based on the studies performed and resources evaluated, the proposed project will not have a 
significant impact on the environment.
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Chapter 5 List of Prepares

Government Preparers 

Samuel Johnson, Environmental Program Manager, NAVSEA 04RE 
Years of Experience 25 

Michael Stout, AMDR Test and Evaluation Lead Program Executive Office, Integrated Warfare 
Systems 2.0 Above Water Sensors 
Years of Experience: 35 

Tom McCarey III, P.E. NAVSEA MILCON Project Engineer NAVSEA 04Z 
M.S., 2000, Civil and Environmental Engineering, George Washington University, Washington 
D.C.
Years of Experience: 17 

Contractor Preparers 

Rafael A. Olivieri, Associate, Booz Allen Hamilton 
Ph.D., Biology, 1996, University of California Santa Cruz 
M.S., Marine Sciences, 1987, University of Puerto Rico 
B.S., Biology, 1982, University of Puerto Rico 
Years of Experience: 20 

Jennifer Scarborough, Associate, Booz Allen Hamilton 
B.S. Wildlife Management and Forestry, Virginia Tech 
Years of Experience: 15 

Gilbert Jones, Senior Associate, Booz Allen Hamilton 
BS Communications, 1990 Michigan State University  
Years of Experience: 20  

Zachary Greenbauer, Systems Analyst (Test and Evaluation Engineering), BAE Systems Inc. 
B.S., Electronics Engineering Technology, 2004, DeVry University, Phoenix, Arizona 
Years of Experience: 3 
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Chapter 6 AGENCIES AND INDIVIDUALS CONTACTED 

Naval Sea Systems Command, Department of the Navy 
Washington, DC 

Chief of Naval Operations Environmental Readiness (CNO N45) Department of the Navy, 
Arlington, VA 

Space and Naval Warfare Command, Department of the Navy 
San Diego, CA 

Naval Facilities Command Pacific, Department of the Navy 
Pearl Harbor, HI 

Pacific Missile Range Facility, Department of the Navy 
Kekaha, HI 

United States Department of the Interior, Fish and Wildlife Service 
Hawaii

State of Hawaii, Department of Business, Economic Development and Tourism 

State of Hawaii, Department Land and Natural Resources
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APPENDIX A: COASTAL ZONE CONSISTENCY DETERMINATION 
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APPENDIX B: HERO ANALYSIS 
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APPENDIX C: NATIONAL HISTORIC PRESERVATION ACT REVIEW 
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APPENDIX D:  USFWS SECTION 7 INFORMAL CONSULTATION CONCURRENCE LETTER 
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APPENDIX E:  30 DAYS EA PUBLIC NOTICE 
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