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DEPARTMENT OF DEFENSE
DEPARTMENT OF THE NAVY

FINDING CF NO SI GNl FI CANT r¥pAcT FOR THE MOUNTAI NTOP SENSOR
INTEGRATION AND TEST PROGRAM AT PACYFIC MISSILE RANGE FACILITY~
MAKAHA RIDGE, PACIFIC MYSSILE RANGE FACILITY = KOKEE, KOKEE AIR
FORCE STATI ON, KAUAI, HAWAII

pursuant t o Council on Environmental Quality regulations (40 CFR
Parts 1500- 1508) inplenmenting pro¢edural provislons of the

Nati onal Environmental Policy Act, the Department of the Navy
gives notice that an Environmental Assessment (EA) has baen
prepared and an Environmental Impact Statement is not being
prepared for implementaticn of the Mountaintap Sensor Integration
and Test Program (MBITP).

The purpose of MSITP 1s to eval uate the enhanced technology
required for deteotion and tracking af targets by an airborne
radar platform at lemg range. Thin teating is aessential to
mlitary readiness of exiating and future nmlitary operations
worl d-wi de. MSTITP Will enhance the Navy's ability to detect
airborne targets.

The propased action im a ground- baaed, test, and denonstration of
alrborne surveillance and communi cation technol ogy associated
with | ong-range detection and tracking of targets. This project
is referred to as the Muntaintop Sensor Integration and Test
Program and is sponsored by the Advanced Research Projects
Agency. Three test sites have been chosen on the island of
Kaunai, Hawaii: the Pacific Miseile Range racilLtE = Makaha Ridge
(PMRF - Makaha Ridge); the Pacific Missile Range FacCility - Kokee
(PMRF =~ Xokee)r and the Kokee Air Foroe Station (KAFs). The

MBI TP facility will be rotated among each of the three sites over
a three year ,oeriod, with no sites being used simvltaneously.
The action W[l incorporate two 45 foot long trailere housing a
display ana operations center, and a pedestal/antenna structure
which holdas the Radar Surveillance Technology Experimental Radar
?RSTER) equipment, Antenna height will vary at each site. A 25
oot high auxiliary tower will be used to support assembly and
surveillance of RSTER, Additionally, a linear patch antenna will
be used in conjunction With the RSTER system. After the three
year test is conplete all equipment will be removed from the

si tes.

Three alternatives to the proposed action were considered. The
no-action alternative was censidered unaccaptabls because Wit hout
the proposed MSITP testing the Department of Defense woul d be
required to rely on the existing inadeguate radar technology to
track. advanced airborne targets ameng land and sea elutter. fThe
alternative =ite an Mt. Hal eakal a, Maui was unaacept abl ¢ because
it lacks airborne targste for tracking, has N0 existing range
contyrol, posed flight safety problens caused by comercial air
traffic, proximity to ocean, and sea clutter. Three sites on
Rauai were all considered acceptable and were incorporated into
the proposed action. . Alternate technol og¥ woul d require a
significant inerease IN flying hours and funding, and would have
no appreci abl e environnental advantage,




No significant inpacts to the environnent are expected to occur
due to the proFosed action. Al three sites on Kauai, Hawaii are
In attainment tor the six criteria pollutants, thus the Clean Air
Act does not require a conformty determnation for the proposed
action. The proPosed action is in conpliance with the State

| npl enentation Plan for neeting anbient air quality standards.
The proposed action will only Increase the personnel on the three
sites by 5, thus having a negligible inpact on traffic patterns
surroundi ng each site. Temporary increase in vehicle and dust
emssions w |l occur due to construction of the antenna. Dust
will be controlled by watering any exposed soil. No significant
increase in demand on the infrastructure of thethree sites is
anticipated. Existing utilities will be used for the M3 TP set-
up and operation. The Office of State Planning has concurred

w th the Navy that the proposed action is consistent wth the
Coastal Zone Managenent Act of Kauai, Hawaii .

A natural resource survey was conducted in Decenber 1992 on al |
threeNELO osed eites. The MBI TP facility on PMRF - Makaha R dge
and PVRF Kokee wi |l be |ocated on existing paved surfaces. Site
preparation at KAFS will include the removal of 6, 000 square feet
of I ntroduced ¥el|omgg!nger, ?rad|ng the site, and possible
construction of retaining walls and drainage facilities, but wll
have no significant |nPact_on any native birds or mammals.
Exterior Irghting at all sites will be designed to deflect
lighting downward to avoi d possible disorientation of traveling
birds. The effects of the electrona?netic fields, produced by
the MBI TP, on birds will be negligible since the power density of
the RSTER (16 mW/cm?) is well bel owthe power |evels known to
affect birds (50 mW/cm2). No federally or state listed
endangered or threatened plants or animals will be inpacted by
the project.

No visual inpacts are anticipated fromthe erection of the
proposed MSITP and RSTER antenna, Construction of the
pedestal/antenna unit wWll vary with each of the sites; 85 feet
at PVRF - Makaha Ridge, 56 feet at PMRF - Kokee, and 52 feet at
KAFS. However, these structures will be tenporary and will not
gernanently affect the existing aesthetic value of the areas.
here wi || "be no significant hazards of el ectromagnetic radiation
to personnel, fuel, or ordnance. No significant increases in
nol se are anti ci pat ed.

A cultural and historic surveﬁ of the sites was conducted in
Decenber 1992 which found no historic, cultural, or _
archaeol ogi cal renmains, The State Hstoric preservation (fice
of the Departnment of Land and Natural Resources concurred with
t he survey concl usion

Based on information gathered during preparation of the EA the
Navy finds that the proposed Mountalntop Sensor |ntegration and
Test Program on Kaual, waii, will have no significant inpact on
t he environnent.



The EA addressing this action may be obtained from Commander,
Paci fic Division, Naval Facilities Engineering Command, Pearl
Harbor, Hawaii 96860- 7300 (Attn: M. Melvin Kaku, Code 23),

t el ephone E)808) 471-9338, A limited number of copies of the EA
are available to fill single copy requests.

V9 SNl \OAy D n w\&L&k«\

Dat e Thomas J. Peeling
Speci al Assistant for Environmental Pl anning
Shore Activities Division
Deputy chief of Naval Operations (Logistics)
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ABSTRACT
ENVIRONMENTAL ASSESSMENT FOR THE MOUNTAINTOP SENSOR
INTEGRATION AND TEST PROGRAM AT PACIFIC MISSILE RANGE FACILITY-
MAKAHA RIDGE, PACIFIC MISSILE RANGE FACILITY-KOKEE, ANDKOKEE AIR
FORCE STATION
KAUAI, HAWAII

Lead Agency: Advanced Research Projects Agency
Washington, D.C.

Coordinating Agency: Pacific Division, Naval Facilities Engineering Command
Pearl Harbor, Hawaii

Host Agency: Pacific Missile Range Facility-Barking Sands
Barking Sands, Kauai

Prepared hy: Helber Hastert & Fee, Planners
733 Bishop Street, Suite 2590
Honolulu, Hawaii 96813

Contact: Mel Kaku, Planner In Charge, Code 23
Environmental Planning Division
Pacific Division, Nava Facilities Engineering Command
Pearl Harbor, Hawaii 96860-7300
Telephone (808) 471-9338

The Advanced Research Projects Agency (ARPA) in Washington, D.C., proposes a ground-based
test and demonstration of airborne surveillance and communication technology and algorithms
associated with long-range detection and tracking of advanced airborne targets by an airborne
radar platform. The project is referred to as the Mountaintop Sensor Integration and Test
Program (MSITP). The MSITP project had been proposed for three aternative sites located on
the island of Kaual, Hawaii: the Pacific Missile Range Facility-Makaha Ridge (PMRF-Makaha
Ridge); the Pecific Missile Range Facility-Kokee (PMRF-Kokee); and, the Kokee Air Force
Station (KAFS). The MSITP Facility will be rotated among each of the three main sites over a
three-year period. The sites will not be used simultaneously.

The primary physical components of the MSITP project include two 45-foot long trailers, which
will house the display and operations center for the project, and an antenna/pedestal structure
housing the radar equipment for the project. The primary radar equipment to be tested is
designated the Radar Surveillance Technology Experimental Radar (RSTER).  Secondary
components of the project include: an auxiliary tower (approximately 25 feet high) to support
assembly and checkout of the RSTER-90 antenna prior to lift and mounting on the primary
RSTER tower (the RSTER-90 configuration would flip the RSTER antenna 90°); a linear patch
antennato be used in conjunction with the RSTER system; and, an ADS-18s antenna to be used
in conjunction with the RSTER system.

No significant environmental impacts that cannot be mitigated are expected as a result of the
proposed actions. There will be no visua impacts associated with the MSITP project a the
PMRF-Kokee sSite; hazards of electromagnetic radiation (EMR) to helicopters which carry
electroexplosive devices (EEDs) at PMRF-Makaha Ridge will be mitigated by adherence to safe
operating distance requirements; hazards of electromagnetic interference (EMI) to facilities at
PMRF-Makaha Ridge which affect range operations at PMRF-BS, and facilities at PMRF-Kokee
operated by NASA, NOAA, and USNO, will be minimized by operating in specified frequency
ranges, sector blanking and cooperative scheduling; disorientation of Newell's Shearwater, will

be minimized by deflecting security lighting downward; and, the clearing of vegetation at KAFS
will belimited to non-native species.
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EXECUTIVE SUMMARY

This environmental assessment (EA) has been prepared pursuant to the Nationd
Environmental Policy Act (NEPA). The EA addresses the potential environmental
impacts of a proposed ground-based, test and demonstration of airborne surveillance and
communication technology and agorithms associated with long-range detection and
tracking of targets by an arborne radar platform. The project, sponsored by the
Advanced Research Projects Agency (ARPA) in Washington, D C, is referred to as the
Mountaintop Sensor Integration and Test Program (MSITP).

Three stes have been sdlected as possiblelocations for this test: the Pacific Missle Range
Facility-Makaha Ridge ("PMRF-Makaha Ridge'); the Pecific Missle Range Facility-
Kokee ("PMRF-Kokee"); and, the Kokee Air Force Station ("KAFS'). All dtes are
located on the idand of Kauai, Hawaii. The MSTP facility will be rotated among each

of the three man dtes over a threeyear period. The gtes will not be usd
simultaneoulsly.

The primary physical components of the MSITP project include two 45-foot long trailers,
which will house the disgplay and operations center for the project, and an
pedestal/antenna structure housing the radar equipment for the project. The primary
radar equipment to be tested is dedgnated the Radar Surveillance Technology
Experimental Radar (RSTER). The overal height of the pedestal/antenna unit will vary
with each of the dternative sites. gpproximately 85, 56, and 52 feet above ground
elevation at PMRF-Makaha Ridge, KAFS and PMRF-Kokee, repectively.

Secondary components of the project include:

an auxiliary tower (agpproximatey 25 feet high) to support assembly and checkout
of the RSTER-90 antenna prior to lift and mounting on the primary RSTER tower
(the RSTER-90 configuration would flip the RSTER antenna 90°);

. alinear patch antennato be usad in conjunction with the RSTER system; and,
®  an ADS18s antennato be usad in conjunction with the RSTER system.

Flora/Fauna. Impacts associated with the proposed action were not found to be
dgnificant. Two of the three dternative stes have dready been developed and paved
(PMRF-Makaha Ridge and PMRF-Kokee). The third ste, KAFS, is a vegetated area
within Kokee State Park that is dominated by introduced or exotic plant species. No
listed, candidate or proposed threstened and endangered flora and fauna species were



found, nor any plants or animas found consdered rare and vulnerable. However,
because of the likely presence of the Newell's Shearwater at PMRF-Makaha Ridge,
which is federdly listed as threatened, security lighting will be shidded downward to
avoid disorienting the birds. As additiona mitigation, security lighting will be minimized
during the months of October and November when the young Newell's Shearwaters leave
their mountain burrows to head out to sea.

In addition, although the KAFS site does not hogt any listed, candidate or proposed
threatened and endangered species, an undisturbed portion of the site is dominated by
native habitat characteristic of a diverse mesic forest. Should this portion of the Site be
utilized, design of the project will accommodate preservation of habitat for native plants
and land birds. There is sufficient area on the disturbed portion of the Ste to
accommodatethe MS TP antenna/pedestal.

Coagal Zone Management Act. The Navy has determined that the proposed action is
congstent with the State of Hawaii Coastd Zone Management goals and objectives, and
has received a concurrence from the State of Hawaii Officedf State Planning.

Historic, Cultural, and Archaeological Resources. The proposed action will have no
adverse effect on historic, cultura or archaeologica resources. An archaeologica survey
of the proposed sSites reveded no historic or cultural resources. These findings supported
a "no effect" determination under the provisons o 36 CFR Pat 800, which wes
concurred with by the State Historic Preservation Officer.

Traffic. Because there will be only nomina additiona employees associated with the
project (five), therewill be no noticesble impact on the surrounding road network.

Infrastructure/Utilities. Existing utility sysems (wastewater, water, electricity) are
capable of handling the minima increasein demand associated with the proposed project.
However, because of the unreliable natureof power supplied by Kaua Electric Company,
emergency power through use of existing resources will be provided by PMRF on a non-
interference basis to the proposed project in the event of power disruption.

Visual Resources. The visud impects of the MSITP project would be minimd. The
RSTER antenna would be visible for a distance of about 100 yards between the 14- ad
15-mile marker of Highway 550 in Kokee State Park if located at the PMRF-Kokee Ste.
However, because the existing visua environment in the vicinity aready includes utility
poles and an existing 30-foot antenna pedestal, visua impacts will not be sgnificant.
Moreover, the additiond mechanica equipment attributable to the MSITP project (and
visua impacts asociated thereto) is temporary and will be removed within three years.

vi



Electromagnetic Radiation (EMR), Electromagnetic Interference (EMI),
Electromagnetic Compatibility (EMC). Hazards of eectromagnetic radiation to
personnel( HERP) and birds at all sites will be minima due to the rotation of the RSTER
during most operations and sector blanking. A pre-operationd test of the proposed
antennawill be conducted to vdidate the findings of an EMR modding andysis that was
conducted for the EA. In addition, warning lights and sgnswill beinstalled.

Hazards of eectromagnetic radiation to fuel (HERF) is minimd at all stes because there
are no hazardous fuel locations within the caculated HERF distance of the RSTER. The
potentia for electromagnetic interference (EMI) occurring to existing facilitiesat PMRF-
Makaha Ridge is minima since high powered radars are dready operating at this siteand
the RSTER will use sector blanking. During the preparation of this EA it was determined
that locating the MSITP project a Site 1 a& PMRF-Makaha Ridge would interfere with
PMRF-BS range operations, specificaly the Integrated Target Control Sysem (ITCS)
Facility. Therefore, the MSTP project will be moved to a site (Site 1A) approximately
100 yards east of Site 1.

It was aso determined during the preparation of this EA that EMI could affect existing or
planned sensor and communications programs operated by the Nationd Aeronautics and
Space Adminidration (NASA), the Nationa Oceanic and Atmospheric Administration
(NOAA), ad the U.S. Navd Obsarvatory (USNO) if the MSITP project is located at
PMRF-Kokee or KAFS (Sites 2 ad 3, respectively). Such problems will be avoided
through a combination of mitigation measures including cooperative scheduling among
NASA, NOAA, and USNO, sector blanking in the direction of NASA, NOAA ad
USNO facilities, the use of harmonic filters, if necessary, the sdection of a compatible
frequency range in the proposed UHF operating band and the devdopment of an
operations planning document.

There are no ordnance Stes or routes at either Makaha Ridge or PMRF-Kokee, and only
andl arms (percusson) ammunition a KAFS. Therefore, hazards or EMR to HERO for
facilities at these dtes are minima. However, helicopters carrying dectroexplosive
devices (EEDs) do use the heliport a Makaha Ridge. The maximum caculated EMR at
the hdiport is bdow the HERO UNSAFE and SUSCEPTIBLE levels due to sector
blanking of the radar. Hélicopters with HERO UNSAFE or SUSCEPTIBLE ordnance
on-board and flying within the RSTER operating sector should avoid flying within 7,352
and 2,548 feet of the RSTER site, respectively.

It is anticipated that problems associated with e ectromagnetic compatibility (EMC) will
occur. To mitigate these potentia impacts, the RSTER frequency hopping will be limited



« to certain frequency ranges and several frequencies will be locked out which could
interfere with several Command Guidance and Command Destruct frequencies used for
rocket and missilelaunches at PVRF-BS.
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10 INTRODUCTION/SUMMARY

This environmenta assessment (EA) is prepared pursuant to the Nationa Environmental
Policy Act (NEPA). The EA supports a proposed ground-based test and demongtration of
airborne surveillanceand communication technology and algorithms associated with long-
range detection and tracking of advanced airborne targets by an airborne platform. The
project is referred to as the Mountaintop Sensor Integration and Test Program (MSITP).
The primary physical components of the program include two 45-foot long trailers, and
an antenna/pedestal structure (hereinafter referred to asthe "MSITP facility”).

Three stes had been sdected as possible locations for this test: the Pacific Missle Range
Fecility-Makaha Ridge ("PMRF-Makaha Ridge'); the Pecific Missile Range Facility-
Kokee ("PMRF-Kokee"); and, the Kokee Air Force Sation ("KAFS"). All stes are
located on the idand of Kaua, Hawaii (Figure 1). The MSTP Facility will be rotated
among eaech of the three main Stes over a three-year period. The stes will not be used
smultaneoudly.

11 Project Description

The Advanced Research Projects Agency (ARPA) in Washington, D C, sponsor of the
MSITP project, requires a land-based capability to test different types of radars and
communi cations equipment without the expense o flying. The United States Air Force,
Rome Laboratory (GriffissAir Force Base, New York) is managing the MSTP project
for ARPA. The U.S. Nawy is providing logisticdl and engineering support for the
MSITP project.

Vaious radar modds can be brought to the test facility for analysis without the
requirement for flying. The MSTP project is desgned to provide a sgna environment
conggting of targets, clutter, and noise levels representative of an operationa airborne
surveillance and tracking radar. The parameters which determined the final sdection of
the three Sites on Kauai include:

atitude;

depresson angle;

near-in ground clutter;
controlled air space;

targets o opportunity;

Site preparation; and,
environmental consderations.
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The primary radar equipment to be tested is desgnated the Radar Surveillance
Technology Experimental Radar (RSTER). The RSTER is a long-range survelllance
radar desgned by MIT/Lincoln Labs (Lexington, Massachusetts), to provide surface ship
detection and tracking capability againgt anti-shipping cruise missles. The RSTER is
"trangportable’ and sdf-contained. It congsts of two 45-foot long trailers and an
antenna/pedestal unit. One trailler houses the tranamitter and the recever sgnd
processing equipment. The second trailer housesthe display and operations center. Each
trailer weighs 45,000 pounds, and can be transported by tractor. A typica two-trailer
configurationis shown in Figure 2.

Typical Trailer Configuration Figure: 2

MOUNTAINTOPSENSOR INTEGRATION & TEST PROGRAM

Kauai, Hawalii




The antenna will be mounted on a sted tower or pedestd to be erected as part of the Site

preparation. The overdl height of the pedestal/antenna unit will vary with each of the

and 52 feet at PMRF-Kokee. A

1

tes: 85 feet at PMRF-Makaha-Ridge; 56 feet at KAFS
typica antenna/pedestal unit with a RSTER attached is shown in Figure 3.
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The antenna and pedestd are separate units, eech weighing ebout 5,000 and 7,000
pounds, respectively. Prime power for operaion o the system is 225 kilowatts (kW).
The 16-foot (5 meter) by 32-foot (10 meter) antenna structure rotatesat 5 revolutions per
minute (rpm). Fixed 5.8" azimuth pencil beams are scanned in devation usng low
power phase shifters. The 14 solid sate amplifiers deveop 600 waelts each for atotd o
8 kW averageand 128 kW peek power a the tranamitter output (input to the antennalis 4
kW averageand 64 kW peak). The bet antenna performanceis provided across the 420
to 450 megaherz ( MHz) band, dthough nearly the same parformanceis provided from
400 to 500 MHz.

In addition to the primay ded tower, an auxiliay tower, the "UNC' Tower,
(approximatdy 25 feet high), will be located an Ste to support assembly and checkout of
the RSTER-90 antenna prior to lift and mounting on the primary RSTER ded tower.
The RSTER-90 antenna configuration would flip the RSTER antenna 90°.

The linear (paich 1) antenna to be used in conjunction with the RSTER sygem is an
auxiliary array to be usd at the same time as the RSTER antenna.  Its purpose is to
tranamit successve pulses out of individud petch dementsin the array.  This movemant
o the phese center of the array has the effect d miaking the radar act as if it is moving
with respect to the ground like an airborneradar. The array is about two feet high and 32
feet long and afew inchesthick. The patches have a beam width o about 120 degrees.
The pogitioning of thisarray is nat as critica as the man RSTER array.

The ADS-18s antenna to be used in conjunction with the RSTER sysgem is a new
experimenta upgrade antenna for the E2 radar sysem. For some tests, this antenna will
take the place o the RSTER antenna and will be usad with the RSTER tranamitter. It
will bein an enclosure which rotates but the antennaaso has azimuth scanning capability
to about +60 degrees. Thearray itsdf is a horizontd linear aray with 18 dements. The
array isabout two feet high, 21 feet wide and Sx feet deep.

Nore of the Stes would be operationd smultaneoudy. When testing is completed & one
site, the radar equipment and trailers will be moved to the next test Site. It is anticipated
that tesing would be completed within three years after the first dte is operationd, a
which time al dtes will be returned to their existing condition. The MSTP project will
employ about five personnd for three yearsan a full-time bags.

1.2 Alternatives Considered

Three dternatives to the proposed action were conddered: a no-action dternative;
dtemate Stes, ad dtemate technology. These dternatives were determined to be nat



feasible for a variety of reasons, such as aisence of targetsd opportunity; range control,
flight safety; and, proximity to the ocean. Therefore these dternatives were dismissed
from further consderation. These dternativesare discussed in more detail in Chapter 3.

1.3 Summary of Probablelmpactsand Mitigation Measures

This section summarizes the probable impacts anticipated as the result of the congruction
of the MSITP project, and measures that can be usad to mitigate these impacts, where

appropriate.

Flora. A botanical assessment survey of the proposed sites reveded no listed, candidate,
or proposed threatened and endangered species, nor are any of the plants congdered rare
and vulnerable.  Although the KAFS site does not host any listed, candidate or proposed
threatened and endangered species, the undisturbed portion of the Site is dominated by
native habitat characteristic of a diverse mesic forest. This portion of the site should
remain intact to preserve habitat for native plants and land birds. Thereis sufficient area
on the disturbed portion of the dte to accommodate the MSTP antenna/pedestal (the
trailers would be located on a separate portion of the KAFS, on an area dready
disturbed).

Fauna. An avifaunal and ferad mammd survey of the Stes reveded no listed, candidate
or proposed threatened and endangered species. The Hawalian Hoary bat, an endangered
mamma has been placed a the KAFS site by anecdota information. Congruction of the
MSITP project would not have a 9gnificant impact on the Hawaian Hoary Bat.

Impacts from security lighting associated with the MSITP project at all sites could cause
native birds to become disoriented and injure themsdves.  Security lighting shall be
designed to be deflected downward to mitigate the potentia for disorientation. Security
lighting should be avoided during the months of October and November, when young
Newell's Shearwatersleave their mountain burrowsand heed out to sea

In addition, native vegetation at the KAFS ste should be preserved to protect habitat for
native land birds. There is sufficient area on the disturbed portion of the ste to
accommodate the MSITP antenna/pedestal (the trailers would be located on a separate
portion of the KAFS, on an area dready disturbed). No negative impacts are anticipated
to native birds as the result o radar beams because the power dengty of the RSTER will
be bdow the threshold to cause harm to birdlife and the radar will only beilluminated in
an 80° arcin a westerly direction.
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Electromagnetic Radiation (EMR). Hazards of eectromagnetic radiation to personnel
(HERP) and hirds at al sites will be minima due to the rotation of the RSTER during
mogt operations and sector blanking. Hazards of eectromagnetic radiation to fuel
(HERF) is minimd at al stes because there are no hazardous fud locations within the
caculated HERF distance of the RSTER. The potentia for eectromagnetic interference
(EMI) occurring to exiging facilities at PMRF-Makaha Ridge is minima since high
powered radars are already operating at this Ste and the RSTER will use sector blanking.
During the preparation of this EA it was determined that locating the MSITP project at
Site 1 at PMRF-Makaha Ridge would interfere with PMRF-BS range operations,
specificdly the Integrated Target Control Sysem (ITCS) Facility. The MS TP project
will be moved to a site (Site 1A) approximately 100 yards east of Site 1.

There are no ordnance Sites or routes at either Makaha Ridge or PMRF-Kokee, and only
smal arms (percussion) anmunition at KAFS. Therefore, hazards or EMR to HERO for
facilities at these dtes are minima. However, hdicopters carrying eectroexplosive
devices (EEDs) do use the heliport at Makaha Ridge. The maximum caculated EMR at
the heliport is bdow the HERO UNSAFE and SUSCEPTIBLE levels due to sector
blanking of the radar. Helicopters with HERO UNSAFE or SUSCEPTIBLE ordnance
on-board and flying within the RSTER operating sector should avoid flying within 7,352
and 2,548 feet of the RSTER site, respectively.

It was dso determined during the preparation of thisEA that EMI could affect existing or
planned sensor and communications programs operated by the Nationa Aeronautics and
Space Adminidration (NASA), the Nationd Oceanic and Atmospheric Adminigtration
(NOAA), and the U.S. Navd Obsarvatory (USNO) if the MSITP project is located at
PMRF-Kokee or KAFS (Stes 2 and 3, respectively). Such problemscan be avoided with
a combination of mitigation measures including cooperative scheduling among NASA,
NOAA, and USNO, sector blanking in the direction of NASA, NOAA and USNO
facilities, the usedf harmonic filters, if necessary, the selection of a compatiblefrequency

range in the proposed UHF operating band and the development of an operations
planning document.

Visual Resources. The existing 30-foot antenna pedesta a the PMRF-Kokee Site (Site2)
is vishble for a distance of about 100 yards between the 14- and 15-mile marker aong
Highway 550 travelling in a downhill direction. The RSTER antenna would add about 23
feet of mechanica equipment to the existing pedestal. However given the existing visud
environment (the currently visible 30-foot antenna pedestal and prominent utility poles
and lines dong Highway 550), the impacts o the MSTP facility would be minimd.
Additionally, there will be no known long-term visua aesthetic impacts due to the
temporary (three years) nature of the MSITP project.



b

Archaeological, Cultural and Historic Resources. The Makaha Ridge Site 1A and the
Kokee Air Force Sation Site 3 underwent full archaeologica inventory survey which
condsted of 100% surface survey ad limited shove subsurface tesing.  No
archaeologicd stes or cultural materids were identified during the survey. The Makaha
Ridge Site 1 was not surveyed because the area was previoudy heavily developed and 'is
completely paved with asphat. The Kokee NASA dation Parce A dite (Site 2) dso wes
not surveyed because the area was previoudy heavily devdoped and has an existing
concrete dab with an existing 30-foot tower on grade at the proposed ste. There will be
no ground disturbing activity at this ste. In accordance with 36 CFR 800, the proposed
congtruction and use of the MSITP radar facility will have "no effect" on any historic
gtesor cultura resources.
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20 PURPOSE AND NEED FOR THE MOUNTAINTOP SENSOR
INTEGRATION AND TEST PROGRAM

The purpose of the Mountaintop Sensor Integration and Test Program (MSITP) is to
demondrate the enhanced technology required for detection and tracking of targets by an
airborneradar platform at long range. Thetesting of new radar systemsis essentid to the
sate of military readiness of existing and future operations world-wide. The MSITP is
neither associated or planned to be usad in the development or testing of any wegpon
sysems intended for use in the Strategic Defense Initistive.  The MSITP program has
been designed to addressthe following issues:

Demondirating the power aperture required to achieve detection of targets;

Demondtrating equipment stability and coherent processing techniques required for
MISION SUCCESS,

Demondrating the ability to establish tracks in the presence of hundreds of
additional detections due to birds, insects, and other sources,

Demondirating the ability to achieve required levels of cancdllation in the airframe
environment, which includes airframe interference, microphonics due to airframe
flexure and vibration, airframe mean motion and random motion due to wind gusts
and turbulence; and,

Collection of clutter measurement data for andlyss and characterization in order to
generate and validate computer modes in support of enhanced sgnal processing
technology.

A total of four sites were evauated for the MH TP project. One site was on the idand of
Maui, and three Sites were on the idand of Kaua. Only the three sites on Kaua were
congdered to be viable dternativelocations based on an andysisof locationd criteria: (1)
the Pacific Missile Range Facility-Kokee (PMRF-Kokee); (2) the Pacific Missle Range
Facility-Makaha Ridge (PMRF-Makaha Ridge); and, (3) the Kokee Air Force Station
(KAFS).

The screening to limit the aternative Sites to Kauai was primarily based on three criteria
(1) the favorable environmenta conditions a the three dites for the emulaion of an
airborne platform; (2) high terrain (up to 4,200 feet above mean sea leve [MSL]) with
steep dropoffs; and, (3) both land and sea clutter.



Kauai is the home of the US Navy Pacific Missle Range Facility a Barking Sands
(PMRF-BS). PMRF-BS has the facilities and equipment to provide on-site support ad
can launch low-flying airborne targets which can be used as test targets for the
experiment. PMRFBS aso has a range control and flight safety capability and can
collect target parameters (postion, trgectory, speed, etc.) which can be used for the
radar equipment tes. PMRFBS hes three dternative test site locations for the UHF
radar. Thefirst Steis a Makaha Ridge, the second siteis at Kokee (the previous NASA
Tracking and Control [T&C] site), and the third Steis at the Kokee Air Force Station.

The Makaha Ridge Ste is located near the Kaulakahi Channd, which separates the
Hawaiian idands of Kaua and Niihau, a the edge of a diff at an devation of about
1,500 feet above MSL. Dueto the limited amount of near in-ground clutter interference,
thissteis an ided location to test airframe wing interference effects on the UHF radar
sgna processng. Both the KAFS and the PMRF-Kokee Stes are located at higher
elevations (about 3,700 feet and 4,200 feet above MSL, respectively), thus supporting the
desired emulation of an airborne platform.
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3.0 ALTERNATIVES CONSIDERED

Three dternatives to the proposed action were consdered and are discussed bdow: no-
action; alternatesites; and, alternatetechnology.

31 No-Action Alter native

The no-action aternative would require the Department of Defense to rdy on existing
radar technology to track advanced airborne targets in the presence of land and sea
clutter. The benefits associated with this dternative relate to the economic "savings'

accrued from the deferment of public funds for the congtruction and operation of the
MSITP facility.

Detriments of the no-action dternative include the inability of existing radar technologies
to adequately provide sufficient tracking capability of advanced airborne targets.  This
shortcoming is the result of advanced airborne targets escaping detection of existing radar

technology. Therefore, the over-all preparedness of Depatment d Defense operations
world-wide would be decreased.

3.2 AlternateSite Alternative

The U S Air Force surveyed a totd of four sites on the idands of Maui and Kauai,
Hawaii as potentia locations for the MSITP facility. O these candidate sites, the Maui
Steat Mt. Haleakala was €liminated for reasons described below:

the sitelacksairbornetargetsfor the radar to track;

the site lacks range control to provide support for the project;

flight safety is of concern due to the proximity of commercid air traffic;

= the dteis not close to the ocean, thus making it difficult to test airframe wing
interferenceeffects, which iscriticd to the overall success of the experiment;

= because the dte is not close to the ocean, it dso lacks sea clutter, which is an
essentia environmenta condition for the experiment (sea clutter is the description

usd for the appearance of ocean surface irregularities, including waves, on the
radar system); and,



= the dte lacks steep dropoffs in terrain, which is necessary to provide a clear
background for the radar.

3.3 Alternate Technology Alternative

An dternative technology was to retrofit an existing aircraft to test the radar system.
Under this dternative of retrofitting an aircraft, the radar could only be tested during
airborne operations, thus necesstating requirements for duplicativeaircraft resources and
a sgnificant amount of flyinghours. This dternative would require a substantia amount
of funds for the aircraft fuel, maintenance, and operation of aircraft during the life of the
program. Additiondly if modificationsto the radar equipment were required, it would be
very codly to make those modifications to the aircraft relative to a land-based facility.
Therefore, in condderation of the expenditure of aircraft fuel, discharges of gassesto the
environment, the extensve mantenance requirements, and dSgnificant funding
requirements, this technology aternative was rejected.
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40 DESCRIPTION OF THE EXISTING ENVIRONMENT

The following sections describe the existing environment a each of the three sites
proposed to host the MSITP project; PMRF-Makaha Ridge (Sites 1 and 1A); PMRF-
Kokee (Site 2); and, KAFS (Site 3). Section 4.1 presentsinformation common to each of
the proposed sites.

4.1 Regional Setting

4.1.1 Location

Each of the three proposed sites for the MSITP project are located on the west side of the
iIdand of Kauai in the State of Hawaii. Two of the sites, (PMRF-Kokee and KAFS) are
situated within Kokee State Park, which is owned by the State of Hawaii and managed by
the Department of Land and Natura Resources, Divison of State Parks (Figure 4).
Kokee State Park is the home of the Waimea Canyon, which has been formed by the
erosion of the great caldera that essentialy formed the entire idand of Kauai, and is one
of the primary tourist destinations on Kaual. Many spectacular public viewing aress,
including the Kalaau and Wamea Canyon Lookouts, are Stuated in the park, in addition
to the Kokee Lodge and Museum. The main entry to Kokee State Park is via Kaumualii
Highway and Waimea Town.

Wamea Town is the second largest town on the west side of Kaua, with a 1990
population of about 1,840 (State of Hawaii Data Book, 1991). Approximately three
miles west of Waimea Town is Kekaha Town, with a 1990 population of about 3,506
(ibid). About three miles west of Kekaha is the Pacific Missle Range Facility-Barking
Sands (PMRF-BS), which is the largest civilian employer in west Kauai, with a total of
about 580 civilian employees (PACMISRANFAC HAWAREA Master Plan, 1990).
PMRF-Makaha Ridge, which is located about seven miles north of PMRF-BS, is a
secondary operations area for PMRF-BS. The diteis Stuated at the seaward terminus of
Makaha Ridge, a sea cliff fronting the channel between theidands of Niihau and Kauai.

4.1.2  Physiography/Topography

Kauai is the oldest and fourth largest of the eight main Hawaiian Idands. It is 33 miles
long and 25 miles wide comprising about 555 square miles. The idand began as a huge
shield volcano similar to Mauna Loa on theidand of Hawaii. The rocks of the volcano
are of the Waimea Canyon volcanic series, which is further classified into the following

units. the Na Pali formation; Olokele formation; Haupu formation; and, the Makaweli
formation.



e

AN .
o Kalalau
*~* Lookout

'Ko.kee Air Force Station :
T o (Sl'fe 3)
PMRF-Makaha 'R‘dge Site # ¢ tees.
(Sltes 1 and 1A) |

R Kokee
S State Park

Island of Kauai #D Not to Scale

Regional Location Map | Figure: 4

MOUNTAINTOP SENSOR INTEGRATION & TEST PROGRAM -\

Kauai, Hawaii

2500 5000




Makaha Ridgeis part of the Na Pali formation, which dates from the Pliocene Period in
geologic history. The formation conssts of olivine basalt, basalt, and picrate basalt
accumulated on the flanks of the Kauai shield volcano. Makaha Ridgeis one of a series
of ridges north of Barking Sands which descends from the central highlands directly to
the sea.  The terrain is segp and eevation changes abruptly. The devation of the
Operations Area on Makaha Ridge varies from about 1,460 feet to 1,850 feet above
MSL. Elevations aa PMRF-Kokee and KAFS are about 3,710 feet and 4,200 feet,
respectively.

4.1.3 Climate

Generdly speaking, Kauai has a mild, semi-tropica climate. Because of the marine
influence and the prevailing northeast tradewinds, there is very little diurna or seasond
variation in temperature. At PACMISRANFAC, long, dry, hot spells are common,
especidly during the summer months, and the mean annua temperature range is 70
degrees Fahrenheit to 78 degrees Fahrenheit. Mean annua rainfal is about 20 inches,
with three-fourthsof this amount falling during the period of October through March. At

the upper end of the Makaha Ridge Access Road, at about 3,700 feet above MSL, rain
and fog are nearly daily occurrences.

Because of the elevation of PMRF-Kokee and its proximity to Mt. Waialeale, one of the
wettest locations in the world, the climate at PMRF-Kokee is markedly different from
that of PMRF-Makaha Ridge. The mean annuad rainfall in the area is about 66 inches
(recorded over a 52-year period). Mean temperatures are much lower than Makaha

Ridge, as should be expected, ranging from 51 degrees Fahrenheit to 68 degrees
Fahrenheit.

Theclimateat KAFS is smilar to the climateat PMRF-Kokee. The mean annual rainfall

in the area is higher, about 90 inches, and mean temperatures are similar to the range
experienced at PMRF-K okee.

414 Flood Hazard

None of the proposed sitesis subjected to any flood hazards.

415 Utilities

Sanitary Sewage System. Each of the proposed sites is serviced by cesspools and/or
septic tank/leaching fields. These systems wereinstaled prior to the adoption of State of
Hawaii Public Hedlth regulations for private wastewater trestment works and individual



wastewater systems.  Higtoricdlly, there have been no problems identified with the
cesspools operations.  Therefore, the reliance on cesspools to partidly dispose of
sanitary wastewater is adequate since they are exempted from the requirements of Chapter
62 of the State of Hawaii Department of Health regulations (Y eg, 1992).

Under Chepter 23 of the State of Hawaii Department of Hedth regulations, the State
Underground Injection Control (UIC) program requires a permit and submisson of data
for sawage injection wells. However, as sated in the regulations, "non-residentia waste
disposd systems which receive solely sanitary wastes where the facility generates less
than 1,000 [gdlons per day] gpd" are excluded from the requirements of Chapter 23.

Basad on the per capita sewage flow generation criteria established by the State Public
Hedth Service Publication No, 526, the 1,000 gpd trand ates to gpproximately 66 persons
based on 15 gdlons per capita per day per shift. Because no individua cesspool system
at the station serves more than 66 persons per day (nor would it with the MSITP project),
the permit and submisson of data requirementsof Chapter 23 are not gpplicable (ibid).

Electricity. All of the proposed sites obtain power from Kaua Electric Company's 12.5
kV feeder from the Waimea subgtation. In the case of PMRF-Kokee and KAFS, power
is transmitted via a 12.5 kV line which paralels Highway 550, while power to PMRF-
Makaha Ridge is tranamitted via a 12.5 kV line that winds down the Makaha Ridge
Access Road. Kaua Electric Company hasindicated that service to all three sites can be
provided (Appendix A).

Backup power is consdered necessary for al areas because of the unrdiable nature of
electrical service provided by Kaua Electric Company.

416 Circulation

All of the proposad Sites are reached via one of two routes off Kaumudii Highway, the
man circulation route connecting west Kaua to Lihue. Highway 550, a State Highway,
is the primary circulation route linking Kokee State Park to Kaumudii Highway and
Wamea Town (Figure 1). Highway 550 has a posted speed limit of 25 miles per hour,
with a paved width that varies between 18 and 20 feet. The second access route is via
Kekaha Town on a County of Kaua road that intersects with the State Highway 550,
about seven milesfrom Wamea Town.

PMRF-Makaha Ridge is reeched by a paved two-lane access road, the Makaha Ridge
Access Road, that connects to Highway 550 as a "T" intersection in the vicinity of the
14-mile marker on Highway 550. Driving distance between Wamea Town and the
turnoff for the Makaha Ridge Access Road is about 14 miles. Driving distance to the
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Makaha Ridge Complex from the intersection with Highway 550 is about four miles
(Figure 4).

PMRF-Kokee is reached by Highway 550, and is located in the vicinity of its 14-mile
marker. Ingressand egressto Parcel A is viaan access road which branchesoff Highway
550 (Figure4).

Similar to PMRF-Kokee, KAFS is dso reached by Highway 550. KAFSislocated in the
vicinity of the 18-mile marker, about 1/4-mile below the Kadaau Lookout (Figure 4).

4.1.7 Higoric, Cultura and Archaeologica Sites

The Waimea-Kekaha region is noted for the richness of its historica and archaeologica
stes. The Wamea River valley, canyon and watershed, prominent natural features of the
region, were important to Kauai's early Hawaiian people. The resources in the upper
forests (sandawood trees from which to make canoes and image logs, bird feathers, and
other materials), were harvested to support coasta communitiess Mo of the known
historic and archaeological features in the region have been identified in these coastd
aress.

In conjunction with activitiesin the upland aresas, it islikely that in addition to collecting

resources, early Hawaiians built temporary shelters dong trails and at stes where certan
resources would have been collected regularly.

418 Stateof Hawaii Land Use Policies

Sate Land Use Law. The State of Hawaii Land Use Law isintended to preserve, protect
and encourage the development of lands for those uses to which they are best suited. It
directs the counties to integrate their land use controls with those of the State.  All lands
within the State have been placed in one of four land use districts by the State Land Use
Commission in accordance with the 1961 State Land Use Law:  urban, rural, agricultural

and conservation. Each of the four proposed dtes are within the State Conservation
Digtrict.

Coastal Zone Management Act (CZMA). The CZMA program requires federa agencies
to conduct activities directly affecting the coastal zone in a manner consigtent, to the
extent practicable, with a state's CZMA programs. In Hawaii, review for condgstency is
done by the State's CZMA lead agency (the Governor's Office of State Planning), on the
bads of a condgstency determination prepared by the Navy.



Lands which are consdered federd enclaves, including those under |ease to the Federa
.government (such as the proposed sites at PMRF-Makaha Ridge, PMRF-Kokee and
KAFS), are excdluded from a dtate's coastd zone. This does not exempt the federd
government from complying with consstency review requirements, ensuring that any
project does not affect the coasta zone.

419 Kaua County Land Use Policies

The mgor land use policy document for the County of Kauai, the Generd Plan, shows no
designation for PMRF-Makaha Ridge, PMRF-Kokee or KAFS, as no maps have been
adopted by the County which includethe area. Likewise, thereis no zoning designation
for the three areas. However, even in the aisence of such designations, the County of
Kaua has no jurisdiction over the proposed dtes, because they are Stuated within the
State Conservation Didtrict (Mamaclay, December 1992).

42 Pacific Missle Range-Makaha Ridge (PMRF-Makaha Ridge)
421 Background

The Pacific Missile Range Fecility (PACMISRANFAC) is located on the west side of the
Idand of Kaua and condds of Sx separate areas, including PMRF-Makaha Ridge.
PMRF-Barking Sands (PMRF-BS), which is the primary site for PACMISRANFAC,
congsts of along, narrow 2,046-acre Site located on the Mana Plain, west of Kaumualii
Highway, about 10 miles north of Wamea Town. |t is bordered on the wes by the
Pacific Ocean and on al other sdesby cultivated agricultureand undevel oped land.

The misson of PACMISRANFAC is to provide (@ fully insrumented ranges, (b)
operationa and base support facilities for fleet underwater, surface, and air training
exercises, and, (¢) Navy operationa and technicd evaluation programs. In addition, the
facility has assumed the misson of hogting other services and agencies requiring launch
facilitiesin the central Pacific area.

PMRF-Makaha Ridge, a secondary operations area for PACMISRANFAC, is about
seven miles north of Barking Sands.  This 244-acre complex is located approximately at
the 1,600-foot elevation of Makaha Ridge and is leased from the State of Hawaii (Figure
4). Its primary misson in support of PACMISRANFAC isto providefacilitiesfor range
operationsat PMRFBS.
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422 BaseOpedions

Al Navy-controlled land at Makaha Ridgeis reserved for range operations. The complex
conggts of tracking radars, antennas, communications, electronic warfare ssimulation,
target command control, telemetry facilitiesand a sandby power plant (Figure5). Other
types of land uses are congrained by the terrain, hazard of eectromagnetic radiation to
personnel (HERP) and security consderations. Data, communications, and command
control commands are sent to and from Barking Sands viaa microwave system.

423 Site Description

PMRF-Makaha Ridge is located at the western terminus of the Makaha Ridge Access
Road, gpproximately four miles from its intersection with Highway 550 in Kokee State
Park. The access road is steeply doped, winding through densdy vegetated forest.
Elevations range from about 1,850 feet above ML at the upper reaches of the property
to about 1,460 feet above MSL at the primary location for the MSITP facility at Makaha
Ridge. The man complex has minima vegetation and is covered with facilities to
perform tasks associated with range operations.

One of two locations for the MSITP fecility at Makaha Ridge is Stuated at the western
edge of the Makaha Ridge Complex, at the edge of asea diff (Site 1). Thissite has been
leveled and paved with asphdt (Figure 6). The proximity of this site to the Integrated
Target Control System (ITCS) Facility and the EMI operationa impactsis of concern to
range operations personnd a PMRFBS.  Site 1A is gpproximately 100 yards to the east
and uphill of Site 1 (approximately 1,480 feet above sea level) and is now the preferred
dte a Makaha Ridge. This site has bean levded and paved adjacent to Building 744
(Figure 6).

424 Facility Loading

PMRF-Makaha Ridge employs 28 civilian personnd. All personnd are managed by a
gation contractor who administersthe facilities at Makaha Ridge for PACMISRANFAC.

425 Soils

The generd soils type that underlays PMRF-Makaha Ridgeisin the Makaweli-Waiawa-
Niu association.  This association conssts of deep, gently doping to steep, wel-drained
soilsthat have a dominantly moderately fine textured or fine textured subsoil and shallow,
deep and very steep, well-drained soils over basdt bedrock, on uplands. The most
dominant soil type which underlaysthe two possiblesites of the proposed MSITP facility



PMRF-Makaha Ridge

I Acce

’

/

,
]

Island of Kauai A Not to Scale

_ ! Security
Telemetry Facility gﬁl?é?n g
LEGEND

1 Probable RSTER
] Mainbeam lliumination

Water Tank

[

N 4
SN
AR
L 3
A <
/ Pl iy
H Pl e A1
DREAT | S A
. ' -3
. \ it
\ \
‘{\ |‘\ A
“ A W o .
/ W -
AEEAY : =

Power Plant

Radar

Maintenance
Shop

-Communications ©
. .‘B.ui/'dlr}\g? :»’ " ,. s

Surveillance
Radar
Building

Proposed —
MSITP Facility
(Site 1) ITCS Antenna MSITP Facility

Facility ~ (Site 1A)

AreaMap Figure 5
PMRF-Makaha Ridge

MOUNTAINTOPSENSOR INTEGRATION & TEST PROGRAM <A .
Kauai, Hawail X O m—r0




Sije 1

'''''

View of Site 1 at PMRF-Makaha Ridge iooking west.

Site 1A

View of Site 1A at Makaha Ridge looking south from access road.
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isBadlands (BL). This soil typeis steep to very steep and nearly barren.  Runoff is very
rgpid and geologic erosion is active. The soils forming materid is generaly soft or bed
saprolite. The capability classficationfor this soil is subclass ViiIe, which indicates the
soils are subject to very severe eroson if ground cover isremoved. These areas are of
very steep, shalow and rough mountainous land.

426 Utilities

Electricity. Two 600 kilowatt (kW), 480 volt diesd generators serve as the back-up
electricity sourcefor the Makaha Ridge Complex.

Potable Water System. Water is supplied to the Makaha Ridge Complex through a 4.5-
milelong, two-inch pipdine connected to a State of Hawaii water main at Kokee. Three
storage tanks totaling 76,000 galons provide water sorage for PMRF-Makaha Ridge.

All water purchased by the Navy is chlorinated before distribution. The quality of weater
obtained from all sources and distributed on-gtation is adequate. Monthly bacteriological
analyses are conducted by the State Department of Hedlth.

Sanitary Sewage System. There are two cesspools and one septic tank/leaching field
system serving the Makaha Ridge Complex.

427 Flora

Char & Associates conducted a botanica assessment survey at PMRF-Makaha Ridge
during December 1992. The complete survey is atached as Appendix B, ad is
summarized below as it pertains to the two Stes at Makaha Ridge.

Site 1 & Makaha Ridge overlooks Makaha Valey and the ocean; Site LA overlooks a
smaller unnamed gulch.  Well-maintained grassy lawns and landscape plantings are found
on the relaively level areas around the existing buildings. On the surrounding lands, the
ridge tops and valey walls consst of exposed rock and barren, weethered soil with the
vegetation occumng as scattered pockets of plants, primarily on ledges. The vegetation
on both the primary and the dternate Stes is dominated by introduced or dien species,
introduced to the Hawaiian Idands by humans after Western contact (1778). No listed,
candidate, or proposed threatened and endangered flora species were found, nor any of
the plantsfound considered rare and vulnerable.

Site 1. This Siteis located on an existing asphdt-paved area with a few concrete pads.
Around the concrete pads are smdl patches of weedy herbs and grasses; these include



Nata redtop grass (Rhynchelytrum repens), partridge pea (Chamaecrista nictitans), three-
flowered beggarweed (Desmodium triflorum), and crabgrass (Digitaria adscendens).
Along the edges of the asphalt, pangola grass (Digitaria pentzii) forms dense, lumpy
mats. Scattered through the pangola grass are plants of partridge pea and three-flowered
beggarweed. Along the makai edge of the this site, where it drops off steeply to the
oceen below, are a few shrubs of the native fase sandawood or naio (Myoporum
sandwicense) and lantana (Lantana camara).

Ste IA. This siteis located on a paved ad leveled area.  There are a few small,
scattered tussocks of grasses, including Nata redtop and pitted beardgrass (Bathoriochloa
pertusa), a handful of herbaceous species such as partridge pea and hi'aloa (Waltheria
indica) and somelow, windswept lantana shrubs on this site.

428 Fauna

Phillip Burner conducted an avifauna and fera mammd survey at Makaha Ridge in
December 1992. The complete survey is attached as Appendix C, and is summarized
below asit pertains to the two sites at Makaha Ridge.

A total of five bird species, including two endemic species, were identified at PMRF-
Makaha Ridge. The two endemic species were the White-tailed Tropicbird (Phaethon
lepturus) and the Pacific Golden Plover (Pluvidis fulva). The Golden Plover is a
migratory native bird, which prefers open areas such as mud flats, fieldsand lawns. The
White-tailed Tropicbird isa native seabird, and was observed flyingaong the cliff faceat
Makaha Ridge.

Newell's Shearwater (Buffinis newelli), which is federdly listed as threatened, was not
observed at Makaha Ridge, but may fly over the dite as it goes back and forth between
nesting burrows in the mountains and the open sea where it forages. Two native species
which were not recorded but may likely be found in this area on an occasiona basis are
the Short-eared Owl (Asio flammeus sandwichenss) and the 'T'iwi (Vestiaria in

Three species of exotic (introduced) birds were observed at Makaha Ridge; the Spotted
Dove (Streptopelia chinensis), the Zebra Dove (Geopelia striata), and the Common Myna
(Acridotheres tristis). The exotic birds observed at PMRF-Makaha Ridge are typicaly
found in thisregion of Kauai.

Although no evidence of rats or mice were noted, it is likely that these ubiquitous
mammals inhabit the PMRF-Makaha Ridge area.  Feral Goats (Capra hircus) were seen
at Makaha Ridge.



4.2.9 Historic, Cultural and Archaeologica Sites

Paul H. Rosendahl, Ph.D., Inc. (PHRI) conducted an inventory survey at PMRF-Makaha
Ridge in December 1992. The complete survey is atached as Appendix D, ad is
summarized below asit pertains to the two Sitesat Makaha Ridge.

Ste 1. At the time of the survey, the primary site a Makaha Ridge was paved.
Therefore no prehistoric sites were expected a this site, and none were observed.

Ste 1A. It was conddered possible that trail sysems with associated temporary shelters
could be present in the vicinity of this Ste. Conddering the steep dopes in the areq,
walls were also conddered a possble site type for stabilizing soil. However, no Stes
were found at Site 1A at Makaha Ridge.

4.2.10 Operationa Condraints

Due to the nature of the activities conducted at PMRF-Barking Sands, certain limitations,
or congraints are placed on other base operations. This section briefly discusses
congtraintsaffecting PMRF-Makaha Ridge.

The éectronic interplay between Barking Sands and Makaha Ridge is pat of an
extremely complex range control system required for target control, exercise data
gathering and data transfer. Two components of this system, radars of various types and
microwave channels, require land use congderations broader than their physcad sting.
In the case of microwave antennas, an unobstructed line-of-sight must be maintained
between antennas.  Radars aso require an unobstructed path between the radar antenna
and the object being tracked, otherwise referred to as "look angles” In the case of
PMRF-BS, these look-angles are fairly fixed. OF critical concern is the relaionship
between the radar functions performed by range operations and the two launch facilities
in the north area of PMRFBS. Information is received from the launch "vehicles'
beforeand after launch. It isessentid that this line-of-sght remain unobstructed, as well
as the area to the west of the launch dtes, to dlow clear tracking and information
retrieval capability of the vehiclesafter launch.
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43 Pacific Missle Range Facility-K okee (PMRF-K okee)

431 Background

The buildings and structures of PMRF-Kokee, formerly referred to as the Kokee Park
Tracking Station, have been under the ownership and management control of the Navy,
the Air Force and the Nationa Aeronautics and Space Adminidration (NASA), under a
|ease agreement with the State of Hawaii, which owns the land.

The dte was congructed in 1960 by the Pacific Missle Range and was declared
operationa in time to support thefirst manned Mercury flight in April 1961. 1t continued
to support manned space flight operations and some Air Force ballistics programs up
through 1964. In 1965, by the direction of the Secretary of Defense, the Pacific Missle
Range and associated facilities were split and transferred to the USAF with the termina
ste at Kwajelein transferred to the United States Army.  Kokee Park Tracking Station
was part of the Stes and assets trandferred to the USAF. At that time, the USAF
evauated the tracking station's role as to its misson and decided that the mgor user wes
the NASA manned space flight program. Hence, the USAF transferred the operations
and maintenance responsbility to NASA while still retaining control of the property.
This continued until 1971 when the Air Force Western Range (AFWTR) saw no need to
retain facility and equipment ownership and effected a transfer to NASA.  In 1973,
NASA subsequently transferred control of tracking radar (FPS-16) to the PMRF.

432 Site Description

PMRF-Kokee is made up of five parcestotaling 22.32 acres, located dmogt in a Sraight
line, with the extremities of the site being dightly less than a mile apart (Figure 7).
Parce "A" (3.79 acres) is the southernmogt site and houses the Telemetry and Command
(T&C) Building, the Training and Adminigtration Building and the Logistics Building.
All the facilitiesat Parcel A are presently unoccupied. Thisis the parce that will host
the proposed MSITP project (Figure 8). Specificaly, the MS TP antennais proposed to
be stuated atop an existing 30-foot antenna tower, immediady to the north of the T&C

Building (Figure 9). The trailers would be Stuated adjacent to the building on existing
asphaltic pavement.

Parcel A (Site 2) is surrounded by a cyclone fence, and the area in the vicinity of the
T& C Building has been graded and paved with asphalt (Figure 9). The ground eevation
in the vicinity of the antenna tower is gpproximately 3,710 feet above MSL. Although
some areas of Parcel "A" exhibit moderate dopes, the proposed location for the MSITP
project is nearly level and paved.
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About 1,400 feet to the north, and across Highway 550, is Parced "B" (1.11 acres), where
a power plant and fuel sorage area are located. Parcd "C" (0.38 acres), which is about
1,500 feet further north, incdudes the ANIFPS-16 Boresght Equipment Building, the
FacilitiesBuilding, a microwave antenna and the USB collimétion radar/boresight tower.
Parcd "D" (5.33 acres) isfurther up-dope and contains the SCAMP Tranamitter Building
and SCAMP antenna and the AN/FPS-16 Radar Building. Nine hundred feet further
north is Parce "E" (5.27 acres), which houses the USB Building and antenna and the
SATAN receive antennain what is known as the Kokee Geophysica Observatory (KGO).
Parcd "E" isdso thedte of the Vay Long BasdineInterferometry (VLBI) facility which
is operated by the U.S. Navd Observatory. The baance of the Kokee parcels (6.44
acres) are comprised of easements.

View of proposed MSITP site at PMRF-Kokee, looking south from
access driveway.

Proposed MSITP Facility Siteat PMRF-Kokee Figure 9
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4.3.3 Faclity Loading

As discussed above, Parcd A is unoccupied and presently, no personnd are assgned to
itsfacilities.

434 Soils

Soils which underlay PMRF-Kokeeare of the Kokee series, characterized as wdl-drained
soils on the uplands of the idand of Kauai. They have been developed in maerid
westhered from basic igneous rock, probably mixed with volcanicash. They vary from
gently doping to very steep soils and are found between 3,400 feet and 4,200 feet
elevation. The specific soils type found at PMRF-Kokee is the Kokee Slty Loam
(KSKE). The permeability of this soil is moderatdy rapid, runoff is medium and the
eroson hazard is dight to moderate.  This soil is used primarily for water supply,
wildlife habitat and woodland. It is generdly unsuited for cultivation.

4.3.5 Utilities

Electricity. A backup powerplant at Parcd "B", congsting of five diesdl generators with
atotal capacity of 1,950 kW, provides backup power for the entire station.

Potable Water System. Water is brought to PMRFKokee by PMRF-BS personne and
stored.

Sanitary Sewage System. All exigting buildings rely on individua cesspool systems for
sawage disposa. Cesspools servicing Parcel A are located west of the Telemetry ad
Control Building.

436 Hora

Char & Associates conducted a botanical assessment survey at PMRF-Kokeein December
1992. The complete survey is atached as Appendix B and is summarized bdow as it
pertains to PMRF-Kokee. The buildings a Parcd A are presently unoccupied. The
proposed MS TP antenna would be placed on top of an existing 30-foot tower. Thearea
under the tower, as wdl as around the T&C Building, is asphaltic concrete. The nearest
vegetation is found in a smdl planter box, about 20 feet west of the tower. The box
supports a weedy mixture of plants such as prickly Florida blackberry (Rubus argutus),
sowthistle (Sonchus oleraceus), daisy flesbane (Erigeron karvinskianus), yelow foxtall
(Seteria gracilis), and smooth cat's eer (Hypochoeris glabra).



The vegetation on the site is dominated by introduced or alien species, introduced to the
Hawaiian Idands by humans after Western contact (1778). No listed, candidate, or

proposed threatened and endangered flora species were found, nor any of the plants found
considered rare and vulnerable.

437 Fauna

Phillip Bruner conducted an avifauna and feral mamma survey at PMRF-Kokee in
December 1992. The complete survey is atached as Appendix C, and is summarized
beow asit pertainsto PMRF-Kokee.

The site is surrounded by forested areas which are a mixture of exotic species and some
native trees and shrubs.  Two native bird species were observed at PMRF-Kokee; the
Pacific Golden Plover (Pluvialis fulva) and the Common Amakihi (Hemignathus virens).
The Pacific Golden Plover is a native migratory bird that prefers open areas such as mud
flats, fidds and lawns. The Amakahi is a native land bird. Neither of these birds are
endangered or threatened.

Three species of exotic birds were observed at PMRF-Kokee the Feral Chicken (Gallus
gallus); the Common Myna (Acridotherestristis); and, the Japanese White-eye (Zogerops
japonicus). These exotic birds are typicd of those found in the region. In addition to
these exotic species, the following birds may aso occur a& PMRF-Kokee: the Barn Owl
(Tyto aba); the White-rumped Shama (Copsychus malabaricus); the Japanese Budhr
warbler (Cettia diphone); and the Eurasan Skylark (Alauda_arvensis).

No evidence of rats or mice were noted at the facility, but these ubiquitous mammas
likely do occur on or near the Ste.  There was evidence of fera pigs outsde the
fencdine. Black-talled Deer (Odocoileus henionus) occur in the Kokee area, but were not
recorded on the survey.

4.3.8 Higtoric, Cultural and Archaeologicd Sites
PHRI conducted an inventory survey at PMRF-Kokeein December 1992. The complete

survey is atached as Appendix D. At the time of the survey, the site at PMRFKokee
was paved. No historic, cultura or archaeological features were observed.
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4.4 Kokee Air Force Station (KAFS)

44.1 Background

The buildings and structures of KAFS are located on an 8.45-acre parcd at the end of
Highway 550 in Kokee State Park and have been under the management and control of
the USAF since 1965 (Figure4). Theland is owned by the State of Hawaii and leased to
the USAF. This aircraft control and warning dation provides 24-hour radar air
surveillance information to the Hawai Regiond Operationd Control Center and is
operated by the Hawaii Air Nationd Guard (HIANG).

4.4.2 SiteDestription

The portion of the 8.45-acre parcd that houses KAFS is surrounded by a security fence
and has been improved with roadways, utilities and buildings. Mgor facilitiesat KAFS
include two radar domes (FPS-20 and FPS-6), an Operations Building, a Generator
Building, a Supply Building, Motor Pool and dormitories (hutments) (Figure 10). The

dormitories are usad primarily by HIANG personnd on active duty during the summer
months.

Theareaindgde the fencelineis generadly characterized by modest dopeswith most of the
vegetation cleared to accommodate the facilities for KAFS.  The proposed MSITP
antenna/pedestal location (Site 3) is outsde the fence line, west of Radar Dome FPS-20,
in an area that is densdy vegetated, at an devation of about 4,220 feet above MSL
(Figure 11). The trailers would be parked on the existing paved area within the fence
line. Thisareaisfairly level, dthough the dopeincreases sgnificantly immediatdy west
of the proposed gite.

44.3 Facility Loading

KAFS employs 67 people, with full-time, day-to-day operationd requirements of 37

people. Staffing is assgned on a 24-hour rotationa bass, and al personnel are members
of HIANG.

444 Soils

The soils which underlay KAFS are Kokee sty clay loam (KSKE). This soil is part of
the Kokee Series which congst of wel-drained soils on uplands on the idand of Kaual.
These soils developed in material weathered from igneous rock, probably mixed with ash.
Kokee Silty clay loam soil is characterized by moderately rgpid permesbility, medium
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View of Kokee Air Force Station site, looking west beyond fence line.

Proposed MSITP Facility Siteat Kokee Air Force Station Figure 11
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runoff and dight to moderate eroson hazard. It is used for water supply, wildlife habitat
and woodland and is generally unsuited for cultivation.

445 Utilities

Electricity. Thereis a back-up generating plant on the station, with a total capacity of
800 kW.

Potable Water System. Water is supplied to the sation by an off-site wdl maintained by
USAF, located about 114-mile from KAFS. Water is tranamitted to the station via a two-
inch water linethat is connected to a 50,000 galon water tank which supplies water to all
the station facilities. All drinking water on the station is chlorinated.



Sanitary Sewage System. All exigting buildings use a sewage septic tank, which is
located west of the FPS-20 Radar Dome or a cesspool, which is located south of the
dormitories.

446 Fora

Char & Associates conducted a botanica assessment survey at KAFS in December 1992.
The complete survey is atached as Appendix B, and is summarized below asit pertains to
the proposed KAFS site.

The dite is the most densdy vegetated of the proposed Sites. It gppears to have been
cleared at least once and is now overgrown with yelow ginger (Hedychium flavescens),
which forms a thick, rhizomatous mat, and a few clumps of hardy fuchsia or earring
flower (Fuchsia magellanica); both are introduced or dien species. Andysisof infrared
photography indicates that the upper portion of the ginger patch and other nearby
introduced species comprise gpproximately 10,000 square feet in the vicinity of the
proposed Ste. Where the ginger paich abuts the KAFS fencdine, thereis alarge pile of
tree branches and lawn trimmingsas wdl as a number of other introduced species such as
velvet grass (Holchus lanatus), montbretia (Crocosmia X Crocasmiiflora), smocth cat's
ear, pangola grass, and prickly Florida blackberry.

With the exception of a smal thicket of firetree (Myrica faya), a noxious introduced
species, and a few plum trees (Prunus cerasifera X salicina), the forest surrounding the
ginger patch is composed primarily of native species characteristic of a diverse mesic
forest. Theseinclude trees of 'ohi‘a (Metrosideros polymorpha), koa (Acacia koa), and
‘'ohe (Tetraplasandra §p.); and smaler trees and shrubsof kopiko (Psychotria §p.) kawau
(Ilex _anomaa), two species of kolea (Myrsine op.), mokihana (Pelea anisata), and
manono (Hedyotis termindis). One smdl plant of the native mint, (Stenogyne purpurea)
occurs in this forest. Ground cover and epiphytic ferns include ho'i'o (mp_w_u_m
sandwichianum), uluhe (Dicranaoperis linearis), 'ekaha (Elaphoglossum hirtum),
kolokolo (Grammitis tenella). Plants of painiu (Addia agyrocoma) and 'uki'uki
(Dianella sandwicenss) form low, rounded tufts.

No listed, candidate, or proposed threatened and endangered flora species were found,
nor any of the plants found considered rare and vulnerable.
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447 Fauna

Phillip Bruner conducted a avifauna and feral mamma survey at KAFS in December
1992. The complete survey is attached as Appendix C, and is summarized below as it
pertainsto KAFS,

As discussed above, the KAFS site contains a mixture of native and introduced plants,
which comprises the best habitat of the three sites, and consequently the greatest number
and diversity of native birds occursthere. Four nativeland birds were observed: 'Elepaio
(Chasempis sandwichensis); Anianiau  (Hemignathus parvus); Common Amakihi
(Hemignathus virens); and, Apapane (Himatignesanguinea). None of these birds are
endangered or threatened. The only native species which were not recorded but may
likely befound in thearea on an occasonal basis are the Short-eared Owl (Asio flammeus
sandwichensis) and the 'l'iwi (Vestiaria coccineq).

Although not observed during the survey, anecdotal information places the Newell's
Shearwater (Puffinus newelli), a native seabird, a the KAFS ste. An injured Newell's
Shearwater that had flown into the fence surrounding the site was discovered at KAFS.
The bird was subsequently turned over to State of Hawaii wildlife authorities. The

endangered Dark-rumped Petrel (Pterodroma phaeopygia) are known to nest in the high
elevation forest near the KAFS site, dthough none were observed during the survey.

Four exotic species were obsarved at KAFS: the Common Myna (Acridotheres trigtis);
the Northern Cardinal (Cardinalis cardinalis); the Hwame (Garrulax canorus); and the
Japanese White-eye (Zosterops japonicus).

Additional anecdotal information indicates that the native and endangered Hawaiian
Hoary Ba (Lasiurus cinereus semotus) has been commonly observed at KAFS. As may
as nine individual bats at one time have been observed foraging for insects around the
KAFS site. In addition, evidence of feral pigs was abundant in the vicinity of KAFS.

Black-tailed Deer occur in the Kokee areg, but were not recorded in the vicinity of KAFS
during the survey.

4.4.8 Higtoric, Cultural and Archaeologica Sites

PHRI conducted an inventory survey at KAFS in December 1992. The complete
inventory survey is attached as Appendix D, and is summarized below as it pertains to
KAFS. On the bass of the inventory survey, which included test excavations, the
geology at KAFS was found to be primarily comprised of back-fill soil, most probably
from previous construction of the facility. Beneath the approximate two-foot layer of



back-fill soil is eroding bedrock. No cultura material of any kind was observed. The
lack of cultural material could be the result of development activity in the area or the
complete absence of sites, which is highly likely the most probable reason since the site
terrain does have existing steep dopesand very little soil for agriculture,
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5.0 ENVIRONMENTAL CONSEQUENCES

This Chapter andyzes the environmenta issues associated with the proposed action.
a1 Direct Effectsand Ther Significance

5.1.1  Traffic Impact

A previous andyssd traffic patterns affecting Highway 550 was conducted for the Navy
by Parsons Brinckerhoff Quade & Douglasin 1990 for the VLBI project. This analyss
indicated that Highway 550 is influenced by a pattern of higher mid-day pesk hour traffic
volume than the traditional morning and evening peek hours (AM pegk hour trips were
measured at 58, PM tripsat 141, and mid-day tripsat 205). This higher mid-day pesk is
primarily due to tourigt-oriented traffic visiting the Waimea Canyon Lookout and the
Kalalau Lookout. The proposed project, however, is expected to generate few, if any,
mid-day trips. Approximately five personnd are anticipated to be working at this project
who will be driving to the three stes during the morning and late afternoon hours.

Traffic impacts to Highway 550 would therefore be negligible during the mid-day peek
hour.

512 Hora

As discussed in previous Sections 4.2.7, 4.3.6, and 4.4.6, Char & Associates conducted
a botanical assessment survey of the dternative MSI TP fecility Sites in December 1992.
The vegetation in the vicinity of Sites 1 and 1A (Makaha Ridge) and Site 2 (PMRF-
Kokee), dthough sparse, is dominated by introduced or dien species. Otherwise, these
stesare paved. On the KAFS site (Site 3), introduced ydlow ginger forms a dense paich
on a previoudy disturbed portion of the site, while an adjoining undisturbed portion is
covered by a native, diverse mesic forest. No listed, candidate, or proposed threastened

and endangered flora species were found, nor any of the plants found considered rare and
vulnerable.

Congtruction of the proposed MSITP project on either of the PMRF-Makaha Ridge Sites
(Stes1 and 1A) or the PMRF-Kokee sSite (Site 2) would not have a negetive impact to
botanical resources. The plants found on the Sites are dmost exclusively introduced
species. These plants occur throughout the idandsin smilar environmenta habitats.

Although the KAFS site does not hogt any listed, candidate or proposed threatened and
endangered flora species, the undisturbed portion of the site is dominated by native



habitat. Destruction of this habitat would result in theloss of additional individua native
plants and would further reduce habitat for nativeland birds (see Section 5.1.3).

513 Fauna

There are two aspects to the possible impact of the MSITP project on the fauna at the
proposed alternative sites; one is related to the possible loss of habitat for native species
during construction of the facility, and the second is related to the operation of the facility
after it has been ingtaled.

Condtruction Period. As discussed in previous Sections 4.2.8, 4.3.7, and 4.4.7, Phillip
Bruner conducted an avifauna and feral mammd survey of the proposed MSITP project
stesin December 1992. Mr. Bruner's survey primarily addresses the construction period
impacts of the MSITP project.

PMRF-Makaha Ridge. The two Makaha Ridge sites are of the least concern to native
birds, primarily because of their barren terrain and lack of suitable habitat. Neither of
the two species of native birds observed at Makaha Ridge (the White-tailed Tropichird
and the Pacific Golden Plover) are endangered or threatened. For this reason,
development of the MSITP facility a Makaha Ridge would not result in a loss of habitat
for native birds. The Newell's Shearwater, a native seabird, may fly over the Makaha
Ridge area as it goes back and forth between nesting burrows in the mountains and the
open sea where it forages. It is possible that any night-lighting of the MSITP facility
could cause disorientation, and subsequently cause an accident in flight.

PMRF-Kokee. Two native birds were observed at the PMRF-Kokee site (the Pacific
Golden Plover and the Common Amakihi). Nether of these birds are endangered or
threatened. No native mammals were observed at this site, and because the proposed
MSITP antenna would be located atop an existing antenna tower, there would be no
additional loss of habitat for native species.

KAFS. The KAFS site contains a mixture of native and introduced plants and comprises
the best habitat of the proposed sites. Consequently, the greatest number and diversity of
native birds occurs there.  None of the four native birds observed at the KAFS site
('Elepaio, Anianiau, Common Amakihi, Apgpane) is endangered or threatened. The
Newell's Shearwater has been observed in the area and the endangered Dark-rumped
Petrel is known to nest in the high eevation forest near the KAFS site.

Although none of the observed native bird species at KAFS are threatened or endangered,
the removal of native trees, which are used extensively by native birds, would eiminate



potential habitat for these pecies. Also, smilar to the Makaha Ridge Sites, the placement

of security lighting for the proposed MSITP project could disorient any Newell's
Shearwater which frequent the area.

Operational Period. The second possible impact on fauna associated with the proposed
MSITP project could occur as the direct result of the operation of the radar equipment.
Basad on research conducted by the Navd Aerospace Medica Research Laboratory in
Pensacola, Florida (NAMRL), the impacts of radar on birds is measured as a function of
the power dendity output of the radar equipment, messured in milliwatts per square
centimeter (mW/cm2). The following discussion is the result of information provided by
John de Lorge, Ph.d., at NAMRL and included in Appendix E.

Effects on birds of brief exposures (less than 60 seconds) at power levels of 50 mW/cm?2
or less are not permanent. Letha effects begin to occur when exposures exceed 100
mW/cm? for greater than 20 minutes. Higher densitiesfor shorter periods of time are not

lethal. However, some birds begin showing stress effects after exposure for 30 seconds
at 25 mW/cm?,

Birds normally exposed to electromagnetic fields in free flight do not evidence any
deviation in flight patterns nor do birds nesting/roosting near large radar facilities show
avoidance or attraction to enhanced radiation fields. It is highly unlikely that any bird
would gpproach the radar antenna near enough to create power absorption at hazardous
thermal levels. Nor isit likely that they would nest in fields where thermd levels were
high enough to produce biological effects.

The power density for the RSTER has been measured & 16 mW/cm? out to 20 feet away
from the radar unit. Ten (10) feet and 100 feet beow the RSTER the power densty
drops to 0.1 mW/cm?2 and 5 mW/cm2, respectively (Lynch, December 1992). These
power dengities, in consideration of the information provided by John de Lorge, Ph.D. at
NAMRL, are wdl bdow those required to produce negative effects on birds.
Furthermore, the RSTER is normally a rotating radar whilein operation and non-essentia
sectors will be blanked out, thereby further reducing the time frame of exposure to any
radar beams and minimizing harmful effects to free flying birds.

514 Visud Resources

The MSITP antenna/pedestal will be a maximum of approximately 85 feet in height and
will resemble other radar facilitiesin appearanceand shape. Since the PMRF-Kokee and
KAFS dtes are located within the boundaries of Kokee State Park, it is important to
consder the visua environment within the park.



Highway 550. Highway 550, which provides access to both facilities from Kaumualii
Highway, extends about 18 miles to the Kaddau Lookout and is characterized as a
winding road that is flanked by dense stands of trees, especidly at higher devations.
Vighility is often restricted, not only by the vegetation, but also by extreme changes in
topography. Formal public lookouts offering spectacular vistas within Kokee State Park
are the Waimea Canyon Lookout, the Pu'u Hinahina Lookout, the Kaaau Lookout and
the Pu'u O Kila Lookout. The generd ambiencedf the drive through the park is one of
lush foliage with occasiona glimpses of Waimea Canyon. Throughout this drive, which
terminates at agpproximately the 18-mile marker a the Kddau Lookout, overhead
electrical wires and utility poles pardle the roadway. There are other reminders of the
built environment. At gpproximatdy the 9-mile marker, there is a microwave dish
antenna that is approximately 100-feet high and is clearly visble asit is gpproached from
adownhill direction.

KAFS. Jus before reaching the Kddau Lookout at the 18-mile marker, the KAFS
maintains a radar facility which is visble from Highway 550 as one gpproaches the
lookout, and from the parking areafor the Kadau Lookout (Figure 12).
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PMRF-Kokee. Between the 14- and the 15-mile-marker, two antennag, one an 85-foot
collimation tower for the USB recelving dish at the Kokee Geophysica Observatory
(KGO) and the second, a 190-foot microwave antenna operated for PMRF-BS, are clearly
vishble as they extend beyond the treeline. No other structures of the PMRF-Kokee Site
arevisiblefrom the highway as one travels uphill, including those a Parce A.

On the drive back toward Waimesa, the USB receiving dish antenna is only occasionaly
visble through the trees between the 15- and 16-mile markers, as it extends above the
treeline. It is mog visible on the downhill approach to the Kokee Lodge for a linedl
disance of about 100 yards. In addition, the VLBI Radio Teescope, now under
condruction at KGO, is dso visble dong this portion of Highway 550. None of the
facilities at PMRF-Kokee are visble from the Wamea Canyon, Pu'u Hinahina, Kalalau
or Pu'u O Kila L ookouts within Kokee State Park.

After proceeding past the Kokee Lodge, the next vishble development is the existing
antenna pedesta at Parcel A of PMRF-Kokee, the proposed site for the MSI TP project.
The pededtd is visble for a length of about 100 yards dong Highway 550 between the
14- and 15-mile marker, traveling in a downhill direction. . This antenna pedesta
protrudes above the tree line. The RSTER radar equipment will add about 23 feet of
mechanica equipment to the pededtd, thereby increasingits visbility. 1t should be noted
that existing eectric utility poles and lines are dso prominent visud features of the
landscape dong this stretch of Highway 550 (Figure 13).

PMRF-Makaha Ridge. PMRF-Makaha Ridge, unlike the PMRF-Kokeeand KAFS sites,
is not visble from public highways. Consequently, there will be no visud impact
associated with the project at PMRFMakaha Ridge, with the possible exception of views
from the ocean. Elevations at the proposed sites on Makaha Ridge are approximately
1,500 feet dbove MSL. Both Sites at Makaha Ridge are located near the western edge of
a sea cliff and therefore, the antenna/pedestal unit will only be visible from the ocean.
However, because Makaha Ridge is dready extendvely developed with other radar and
communicationsantennag, visua impacts to watercraft will be minima.

The overal impact of the proposed MSITP project must be assessed in context with the
regiona and loca physica environment. For the mog part, Parcel A at PMRF-Kokee
cannot be seen from Highway 550 because of the relationship between topography,
vegetation and sght lines. Only brief glimpses of the proposad facility will be possible
from an gpproximate 100-yard stretch dong Highway 550, between the 15- and 14-mile
markers, as one drives downhill. The proposed stea KAFSis behind an existing radar
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facility (FPS-20) and knoll. The gte is not visible from public viewpoints and the
MSITP facility will not be visible after ingalation. In the case of PMRF-Kokee, it is

important to remember the project is temporary; testing will be completed within three
years, after which the facility will be dismantled.

5.1.5 Locational and Physica Site Conditions
Sites 1 and 1A at Makaha Ridge and Site 2 & PMRF-Kokee, have been leveled and

paved. The congtructionof the MSITP facility at these alternative sites will have minimal
impacts on the physica environment.



The KAFS site is covered with dense foliage, with many native plant species The
ingalation of the MSITP facility at this Site will require some site preparation: the
remova of about 6,000 square feet of vegetation and the grading of the site; the possible
congtruction of retaining walls and drainage facilities, and, the inddlation of utility
cables from the antenna to the trailersinside the existing fenceline.

5.1.6 Electromagnetic Radiation (EMR)

The Navd Command, Control and Ocean Surveillance Center In-Service Engineering
West Activity (NISE WEST HAWAII) conducted an eectromagnetic radiation (EMR)
hazard review and an eectromagnetic compatibility (EMC) sudy of the RSTER as it
pertained to the proposed adternativeMSI TP project sites. The studies considered hazards
of eectromagnetic radiaion to personnel, fuel, ad ordnance ( HERP, HERF, ad
HERO, respectively), eectromagnetic interference (EMI) to eectronic equipment and the
electromagnetic compatibility of the RSTER to existing facilities. The full reviews
conducted by NISE WEST HAWAII are attached as Appendix F, and summarized below.

HERP. Hazards of eectromagnetic radiation to personne (HERP) is the result of tissue
heeting by radio frequency (RF) energy. Hazard levels are a result of RF energy
averaged over any sx-minute period. HERP could be caused during operation of the
RSTER, but only during mainbeam illumination by a stationary antenna.  The possibility
of a HERP incident occurring during operation of the RSTER is minimd since the
antennas will be rotating and non-essentid areas will be sector blanked.

HEW is predicted a Site 1A at Makaha Ridge, and Stes 2 and 3 (PMRF-Kokee and

KAFS, respectively) for operation of the RSTER90 antenna even with transmissions
limited to the 225° to 315° azimuth sector due to the lower height of the antenna.

HERF. Hazards of dectromagnetic radiation to fue (HERF) is the ignition of fuel
vapors by arcing or ignition of fuel in contact with RF hested metd in intense RF fields.

There are no fuel locationswithin the caculated HERF distance of the systems antennae
and therefore HERF will be minimal.

HERO. There are no ordnance stes or routes a¢ PMRF-Kokee and Makaha Ridge, and
only smdl arms (percusson) ammunition a¢ KAFS. Therefore, hazards or EMR to
HERO for facilities at these Stes are minima.  However, hdicopters carrying
electroexplosive devices (EEDs) do use the heliport & Makaha Ridge.  The maximum
caculated EMR at the heliport is bdow the HERO UNSAFE and SUSCEPTIBLE levels
due to sector blanking of the radar. Thereis concern about the EMR hazards to these
materials should the helicoptersfly within the operating sector of the RSTER.



EMI. The potentid for eectromagnetic interference (EMI) occumng at PMRF-Makaha
Ridge is minima since high powered radars are dready operating at this Site and the
RSTER will use sector blanking (away from existing facilities). However, the possibility
of EMI at any o the three sites cannot be ruled out entirely. Thisisespecidly important,
because, as described in Section 4.1.4, the eectronic interplay between PMRF-Barking
Sands and PMRF-Makaha Ridge is part of an extremey complex range control system
required for target control, exercise data gathering and data transfer. During the
preparation of this EA, joint discussions between personnel at PMRF-Barking Sands and
Rome Laboratory determined that Site 1 at Makaha-Ridge would probably compromise
range operations at PMRF-Barking Sands and a decison was meade to move the MSITP
project to Site 1A at Makaha Ridge.

It was dso determined during the preparation of this EA that EMI could affect existing or
planned sensor and communications programs located at the Kokee Geophysica
Obsarvatory (KGO), operated by NASA, the Nationd Oceanic and Atmospheric
Adminigration (NOAA), and the U.S. Navd Observatory (USNO) if the MSITP project
islocated at PMRF-Kokee or KAFS (Sites2 and 3, respectively) (Appendix G).

However, on the basis of mitigaton measures and cooperative management procedures as
outlined in Section 5.9, NASA concurs with the project as discussed in ther |etter found
in Appendix G.

EMC. The RSTER tranamitter is capable of operating from 400 to 500 MHz in 1 MHz
increments in its frequency hopping mode. Co-channd interference is predicted to
numerous existing usersin the 400 to 420 MHz and 450 to 470 MHz ranges. In the 420
to 449 MHz range, co-channd interferenceis predicted for severd Command Guidance
and Command Destruct frequencies used for rocket and missile launches a8 PMRFBS.

Co-channd interference is predicted to affect RSTER operations a al stes from the
broadband noise transmisson across the 425-445 MHz range from the AN/ALT-41 at
PMRF-Makaha Ridge or from some aircraft a8 PMRF-BS during exercises. It is aso
anticipated that a path blockage problem could exist for the Integrated Target Control
Sysdem (ITCS at PMRF-Makaha Ridge due to the RSTER antenna.  As discussed
previoudy, the decison to move the MSITP project to Site 1A a Makaha Ridge will
eliminate this conflict. Pre-operationd tests will confirm this finding. Additionaly,
mitigation measures and cooperative management procedures as outlined in NASA's
letter, Appendix G, will minimizeany effectsto their programs.
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5.1.7 Noiselmpact

The exiging noise qudity of PMRF-Makaha Ridge, PMRF-Kokee and KAFS is
predominantly influenced by motor vehicular traffic movement dong both Highway 550
and the Makaha Ridge Access Road, and other factors such as wind moving through the
trees. Because of the location of the dSites rdative to existing roads, and the amount of
vegetative buffering a the PMRF-Kokee and KAFS sites, noise from motor vehicular
traffic is not pronounced. Impacts to noise qudity will be generated by vehicular
movements to and from the MSITP project during congruction activities and by
employess travelling to and from work. Because of the anticipated short period of
congtruction and the smal number vehicles that will be added to the traffic flow by the
five operational employess, it is expected that adverse impacts to the noise quaity of any
of the proposed sites will be minimd.

518 Socio-Economic Impact

In the short-term, construction related employment will be provided while the MSITP
facility is being built. Additiondly, it is anticipated thet five full-time positions will be
created to manage and operate the MS TP facility. These jobs will be terminated once
the project is completed, about three years after testing begins. Because of the relative
size of the congtruction project and the smadl number of jobs that will be created by the
operation of the facility, socio-economic impacts associated with the proposed project are
expected to be minimal.

5.19 Higoric, Cultura and Archaeologica Sites

Paul H. Rosendahl, Inc. (PHRI) conducted an archaeologica inventory survey of the
proposed sitesin December 1992.  The complete report prepared by PHRI is attached as
Appendix D. No historic, cultural or archaeologica remains were discovered at any of

the dtes during the inventory survey. Consequently, there will be no impact on
archaeologicd, cultural or historic Stes.

5110 Air Quality

Air qudity in the vicinity of the dternative Stes is affected by a number of sources,
including: agricultural activities, such as sugar cane burning; vehicular emissons, and
diesd-powered generators.

The principal source of short-term air quality impact will be congtruction activity. Site
preparation and earth moving will create particulate emissons, as will actua congtruction



activity. For congruction-related fugitive dust, adequate dust control measures should be
employed during congtruction. Dus control can be accomplished through frequent
watering of exposed soil.

Long-term air qudity will be affected by the increased number of vehicles occupied by
employees of the MSITP project travelling to and from work for three years only.
However, because only five additiond employees are anticipated for the project, this
impact will be negligible.

5.1.11 Infrastructure/Utilities

As described in previous Sections 4.1.9 and 4.2.8 and 4.3.8, infrastructure and utility
service to the dternative Stes gppears adequate.  These systems should be sufficient for
the MSITP project and five additional employeesanticipated for the MSITP facility, who
will increase demand in a negligible manner. However, if eectrical power from the
public utility is interrupted, it is possible that back-up power serving each of the three
proposed Sites (PMRF-Makaha Ridge, PMRF-Kokee and Kokee Air Force Station) may
not be sufficient to accommodate the MSITP project if operationa activities at the

proposed Sites are in progress.

Impacts of congtruction-related activities on these sysems will aso be negligible, due to
the short-term duration of construction.

5.1.12 Sails

Sites1 and 1A at Makaha Ridge and Site 2 at PMRF-Kokee have been leveled and paved.
No impacts to soils are expected at these gtes.  Site 3 a KAFS, is farly level and
surrounded by vegetation. No impacts to soils are expected a this Site either.

5.1.13 Hazardous Waste Management

There are no known hazardous wastes on the three sites and the proposed project will not
generate hazardous wastes.

5.2 Indirect Effectsand Ther Significance
The scope of the proposed action is rather small, adding only five employees to the labor

force, thereby consuming limited resources and placing minima demands on existing
infrastructure (water, electricity, sewage, trangportation). Therefore, the proposed action
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will not induce changes to the population base, growth profiles or expansons of
necessary infrastructure sysems.

53 Possble Conflicts Between the Proposad Action and the Objectives of
Federal, Stateand Local Land Use Palicies, Plansand Controls

531 Depatment of Defense

The analysis contained in this EA has shown that the location of the MSITP project at
Site 1 at PMRF-Makaha Ridge could affect range operations at PMRFBS. In order to

sudtan high levels of range operations performanceat PMRF-BS, the MSI TP project will
belocated at Site 1A at Makaha Ridge.

532 Hawaii Coastd Zone Management (CZM) Program

The Nationd Coastal Zone Management Act of 1972 (P.L. 92-583), as amended (P.L.
94-730) requires Federa agencies to conduct their planning, management, development,
and regulatory activities in a manngr consgent with the State of Hawaii's CZM
programs. The "coadtal zone' of Hawaii includes all non-federal property within the
state, including offshoreidands and the submerged lands and waters extending seaward to
a disance of three nautica miles The Office of State Planning (OSP), as the lead

agency of the CZM program, is responsiblefor conducting federal consstency review for
federd activities.

The review to establish consgency with CZM policies as dated in E.O. 78-37, is
conducted as specified in 15 CFR Part 930. Although the proposed action is within a
federd enclave, it contains a "spillover”" effect into the coastd zone (radar beams from
the radar test sysems). The Navy has determined that the proposed MSITP project is
congstent with the goals and objectives of the Coagtd Zone Management Program and a
concurrence has been recaived from OSP. A copy o the conggtency form and response
Iscontained in Appendix H.

5.3.3 Nationd Historic Preservation Act

The MSITP project is being carried out in accordance with Section 106 of the Nationd
Historic Preservation Act of 1966, as amended, and 36 CFR 800 (implementing
regulations). Section 106 requires Federal agenciesto consder the effects of their actions
on historic properties. The review process is designed to identify and evauate historic
properties, to assess the effects of the proposed action on the properties, and, if
gpplicable, to find ways to avoid or mitigate adverse effects.  Section 106 applies not
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only to those properties that mest specified digibility criteria.  This could include
properties that have not been listed and even those that have not been discovered,
especidly in the case of archaeologica resources.

In Hawaii, Section 106 review is carried out by the Department of Land and Naturd
Resources. No historic, cultura or archaeologica resources were discovered during the
preparation of thisenvironmenta assessment. The absenceof such resources providesthe
bads for the "no effect” determination which was concurred with the State Historic
Preservation Office (SHPO) of the Department of Land and Natural Resources.

5.3.4 Stateof Hawaii Land UsePolicies

As discused in Section 4.0, al the dternative Stes are located within the State
Consarvation Didtrict.  The decison issued by the United States Didtrict Court for the
Didtrict of Hawaii in Serra Club v, Chenev, Statedf Hawali v, Cheney, Civ, No, 90-761
DAE, determined that the federd government is not required to comply with the State's
Consarvation District Use permitting process. However, compliance with all applicable
State requirements will be achieved.

5.3.5 Kaua County Land Use Policies

The County of Kaua has no recognized land use policy for the dternative Sites, as
adopted General Plan mgps have not been developed for those areas.  In addition, thereis
no County zoning designation assigned to the Sites.  This is because the State Land Use
designation for the dtes is Conservation, and the County of Kaua relinquishes
jurisdiction of the lands to the State of Hawaii. As such, the proposed MSI TP project
does not impact County of Kauai land use policies (Mamaclay, December 1992).

5.4 The Environmental Effectsof AlternativesIncluding the Proposed Action

Except for the "no-action” dternative, al of the proposed adternatives would have some
impacts. It is possblethat selection of one of the aternate Sites identified in Section 3.2
could result in eectromagnetic interference to exigting facilities in the area, disturb
historic, cultural or archaeologica sites, or require the ingtdlation of additiona uitilities
or infrastructure.

The sdection of the aternate technology aternative described in Section 3.3 is reliant on

the use of aircraft to test the RSTER. This aternative would sgnificantly increase the
consumption of fossl fuels because aircraft would nesd to spend thousands of hours
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airborne to achieve the same results as the MSITP project, thereby contributing impacts
to ambient noise quaity and ambient air quality.

55 Energy Reguirementsand Conservation Potential of Various Alter natives
and Mitigation Measures

It is expected that the MSITP facility will require about 300 kW of prime power. In
addition to these operational energy requirements, the facility would expend fossil fuels

during the construction period for the operation of heavy equipment and transportation of
congtruction workersand materialsto the job Site.

5.6 Irretrievableand Irreverable Resour ce Commitments

It is unavoidable that the operation of the MSITP project will require the use of fossl
fuelsto providethe eectricity for the radar operations and the control facilitieswhich will
support the antenna.  Fossil fuels will also be committed to transportation requirements
for the personnd who will operate the facility, and to manufacture and transport the
components of the antenna to the project location. In addition, gpproximately 6,000
squarefeet of paved surface would be required at the KAFS site (Site 3).

Except for the paved improvementsa PMRF-Makaha Ridge, all facilities and equipment
would be removed at the end of the three-year test period.

5.7 Short-Term Use VersusLong-Term Productivity

The most obviousresult of the ingtalation of the MSITP facility will be theingtalation of
a radar antenna that is dedicated to the development of new radar and communications
equipment without the expense of flying the equipment. Not only will the proposed
action result in the development of new radar technology, it will do so at afraction of the
foss| fue expenditurethat would have been required if the tests were conducted airborne.

In addition, there are long-term benefits to be derived by the development of new radar
technologieswith the short-term use of Kaua facilities.

5.8 Urban Quality, Historic and Cultural Resour ces, and the Design of the Built
Environment

As discussed in Section 5.1.4, the MSITP project will have potentid impacts to visua
resources when in use a the PMRF-Kokee site (Site 2).  However this impact must be
consgdered in the context of the existing built environment. Presently, a 30-foot antenna



tower at PMRF-Kokee is vishblefor about 100 yards while driving downhill between the
15- and 14-mile marker dong Highway 550. It is not expected that the location of the
MSITP antenna atop this existing tower will significantly alter the existing visud
environment because of the presencedf smilar facilitiesin the same location.

59 Means of Mitigating Potentially Adver se Effects

ThisEA hasidentified four potential impacts that could cause adverse effects as the result
of the ingalation of the MSTP facility: (1) the potentia loss of native vegetation a
KAFS, (2) the potential disorientation of native birds such as the Newell's Shearwater
due to security lighting; (3) the potential for EMR in the form of HERP a KAFS ad
PMRF-Kokee and EMI at all three Sites; and (4) the potentia impact to visua resources
affected by the PMRF-Kokee Ste.

1. Potential loss of rative vegetation. The concrete ped for the MSITP antenna/pedestal
will require about 6,000 squarefeet of land area. The KAFS site (Site 3) is the only site
that has native vegetation, and it is recommended that this vegetation not be disturbed.
Andysis of infrared aerial photography of the site, (dated 4 October 1992), by Char &
Asociates indicates that the yelow ginger patch, which is in the middle of the dSite,
comprises approximately 10,000 square feet of land area (Char, 1993) and thus could
eadly accommodate the antenna pedestal.  According to Char & Asociates, thisarea can
be disturbed, since this plant species, and others in the immediate vicinity, including the
fire tree, are introduced species.

It is recommended that any Site preparation include retention of the native vegetation
surrounding the ydlow ginger and fire trees, and after the test of the RSTER has been
completed, the antenna ped be removed and replanted with native vegetation similar to
the adjoining forest area by the operationd activity.

2. Potential disorientation of native birds. As discussed by Phil Bruner (Appendix B),
any security lighting associated with the MSITP facility could attract native birds such as
the Newell's Shearwater, and cause disorientation and possbleinjury. The U.S Fish ad
Wildlife Service (USFWS) ad the State Department of Land and Naturd Resources
recommend that any security lighting be designed to deflect the lighting downward. The
USFWS recommends that lights not be ussd a all during the months of October and
November when young Newell's Shearwaters|eave their mountain burrowsto head out to
A

3. Potential impacts of EMR, EMI and EMC. Transmissons from the RSTER can
cause HERP, but only during mainbeam illumination by a dationary antenna.  The
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possibility of a HERP incident is minima since the RSTER will normdly be rotating and
non-essential areas will be blanked out. As a precaution the following actions are
recommended by NISE WEST HAWAII:

ensure that the RSTER will not be able to tranamit in sector blanked areas while the
radar antennais stopped;

install a red flashing warning light that is reedily visble to all personnel in the
surrounding area tha is activated whenever the RSTER, or other radar sysems
associated with the MSITP facility, are tranamitting;

= conduct a pre-operationa HERP survey to ensure that EMR levels in all accessible
areas immediately bdow the RSTER antenna are bdow the HERP criteria. If

hazardous levels are recorded, then these areas should be secured by a personnd
barrier while the RSTER is operating;,

install HERP warning Sgns at the entrances to the RSTER aress,

=  the antenna should be pointed at 270" azimuth and 0" eevation angle or higher
during transmissonsfrom the "UNC" tower at Site 1A;

the antenna should be pointed a an eevation of -5° or higher during transmissons
of the RSTER-90 at PMRF-Kokee (Site 2); and,

the antenna should be pointed an eevation angle of -1.5" or higher during
transmissionsof the RSTER 90 at KAFS (Site 3).

The potentia for EMI occurring at Site 1 at Makaha Ridge is minima since none are now
experienced from exigting high-powered radar. Sector blanking should also reduce the
potentid of EMI occumng. However, the possibility of EMI cannot be ruled out at any
o thethreestes. If the MSITP project is located a either PMRF-Kokee or KAFS, EMI
could occur at the Kokee Geophysical Observatory, affecting the operations of NASA,

NOAA, and USNO. To mitigate possible impacts, the following recommendations are
offered by NISE WEST HAWAII:

temporarily suspend operations if it is sugpected that EMI is interfering with
PMRF-Makaha Ridge or KAFS operations,



require Rome Laboratory to correct or fund efforts to correct any EMI-related
problems, including the relocation of the MSITPfacility at PMRF-Makaha Ridge to
Site 1A;

avoid flying aircraft within 571 feet of the RSTER site.
cooperative scheduling among al activities;

selection of a compatible frequency range in the proposed UHF operating band;
and,

prior to planning ingtallation of the RSTER radar at either the PMRF-Kokee or
KAFS dites, an operations planning document should be submitted for approval to
the Kokee NASA Site Manager in order to preclude possible interference with
existing or planned NASA, NOAA, and USNO sensor and communications
programs. NASA should be consulted prior to any RSTER operationsat either of
these Sites.

On the basis of these recommendations, NASA has found the MSITP project acceptable
and has recommended the following additiona mitigation measure (Appendix G):

sector blanking in the direction of NASA, NOAA and USNO facilities; and,

useof harmonicfiltersin the RSTER transmitter (if measurements demonstrate the
need).

It is predicted that problems associated with eectromagnetic compatiblity (EMC) will
occur across severd MHz ranges. To mitigate these potential impacts, NISE WEST
HAWAII recommends the following actions be taken:

due to predicted co-channel interference in the 400 to 420 MHz and 450 to 470
MHz ranges, RSTER frequency hopping should be limited to the frequency ranges
of 420 to 449 MHz and 470 to 500 MHz.

due to predicted co-channd interference for several Command Guidance and
Command Destruct frequencies used for rocket and missile launches at PMRF-BS,
severa frequencies (listed in Table 3 of Appendix F) should be locked out for
corresponding launches. It is aso recommended that the Instrumentation Control
Center in PMRF-BS range operations review and approve RSTER test schedules
and test frequencies.
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if co-channd interferenceis experienced by RSTER operations from the AN/ALT-
41 aa PMRF-Makaha Ridge or from aircraft exercises, then RSTER operations
should be assigned to remaining frequency ranges (provided frequency assgnment
is granted).

Periodically, hdlicopters carrying eectroexplosive devices (EEDs) use the heliport at
Makaha Ridge. The maximum cdculated EMR at the hdiport is bdow the HERO
UNSAFE and SUSCEPTIBLE leves due to sector blanking. However, thereis concern
about hdicopters with EEDs flying within the RSTER operating sector. Therefore, it is
recommended that heicopters with HERO UNSAFE or SUSCEPTIBLE ordnance on-
board avoid flying within 7,352 feet and 2,548 feet of the RSTER site, respectively.

4. Visual resources. The ingdlation of the MSTP antenna a the PMRF-Kokee Site
would add approximately 23 feet of mechanica equipment to the existing 30-foot antenna
tower. This additional mechanicd equipment will increase the vishility of the antenna
tower dong about 100 yards of Highway 550, between the 15 and 14-mile markers
travelling in a downhill direction, dthough its impacts will be minima due to the nature
of the exigting built environment and the temporary nature of the project (about three
years). Thetemporary nature of the projectis, in itsalf, a mitigation measure.

510 Cumulative Impacts

The completion of this project will temporarily increase demand on existing infrastructure
sysems at PMRF-Makaha Ridge, PMRF-Kokee and KAFS. However, the increases will
be minima and are not expected to tax the existing capacities of those sysems.
Otherwise, the proposed project will add to the built environment for a period of

goproximately three years which, as discussed above, is not expected to create a
sgnificant impact.

511  Additional ApprovalsNeeded

No additiona approvals are required for the MSTP project.
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CHAR & ASSOCIATES

Botanical/Environmental Consultants

4471 Puu Panini Ave.
Honolulu, Hawaii 96816
(808) 734-7828

21 December 1992

BOTANICAL ASSESSMENT SURVEY
MOUNTAINTOP SENSOR INTEGRATION AND TESTING PROGRAM
KOKE'E, ISLAND OF KAUA'I

INTRODUCTION

Three potential sites at Koke'e, Kaua'i, have been selected for
the proposed mountaintop sensor integration and test program
facility. These sites are: Pacific Missile Range Facility (PMRF)-
Makaha Ridge; Koke'e Air Force Station (Hawai'i Air National
Guard or HIANG site); and PMRF-Koke'e (former NASA Tracking

Station). All three sites are easily accessed from Highway 550,
the main road into Koke'e State Park.

Field studies to assess the botanical resources found on the
three sites were conducted on 02 December 1992. The primary
objectives of the survey were to provide a general description of

the vegetation and to search for threatened and endangered plants
which might occur on the three sites.

DESCRIPTION OF THE VEGETATION

Following is a general description of the vegetation found on
each of the three sites. The plant names used follow Wagner et

al. (1990) for the flowering plants and Lamoureux (1984) for the
ferns.



PMRF- Makaha Ri dge

Two areas were surveyed for the Makaha Ridge site. The prinmary
site overl ooks Makaha Valley and the ocean; the alternate site is
| ocat ed about 100 yards south of the preferred site and overl ooks
a smal | er, unnamed gulch. Well-mintained grassy |awns and | and-
scape plantings are found on the relatively |level areas around
the existing buildings. On the surrounding |ands, the ridge tops
and valley walls consist of exposed rock and barren, weathered
soil with the vegetation occurring as scattered pockets of plants,
primarily on |edges.

Primary site: This site is located on an existing asphalt-paved
area with a few concrete pads. Around the concrete pads are small
pat ches of weedy herbs and grasses; these include Natal redtop
grass (Rhynchel ytrum repens), partridge pea(Chammecrista nictitans)
three-flowered beggarweed (Desmodium triflorum, and crabgrass
(Digitaria adscendens). Along the edges of the asphalt, pangola
grass(Digitaria pentzii) forms dense, lunmpy mats. Scattered

t hrough the pangola grass are plants of partridge pea and three-
fl owered beggarweed. Along the makai edge of the preferred site,
where it drops off steeply to the ocean below, are a few shrubs
of the native fal se sandal wood or nai o (Moporum sandw cense)

and | antana (Lantana camara)

Alternate site: This site is |located on nostly barren, exposed
soil. There are a few, small, scattered tussocks of grasses --
Natal redtop and pitted beardgrass (Bothriochloa pertusa); a

handf ul of herbaceous species such as partridge pea and hi'al oa

(Waltheria indica); and sonme | ow, w ndswept |antana shrubs on
this site.




PMRF-Koke'e

The former NASA Tracking Station is unoccupi ed. The proposed
project will be placed on top of an existing metal tower, |ocated
adjacent to the Telenmetry and Control (T&C) building. The area
under the tower, as well as around the T& building, is asphalt
paving. The nearest vegetation is found in a small planter box,
about 20 ft. to the west of the tower. The box supports a weedy

m xture of plants such as prickly Florida blackberry (Rubus
argutus), sowthistle(Sonchus ol eraceus), daisy fleabane (Erigeron
karvi nski anus), vyellow foxtail (Setaria gracilis), and snooth
cat's ear (Hypochoeris glabra).

Koke'e Air Force Station/HIANG

This is the nmost densely vegetated of the three sites. |t appears
to have been cleared at |east once and i s now overgrown with

yel | ow gi nger (Hedychium flavescens), which forns a thick,

rhi zomat ous mat, and a few clunps of hardy fuschia or earring

fl ower (Fuschia nmgellanica); both are introduced or alien
species. \Where the ginger patch abuts the H ANG fence, there is
a large pile of tree branches and lawn trimmngs as well as a
number of other introduced species such as velvet grass(Hol chus

| anatus), nontbretia(Crocosma X crocosniiflora), snooth cat's
ear, pangola grass, and prickly Florida blackberry. Wth the
exception of a small thicket of firetree(Mrica faya), a noxious
i ntroduced species, and a few plumtrees(Prunus cerasifera X
salicina), the forest surrounding the ginger patch is conposed
primarily of native species. These include trees of 'ohi'a
(Metrosideros polynorpha), koa(Acacia koa), and 'ohe
(Tetraplasandra sp.); and smaller trees and shrubs of kopiko
(Psychotria sp.), kawa'u (Ilex anomala), two species of kol ea
(Myrsine spp.), nokihana (Pelea anisata), and manono (Hedyotis




terminalis). One small plant of the native mint, Stenogyne

purpurea, occurs in this forest. Ground cover and epiphytic ferns
include ho'i'o (Diplazium sandwichianum), uluhe (Dicranopteris
linearis), Dryopteris sp., ‘'ekaha (Elaphoglossum hirtum), and
kolokolo (Grammitis tenella). Plants of pa'iniu (Astelia
agyrocoma) and 'uki'uki (Dianella sandwicensis) form low, rounded
tufts. Native birds such as the 'Apapane (Himatione sanguinea)
and 'Elepaio (Chasiempis sandwichensis) were observed at this
site; the 'Apapane even visiting the brillant magenta and purple
fuschia flowers for nectar.

DISCUSSION

The vegetation on two of the sites, PMRF-Makaha and PMRF-Koke'e,
although sparse, is dominated by introduced or alien species.
These are plants which were introduced to the Hawaiian Islands by
humans after Western contact (1778). On the HIANG site, the
introduced yellow ginger forms a dense patch on the disturbed
portion, while the adjoining undisturbed portion is covered by a
native, diverse mesic forest. None of the plants found on the
three sites are officially '1listed, candidate, or proposed
threatened and endangered species (U.S. Fish and Wildlife Service
1989, 1990); nor are any of the plants considered rare and
vulnerable (Wagner et al. 1990).

Placement of the proposed project on the PMRF-Makaha Ridge or
PMRF-Koke'e site would not cause a significant negative impact

to the botanical resources. The plants found on the site are
almost exclusively introduced species; these plants occur through-
out the islands in similar environmental habitats. The alternate
area at Makaha Ridge will need to be landscaped to prevent

further soil erosion.

The HI ANG site is not recommended unless all of the project can
4
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placed only within the disturbed, yellow ginger-dom nated portion
of the site. The surrounding, native-dom nated forest should not
be di sturbed.
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INTRCDUCTION

The purpose of this report is to summarize the findings of a
one day ( 1 December 1992) bird and marmd field survey for a Mountain-
top Sensor Testing and Integration Environmental Assessment Project on
Kaua (see Fig. 1 for actual location of sites surveyed). Also included
are references to pertinent literature as well as unpublished faunal
reports from similar habitat elsewhere on Kauai.

The objectives of the field survey were to:
1-  Document what bird and manmmd species occur an or near the proposed

sites.

2- Provide some baseline data on the relative abundance of each species.

3- Determine the presence or likely occurrence of any native fauna

particularly any that are considered "Endangered" or "Threatened".

4- Determine if these sites contain any special or unique habitats
that if lost or altered by development might result in a significant

negative impact on the fauna in this region of the island.



GENERAL STE DESCRIPTION

Three separate sites were investigated on this faunal survey.
Figures One ™wo and Three show their location and indicate where
faunal census stations were taken. The Kokea Air Force Station
(Hawaii Air National Guard or "HIANG")site contains a mixture of native
and introduced plants. The property slopes down into a forest which
is largely composed of native trees. An existing radar facility
occurs nearby. The PMRF - Kokee (former NARA Tracking Station or
Kokee Site) is located on an existing facility. The vegetation around
the perimeter fence i s a mixture of exotic trees such as Silk O&k and
ome native trees and shrubs. The third site at Maawa Ridge has two
separate areas approximately 100 yards apart. These two sites are
essentially barren soil and pavement.

Weather during the field survey wes overcast and relatively cam.
Light passing showers occured during the morning hours of the visit.
Damage to the forest from the recent hurricane (Iniki) was most noticeable

around the PMRF - Kokee site.

Sy MEHISG

A wd k-through of each site was mede in order to view a representative

sample of the available habitats. Field observations were made with

binoculars and by listening for vocalizations. These observations were



concentrated during the peak bird activity periods of early morning
and late afternoon. Attention was also paid to the presence of tracks
and scats as indicators of bird and mammd activity.

At various locations, during the walk-through, census (count)
stations were established where all birds seen or heard over a period
of eight minutes were tallied. Ary unusual observations of birds made
between these census stations were also recorded. These data provide
the basis for the relative abundance estimates given in this report
(Table 1). Published and unpublished reports of birds known from
similar habitat elsewhere on Kaua were also consulted in order to
acquire a more complete picture of the possible species that might
occur in the area (Pratt et al. 1987; Hawaii Audubon Society 1989;
Bruner 1990). Observations of feral mammds were limited to visual
sightings and evidence in the form of scats and tracks. Nb attempts
were made to trap mammds in order to obtain data on their relative
abundance and distribution.

Scientific names used in this report follow those given in Hawaii's
Birds (Hawaii Audubon Society 1989); A field guide to the birds of Hawaii
and Tropical Pacific (Pratt et al. 1987) and Mammds species of the
World (Honacki et al. 1982).



RESULTS AND DISCUSSION

Resident Endemic (Native) Land Rirds:

Table One lists the native birds recorded at each proposed project
site. The HIANG site contained the greatest number and diversity of
native birds. This is understandable given the more diversified forest
habitat at this location. Four native land birds were observed:

'Elepaio (Chasiempis sandwichensis), Anianiau (Hemignathus parvus),

Common Amakihi (Hemignathus virens) and Apapane (Himatione sanguinea).

None of these birds are endangered. Table 1 shows their relative
abundance at each survey location. The only native species which were
not recorded but may likely be found in the area on an occasional basis

are: Short-eared Owl (Asia flammeus sandwichensis) and 'I'iwi (Vestiaria

coccinea).

Migratory Indigenous (Native) Birds:

One Pacific Golden Plover (Pluvialis fulva) was observed at the

PVRF site and three were recorded near the Makaha Ridge sites. Plover
prefer open areas such as mud flats, fields and lawns. Johnson et al.
(1981, 1989) have shown plover are extremely site-faithful (returning
each year to the same spot and maintaining this behavior throughout
their lifetime). Plover also establish foraging territories which
they defend vigorously. Such behavior makes it possible to acquire

a fairly good estimate of the abundance of plover in any one area.

These populations likewise remain relatively stable over many years.



Resident Endemic and Indigenous (Native) Waterbirds:

Noe of the three sites contain habitat that would be attractive

to waterbirds. N native waterbirds were recorded on the survey.

Resident Indigenous (Native) Seabirds:

™wo Whte-tailed Tropicbirds (Phaethon lepturus) were seen

flying along the cliff face at Maaha Ridge. Newell's Shearwater

(Puffinus newelli) mey fly over these three sites as it goes back

and forth between its nesting burrow in the mountains and the open

sea where i t forages. Mike Ferguson (security guard at HANG

reported (pers. arm) finding an injured Nemd 1's Shearwater that

had flown into the fence surrounding the site. The bird was subsequently
turned over to State Wildlife authorities. The endangered Dark-rumped

Petrel (Pterodroma phaeopygia) are known to nest in high elevation

forest near HANG (Tam Telfer DLNR, pers. acomm ),

Exotic. (Introduced) Birds:

Table Oe notes which exotic species were recorded during the
survey at each of the three proposed project locations aong their
with their relative abundance. Data from surveys in similar habitat
elsewhere (Pratt et al. 1987; Hawaii Audubon Society 1989; and Bruner
1990) suggest the following birds mey also occur on or near these

sites: Ban On (Tyto alba), White-rumped Shama (Copsychus malabaricus),

Japanese Bush-warbler (Cettia di phone) and Eurasian Skylark (Alauda

arvensis).



Feral Mammds

Nb evidence of rats or mice were noted but these ubiquitous
memmds likely do occur on or near these properties. M trapping
was conducted in order to access the relative abundance of mammds

at this site. Feral Goats (Capra hircus) were seen at the Makaa

Ridge sites and evidence of feral pigs (Sus scrofa) was abundant

around the HANG and PMRF sites. Black-tailed Deer {Odocoileus henionus)

occur in the Kokee area but were not recorded on the survey.

The endemic and endangered Hawdian Hoary Bat (Lasiurus cinereus

semotus) does occur on Kaua (Tomich 1986; Kepler and Scott 1990).

N bats were observed on this survey, however, both Mike Ferguson
(security guard) and QVS3l Mel Kawah reported (pers. arm) that
bats were commonly seen on the HANG site. Ferguson has seen as may
as nine individual bats at one time foraging for insects around the

HANG Facitity.

CONCLUIONS

A brief field survey can at best provide only a limited perspective
of the wildlife present in any given area. Naot all species will
necessarily be observed and information on their use of the site
must be sketched together from brief observations, available literature
and unpublished reports. The number of species and the relative

abundance of each species mey vary throughout the year to changing



food resources and reproductive success. Species sometimes prosper

for a time only to later disappear or become a less significant part

of the ecosystem (Williams 1987; Moulton et al. 1990). Thus only long
term studies can provide a comprehensive view of the bird and mamd
populations in a particular area. Nevertheless, some general conclusions

related to birds and manmds at these sites can be made

1-  The native birds recorded on the survey were those species which
would be expected given the types of habitat available. The
HANG site contains the best habitat and consequently the greatest
number and diversity of native birds. The survey of the Maaa
Ridge location recorded only the native Pacific Golden Plover and
the White-tailed Tropicbird. Newell's Shearwater has been found
at the HANG site.

2- The exotic birds recorded on the survey were also those typically
found in this region of Kauai. M unusual observations were mede

reguardi ng exotic birds.

3- Feral mammds included pigs and goats. Other species of introduced
mammds mey also occur in the region. N Hawaian Hoay Bats
were seen but they apparently do occur regularly at HANG based

on reports from personnel working at the facility.



RECOMIVENDATIONS

The following comments are recommendations | meke or suggestions
gathered from conservations | had with UFWS National Marine Fisheries
and DLNR (State of Hawali):

1- | would advise against the removal of any native trees especially
Ohia. This tree is used extensively by native birds. The remova
of non-native vegetation would not be a problem and in fact should be
encouraged. The Méakaha Ridge site would probably be of least concern to

native birds.

2-  William Kramer of WSS suggested that security lighting should be
designed to deflect the light downwards. This could perhaps lessen
the impact such fixtures would have on birds like shearwaters which
are often drawn to lights and subsequently become either disoriented or
fall victims of power lines, cars, or predators such as cats and dogs.
Mr. Kramer also noted that it would be important to not use lights during
the months of October and November when young shearwaters leave

their mountain burrows to head out to sea.

3- Ton Tefer (District Biologist DLNR) responded (pers. comm.) that minimizing
the lights was a good idea and that the Makaha Ridge site would be less



likely to present a problem for birds. Tan also noted that the
endangered Dark-rumped Petrel, a seabird that nests at high elevation,
I's knom to occur near HIANG and thus this site mey be the least desirable

location for the proposed project.

Neither Telfer nor Kramer expressed any specific concerns over the
possible effects, if any, that radar might have on birds and bats

in the immediate area of the proposed facility. Indeed the fact that
radar facilities aliready exist on these sites without any reported
faunal problems suggests that this mey not be a serious concern. The
strength of the radar and the duration of exposure are probably the
major determinants as to whether or not radar poses a difficulty for

birds and bats.

Gae Nitta of the National Marine Fisheries was called and he stated
that the project would not be expected to have any impact on the

species his agency is charged to regulate.
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KEY TO TABLE 1

Relative abundance = number of times observed during survey or average
number on eight minute counts.

A = abundant (ave. 10+)

C = aammn (ave. 5-10)

U = uncommon (ave. less than 5)

R = recorded (seen or heard at times other than on 8 min. counts.

number which follows is the total number seen or heard over
the duration of the survey).
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SUMMARY

At therequest of Mr. Scott Ezer of Helber Hastert & Fee, Planners, on behalf
of hisclient, theUnited StatesNavy (USN), Paul H. Rosendahl, Ph.D., Inc. (PHRI)
conductedan archaeol ogical inventorysurvey of the Mountaintop Sensor Integration
and Test Program projectareq, locatedin theL and of Wameg, Digtrictof Waimea,
Idand of Kauai (TMK:4-1-2-01:6; 4-1-4-01:13; 4-59-01:16). The project area
cons stsof four aternativesites. Twoof thesitesarewithinthePacificMissleRange
- Makaha RidgeFacility. Onesitei sintheKokee Air ForceStation (HIANG), and
thefourthsitei sinthePacific Missile Range - K okeeStation (formerNA SA tracking
gation). The overdl objective of theinventory survey Vs to provideinformation
sufficientfor compliancewith federa historic preservetion Satutes.

Theinventorysurveywasconducted December 1and 2,1993. Duringthesurvey
fieldwork, no archaeol ogicd siteswereidentified. Thefield work includedplacing
shove testsin the Pecific Missile Range - Makaha Ridge Fecility Alternaive Site
andtheK okeeAir ForceStation. Duringthesubsurfacetestingnosignificantculturd
materias wereidentified. Based on the negativefindings of the current work, no
further archaeol ogica work isrecommended for theproject area
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BACKGROUND

Attherequest of Mr. ScottEzer of Helber Hastert & Fee,
Planners, on behaf of hisclient, the United States Navy
(USN), Paul H. Rosendahl, Ph.D., Inc. (PHRI) conductedan
archaeological inventory survey of the M ountaintopSensor
Integration and Test A ogramproject areg, located in the
Land of V& nag, Didtrict of V&l nag, 1dand of Kauai
(TMK:4-1-2-01:6; 4-1-4-01:13; 4-5-9-01:16)(Contract No.
N62742-92-D-0031). The project area condgsts of four
aternative stes. Two of the sitesare within the Pacific
Missle Range - Makaha Ridge Facility. One siteisin the
KokeeAir Force Station (HLANG), and thefourth siteisin
the Pacific Missile Range - Kokee Station (former NASA
trackingstation) (Figuresl-4). Theoverall objectiveof the
inventory survey was to provide informetion sufficient for
compliancewith federd historic preservation statutes.

Theinventory survey vigs conducted December 1and 2,
1992 by Project Supervisor Amy Duna, assisted by Fdd
Archaeologist Sheryl Dowden. The work was conducted
under the overall direction of Principa Archaeologist Dr.
Paul H. Rosendahl. Approximately 16 labor-hours were
required to completethe field work.

SCOPE OF WORK

The basic purpose of the inventory survey was to
identify all sites and features of potentid archaeological
significance present within the project area. An inventory
survey comprises an initial level of archaeological
investigation. Basically, it determines the presenceor absence
of archaeologica resourcesand, if present, indicatestheir
genera natureandvariety,andtheir generd distributionand
dengity. Finaly, it permitsageneral s gnificanceassessment
of the archaeol ogical resources, and facilitatesformulation
of reali sticrecommendationsand estimatesfor such further
workas might benecessary. Such work couldincludefurther

collectioninvolvingdetalled
recording of sites and features, and selected limited
excavations, and possibly subsequent mitigation--data
recovery research excavations, congtruction monitoring,
interpretiveplanningand devel opment, and/or preservation
of sites and features with significant scientific research,
interpretive, and/or cultural vaues.

Thebasicobjectivesof t he presentsurvey were fourfold:
(@) to identify (find and locate) d| sites and Site complexes
presentwithinthe project area; (b) to evaluatethe potentia

INTRODUCTION

genera significanceof d | identifiedarchaeol ogical remains;
(c) todeterminet he possible impacts of proposed development
upon the identified remains; and (d) to define the general
scope of any subsequent further data.collection and/or other
mitigation work that might be necessary or gppropriate.

Based on a review of reedily avalable background
literature, on basic familiarity with the project area and
extens vefamiliarity withthe current requirementsof review
authorities; and based on discussions with Mr. Scott Ezer of
Helber, Hastert & Fee, Planners, the following tads were
determined to congtitute an adequate scope of wor k for the
proposed inventory survey:

1 Conduct archaeologicaand limited historical
documentary background research involving
review and evaluation of readily available
archaeological and historical literature, historic
documents and records, and cartographic
sourcesrelevant totheimmediateproject areg;

2 Conduct 100%-coverage pedestrian sweeps
withintwoofthe four alternative SiteS(HLANG
and Makaha Alternative Sites);

3 Conduct limited subsurface testing of the
HIANG and Makaha Alternaive Sitesto (a)
determinethe presenceor absence(andgenerd
distribution) of potentialy significant buried
cultural features or depodts, and (b) obtain
suitabl esamples for agedeterminationanalyses;
ad

4. Anayzefiddandhistorica researchdata, and
prepare gopropriatereports.

The inventory survey was carried out in accordance
withthestandardsfor inventory-level survey recommended
by the Department of Land and Naturd Resources- State
Historic Preservation Division (DLNR-SHPD). The
sgnificanceof thearchaeologica remansidentifiedinthe
project area was assessed in terms of (a) the Nationd
Register criteria contained intheCode of Federa Regulations
(36CFR Part 60); (b) thecriteriaforeva uationof traditional
cultural vaues prepared by the Nationa Advisory Council
on Higtoric Preservation; and (c) PHRI Cultural Resource
Management (CRM) vaue modes. The DLNR-SHPD and
the Hawaii County Planning Depariment (HCPD) both use
the fird two criteriato evauate digibility for both the
Hawaii State and Nationa Registersof Historic Places.
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Theproject ared's four dternativestesare describedin
detall inthefollowing.

ThePacific MissleRange- Makaha RidgeFacility.
Thisfacility isnear the14-milemarkeronHighway 550at an
elevationof about 1,400 ft abovesealevel. Withinthefacility
aetwo sStes—The Primary and The Alternative. Thesitesare
atthe edge ofa very steep cliff, within 100 yards of each other.
The Primary siteis 25 by 25 feet and containsatrailer, an
antenna, and aconcretepad. The Alternative Steisd 025y
25feet; withinth sSite, ontheground, aretworeinforcement
barsplaced 20 ft goart. Thebarsmay havebeen placedto nar k
the boundariesof thedternativesite.

Thereisnovegetationat thetwosites. Thewindvelocity
inthe vicinity of the sitescan goashigh as 18 knots during
the summer. Rainfall inthe vicinityis30-50 inches per year.
The mean annual temperature is about 70-80 degrees F
(Armstrong 1983:62,63). The Steareasappear to be highly
eroded. There are large decomposing bouldersin the area.
The soil in the area consists of eroded and decomposing
bedrock with ahigh clay content.

Kokee Air Force Station (HIANG). This gation is
located near the 18-mile marker, about 1/4-mile before the
Kalalau L ookout, @ an el evationof about 4,100 feet AVSL.
The station contains one dternative Ste. The site isin the
northwest corner of the station, ¢. 20 ft northwest of the
fenceline/gate. The Site measures30 by 30 feet.

The surface of the dternativesite appears tobe composed
of backfill from the construction of t he present facility. The
terrain at the Site islevel, except for the west edge, which
dropssteeplytowardtheoceen. Thesoil & thesitecons stsof
Kokeesilty clayloam (0-35%0d opes) representing the Kokee
series “...of well-drained soilson uplandson the idand of
Kauai. These soils developed in materia westhered from
basi cigneousrock, probably mixedwithvolcanicash” (Foote
et d. 1972:71). Rainfal in the vicinity of the Ste is50-75
inchesper year,andt he meanannual temperature isabout 60-
70 degreesF (Armstrong 1983:62,64). VVegetationat thesite
consists of wiuhe (Dicranopteris linearis Burm.), fuschia
(Fuschia spp.), ohia (Metrosideros sp.), white ginger
(Hedychium coronarium Koenig), blackberry (Rubus lucidus
Rydb.), and exotic grasseseight feet tell.

Kokee Station (former NASA Tracking Station).
Thisstationisjust mauka of the 14-mile markeron Highway

Introduction 6

550, at an elevation of about 4,000 ft AMSL. Thedteis
about 10 feet by 10 feet and consstsof a concrete pad atop
atower. Vegetation inthevicinityof thesitecons stsoflawn
grass. Therainfal, mesnannua temperature, and soil t ype
atthe Sitearethesame asat theHIANG sitedescribed above.

PREM OS5
ARCHAEQLOJ CAL RESEARCH

Numerousarchaeol ogicaand cultural resourcesstudies
have been conducted in the Kona Didtrict of Kaua‘i, inaress
located between, and includingMaha‘ulepi in the southand
Polihale int he north. Mogt of thesestudies have focused on
theshor e line(kahakai) and coagtd toinland plains (ko kula
kahakai and ko kda uka); environmentazoneswhi chcoincide
witht he areasofhighesttraditional Hawaiian use. Thestudies
inthe Waimea region, possiblyt he largest and northernmost
ahupuaa (traditiond land unit) of Kona, Kaua‘i, haveal so
primarily focused upon the lowland zones

Because it was the practice of ancient Hawaians to
establishlanddivisions (@hupua '5) whichwoulddlownative
t enant s accesstonatural resourcesextending from theocean
tothe mountain ridges, severd of the studies done for the
Wamearegion haveinduded some referencestot he upland
areasaroundtheproposed projectaress. Tablelincludesalist
of previousresearchreportsreviewed for thisstudy, andal so
includes references to the upland area of Waimea, which
today isgeneraly called Koke‘e. Of these st udi es, only one
(Kikuchi 1982) was within the immediate vicinity of the
current project area Kikuchi reported on a natural rock
formation situated mid-way between the primary and
dterndtivesitesat the Makaha RidgeFacility. One otherSite,
aheiau (temple) named Kaunu‘aiea (Bennett 1931, Ste22),
was reportedly once Situated near the Halemanu area of
uplandKoke‘e. Thisheiau mayhave beennear theaiternative
PMRF Koke‘este(Figurel). Theremainingsitesdescribed
below are saverd milesaway from the current project arees.

In October of 1982 William Kikuchi was asked to
investigate a rock formation on Makaha Ridge at
approximately the 1,500 foot devationwithinthe Makaha
facility area It was Kikuchi’s determination that the rock
formation wasnatural, and thet therewasnophys cd evidence
of prehistoric or historicsignificance(letter, W. Kikuchi toJ.
Zink Oct ober 17, 1982).

The nitial Surveysof cultural resources int he Wamea
areawere conductedby Thomas Thrum (1907) and Wenddl
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Tablel

SUMVARY OF PREVI QUSARCHAE(OLOG CAL
RESEARCHI N VICINITY OF PRQJ ECT AREA

Yex Author(s) Type of Ahupua‘a Zone
Report

1907 Thrum Articles Waimea Coagd-Upland

1931 Bennet t Surveys Waimea Coagd-Upland

1974 Ching Survey Waimea coastd-Upland

1978 Ching Reconnaissance Survey Waimea Upland

1982 Barrera Archaeologicd Waimea Upland
Investigation

1982 Yent Archeeologica Waimea Upland
Reconnaissance

1982 Kikuchi Archaeologicd Waimea Upland
Investigation

1992 Flores and Kaohi Hawaiian Culturdl and Waimea Coadd-Upland

(draft) Historical survey

1993 McMahon Archaeologica Waimea Upland
Reconnaissance

1993 Chaffee and Spear Inventory Survey Waimea Upland

draft

1993 (Florc)s Memo addressng EA Waimea Upland

1993 Yentand Carpenter  Field Check of Waimea Uplands
Archeeologicd Site

Berett (1931). Thrum’s "'Ligt of Heiaus,” recorded the A series of three platforms, irregular in shape,
existence Of (a)asmalldhrinenamed Kaumu‘aiea*, reportedly largest baing60x50fect. Four feet dboveisa walled
stuatedinthe upper Miloli‘i forests(c. 3600 foot e evation) enclosure 12x30 feet, its walls badly dilapidated.
onthe ridgeof Kaunuohua (1907:40); and (b) Ahuloulu™' At Credited to K ng Ola (1907:40).

[the] foot of Puukapele crater cone* (ibid.) Pu‘ukapele is

approximately 3,600 feet abovesea level overlooking both In 1931, Bennett conducted an archaeol ogical survey
the Mana-Kekaha regionand Vi n@a Canyon, andisinan  of Kaua‘i, and he presented further documentation on the
areawhichwasonce notedforits richnativeforests Thrum's ~ sites reported by Thrum above. In Bennett's texts,
description of Ahuloulu States: Kaunu‘aiea became “Kaumuaiea” (Ste 22) which was

* Ka-unu-‘aiea may beliterallytrandatedas" The'aiea (fex) tree altar.” An wnu isa small altar-shrinewhichwas dedicated
to Lono, andinwhichpr ayer s eould be offer edfor rainsand abundantcrops, etc. Figuratively, 'ai-eacan mean*toeat or have

life,”” thus thissitenamecould betrandatedas “The altar of lifeor wherelife is obtained" (ef. Sokesand Dye 1991:189 and
Pukui and Elbert 1975:344).

# Ahu-loulumay betranslated as “Loulu [Pritchardia - fan palm| shrine"" Duringtimesof famine and drought, etc., the Heiau
loulu-temples Which had structures thatched with lulu | eaves, wer e built and prayers wereoffer ed withinthemto &ring anend

totheafflictions andpromoteabundance. The templeswereof a chiefly class and werenot casuallyplaced (Handy 1972:385
and Sokesand Dye 1991:31, 32. and 188).
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Stuatedonthe ridgeof*“Kaumuohua” [Kaunuohua]. Bennett
dates

In the forest above Halemanu isa small clearing
known asKaumuaiea. Herethereareafew stones
in a rough line, but not forming a platform or
definite outline. Thrum describesthishelau asa
small shrine and says thet no platform remainsto
indicateitslocation (Bennett 1931: 104).

AtPu‘ukapele Bennettnumbered the features as Sites19,
20,and 21. The sitesincludedtheheiau (temple) of Ahuloulu
and house sites with associated features (1931:104). The three
Stes(19-21) identified by Bennet t, were combined into one
complex (Site 50-30-01-19) by the Hawai'i Historic Places
Review Board in 1981 (McMahon 1993:10-11).

INn1974, FrancisChing J., of Archaeologica Research
Center Hawai'i( ARCH) and acrew conducteda survey of
Kaua‘i dites for the State of Hawail'i. His field notes
confirmed the continued existence of Bennett's sites 19
and 20, and believed that Site 21 vias still present, but due
todensevegetation, wasunabletoconfirmthe conditionof
theste.

Ching described Ahuloulu (Site 19) as beingin good to
excellent condition,andas" theonlyheian foundtodateint he
Kokee area dthough others are reported” (Ching 1974).
Ching didadditiona work be owPu‘ukapele, ontheWamea
Canyon side in 1978 as part of an EIS for the proposed
Waimea Canyon Mule Tours. Situated at Kukui, an area
overlooking and descending into Wamea Canyon, the
proposedtrail woul dhaveranged in elevation from 2,900 feet
to gpproximately 600 feet. NoHawaiianarchaeol ogical sites
werelocated during thissur vegtvo  lettersfranF. Ching to
A. Mederios, dated November 28,1978).

\iVli anBarrera J. of Chiniago Inc., inspecteda right-
of-way of the Kitano Hydroe ectric Project in February of
1982. The corridor V&S approximately 2,400 feet in length
and300fect wide between thec. 3,000to0 2,200foote evation,
below Pu‘ukapele, towards the Waimea Canyon rim. “No
culturd, higtorica or archaeological materials of any kind
werefound” (Barren 1982).

Martha Yent, staff archaeologist with the Divison of
SaeParks, DLNR conducted asurvey of limited areas within
the Koke‘e and Wamea State Parks, and the upper Mana-
Kekaha areain1982. Thisstudy wasdoneinassociationwith

potentia development of ahydropower syst emproposed by
Kekaha Sugar Co. (Amfac) and the State Department of Land
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and Natura Resources. Thesurvey areaincluded Kawaiksi
(& ¢ 3,600 foot evation); a Kaunuohua Ridge Ste (& ¢
3,800footeevetion); aWaiakoali Streamdtgat ¢.3,400foot
elevation); theexigting upper Waimea irrigation ditchsysem
dong Moahihi (at c. 3,600 foot eevation), the Kitano and
Pu‘ulua reservoirs, including portions of the Kake‘e Ditch
syst em(at varyingel evationsbetweenc. 3,600t02200kt) ;
and the Manz-Kekaha area betweenPu‘u‘opae and Pilehud
elevationsbetween ¢. 1,800 to 20 feet above sealevd).

Y ent notesthat a thorough survey was “‘hampered’’ in
areashy dense vegetation (Y ent 1982:7), but she dates:

As begt as can be determined from mapsand
described location, the recorded archaeologi-
@ dtesare not in the immediate area of
proposad congtruction. Also, no archaeologi-
cal dtesor features vere located in the area
obsaved.. (Yent 1982:8).

[nJulyof 1990, Walker and Rosendahl (1990) conducted
an archaeological inventory survey at the Pecific Missle
Range Fecility - Barking Sands(PMRF-BS) andthe Koke‘e
Park Geophysical (servat ory (KPGO). They identified a
low modernretainingwall outsde the fenced compound a
KPGO, which appeared to function as an erosion control
barriersetin-placetostabili zethesoil embankment. Noother
surface, or culturd remains wereidentified at the other six
siteswithin the PMRF-BS or KPGO project arees.

In January 1992, Hawaian StudiesspecidistE Kalani
Flores and Wamea native and historian Aletha G. Kaohi
presentedadraft of a Hawaiian Cultural & Historical Survey
of Nohili, Mana, Kona Didrict, Idand of Kaudi, State of
Hawal'i (thesurveyisstill in draft form,andisnotavailable).
Thereportwaspreparedfor Advanced Sciences, Inc,, forthe
proposed EDX projecta the PecificMissle RangeFecility
(PMRF) at Nohili-Mana. Theoveral goa of thesurvey ves
tocompile a comprehensive resourcewithwhich to document
traditional Hawaiian cultura vaues, religious beliefs,
practices of spiritud significance, regiond use of natural
resources, the occurrencesof Hawaiiangtes, and record the
knowledge of livingi nfarnants asrelated to past practices
and the changeswhich haveaffected traditional life stylesin
the Kona region.

A part of the Flores and Kaohi study provides
documentation pertaining tothe upland regionand forestsof
Waimes, includingthe Pu‘ukapele - Ahuloulu (described
above), and Pu‘u‘opae and Pu‘umoi locdlities (Flores and
Kaohi 1992:4546, 50-51, 72-74, 97-98, 101, 146-147, 213,
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and 216). The authorsexpressconcern thet:

pohaku (stones) have not beenproperty documented
as significant archaeological festuresin past and
recent surveys. Especidly unique and unusual
naturaly-shaped pohaku, rangi ng in Sze from a
small rock whichwouldfitinthepamaof your hand
to thesze of aboulder as largeasahouse... (ibid
1992:46).

Inthereportared sodocumented various exampl esof the
oiritual importance of pohaku, and narrativesdescribing past
occurrences including how péhaku have been named and
cared for by human guardians, and/or have served as traditional
landmarksof variousfunctions, including navigational, burid
trdl, and land boundary, etc. (ibid. 1992:46). Additionally,
the authors cite references from W.H. Rices "Hawaian
Legends™ (1923), which describean imu whichwas built for
Kaua‘i‘s chief Ola in the uplands between Kalalau and
Waimea. The place where thisimu was builtiscalled Kapu-
ahi-a-Ola (The sacred fire of Ola) (Floresand Kaohi 1992:101).

DLNR-SHPD Archaeol ogistNancy McMahon conducted
an archaeologica survey adong ridge roadsin the Koke‘e
upl ands in 1993. The survey area included the Makaha
portion of the current project areaand covered an areafrom
Makaha in the north to Nohomalu in the south along the
plateauridge, extending inland toKaunu*aiea - Halemanu in
the north to an areajus above Kukui overlooking \Waimea
Canyon inthesauth While describing traditional access to
anduse of theupland resources, McMahon citesa letter from
R. Gahran (Kaua‘i Musaum)toF. Ching J. (ARCH 1978) in
which he quotes Kana‘i Musaum Higtorian, C. Stauder:
“...Hawaiians probably constructedtemporary campsites but
little remains ofthese features (McMahon April1993:10). In
summarizing her report, McMahon comments on the
possibility of sitesexisting, but dueto vegetaiionand various
recent usesof the region,”'no historicsiteswerefound in the
areas surveyed" (ibid. 1993:17).

In May of 1993, D. Chaffee and R. Spear of Applied
Planning Servicesconducted an inventory survey of asmall
(50x50) land parcd a the WaimeaCanyon Lookout. *"No
cultural remainsof any sat were discovered in the project
ared” (1993:9).

In June of 1993, E. Kalani Flores (cited above) sent a
memotoA. Kyono, Forester(DLNR-DFW, Kaua ‘i) regarding
anEnvironmenta AssessmentinvolvingKoke‘e lands. Inthe
correspondence, Horescited thesgnificanceof Koke‘e and
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the region's importancein religiousand spiritual beliefs and
practi ces of theHawaiian people. He also noted that areasof
the uplandforest betweenHal€ ie‘ieand Kaluanamaulu were
known as “the' Ginoe Fctay where logs vere roughly
shaped and partidly completed into canoes before being
takendowntot he Mana coastal plainthroughgulchessuchas
Niu Vdley" (June 7, 1993:1). Flores al S0 expressed concern
about thesignificance of rock formations, identifyingsevera
inthe Puukapdle area as examples of important cultural
resour ces (ibid.).

One additional Sudy hasbeen completedintheupl ands
of Waimea. In July 1993, State Rarks archaeologistsMartha
Y ent and Alan Carpenter reported on the locating of aSte
(Site # 50-30-06-707) near the Waimea Canyon Overlook.
Their descriptionsdates:

Thedte, asobserved, consistsof asingle row
of sonesdefiningthreesidesof afl &, openarea
atop a ridge. The stone outline, as obser ved,

meesured gpproximately 3 metershy 5meters

However thesurrounding level areaisconsd-
erably larger, and the observed Sone outline
may representonly asmall divisionof alarger
complex, parts of which could be obscured by
downed vegetation. Some stone concentra-
tions were noted in the vicinity and warrant
furtherinvestigation. Thissiteappears similar
to, though smaller than, the described house
sitesat Puu Ka Pde Th s sitelikely represents
atemporary habitationfeature, athough the
possihility of it being a canoe nanuf act uri ng
Ste, inlight of the previoudy mentionedoral

account, should not be rul ed out (Yent and
Carpenter 1993:4).

UMMARY OF HISTORICAL
DOCUMENTARY RESEARCH

PHRI Historical Rescarcher Kepa Maly, conducted
historical research forthe current project (see Appendix A).
A brief sunnar y of hiswork is presented here

Madly reportsthet the Waimeariver valey, canyon, and
watershed-prominentnatural features of theregion-were
important to Kauai‘s people. The resources in the upper
forests—sandalwood, treesfrom Whi ch to nake canoes and
imagelogs bird feathers, and other materials—were har vest ed
tosupport thecoastd communities.
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Tre legends of the menehune abound in the Waimea
area The menehune were industrious people who dwdt in
remote areas and accomplished greet deedsin short peri ods
of time. The menehune are sad to have constructed the Xiki-
a-Olaintheuplandreg onabove Pu‘ukapele, towardsKokee.
Thisvas awater courseconstructed throughoutthemountain
region.

Historic accountsidentify Waimea as oneof theidand's
two ngl a governmentseat s duringtheearly historicperiod.
Historicaccounts for WaimeainMaly includeareview of the
Indicesof Awardsmade by the Board of Commissonersto
Quiet Land Titles. The 1929 Indices of Awards list no
references to land use in the upland region of Wamea
including the current project area Duri ng the LCA awards
(c. 1848-1853) lessthan 30,000 acresof land wereawarded
tonativetenantsaskuleana landsidandwide. Inthe case of
thismountainousregion, permanent habitation would have
beenunlikely.

Welch(1990a) notesthat after 1929 thelndiceslist 116
awardees within the ahupua'a of Wamea (Indices 1929
1:151-176). Part 11 of the Indicesindicate the ahupua ‘a of
‘Waimea is amongthoselandsdecreed" privatelandsof His
Magjesty Kamehameha 11, to have and to hold to himsdlf,
his heirs and successor, forever, and said lands shall be
regulated and disposed of according to hisroya Wl and
pleasure subject only totherightsof tenants* (Indices 1929
2:28).

Kamehameha 111 surrendered a large portion of his
reserved lands to the Government of Hawaii in the Gresat
Mahele (Land Divison of 1848) and settled the Crown's
commutationpaymenttotheGovernment of Hawaii. Unlike
his chiefsand konohiki who had partici patedin the Mahele
of 1848, it vas not necessary for the Crown to obtain an
award for these lands from the Land Commission (Chinen
1974:27).

SETTLEMENT PATTERNS

Currentresearchindicatesthet theearliestsettlersof the
Hawaiian Idand came from central BBt Polynesia The
Marquesas| S| ands are notedas beingthenast probablepoint
of origin. Initial settlement of the Hawaiian Archipdagois
believed to have occurred dong thewetter and morefertile
windward coastlinesof thelargeridands, where“conditions
were optima for marine and terrestrial exploitation dong
linesfollowed previously in Eastern Polynesia’{ Bean 1980:1).
Kirch (1985) nates that the windward environmentsof the
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idandsoffered an attractiveandecol ogically optimd setting
for early Polynesan settlers. Welch (1990a) concludesthat
colonization partiesfrom thesastern Polynesanarchipdago
ar e thought toberesponsible for thesettlementof Hawai‘i by
300 AD, based on an early radiocarbon date of 350 AD
(McMahon 1990) for the Ha‘ena area of northwestern Kaua‘l.

Though the current project area lies in the upland
forestedregion (wao nakele) of Waimea, anareawhichves
not traditionally favored for long-term habitation, thereare
traditional and historic accounts which document human
activitiesin theregioninancienttimes. Sitesin theuplands
were vidted for ceremonia functions as those which
reportedly occurredat Kaunu‘aiea - Halemanu, Kapuahi-a-
@a and Ahuloulu, etc. Important pathways provided both
crossidand and resource access as with Ke-alapi‘i-a-ka-
menehune and thetrail sof Honopii, Nu'dolo, and Miloli‘i.
Additionally, harvesting took place. Forestresourcesinduded
wood for cance making and other carved wooden items,
feathersforormaments, and medicinalitems. Archaeologica
features at Pu‘ukapele, \Waimea Canyon Overlook, and
Halemanu confirm traditional use of the upland region as
well.

Asnoted earlier inthis report, reseerchersare reminded
by Hawaiianinformantsthatcu turd resourcesar @ morethan
architectura features. Place names (same of which are
specifically mentioned in ord traditions), natural features,
and accounts of spiritual phenomena are also important
cul tural resourcesand valued by the Hvel | an people. Flores
and Kaohi (1992) documentt hat unique and unusual naturally
shaped péhaku (stones) have many levels of importance,
(indluding religioussignificance, and sarvingas narker s for
navigationd practices, burial functions, and trail and land
boundary rarkers, etc.) (Flores and Kaohi 1992:46).

Implicationsfor the Project Area

Basad on the previous achaeological and higorica
research, it ves thought possiblet hat some evidenceof past
usemight be presentintheprojectarea Theseusescould have
included sites of religious significance, trdls temporary
shelters, and/or evidence of resource harvesting. Due to the
fact that much of the area has dready been substantialy
dtered by constructionwork, it isunlikely t hat little if any
cu tura resourcesremain. Concretepadsaredreadyinplace
a the Makaha Ridge Facility (Primary Site) and the PMRE-
Koke‘este TheAlternativested t he MakahaRidge Fed ity
and theHIANG sitearea sowithintheimmediatevicinity of
exigting facilities and it isunlikely thet any cultural features
will be found.

v

A}
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FIELD METHODSAND PROCEDURES

Twofieldpersonnel conducted100%surface surveysat
the HLANG Site Areaand the Makaha Ridge Alternative
Site. Nosurveyswereconducted at the other two Sitesasthey
aready had concretepads over them. The HIANG Stewas
surveyedby way of threepedestriansweeps-twowithinthe
siteareaand one aroundthe sides and back of thesitearea

I ntroduction 11

Crew members maintained transect intervals of 70 m

Survey transects wereflagged with blue-and-whitestriped
f1 aggi ngt ape toinsure completecoverage. Groundvisibility
at the dteswas very poor due to thick white ginger and
blackberry bushes. Shovel testswereplacedat bothSitesin
order to test the sitesfor subsurf ace & posits. Photographs
were taken at each Ste areausi ng 35mm black-and-white
film(PHRI Temp. Roll Number 1306).
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FINDINGS

Thesurface survey andthesubsur f acetestingyieldedno  The terrain & the Makaha Ridge Alternative Site vas found
cuturd remainsof any kindsee Table2for asurmary of  to comprisedecomposing bedrock withahi gh cl ay content.
subsur f ace testing). The terrain of theHIANGsitevas found  Theentiresiteareawasheavi | y eroded, andtherewerelarge,
tocomprisebackfill-soil from thepreviousconstructionofthe  decomposing boulders throughout thearea
government fadility. Underneaththesoil was er odingbedrock.

Table2.
SUMMARY OF SHOVEL TESTS
Site Shove Size Max. Depth Layer Cultural
Area Test No. (m) (m below surface) Material
Makaha (Alt.) 1 030x 0.30 0.20 I None
Makaha (Alt.) 2 030x 0.30 0.18 I None
HIANG 3 0.30x 030 0.25 | None
0.30 1 None
HIANG 4 030x 0.27 0.17 | None
0.22 n None
HIANG 5 0.37 x 030 0.12 | None
0.34 I None
0.44 m None
HIANG 6 0.57x 035 0.23 | None
0.48 11 None
0.60 m None
HIANG 7 035x 037 0.15 | None
0.56 o None
0.61 m None




The previousarchaeol ogical ressarch for this projecthed
indicated theremight be trails or temporary shelters within the
study aress, but nonewere found during the current project,
In fact, no significant cultural materid of any kind vas
identified during the current work. TH's may be due to the
developmentint he areg; presently, theareaisbeingused for
thedevel opmentaf military complexes. Thelack of cultural
materia may also mean therenever wereany Sitesinthearea
Thi sishighlylikely becausethe steep sl opes and thel ack of
gl intheareasare not suited for agriculture,

Sitesidentified during this project were to be assessed
using the Nationa Register criteriafor evaluation, asoutlined

CONCLUSION

in the Code of Federd Regulaticns (36 CFR Pat 60).
However, nosteswereidentified duringthisproject. Based
ont he negativefindings, nofurther work isrecommendedfor
the projectarea

Theevauationspresented withint hi s final report have
beenbasedon inventory-leve investigations. Therei salways
the possibility, however remote, thet potentiallysi gnificant
subsurface cultural remains will be encountered in the
project area during thevarse of f ut ur e development. Insuch
situations, archaeologica consultation should be sought
immediately.
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APPENDIX A

HISTORICAL DOCUMENTARY RESEARCH
by Kepa Maly

THE LEGENDARY SETTING

The moku 0 | 0 b (district [literally: interior island]) of
Kona, Kaua'iisthe largest of five major districts on the island.
Prominent features in thedistrict include the Waimeariver
valey,canyon,and watershed—important placesin prehigtoric
times.

Waimea, withitsflowingwater and valley wallsadomed
withglowingbudsofsandatwood, was traditionally described
with thesayi ng:

Nani waeo Wameai ka wai ‘ula ‘ilighi

So beautiful isWameaof thewatersthat glowred
like the sandalwood buds

(R. Kekahu 1975, and JR Wichman
1986; pers. comm,)

There are few legendary resour ces available for the
vicinity of the project area. Thi s isto beexpected becauseof
the locations Of the project areasin mountainousaress. The
current project areaslieadong the dopesof Kokee (to bend
orwind, as of apath). In Hawaiian tradition, the upper doud
covered kuzhiwi (mountainous dopes), such as & Kokee
were considered therealm of spirits and gods; as such, they
were not afittirg place for the endeavorsof nan.

One legendconcerns thejourney of Hi*iaka-i-ka- poli-o-
Pde (Hiiaka) who was the youngest sister of the volcano
goddess Pele. This legend was published in the Hawaiian
Newspaper Ka Hoku 0 Hawai ‘i (September 18,1924 toduly
17,1928). Thelegendis much like Nathaniel Emerson's 1915
versonof thestay of *"PdeandHi‘iaka," but containsmany
place names, narrative accourt s, and chant s differing from
Emerson's versi on. The Ka Hoku 0 Hawai i versonhas yet
tobe translated initsentirety. Thefollowingexcerptsfrom the
legend are from adraft PHRI manuscript (Maly, in prep).

The goddessHi'iaka journeyed from Hawai'i 1Idand
to Kaua‘i to fetch the chief Lohiau-ipo (Lohiau)
from Hdena and returnwith him to Pele’s domain
a Kilauea, Hawa'i. Upon arriving on Kaua‘i,
Hi'iakafoundt hat Lohiau haddiedandsherestored
himtolife. Followingtheceremoniesof purification
and celebrationsof Lohian’s returntolife, Hi'iaka,

® ma- a Hawaiian word meaning companion Or associates.

her companions Wahine‘oma‘o and Pa‘uopala‘a,
and Lohiau prepared acanoe and mede reedy to
depart from Ha‘ena to return to the idand of
Hawai'i.

“...Pa’uopala‘a was positioned in the canoe as the
steers-woman, and Wahine oma owas|leadpaddler,
with Lohiaubetweenthem. Hi' iaka thentold them
thatthey weretotravel by seaalong thecliffs;while
| travel overland. Lohiau will direct youdongthe
coastline and whenthetimeisright, | will joinyou.

Upon compl etingher explanation, Hi ‘iaka grasped
the temof thecanoe. Shethen instructed themto
preparetheir paddles, and heed straighttowardsthe
breaking wavessaying,"Once you are beyond the
waves tun to the windward (Napali) Sde of the
idand." Hi‘iaka then pushedthecanoe towardsthe
breskingwavesanditsmoothly crossad thewaters.
They moved so swiftly that the strongest canoe
paddlerswere unableto keep up with them. Once
the canoe was beyond the wave crest of Haena,

Hi'iakathen turned and bid aohato the chiefsand
peoplewho were gathered dong theshore...” (10/
19/1926)

"..The path of Lohiau, Wahinedomao, and
Pauopalaa took them dong the cliffsof Kalalau,
andontowardsMiloli“iand thecliff of Kamaile. AS
thecanoe surgedforward upon theswel lingwaves,
Lohiau's thoughtsreturned to the sa/a (pandanus)
grovesof Ha'ena and Naue by thesea He thought
withlongingof hissister Kahuanui and best friend
Kaukahiapa'oa (Pa’ o), and ofthe chiefsand people
of his belovedland.

The canoe moved forward carried by the wind

whichblewfrom the bel ovedland,and the travelers
passed the famous hill of ‘Aneki [Miloli‘i] from

whichthefire brandsare flown. Nowwhile Lohiau

ma* werethustraveling, Hi‘iaka-ka-wahine- po‘ai-

moku (Hi‘igka, the woman who encircled the
idands) wastravelingal ongthesteepcliffs. When

she reached the heights of Honopuaialoha
(Honopu), shelooked uponthe beauty of the cliffs

andKalalau, Hi'iaka offeredachantin praiseofthe

beauty of the land:
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O Kalalau di ‘a‘alabo‘ie
Ke ake ‘ia de lae ka wahine
‘A‘ala ka pali | kalana‘e

O Honopui Waidoha
Aloha'oe la

O Kalalau of the fragrant cliffs
Greatly desired by the women
Cliffsnade fragrant by thelaua‘e fern
Which growsa Honopu, &8 Waidoha
Gredtingsto you

Completing her offering, she then continued on her
journey overland and saw thedwel lingplaceof Honopuma
Hi‘iaka then thought affectionately of her companion
Wahine‘oma‘o who waswith Lohiau maon the canoe, and
recaleddl of theadventuresthey'd shared ontheir journey
tofetch Lohiau. Hi'iaka then offereda chant of aohato her
companion, describingthi s regionwhichshe traveleddone:

A Honopu wau | Waialoha

O ku‘u wai |lele hunahuna
Wa mdawe i kapali

OKku'u wal hana 'gpu lau-K
A kekupa |lai hana ahadee
Ha‘alele i Honoipu i Waiakua
Kanaka 'ole laekahoae
A'ohe hoa la

| and Honopu,& Waidoha

My misty waterfall

Narrow water path on the cliff

My water whichisplaced inati leaf cup

Cup made by the nativesand then discarded
LeavingHonoipua \& &an

Whereno oneisfound asatraveling companion
Indeed thereisno companion to be found

Hi‘iaka then continuedherjourneyaongthepath, which
isset acrossthe mountain Thiswasawild region of dense
forest growthwhereone met with dud formed bei ngs which
tried to hinder one's joumey, but these beingsand the steep
cliffswere effortlesslypassed by H i da Hi‘iakathenreached
ahigh point dong thecliff overlookingMana whereshe saw
“the 4,000, the40,000" ghost-godswhi chdwel tintheregion.

[The narrative continues describing how Hi‘iaka
overcomes the multitude of ghosts with her lightning skirt
Pa‘u-o-pala‘e, and thusthe regionwasrid of these beings]

Appendix A

A-2

When Hi'iaka destroyed the godsof Mana, the canoeof
Lohian madrewtotheshore, andat keonekani 0Nohili (the
resonantsands of Nohili), Hi'iaka joined onceagainwith her
companions. i amthat time on, i thas been said that the reason
t he sandsting OUtiSbecause of the wailing of the ghosts which
Hi'iaka destroyed; thesoundisthat of the wailing ghostsof
Mana (10/26/1926).

Anotherlegend concerningtheuplandregionidentifies
Pu‘u-ka-Pele (The Pele, or eruption hill) as asite @ which
the goddessPdl etriedtomakeher homewhenshefirs came
to the Hawaiian Idands. As narrated in the legend of Ka-
Miki:

When Pele cameto Hawai‘i from Tahiti Pakapaka-
ua, shefirst sought outahomefor her familyonKa
moku ka'‘ili la(Theidandwhichsnatches thear),
adsocdledKamawaelualani, or Kawili; itisKauna‘i
ka mokupuni kihapai pua (theGardenidand). Pele
dug a couple homesfor hersdf and her family on
Kaua‘i, they were Ka‘inapele (Procession of Pele
[eruptiong]) a Pu‘uopapa‘i (Hill of striking), and
Leleiwi (Bonedtar) at Pu‘ukapele. Pde-Honuamea
thenmoved totheidand of O‘ahu-a-Lua...(12/16/
1915).

Another legendidentifiesthe uplandregionasthehaunt
ofthe menehune. These were industrious people whoreportedly
accomplishedgreat deedsin short periodsof time, andlived
in isolated, remote areas. The water course of the great
Waimea chief Olg, Kiki-a-Ola (now called the Menehune
Ditch), and Kipapa-a-Ola (the paved path of Ola), which
crossed the mountain region from Waimea to Hanalei, are
amongthegreat accomplishmentsattri but ed tothese people.

The account of the congtructionof Kiki-a-Ola, refersto
the upland region above Pu‘ukapele, towards Kokee When
the menehune completed thewater course, they weregiven
the customaryoffering of ‘opae (fresh water shrimp) as food,
and once satisfied, the menehune returned to the uplands
before the rising of the sun. Having accomplished their task
andtheir belliesfull, the menehune hummed ontheir way to
t he mountains. Becausethemenehunewereso numerous, the
rumbleof their hummingwashearddl theway toKawainui,
O‘ahu, and this event wasthe sour ce of the saying:

‘Wawa ka menehune i Pu‘ukapele maKaua‘i, puoho
kamanu 0 ka |0ko 0 Kawainui ma Ko‘olaupoko,
O‘ahu!

* Honopu Ma - Honopu (literally:Conch Bay) and companions; indicates that theland ar eawasnamed for a particular

individual.
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The rumbling of the voices of the menehune at
Puukapele, Kaua'i, startled thebirdsat thepond of
Kawainui a Ko‘olaupoko, O*abu! (Thrum p. 21)

The writingsof turn-of-the-century foreignersgresatly
embellishedaccountsof the menehune, givingthemmeagica
qudities. Many menehune tales have taken on European
characterigtics. Thonas Thrum, compiler of Hawaiian
legends, hi story, and practi ces, referred to the menehuneas
"brownies, fairies, and a mythical class of gnomes or
dwarfs..” (1910, pp 10-12).

Early Higtorical References

Legendary and historicaccounts identify \Waimeaas one
of two mgor seats of government for the idand in early
historic times (the other being Wailua inthe Puna district).
The role of Waimea at the time of Captain James Cook's
landing (January 20, 1778), and subsequently, duringtherule
of Kaumuali‘i, the last independent birthright ruler of the
idand (c. 1796 through 1821; Joesting 1984:58,96) attest to
the val ue of the Waimea regionduring this period.

Thelegend of Hi*iaka cited above, documentstraditional
Useoftrailsinthe upl andsof theK okee region.In Archaeology
of Kaudli, Bennett discussesearly historic uses of the trail
sysems. Commenting on a precarious ladder-trail which
risesalongasheer cliff out of Nu'alolo and associatedtrals,
he states, "The trailsseamto have been fredy usd by the
naives" (Bennett p.6). In the following paragraph, Bennett
identifies severd trdl systens. Along Kaua‘i’s northern
shores, in valleys Whi ch mark the Napali region, were small
but viable communities that shared these trails with
communities in the Waimea-Mana area. Archaeologica
features that have been identified with these communities
include house sites, terraces, and agricultural features,
ceremonid sites, andtrals.

Asidefromth s ladder therewas thelanding andtrail &
Honopu point, aso a steep ascent, the Kamaile trail into
Nu'dolo fromabove, andthetrd | from Nu'aloloto Honopu,
which,though high, ispassable. Thereis anothertrail reported
from Kalalau into Honopu... Thetral leadingfrom Kokee in
the mountainsto Kalalau vas in useat thetimeof the famous
leper, Ko‘olau [1893]. Intheother directionWilliam Goodwin
of Waimea bas made his way from the Nudolo flatsto
Miloli'i, andtheroutefrom Miloli‘i to Polihale hasbeenusd
many times, thoughitinvolvesswimming. Thereisatraild so
from K oke'e toMiloli‘i. A famoustrail ledframwWaimeaup
the valley, or up through Kokee, ovathe Alaka‘i svamps
[Kiki-a-Ola}... Thereweredoubtless many other trailswhich
lessened the degree of isolation. (ibid p 7)

Appendix A

A-3

One traditional description of the pr ecar i ousnat ur e of the
trails | eadingfromtheNapali S decommunities to the Kokele
uplands is recorded in the legendary account of Ka-Miki
(1992 PHRI manuscript in prep), astranslaed from the
Havai | an language newspaper Ka Hoku 0 Hawai‘i. The
saying warns travel ersnot to be carelesswhile ascending or
descendingthetra | s lest one be

Uapau kuhihewa i kahakalewa oNu'dolo, i keahi
leleo

Kamaile, i ka lele pua-c ldle me ka ‘auhau welo i
Makua-iki...

Killedlikeonewhotravel stheprecipitous ol iff trail
of Nu‘alolo, fallinglikethefirebrandsof Kamaile,
or the flying fire darts, which are the fluttering
tribute of Makua-iki. (8/3/1916)

The legend of Ka-Miki provides us with one other
referencetotheforestsof the Waimea-Koke‘e region,and the
harvesting of certain choice woods from this area Having
been chdlenged to a war club fighting contest, Ka-Miki
clamed:

I haveno club, my only weaponismy hands, but |
have learned to use the war club from my club
fighting teacher, | have used green hau spears,
strippedlikethemaile [4lyxia olivaeformis],| have
used clubs made of the uhiuhi [Mewneuron
kauaiensis] and the koai‘e [Acacia koaia], the
resonant clubs made of the resilient kauila
[Alphitonia ponderosa] trees which grow a
Pu'ukapel e, my expertisecoversall manner of war
clubfighting...(2/24/1916).

The forests of Pu‘ukapele and surrounding arees was
famous as a harvesting place in ancient times, and the
harvesting continued through the mid to late 1800s. Until
recently, an old canoe which had belonged to Pri nce Jonah
Kuhio was exhibited & the old Hanama‘ulu Post Office
building. Thiscanoe issaid to have been made from the last
log harvested from the Pu‘ukapele forest region before the
forest wasmostly destroyedbyfire andgrazing(J.R. Wichman,
pers. comm. 1986).

In Native Planters (1972, pp 397-402), ESC. Handy
describes use of the trails and the forests of the Wamee-
Kokee region:

On the heightsof thewest canyonvel and at the
extreme northern tip (now a United States Coast
and Geodeti cSurvey station) there isanother jutting
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promontory, artificiallyflattenedand withenough
stoneremains to indicate an ancient enclosure of
consderable dimensons, with smaller terraced
levels below, away from the canyon rim. It is
thought to have once been afort, since it offersa
clear view in all directions from Waimea and
Olokd eCanyonsto the Summitof Wai‘ale‘ale, and
would have been an excellent spot for fire or torch
signaling. Below it isagrassy glade enclosingan
oldhouse foundation(paepae), probably a placeof
refuge for those using the overlandtral into the
forest and all to Kalalau or the Alaka‘i Svamp.
Oldtimers know the spot as Hale (House), which
wouldindicateahalfway housefor traveers.. .. This
sitei sjustabovethejunctionofthe Kokeke roadand
the present road leading to Hae Manu (Bird
Dwedlling), where the pioneer Valdermir Knudsen
builthi s mountain retregt... (Handy:1972: 399).

Handy goes on to describe the diversity of the forest
regionstating:

This extensive forest which covers Halemanu,
Kokéee, andinfact thewholeupland regionof the
west canyon rim & atitudes from 3,000 to 4,000
feet, deservesafuller description... Quiteobvioudy
the ancient forest has dwindled. There are ill
numerous ‘ohi‘a stumps measuring 4 feet in
diameter, muteevidenceof thewidespreadfelling
of these giants for temple imageslong ago. The
‘ohi‘a-lehua isatree which livestogreat age, and
it seems likely that cattle, goats, and wild hogs
rangedin these uplands, and ranchersbegan (snce
1800) to seek out thi sdurablewoodfor useas fence
podts.. Still today, therearemany livingtreesmore
than 100 feet high.

Another characteristic grovt h dong forest trails
today isthetd| barestal{ n@xi num40 feet) of the
hahal ua (alobeliavariety restricted to Kaua‘i) with
itsbroad crownoflong flutedleavesflutteringinthe
wind. Its ml ky j ui ce may here have been used as
bird lime in snaring, as vas the ml ky juice of the
lobelia ‘oha kepan in other areas. The somewhat
similar-looking but distinct halapepe isal S0 found
growing here. The loulu, the native padm, still
survivesinsomeareasof theforestevenupto4,000
feet elevation, dthoughit isnow rendered aimost
extinct becauserats egt theseed of the fruit (hawane)
aftertbe birdshavefeasted on theouter flesh. Natives
used to eat t he unripe seed, and the fanlike leaves
were used for thatch (Nedl 1948:85-87).

Appendix A A4

Therearestill occasiond sandawood trees found
here where anciently there were so

many...(Handy:1972:400)

Handy goeson toidentifysevera other common forest
plants—kauila, maile, hoi kuahiwi, 'iliau, haiwale,
po'olanui, ko‘oko'oOlal, koki‘o ke ‘oke‘o, ‘uki, popolo,
pukiawe, 'dlda, kdia, ho'awa, uhiuhi, mokikana, and
numerous other species. Al of these plantswere used in
ancient Hawai‘i (ibid:400-401).

LAND TENURE:
A SUMMARY CF LANDUSE PATTERNS

The Indices of Awards did not yield any information
pertaining toland useintheprojectareaat thetimeofthe L CA
action (c. 1848-1855). Infact, lessthan 30,000 acresof land
wereawarded to native tenantsas ku/eana landsidand wide.
Toclaimany landthe damant hed totestify he occupiedthe
land. In the case of this mountainous region, permanent
occupation of theland would have been unlikely.

Adliscussedearlier, peopledidiravel through the region,
and forest resourceswere collected. It is likely thet hae
papai (temporary shdters) would have been established
dongtrals and at siteswherecertai n resourceswould have
been collected regularly.

By thelate1800's Kokee hadbecomeafavoriteretreat
for many of the foregnfamilieswho cametosettleon Kaua‘i,
asthe coolness of the forest was areprieve from the humid
lowlands This use of the K okee regioncontinuestoday, with
the State of Hawai‘i controlling most all of the house lot
leases, and hasbeenthe sourceof many changes tothe native
environment Families retregting to the reurd  beauty of
Kokee introduced black berries, fuchsia, tritonia, passon
fiuit, guaves, ginger, and numerous other exoticplants,along
withfera pigs, goatsand other animals. Theseintroductions
haveirreparablydamagedthenativeecosysems Harvesting
of maile, mokihana and other plantstakesplacein thearea,
and regenerationofthese plantsisdifficultduetothe fact that
the native ecosystem has dready been severedly dtered and
the plantscannot compete with the exotic species

Military use of theregion, from the shore to the present
proposad project Sites, issummarized in Clark’s Beachesd
Kaua'i and Ni ‘ihau, from whichthe followingistaken:

ThePacificMissleRangeFacility, amultipurpose naval
installation, islocatedon theshordine of the Mana Coastal
Han. Many locd residentssmply call thesite PMR[F]. The

e A

ﬁwﬁ
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PecificMissile Range Facilityisone of theforemost centers
in the world for the detection of aircraft or vessds Withits
highly sophisticated computer centers and electronic
equipment, the facility can detect underwater activitiesand
estimate depth, range, and bearing of aship, submarine, or any
other reri re vessd. Listening deviceson theocean floorin
the Underweter Range offshore of the facility can pinpoint
wth n10to 15 beta vessel’s | ocationwithinan area of 1,000
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square miles. Radar Ui ts onbase, a Makaha Ridge and at
Koke‘e, allow detection of surface shipsand aircraft over
17,000 square milesof ocean.

RadioStation WW VH isal S0 located within thefacility.
Thishigh-frequency staticn isoneof twointheUnited States
operatedbythe U.S Departmentof Commerce. It broadcasts
timesgnasto trans-Pacific shi ps and aircraft,
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MICROWAVES AND BIRDS

John de Lorge, Ph.D.
Nava Aerospace Medical Research Laboratory
Pensacola, Florida

1

Following our Phoncon of 12/18 | made a survey of the literatureon birds and microwave
effects. Perhaps the following information will be of useto you.

A moderate amount of research concerning avian species and microwave bioeffects has
been conducted. Mot of this work was with chickens and the Japanese quail (eggs).
However recent work includes other birds such as blue jays and budgerigars.

Much research in this areautilized 2.45 GHz frequenciesand power densities at 1 mW/cm?
and greater. Exposures tended to be with birds in restricted areas not free flying.
general, it was found that power densities greater than 10 mW/cm2 would probably ater
behavior due to therma effects and as power densties increased so did the behaviora
effect. Similarly, when eggs wereirradiated for long periodsof time and exceeded internal
temperatures above 37° hatchability was reduced and abnormalitiesincreased.

Several generaizations from these studies can be arrived at. Wild birds can perceive
microwave irradiation a& 10mwW/cmz and higher. As time in the irradiation increases at
power dengties greater than 1mW/cm? so does the biological effect. Effects of brief
exposures (less than 60 sec) a power levels of 50 mW/cm? or less are not permanent.
Lethal effects begin to occur when exposures exceed 100mW/cm? for greater than 20
minutes. Higher densitiesfor shorter periods of time are not lethal. However some birds
begin showing stress effects after 30 second exposures a& 25mW/cne. No
thermoregulatory stress is observed a 10mW/cne or less. Molting is successful even after
continuous exposures of 18 weeks at levelsof 1, 10 and 25 mW/cmz

It seems safe to say that exposuresof 5 min duration at levels of 25 mW/cmz or less will
not impair a parrot. However, exposures of 50mW/cm? or greater could disturb flight and
might discourage a bird from leaving the exposureareaor land in the exposurearea. Birds
normally exposed to radars in free flight do not evidence any deviation in flight patterns
nor do birds nesting/roosting near large radar facilities show avoidance or attraction to
enhanced radiation fields. It is highly unlikely that a parrot or any bird would approach
the radar antenna near enough to create power absorption a hazardous thermal levels. Nor
isit likely that they would nest in fields where thermal levels were high enough to produce
biologica effects.

The known effects of microwave exposure consist of hyperthermia, cataratogenesis, warm
sensation and pain and burns; al at high intengties grester than 50 mW/cm? for extended
periods of time. Other effects at moderate intensities (1 to 50 mW/cnm?) are a moderate
warming, oligospermia (similar to hot bath decreasing sperm count), aggravating existing
dermatitis, reversible stress response, reversible behavior response, and hearing of
microwave pulses. Other effect. have been reported at levelsless than ImW/cm2 but these
reportsare inconclusiveand contradictory. The same can be said about long term, chronic
and low inttjtlansity exposures. In regard to low level effects, al reports indicate that these
arereversible.
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F. Electromagnetic Radiation Assessment
Electromagnetic Compatibility Survey




DEPARTMENT CF THE NAVY
NAVAL COMVAND. CONTROL AND OCEAN SURVEI LLANCECENTER

|FEVESTACNIM TY
BOX 130
PEARL HARBOR. HAWN | 968605170 REFER TO
2000
Ser 322SK/ {t 9 1
04 Jun 1993

From O ficer in Charge, Naval Command, Control and Ccean Surveill ance
Center | SE West Activity

To: Commander, Pacific Division, Naval Facilities Engi neeri ng Conmand
(Attn: Code 23)

Subj : ELECTROVAGNETI C RADI ATI ON (EMR) HAZARDS REVI EWFCR THE ROVE LABCRATCRY
UHF RADAR SURVEI LLANCE TECHNCLOGY EXPERI MENTAL RADAR(RSTER) TESTI NG AT

PACI FI C M SSI LE RANGE FACI LI TY(PMRF), KAUAI, HAWAI | (E3 PROGRAM TASK
NO. E92-H029)

Ref: (a) PACNAVFACENGOOM 1ltr Ser 23,5225 of 13 August 92 (NOTAL)

(b) NISE WEST HAWAI | Itr Ser 322sK/1220 of 2 Novenber 1992 (NOTAL)

(c)  PHONCON NAVSURFWARCENDI V Dahl gren (D, Vaught)/NISE WEST HAWAI |
(S. Kobashi gawa) of 2 June 1993

(d) PHONCON PMRF(F. Bran)/NISE WEST HAWAI | (S. Kobashi gawa) of
20 Cctober 1992

(e) PHONCON 154 ACWFQ(LTCOL Nitta)/NISE WEST HAWAI |
(S. Kobashi gawa) of 20 Cctober 1992

Encl: (1) Technical Report of the EMR Hazards Review for the Rone Laboratory
UHF RSTER Testing at PMRF, Kauai, Hawai i

1. As tasked by reference(a), reference(b) provided the original EMR
hazards revi ew of the Rone Laboratory RSTER testing portion of the Muntaintop
Sensor Integration and Test Program(MsI TP) at the Pacific Mssile Range
Facility on Kauai, Hawaii. Due to numerous changes in the RSTER testing,
reference(b) is no longer valid and is superseded by this review Copies of
reference (b) shoul d be discarded.

2. The RSTER tests will be conducted by Rome Laboratory personnel and
contractors at four sites; the cliff and alternate sites at the PMRF Makaha

R dge Facility (M¥F), Parcel "A" (formerly known as the NASA Tel enetry and
Control (T&C) site) at the PMRF Kokee Park Instrumentation Station(KPS, and
the Hawaii Air National Quard (HANG Kokee Air Force Station (AFS. Ve

consi dered hazards of EMR to personnel, fuel, and ordnance (HERP, HERF, and
HERO respectively) and el ectromagnetic interference(EM) to electronic

equi pment. Enclosure (1) provides a detailed anal ysis.

3. Based on the results of our anal yses, site approval for the installation
of the RSTER and the fixed linear array transnitter and antenna systens is
granted with regard to HERP,.- HERF, and EMI to el ectronic equi prent provi ded
that the cal cul at ed separation di stances 1listed .in Tables 4 through 8 of
enclosure(1) and the recomrendations in Paragraph 5 are observed.

HERO was considered in the anal ysis. : As+advised by reference(c), since
all ordnance sites and routes are at least 5 miles away fromany RSTER site
and wel | beyond the cal cul at ed HERO UNSAFE(and UNRELI ABLE) and SUSCEPTI BLE
safe separation distances, a site approval with regards to HERO i s not
required. Helicopters with HERO UNSAFE or SUSCEPTI BLE or dnance on-boar d
shoul d remai n beyond the separation di stances specified in Paragraph 5 from
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KAUAI , HAWAI | ; E3 PROGRAM TASK NO. E92-H029

the RSTER sites, when flying within the RSTER operational sector of 225" to
315".

4. The proposed project will install and operate the RSTER and a fi xed |inear
array transmtting systemat four sites. The RSTER operates in the 400 to 500
M+ frequency range with peak and average power outputs of 64 kW and 4 kW,
respectively. The fixed linear array uses a spare hi gh power RSTER anplifier
as its transmtter and its transmssion is identical to the RSTER's except its
peak and average power is 600 and 37.5 watts, respectively.

a. The RSTER systemwi || be using two antennas interchangeably during
the course of the testing, the AEG S Adjunct pl anar phased array (the normnal
RSTER ant enna) and a ADS-18s |inear phased array. Additionally, the AEG S
Adj unct antenna will be operated in a 90° rotated configurationreferred to as
the RSTER90. The RSTER and ADS 18s antennas will be rotating during nornal
oper ations whereas the RSTER90 and the Patch 1(the fixed |inear array
antenna, al so known as the IDPCA) will be stationary. Mainbeam transni ssions
at all sites will belimted to a 225° to 315° azinmuth sector.

b. Qperation of these transmtting systens is part of a UHF radar
experinment lasting fromApril 1994 (radar installationstart date) to August
1995(test conpletion date).

5. Concl usi ons and Recommendat i ons:
a. HERP:

(1) RSTER(Norrmal Configuration) and ADS-18s: Qur anal ysi s indicates
that transm ssions fromboth ant ennas can cause HERP but only during mainbeam
illumnation by a stationary antenna. The possibility of a HERP inci dent
occurring is mninal since both antennas will be rotating and non-essenti al
areas sector blanked. Reconmmend ensuring that the RSTERw || not transmt in
t he sector bl anked areas should the antennas accidentally stop rotating.

(2) RSTER90: HERP is predicted at the MRF alternate site for
transm ssions fromthe "UND' tower (a 8 neter (25 foot) test tower), and the
two Kokee sites even with transmssions linmted to the 225° to 315" azinuth
sector due to the Iower height of the antenna. |In addition to the sector
bl anki ng, we reconmend that:

(a) MRF Alternate Site: The antenna be pointed at 270° azimuth
and a 0° elevation angle or higher during transm ssions fromthe "UND" tower.

(b) KPIS Parcel "A" Site: The antenna be pointed at an el evation
angl e of -5° or higher durimg transm ssions.

(c) Kokee AFS Site: The antenna be pointed at an el evation angl e
of -1.5" or higher during transm ssions.

Restrictions on the nmninmumel evation angl es of the RSTER90
antenna may be relaxed if an on-site HERP survey shows that no HERP wi || exi st
at ground | evel during transmssions at | ower elevation angles.
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(3) Fixed Linear Array Radar Transmitting System At the MRF
alternate site where the antenna will be nmounted on a 1.2 neter (4 foot high)
pad, a personnel barricade should be installed around the antenna pad two
nmeters away fromthe edges of the antenna to prevent personnel fromtouching
the antenna and precl ude HERP.

(4) Furthernore, we recommend:

(a) Installing a red flashingwarning light that is readily
visible to all personnel in the surrounding area and is activated during
transm ssions by the RSTER and/or the fixed linear array radar transmtting
system

(b) Conducting a HERP survey to ensure that EMR levels in all
accessi bl e areas around the RSTER antennas are bel owthe HERP criteria. |If
hazardous | evel s are recorded, then these areas should be secured by a
personnel barrier while the RSTER i s operating.

(c) Installing HERP warning signs at the entrances to the RSTER
ar eas.

b. HERF: No HERF is predicted since all fuel facilities are beyond the
cal cul at ed HERF safe separation di stances.

c. HERO There are no ordnance sites or routes at the PKIS and MRF, and
only small arns (percussion) ammunition at the Kokee AFS as advi sed by
references (d) and(e), respectively. Analysis was limted to
el ect r oexpl osi ve devi ces (EED's) on board helicopters using the helicopter pad
at the MRF. The naxi numcal cul ated EvR at the heliport is bel owthe HERO
UNSAFE and SUSCEPTI BLE | evel s due to sector bl anking. Helicopters with HERO
UNSAFE or SUSCEPTI BLE or dnance on-board and flying within the RSTER operating
sector should avoid flying within 2240.8 neters (7,352 feet) and 776.6 neters
(2,548 feet) of the RSTER site, respectively.

d. MIL-STD-461D Radi ated Susceptibility (RS)103 EMI:

(1) Aircraft: Arcraft should avoid flying within 174 meters (571
feet) of the RSTER site to avoid flying in electric (E)-fields exceedi ng the
RS103 criteria for aircraft.

(20 @Gound Hectronic Equipnent: Qur analysis predicts that EMI will
be caused by the EMR | evel s exceeding the RS103 levels. The potential for EMI
occurring at both the MRF and Kokee AFS are m ni mal since none are experienced
now fromthe existing high powered radars. Sector bl anking at these two sites
will also reduce the potential of EMI occurring. The antenna heights at
Parcel "A" at KPI S should aid in reducing the potential for EMI at that site.
However, since the possibility of EMI cannot be ruled out entirely, the
foll ow ng conditions should be included in the site agreement with Rone
Laborat ory:

(a) The RSTER and/or the fixed linear array radar transmtting

systemtransmssions will be tenporarily suspended if it is suspected that
their emssions are interfering with PMRF or H ANG exerci ses.

3
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b? Rome Laboratory will correct or fund efforts to correct any
RSTER and/or fixed |inear array systemrelated EMI problens that are
di srupting PMRF or HIANG day-t o-day operations.

6. For PMRF Code 7031; please route this report to Codes 7322, 7325, and
7333.

7. Qur point of contact is S.Kobashigawa, DSN(315) 471-1976 or COWI(808)

471-1976.
DKL LEE
By direction
Copy to:

Rome Laborat ory OCDR(Joe Massoud)
COMNAVFACENGOOM( Code  200)
COVBPAWARSYSCOM( Code  224-3A2)
NAVELEXCEN Char | est on(Code 222)
PACM SRANFAC(Code 7031)
COWNAVSEASYSCOM Code 665)
NAVSURFWARCENDI V Dahl gren(Code F52)
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3. The antenna tower at Kokee AFS will be |located 27.4 neters
(90 feet) fromthe equi pment vans.

4. An existing 9.1 meter (30 foot) tower at Parcel "A" will be
used as the antenna tower.

5. An ADS 18s antenna will be used during the test
i nt erchangeably along with the RSTER(AE@ S Adjunct) antenna.

6. The RSTER antenna will be operated in a 90" rotated
configuration known as the RSTER90. See Figure 5.

7. Afourthsite, the alternate site at the ¥MRF, will be used
for RSTER testing.

8. At all sites, radar transmssionswill be limted to
azi nut hs bet ween 225" and 315".

C RSTER Equi prrent Description: Table 1 lists the RSTER paraneters.
A brief description of the RSTER fol | ows.

1. The RSTER transmtter and receiver are installed in a 13.7
meter (45 foot) long van and the radar signal processing systemin another.
Prelimnary plans for installing the RSTER ant ennas are:

a MRFJiff Site: On atower 4.6 nmeters (15 feet)
above ground | evel (AQ).

b. MR- Aternate Site: The RSTER and ADS-18S will be
mounted on a tower where the top of the RSTER antenna will not exceed 25.9
neters (85 feet). Additionally, the RSTERS0 Wi Il be assenbl ed on the "uiD"
tower, a 7.6 neter (25 foot) tower, and tested prior to being nounted on
the main tower. See Figure 6 for a site |ayout.

c. KPISParcel "A" Site: (On an existing 9.2 neter (30
foot) tower.

d. Kokee AFS Site: On a tower where the top of the
antenna wi Il not exceed 16.2 neters(53 feet). Based on the dinensions of
the RSTER antenna assenbly, it is assumed that the tower will be 9.2 neters
(30 feet) high. See Figure 7.

2. The RSTER is capable of transmtting on 1 MHz increments
from400 to 500 Mk in a fixed frequency or frequency hopping format. The
transmssion is a chirped(linear frequency nodul ated) pul se 100
m croseconds | ong repeated 625 times per second. The peak output power is
64 kilowatts (kW) and the average power is 4 kw at the antenna input.

3. The RSTER systemuses the 10 neter (32.8 feet) by 5 neter
(16.4 feet), planar phased array AEA S Adjunct antenna. [ts m nimm
elevation angle is -10". The antenna rotates at 5 revol utions per mnute
(rpm) inits normal configurationbut will not rotate in the RSTER90
configuration. Al though the mainbeam can be nmade to el ectronically scan
vertically, tests on Kauai will be conducted without vertical scanning.

X |



4. An ADS-18S linear array antenna(nornally nountedin a 7.3
neter (24 foot) diameter dome on a E2C air surveillance aircraft) wll be
used interchangeably with the AE@ S Adj unct antenna. Its nminimmelevation
angle is -10". Since the antenna will be nounted on the AEG S Adj unct
pedestal, it will also rotate at 5 rpm The array is 0.6 nmeters(2 feet)
high and 6. 4 neters(21 feet) wide. See Table 2 for details.

D. The fixed linear array radar transmtting systemconsists of an
SD1568HI transmtter and a PATCH1 (I DPCA), linear array antenna. The
transmtter is actually one of the RSTER's spare hi gh power Iinear
anplifiers. The linear array transmssions will be identical to those of
the RSTER but at a | ower peak power |evel of 600 watts and average power of
37.5watts. See Table 3 for details.

1. The PATCH 1 antenna is about 2.4 neters(8 feet) high and
9.8 neters (32 feet) wide. Prelimnary plans call for installing the
antenna two feet bel ow the RSTER antenna at all sites except at the MRF
alternate site where it will be installed ona 1.2 neter (4 feet) high pad.

The linear array antenna will be stationary and poi nted bet ween azi nut hs of
225" to 315".

I11. ELECTROVAGNETI C RADI ATI ON HAZARDS

A. HERP: HERP is the result of tissue heating by radio frequency
(RF) energy. The hazard levels are pronul gated by OPNAVI NST 5100.23B CH-3,
Navy Cccupational Safety and Heal t h(NAVCBH)  Program Manual , Chapter 22
dated 28 July 1987 and are a result of RF energy averaged over any siX
nmnute period. The personnel, exposure limt (PR for the RSTER operating
frequency range is 1.26 mW/cm . The PEL for radars operating next to the
RSTER sites is 10 mW/cm?.

B. HERF: HERF is the ignition of fuel vapor by arcing or ignition
of fuel in contact with RF heated netal in intense RF fields. These fuels
i ncl ude AVGAS, MOGAS, JP-4 and kerosene. Diesel fuel is not vulnerable to
RF arcs due to its | owvapor pressure at roomtenperatures. The RF hazard
energy levels are promul gated by NAVSEA OP 3565 Vol une | Fifth revision,
El ect romagneti ¢ Radi ati on Hazards(Hazards to Personnel. Fuel and Q her
Fl ammabl e Material} dated 15 July 1982. The HERF criteria is 5.77 Mm for
| ower conmuni cation frequencies and 5 watts/cn? for radar and m crowave
frequencies. Additionally, as cited in OP 3565 Volune |, the m ni mum
recommended separation di stance at shore sites is 15 neters(50 feet) for
transmitters 250 watts or less and 60 meters (200 feet) for transnmitters
radi ati ng nore than 250 watts. The HERF criteria which requires the
greatest separation distance is used in this anal ysis.

C. HERO HEROresults fromthe absorption of el ectronagnetic energy
by the firing circuitry of EED's. The EED s may be accidentally initiated
or their performance degraded by exposure to RF environnments. |tens that
are suscepti bl e and require noderate RF environmental restrictions are
cl assi fi ed as HERO SUSCEPTI BLE or dnance. HERO UNRELI ABLE and HERO UNSAFE
ordnance i ncl ude ordnance itens which by being in a state of assenbly,

di sassenbly, or otherw se subjected to unaut horized conditions or
operations, may be degraded in performance (HERO UNRELI ABLE), or may be

3



accidentally ignited or detonated(HERO UNSAFE) when exposed to an RF
environnment. The nmaxi mum al | owabl e RF envi ronnment whi ch these two

cl assifications of ordnance nay be exposed to are prescribed i n NAVSEA CP
3565, El ectromagnetic Radi ati on Hazards (Hazards to Ordnance), Vol I1I, Part
One, Sixth Revision dated 15 July 1989. The HEROcriteria for the RSTER
frequencies are as foll ows:

1. HERO UNSAFE/UNRELIABLE: 3.88 V' m
2. HERO SUSCEPTIBLE 11.2 Vm

D. ML-STD461D ELECTRON C EQU PMENT SUSCEPTI BI LI TY: HEectronic
equi prent and subsystens are susceptible to RF fields. To avoid
mal functi on or perfornance degradation, these equi pments should be built to
M L-STD 461D radi ated susceptibility (RS)103 requirements. Per MIL-STD-
461D, Requirenments for the Control of Electromagnetic Interference Em ssion
and Susceptibility dated 11 January 1993, the follow ng types of equi pnent
with their maxi numsusceptibility limts should not experience EMI in the
radiated el ectric(BE fields generated by the RSTER transm ssions.

1. Avrcraft: 200V m
2. Gound: 10 Vm

V. RADHAZ ANALYSI S

Equi prnent data specified in Tables 1 through 3 were used to cal cul ate
m ni num saf e separation di stances under free space (i.e., worst case)
conditions. The mninumsafe separation distance is the distance between
the RSTER ant ennas and where their RF signals are equal to the exposure
limt.

V. RESULTS

A, RADHAZ: The cal cul ated m ni numsafe separation di stances are
listed in Tabl es 4 through 8. The separation di stances are based on
maxi mum out put power and no systeml osses.

1. HERP

a. RSTER System(Normal Gonfiguration): HERP s
predi cted at the Kokee AFS and the two MRF sites where the sl ope of the
| and pl aces occupi ed areas within the 122.7 neter (402 feet) safe
separation di stance for RSTER ant enna mainbeam exposure, see Tabl e 4.
However, the HERP will be minimal due to the rotation of the RSTER antenna
and sector blanking. At the KPIS Parcel "A" site, the height of the
antenna wi || place the mainbeam above any occupi ed area within the hazard
ar ea.

(1) Rotating Antenna: Since the RSTER antenna
will be normally rotating when transmtting, NAVSEA OP-3565 Vol une |,
specifies that the transmtted power can be reduced by a ratio of tw ce the
RSTER hori zontal beanwi dth (6°) to the total angle scanned in a rotation
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(360°) when conputing the HERP di stance. Based on this formula, the safe
separation distance for mainbeam illumnationis 22.4 neters(73.5 feet)
fromthe rotating RSTER ant enna.

(2) Sector Blanking: Additionally, sector
bl anking wi I | be enployed at all sites so that the occupied areas w |l not
be radi ated by the RSTER nmai nbeam Figures 2 through 4 show the areas of
mainbeam il |l um nationfor sector blanking from 315° through 0" and to 225°.

b. ADS-18s Configuration: HERP is also predicted at the
Kokee AFS and the two MRF sites where the slope of the land pl aces occupi ed
areas within the 54.8 meter (180 feet) safe separation di stance for
mainbeam exposure, see Table 5. Similar to the RSTER the HERP will be
mninmal due to the rotation of the antenna(which wll reduce the
separation distance to 11.3 neters (37 feet)) and sector bl anking.

Cc. RSTER90: The RSTER90 will not be rotating and the
base of the antenna will be 17.25 feet |ower than the nornal RSTER
configuration. See Figure 7. Even when limting transm ssions to the
prescribed 225° to 315" azimuth sector, HERP is still predicted.

(1) MRF Alternate Site(Wen Munted on the "UND'
Tower):  The RSTER90 nay cause HERP when operated at | ow el evation angl es.
At the | owest elevation angle of -10°, illunination by the mainbeam at a
2.1 meters(7 feet) height AG occurs at 9.75 meters (32 feet) fromthe
antenna. \WWhen the RSTER90 is pointed due West at an el evation angl e of Oo,
no HERP i s predi cted.

(2 KPI'S Parcel "A" Site: Wen the RSTER90 is
operating at | ow elevation angles, HERP wil| exist at ground I evel within
the conpound and i nmredi atel y beyond the conpound fence. At the m ni num
el evation angl e of -10°, the mainbeam will drop belowa 2.1 meter (7 feet)
height AGL at 18 neters (59 feet) fromthe antenna. See Figure 7.
However, if the RSTER90 nminimumel evation angle is above -5°, no HERP wil |
exi st at ground | evel since the ground el evation falls off rapidly beyond
the conpound and the mainbeam Wi |l never drop bel ow a height of 3.1 neters
(10 feet) AG within the safe separation di stance.

(3) Kokee AFS Site: Wen the RSTER90 is operating
at | ow el evation angles, HERP wi Il exist at ground | evel within 18 neters
(59 feet) of the antenna(at the m nimumel evation angl e of -10").

However, if the RSTER90 nininumel evation angle is kept above -1.5°, no
HERP wi Il exist at ground | evel since the mainbeam will reach a hei ght of
2.1 neters (7 feet) ACGL at 125 neters (410 feet) fromthe antenna which is
beyond the saf e separation di stance.

d. Fixed Linear Array Radar Transmtting System No
HERP shoul d occur at all sites except at the MRF alternate site since the
antenna i s el evated beyond the safe separation distance (see Table 6. A
the MRF alternate site where the antenna will be nounted on a 1.2 meter (4
foot) high pad, HERP will exist inmediately in front of the antenna.

e. HERP Due to Existing Radars: Tables 7 and 8 lists
the safe separation distances fromthe existing radars at the MRF and Kokee
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AFS sites, respectively. No HERP is predicted at the MR cliff site and
the Kokee AFS site since the nearby radars' antennas are normally rotating
and the RSTER structures are beyond the safe separation di stances for the
rotating antennas.

(Y MRF Alternate Site: The two AN/FPQ-10's near
the MRF alternate site are tracking radars that can transmt in one
direction for |ong periods depending on their target's novement. HERP was
originally predicted for workers on the RSTER mai n and "UND" towers since
both fall within the 100.5 neter (330 feet) safe separation distance.
However, during the HERP survey of 2 June 1993 we were advi sed that the
AN/FPQ-10s*' peak out put power has been reduced from1l W to 150 kW on one
and 100 kW on the other due to parts repl acement probl ems. PMRF Code 7322
(M. R Mller) advised that the proper parts woul d not be available to
PVRF for at |east another three years and will not inpact the RSTER
testing. Based on the present AN/FPQ-10s' output powers no HERP is
predicted. Measurements were conducted to verify that EMR | evel s woul d be
bel ow the HERP criteri a.

(2) AN/FPQ-10 Testing: Mainbeam neasurenents nade
25.6 neters (84 feet) fromone AN/FPQ-10 on the adj acent AN/FPQ-10 radar
tower. A 1.5 mW/cm® power density was recorded with the radar operating at
80 kW (normal operating power), 640 pul ses per second, and a 1 nicrosecond
pul se wi dt h (maxi num pul se width). |If the radar was operated at 150 kw,
the power density should rise to 2.8 mW/cm?®. The levels'at the RSTER
towers shoul d be wel | bel ow 10 mW/cm? criteria since the RSTER towers wil |
be at | east 60 neters (200 feet) fromthe cl osest AN/FPQ-10.

2. HERF: There are no hazardous fuel sites within the
cal cul at ed HERF separati on di stances(the maxi numdistance is 8 neters (26
feet)) of RSTER antennas. The nearest fuel sites are 152 neters (499 feet)
at MRFcliff site, 36 meters(120 feet) at the MRF alternate site, 305
meters (1000 feet) at KPIS site, and 146 neters (480 feet) at Kokee AFS.
Al fuel sites except for the MOGAS storage tank (Building 733) at the MRF
alternate site are beyond the minimum r econmended separati on di stance of 60
meters (200 feet). See Figure 2.

3. HERO Helicopters landing at the helicopter pad at the MRF
hel i copter pad will only be exposed to sidelobe RSTER enissions due to the
sector bl anking of the RSTER em ssions. The pad is |ocated beyond the
sidelobe saf e separation distances for HERO UNSAFE and SUSCEPTI BLE
ordnance. See Figure 2 for the location of the helicopter pad and Tabl es 4
through 6 for the cal cul ated saf e separation di st ances.

4. MIL-STD-461D: ELECTRON C EQUI PMENT SUSCEPTI BI LI TY:

a. Aircraft: Aircraft flying in the RSTER operati onal
sector within 174 neters (571 feet) of the RSTER site will be subjected to
Efield | evel s exceeding the 200 Vm Rs103 criteria for aircraft. Since
the HRF helicopter pad is |located 356.6 neters (1170 feet) fromthe cl osest
RSTER site(alternate site) no EMI is predicted for helicopters using the
pad.

b. QGound: EMI to electronic equipment is predicted




Since many existing structures are within the RS103 cal cul ated safe
separation di stances for ground equi prent.

(1) The potential for EMI occurring at Kokee AFS
and ¥rRF is mninal since high powered radars are already operating at these
sites, the RSTER and aDS-185 will use sector blanking, and the fixed |inear
array and RSTER90 antennas will be pointed away from exi sting structures.

(2) EMI at the KPIS site will be mninized since
the hei ght of the antennas will prevent mainbeam illum nation of
surroundi ng structures.

VI. Concl usi ons and Recommendat i ons:
A HERP

1. RSTER(Normal Configuration) and abs-18S: Qur anal ysis
i ndi cates that transm ssions fromthe both antennas can cause HERP but only
during mainbeam illunmi nation by a stationary antenna. The possibility of a
HERP i ncident occurring is mninmal since both antennas will be rotating and
non-essenti al areas will be sector bl anked. Reconmmend verifying that the
RSTER and ADS-18S will not be able to transmt in sector bl anked areas
shoul d the antennas accidentally stop rotating.

2. RSTER90: HERP is predicted at the M alternate site for
transm ssions fromthe "UND" tower, and the two Kokee sites even with
transmssions limted to the 225" to 315° azimuth sector due to the | owner
hei ght of the antenna. In addition to sector bl anking, we recomend that:

a. MRF Alternate Site: The antenna be pointed at 270"
azimuth and a 0° elevation angle or higher during transm ssions fromthe
"UND' tower.

b. KPIS Parcel "A" Site: The antenna be pointed at an
el evation angle of -3° or higher during transm ssions.

c. Kokee AFS Site: The antenna be pointed at an
elevation angle of -1.5 ° or higher during transm ssions.

d. Restrictions on the m ni numel evati on angl es of the
RSTER90 antenna nay be relaxed if an on-site HERP survey shows that no HERP
will exist at ground level during transm ssions at |ower el evation angles.

3. Fixed Linear Array Radar Transnitting System At the MF
alternate site, a personnel barricade should be installed around the
antenna tower two nmeters away to prevent personnel fromtouching the
ant enna and HERP.

4, Furthernore, we reconmmrend:

a. Installing ared flashing warning light that is
readily visible to all personnel in the surrounding area and is activated
whenever the RSTER and/or the fixed linear array radar transmtting system
are/is transmtting.



b. Conducting a HERP survey to ensure that E+MR |levels in
al | accessibl e areas around the RSTER ant ennas are bel ow the HERP criteri a.
I f hazardous | evel s are recorded, then these areas shoul d be secured by a
personnel barrier while the RSTER i s operati ng.

c. Installing HERP warning signs at the entrances to the
RSTER areas. Suggested HERP warni ng signs are shown by Figure 8.

d. Silencing transnitters during maintenance of
ant ennas.

B. HERF: No HERF is predicted at any site. The HRF alternate site
does not neet the 60 meter recomrended separation fromthe MOGAS st orage
tank (Building 733) due to land constraints. Site safety will not be
conprom sed by the failure to meet the recommended separati on di stance
since no HERF i s predicted even with mainbeam exposure and the tank wil|
only receive sidelobe and backlobe em SSions.

C HERQO The calculated EMR at the helicopter pad i s bel owthe HERO
UNSAFE and SUSCEPTI BLE | evel s due to sector blanking. As advised by
NAVSURFWARCENDIV Dahl gren Code F52 (M. Dennis Vaught), helicopters with
HERO UNSAFE or SUSCEPTI BLE or dnance on-board shoul d avoid flying w thin
2240.8 nmeters (7,352 feet) and 776.6 neters (2,548 feet), respectively, of
the RSTER site when flying in the RSTER operati onal sector.

D. MIL-STD-461D RS103 EMI:

1. Arcraft: Aircraft should avoid flying within 174 neters
(571 feet) of the RSTERsite.

2. Qound Hectronic Equi prent: Qur anal ysis predicts that
EMI will be caused by the EMR | evel s exceedi ng the RS103 levels. The
potential for EMI occurring at both the Kokee AFS and MRF are mini mal since
no EMI is experienced from exi sting high powered radars. Sector bl anking
at these two sites will also reduce the potential for EM. The antenna
hei ghts at Parcel "A' at KPIS should aid in reducing the potential for EMI
at that site. However, since the possibility of EMI cannot be rul ed out

entirely, the follow ng conditions should be included in the site agreenent
wi t h Rome Laboratory:

a. RSTER and/or fixed linear array radar transnitting
systemtransmssions will be tenporarily suspended if it is suspected that
their emssions are interfering with PMRF or H ANG exer ci ses.

b. Rome Laboratory will correct or fund efforts to
correct any RSTER and/or fixed linear array systemrel ated EMI probl ens
that are disrupting PMRF or HIANG day-t o-day operati ons.
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Transm tter RSTER
Transm t Frequency 400 - 500 ME
Recei ve Frequency 400 - 500 MHz
Transmt Power (Peak) 64, 000 watts
Transmt Power (Average) 4,000 watts

Pul se Wdth

100 m cr oseconds

Pul se Repetition Frequency

625 pul ses per second

Ant enna AEA S Adj unct (Pl anar Phased
Array)
Gain 28 dBi

Ant enna Si ze

10 mx 5 m(32.8 ft x 16.4 ft)

Maxi num Sidelobe Gain -15 4Bi
Backlobe Gain -15 dBi
M ni num el evation angle for the -10"

ant enna

Azi mut h angl es of the antenna 225° - 315

Tabl e 1.

RSTER Equi pnent Speci fi cati ons

Ant enna

ADS-18s Li near Phased Array

Gin

21 dBi

Antenna Si ze

6.4 mx 0.6 m (21 ft x 2 ft)

Maxi num Sidelobe Gain -19 dBi
Backlobe Gain -4 dBi

M ni num el evation angl e for the -10°

ant enna

Azi mut h angl es of the antenna 225° - 315"

Tabl e 2.

ADS-18s Antenna Speci fi cati ons
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Transnmitter SD1568HI

Transmt Frequency 400 - 500 M

Recei ve Frequency Transnit ily

Transnt Power (Peak) 600 watts

Transmt Power (Average) 37.5 watts

Pul se Wdth 100 ni cr oseconds

Pul se Repetition Frequency 625 pul ses per second

Ant enna Patch 1 (IDPCA Linear Array
Gin 5 dBi

Antenna S ze 9.8 mx 2.4 (32 ft x 8 ft)
Maxi mum Sidelobe Gain -10 4Bi

Backlobe (Ai n -10 dBi

M ni numel evation angl e for the -10"

ant enna

Azi mut h angl es of the antenna 225" - 315"

Table 3. Fi xed Linear Array Radar Transmtting System Specifications
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HERP, ANTENNA
STATIONARY

122.7 m (402 ft)

lm (3.3 ft)

HERP, ANTENNA ROTATING

22.4 m (73.5 ft)

N/A

HERF, CALCULATED*

8 m (26.3 ft)

N/A

HERO UNRELIABLE/UNSAFE

2240.8 m (7352 ft)

15.9 m (52 ft)

HERO SUSCEPTIBLE

776.6 m (2548 ft)

7 m (23 ft)

MIL-STD-461D Aircraft

174 m (571 ft)

1.2 m (3.9 ft)

MIL-STD-461D Ground

3480.6 m (11,419 ft)

24.6 m (81 ft)

* Nbt e:

Per CP 3565 Vol une |, the recommended HERF separation di stance for

transmtters radiating nmore than 250 watts i s 60 meters (200 feet).

Tabl e 4.

Cal cul ated Safe Separation D stances fromthe RSTER Ant enna

ADS 18s Separati on D st ances

Mai n Beam

S del obes and Baékloba

HERP, ANTENNA
STATIONARY

54.8 m(180 ft)

3.1 m(10 ft)

HERP, ANTENNA ROTATI NG

11.3 m(37 ft)

N/A

HERF, CALOULATED*

3.6 m(12 ft)

N/A

HERO UNRELIABLE/UNSAFE

1000.9 m(3284 ft)

56.3 m (1847 ft)

HERO SUSCEPTI BLE

346.9 m(1138 ft)

19.5 m(64 f£ft)

M L-STD 461D Aircraft

77.7 m(255 ft)

4.4 m(14 ft)

M L-STD- 461D @ ound

1554. 7 m(5101 ft)

87.4 m(287 £t)

Tabl e 5.
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Fi xed Linggr Array Radar

ng %{St em

Separ ati on D st ances

M&i n Beam | S del obes and Backisbe
HERP 1a2(3.3 ft) [ 1 m(3.3 ft)
HERF, CALQLLATED 0.6 M2 ft) N/A
HERO UNRELIABLE/UNSAFE 15.4 m(51 ft) 7 m(23 ft)
HERO SUSCEPTI BLE 7 m(23 ft) 7 m(23 ft)
M L-STD 461D A rcraft 1.2 m(3.9 ft) 0.2 m (0.7 ft)
M L-STD-461D G ound 23.9 m(78 ft) 4.2 n(14 ft)

** Not e:

Per (P 3565 Volume |, the recommended separation di stance for

transmtters of 250 watts or less is 15 neters (50 feet).

Tabl e 6.
Ant enna

20
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AN/APS-134 Separation D stances
Mai n Beam Si del obes and Ba'ckliobé
HERP, ANTENNA 16.6 m (54 ft) N/A
STATIONARY
HERP, ANTENNA ROTATI NG 1.9 m(6.3 ft) N/A
 AN/FPQ:12 Separation Di stances
“'MainBeam || Sidelobes and Backlobe
HERP, ANTENNA 112.4 m (368 ft) N/A
STATIONARY
HERP, ANTENNA ROTATI NG 11.5 m(38 ft) N/A
AN/FPS-10 Separation D stances (Stationary
Ant enna)
Mai n Beam Sidelobes and Backlobe
|| HERP, 1 MMATT QUTPUT 100.5 m(330 ft) N/A
| HERP, 150 wwaTT CuTPUT 39.0 m(128 ft) N/a
Table 7. Calcul ated HERP Safe Separati on Di stances from Nearby Radars at
Makaha Ri dge
] AN/FPS-93A Separ ation Di stances
Mai n Beam Si del obes and Backlobe
HERP, ANTENNA 109.4 m(359 ft) N/A
STATIONARY
HERP, ANTENNA ROTATI NG 9.3 m(31 ft) N/A

Table 8. Cal cul ated HERP Safe Separati on D stances fromthe AN/FPS-93A
Radar at Kokee AFS
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DEPARTMENT OF THE NAVY
NAVAL COMVAND. CONTROL AND OCEAN SURVEI LLANCE CENTER
| EVEST ACTIM TY
BOX 130
PEARL HARBCR. HAWAIl $6860-5170 éﬁé‘iﬁ&o 4 9 0
Ser 322SK/
04 JUN1993

From Oficer in Charge, Naval Command, Control and Ccean Surveill ance
Center | SE Wst Activity

To: Commrander, Pacific Division, Naval Facilities Engi neering Comrand
(Attn: Code 23)

Subj :  AMENDVENT TO THE ELECTROVAGNETI C COWPATI BI LI TY(EMD)  STUDY FCR THE ROME
LABCORATORY UHF RADAR SURVEI LLANCE TECHNOLOGY EXPER MENTAL RADAR( RSTER
TESTI NG AT PAC FIC M SSI LE RANGE FACI LI TY(PMRF), KAUAI, HAWAI | (E3
PROGRAM TASK NO.  E92-H029)

Ref: (a) N SE WEST HAWAIl Itr Ser 322sK/50 of 21 Jan 1993
(b) NI SE WEST HAWAI I Itr Ser 3225K/1220 of 2 Nov 1992
(c) Nl SE VEST HAWAI | [tr Ser 322SK/491 of 4 Jun 1993

Encl: (1) Proposed RSTER Antenna Locati ons at Makaha R dge

1. Reference(a) forwarded our original EMC study of the Rome Laboratory UHF
Radar Surveill ance Technol ogy Experinental Radar (RSTER testing portion of
the Mountai ntop Sensor Integration and Test Program(Msl TP) at the Pacific

M ssile Range Facility on Kauai, Hawaii. This addendum di scusses EMC i npact
of operating the RSTER at the alternate site at the PVRF Makaha Ri dge
Facility. See enclosure(l) for the location of the alternate site.

2. The study for the alternate site showed that the EMC i npact of the RSTER
will be essentially the sane as that for the original Makaha R dge site. Al
concl usi ons and recomrendati ons applicable to the original site are applicable
to the alternate site with one exception. The RSTER antenna will not be

bl ocking the Integrated Target Control System(ITCS) or the AN/FPQ-12 coverage
of the PMRF test range to the west of Kauai .

3. Reference(b), the electronagnetic radiation(BEMR hazard reviewreferred
to in reference(a), has been superseded by reference (c).

4. Atach this letter to reference(a).

5. For PMRF Code 7031; please route this letter to Codes 7322, 7325, and

7333.

6. Qur point of contact iS S.Kobashigawa, DSN(315) 471-1976 or COMM(808)
471-1976.

Copy to: K .

PACM SRANFAC( Code 7031) D‘K'lr' LE.E
COVNAVFACENGOOM( Code  200) By direction

COVBPAWARSYSCOM( Code  224-3A2)
NAVELEXCEN Char | est on(Code 222)
ROVE Laboratories (Code OCDR, M. J. Massoud)




SHADED AREA: HYPOTHETICAL RSTER OPERATING SECTOR
(MAINBEAM ILLUMINATION) SECTOR TO BE DETERMINED ON-SITE.
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DEPARTMENT CF THE NAVY

L COMMAND. CONTROL AND OCEAN SURVEILLANCE CENTER

//-\.
ISE W:g;/;:(;nww /(El?’)l, (m’j
PEARL HARBOR. HAWAIl 96860-5170 REFER TO
Ser 3225k 00
21 JAN1993

From O ficer in Charge, Naval Command, Control and Ccean Surveill ance
Center ISE Weést Activity

To: Commander, Pacific Division, Naval Facilities Engi neeri ng Cormand
(Attn: Code 23)

Subj: ELECTROVAGNETI C COMPATI BI LITY(BM)  STUWDY FCR THE ROMVE LABCRATCRY UH
RADAR SURVE! LLANCE TECHNOLOGY EXPER MENTAL RADAR(RSTER) TESTI NG AT

PACI FI C M SSI LE RANGE FAC LI TY(PMRF), kaval, HAWAI | (E3 PROGRAM TASK
NQ E92-H029)

Ref: (a) PACNAVFACENROOMItr Ser 23,5225 of 13 August 92 (NOTAL)
(b) NI SE WEST ACT Itr Ser 322sK/1220 of 2 Nov 1992 (NOTAL)
(© Rome Laborat ory OCDR FAX of 23 Qct ober 1992 (NOTAL)
/ (d Rone Laboratory OCDR FAX of 16 Decenber 1992 ( NOTAL)
o st
Encl: (1) Technical Report of the EMC Study for the Rome Laboratory UHF
RSTER Testing at PVMRF, Kauai, Hawaii

1. As requested by reference(a), N SE Wst Hawaii conducted an EMC st udy
of the Rome Laboratory UHF Radar Surveillance Technol ogy Experimental Radar
(RSTER) testing portion of the Mountaintop Sensor Integrationand Test
Program(Msl TP) at the Pacific Mssile Range Facility on Kauai, Hawaii. The
RSTER tests will be conducted at three sites; the Hawaii Air National Qard
(HANG Kokee Air Force Station(AFS, Parcel "A' (formerly known as the
NASA Tel enetry and Control (T&C) site) at the PMRF Kokee Park
Instrumentation Station(KPAS, and the PVMRF Makaha R dge Facility (MRF).
The purpose of the EMC study is to determne if the RSTERwill cause

el ectromagnetic interference(EM) to existing RF users and vice versa.

a. Reference(a) also tasked N SE Vst Hawaii to conduct an

el ectromagnetic radiation(BMR hazard review of the UHF RSTER testing. The
results of the EMR hazards revi ewwas provided by reference(h.

b. As advised by reference(c), the L-Band radar is no |longer part of
the of the M5l TP project. However, a fixed linear array radar transnitting
systemwi |l also be installed on the RSTER t ower.

c. Reference(d) advised that an ADS18s antenna will al so be used
during RSTER testing. RSTER tests will be conducted first with the AEA S
Adj unct antenna(normally used by RSTER systen) then later with the ADS 18s.

d. The prelimnary schedule calls for radar installation to beginin
April 1994, check-out conpleted by July 1994, tests conpl eted by August
1995, and the radar renoved by Novenber 1995.

2. The RSTER transmitter is capabl e of operating from400 to 500 MHz in 1

MLz increments in its frequency hoppi ng node. Any nunber of frequencies can
be | ocked out of the frequency set to avoid exl problens. The RSTER

R228KWPSI\ nar\ PIIREN msr 7o\ EFZMO2FE# ETR [ Toc, £17



sJ: EMC STUDY FCR THE ROVE LABCRATCRY UH RSTER TESTI NG AT PMRF, KAUAI ,
N HAWAI | ; E3 PROGRAM TASK NO  E92-H029

N ¢

transnmitted frequency is chirped(linearly varied fromthe start frequency
to a frequency 1 mH lower during its 100 m crosecond pul se period).

3. The results of the EMC study are as foll ow

a. Co-channel interference is predicted to nunerous existing users in
the 400 to 420 M and 450 to 470 M range. Due to predicted co-channel
interference to existing users, recommend that the RSTER frequency hop |i st
be limted to the frequency ranges of 420 to 449 M& and 470 to 500 M.

b. Inthe 420 to 449 M range, co-channel interference is predicted
for several Command Qui dance(Q3 and Conmand Destruct (D frequenci es used
for rocket and nissile | aunches at PMRF. Recommend that the group of
frequencies listed in enclosure(l) be |locked out for correspondi ng
| aunches. Al'so recommend that an admni strative procedure be establishedto
allow the Instrumentation Control Center (1Q0) in PMRF Range Cperations to
review and approve the RSTER schedul e of tests and test frequencies. any
daily change in test plans should be coordinated with the 10QC  Additional
information on mssile and rocket GG and (D frequencies is available from
PVRF Code 7333(M. M Echten).

c. Co-channel interference is predicted to RSTER operations at all
three sites fromthe broadband noi se transm ssion across the 425 to 445 Mt
band fromthe AN/ALT-41 at Makaha R dge or DLQ-3 pods nmounted on the PMRF
RC 12F aircraft during an/sps-40 EWexercises. |f the jammers nake the 425
to 445 MHE frequency range unusabl e, recomrend that the RSTER operate in the
remai ni ng frequency ranges (provided frequency assignment i s granted).

Jami ng exercises are nornal |y conduct ed once every two weeks for four
hours. EWexercise schedul es are avail abl e from PMRF Code 7332(M. HE
But rovi ch).

d. Mnimal interference is predicted to existing RF users due to RSTER
2ND and 3RD harnoni cs and spurious enmissions. Additionally, the probability
of interference occurring is mninized since the RSTER frequency is
constantly changi ng due to hoppi ng and chirping. The hoppi ng and chirping
of the RSTER frequency al so makes interference due to intermodul ation
product s i npr obabl e.

e. A path bl ockage problemfor the Integrated Target Control System
(1TCS, AN/FPQ-12 and AN/APS-134 radars is anticipated at Makaha R dge due
to the large size of the RSTER AEG S Adj unct antenna. The | TCS signal s
control the target drones |aunched by PMRF and the radars ensure range
safety during fl eet exercises coordinated and nonitored by PMRF.  Furt her
i nvestigations are being conducted to deternine the extent of the problem
and neans to ninimze the bl ockage. Final resol ution shoul d be coordi nat ed
with PMRF Code 7322(M. J. Roberts and M. R Mller).

f. If not already done, reconmend that a request for frequency
assi gnnment be conpl eted and submtted to NCTAMS EASTPAC via the PMRF
frequency coordinator (M. JimBulloch, Code 7325).

4. The EMC study results indicate that site approval granted with regards
to EMI by reference (b) is still applicable provided that the

2
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recommendations i n Paragraph 3 of this report are al so foll owed.
Additionally, as cited in reference(b), the followi ng conditions should be
included in the site agreenent with Rome Laboratory:

a. RSTER and/or fixed |inear array systemtransmssions will be

tenporarily suspended if it is suspected that their EMR is interferingwith
PVRF or H ANG exer ci ses.

b. Rome Laboratory will correct or fund efforts to correct any RSTER
and/or fixed linear array systemrelated EMI problens that are disrupting
PMRF or H ANG day-t o-day operati ons.

5. Qur point of contact is S.Kobashigawa, DSN(315) 471-1976 or COWM(808)
471-1976.

DKL. LEE
By direction

Copy to:

PACM SRANFAC(Codes 7320, 7322, 7324, 7325, 7330, 7331, 7332, and 7333)
COWNAVFACENGOOW( Code  200)

COVBPAWARSYSCOM Code  224-3A2)

NAVELEXCEN Char | est on(Code 222)

ROME Laboratories(Code OCDR M. J. Massoud)
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ELECTROVAGNETI C COVPATI Bl LI TY STUDY ( EMD
FOR THE ROVE LABCRATORY
UHF RADAR SURVE! LLANCE TECHNOLOGY EXPERI MENTAL RADAR( RSTER
TESTI NG AT THE PACI FI C M SSI LE RANGE FAC LI TY(PMRF), KAUAI, HAWA |

. | NTRODUCTI ON

A. bjective: The purpose of this study is to determne if the proposed
UHF RSTER tests conducted by Rorme Laboratories will be el ectromagnetically
conpatible with the current RF users on Kauai. Transm ssions could begin as
early as April 1994(radar installationstart date) and will halt after
August 1995(test conpletion date).

B. BACKGROUND. The UHF RSTER tests are one part of the Rome Laboratory
Mount ai nt op Sensor I ntegration Test Program(M3 TP) Proj ect bei ng conduct ed
at the Pacific Mssile Range Facility (PMRF) and Hawaii Ar National Quard
(HANG Kokee Air Force Station(ARS. Nl SE West Hawai i was tasked by
PACNAVFACENGCOM | et ter Serial 2375225 of 13 August 1992 to conduct Radiation
Hazard (RADHAZ) and EMC studies for the UHF RSTER tests. The RADHAZ st udy
was conpl eted earlier and forwarded by NI SE West Activity letter Serial
3228K/1220 of 2 Novenber 1992.

IT. UHF RSTER PRQJECT DESCR PTI ON

A The RSTER i s bei ng devel oped by M T Lincol n Laboratory to provide | ow
| evel radar coverage over water. O special interest in the tests will be
the ability of the radar to mnimze the effect of sea clutter. Three sites
sel ected for the RSTER on Kauai all have the required over-t he-wat er | ook
angle for the test. Two of the three sites are controlled by PMRF. These
are Parcel "A' (forrmerly known as the NASA Tel enetry and Control (T&C) site)
at the Kokee Park Instrumentation Station(KPIS and the Makaha R dge
Facility (MRF). The third site is at the H ANG Kokee AFS. See Figure 1 for
the | ocation of the proposed RSTER sites on Kauai and Figures 2 through 4
for the RSTER | ocation at each site.

B. The initial test configuration provided by PACNAVFACENGOOMI et t er
Serial 23974313 of 2 July 1992, included the RSTER and a L-band radar. We
were | ater advised by Rome Laboratory (Code QDR FAX of 23 Cctober 1992
that the L-band radar would not be included in the test. |nstead, a fixed
linear array radar transmtter would be installed on the RSTER ant enna
tower. Then Rome Laboratory FAX of 16 Decenber 1992 advised that a ADS 18s
will also be used during the test along with the original AEA S Adj unct
antenna. The antennas will be swapped during the course of the tests.

C. RSTER Equipnent Description: Table 1 lists the RSTER paranmeters. A
bri ef description of the RSTER fol | ows.




1. The RSTER transmtter and receiver are installed in one 45 foot
van and the radar signal processing systemin another. Prelimnary plans
call for installing the RSTER antenna on a tower 4.6 neters (15 feet) above
ground | evel (AQ) at Makaha Ridge and 12.2 neters (40 feet) AGQ at the two
Kokee sites.

2. The RSTER is capabl e of transmtting on 1 M¥ increnents fromd400
to 500 Mz in a fixed frequency or frequency hopping format. The
transmssionis a chirped(linear frequency nodul ated) pul se 100
m croseconds | ong repeated 625 tines per second. The peak output power is
64 kilowatts (kW) and the average power is 4 kw at the antenna input.

a. During frequency hoppi ng, the RSTER renai ns at one frequency
for 50 mlliseconds. The RSTER systemcan notch out any nunber of
frequencies in its 400 to 500 ME band to minimze EMC probl ens.

b. As a chirped radar, the frequency of transmssion is linearly
varied, fromthe starting frequency to a frequency 1 M¥ | ower, fromthe
start to the end of the 100 nicrosecond pul se.

3. The RSTER systemuses the 10 neter (32.8 feet) by 5 neter (16.4
feet), phased array AEA S Adjunct antenna. The antenna nay be nounted in
two configurations as shown on Figure 5. The mainbeam gain is +28 deci bel s
isotropic (dBi) with sidel obes bel ow -15 dBi. Being a surface search
antenna, its minimum el evation angle is -10e. The antenna rotates at 5
revol uti ons per mnute (rpn). Al t hough the mainbeam can be made to scan
vertically, tests on Kauai will be conducted wi thout vertical scanning.

4. An ADS-18s linear array antenna(norrmally mounted in a 7.3 neter
(24 foot) dianeter dome on a E2C air surveillance aircraft) will also be
used during the RSTER tests. The mainbeam gain is 21 dBi with peak
si del obes bel ow -19 dBi and a backlobe of -4 dBi. Since the antenna will be
nmounted on the AEA S Adj unct pedestal, it will alsorotate at 5 rpm The
array is 0.6 neters (2 feet) high, 6.4 meters (21 feet) wide, and 1.8 neters
(6 feet) deep.

D. The fixed linear array systemconsists of an SD1568HI radar
transnmtter and a PATCH 1, linear antenna. The transnitter is actually one
of the RSTER spare high power linear anplifiers. The linear array
transmssions will be identical to those of the RSTER but at a | ower peak
power |evel of 600 watts.

1. The PATCH 1 antenna is about 0.6 nmeters (2 feet) high and 9.8
neters (32 feet) wide and 0.2 neters (.6 feet) deep. It has a mainbeam gain
of 5 dBi with peak sidel obes below -10 dBi. Prelimnary plans call for
installing the antenna on the RSTER antenna tower 2.4 neters (8 feet) AG at
Makaha R dge and 10.1 neters (33 feet) AG at the two Kokee sites. Unlike
the RSTER antenna, the linear array antenna will be fixed and poi nted due
Wst (2700). However, the azinmuth of the antenna will be varied from 190¢
to 350e during the course of the tests.




ITII. EX STI NG SYSTEMS

A. PWF PMRF along with other mlitary craft on exercise in the
operations area west of Kauai constitutes the |argest group of RF users.
Figure 6 shows the nunerous types of exercises that PMRF coordi nat es,
conducts, and nonitors. A brief descriptionof each of these that nay be
i mpact ed by the RSTER transmi ssions fol | ow

1. Mssile and small rocket |aunches are conducted fromthe
Department of Energy (DdE) and PMRF | aunch conpl exes both | ocated at the
north end of the PMRF Barking Sands base. See Figure 1. The DCE conpl ex,
also referred to as the Sandi a conpl ex, is managed by Sandi a Nati onal
Laborat ori es personnel. The follow ng data was col | ected during nmeeti ngs
with Sandia(M. L. Gllette and M. A Lopez), NAVAI RWARCENWNDI V Code

PO3BO8 (M. | . Hoffer), and PMRF(M. M Echten and M. E E chhol z)
per sonnel .

a. BQM-34S and MQM74A Target Drones: The drones serve as
targets for anti-aircraft weapons aboard ships and aircraft and are the nost
frequently | aunched vehicles. The drones are controlled by the Integrated
Target Control System(ITCS) whose transnitter and receiver (AN/TSW-1Q) are
| ocated at Makaha R dge. The ITCS transmssions are in the 4200 to 4500 MHz
frequency range. Al though no EMI is anticipated, the proposed RSTER site at
Makaha R dge may create a path bl ockage probl em

b. Vandals: Vandals serve as targets for anti-mssile

exerci ses. Command Qui dance and Command Destruct (GG and (D) signals at 437
and 441 Mtz are used during Vandal | aunches.

c. STARS and CDES: The STARS and CDES nmissiles will be used for
at mospheric testing starting in 1993 and ending i n 2003. Four |aunches are
pl anned per year. The 407 MH CD signal will be used during the mssile
 aunches as wel|l as a 431 MHz rel ay signal from Kokee Communi cati ons (COMMS)
(located on KPI'S Parcel "C') to an in-flight P-3 aircraft.

él) The STARS and CDES nissiles will be assenbl ed and checked
out at the Sandia conplex during a one nonth process. During this time
frame, on-air tests will be conducted using the 407 MH frequency

approxi mately 4 tines a week for several hours at a tinme.

d. Snall Rockets: Frequencies used for other rockets including
the AQM37, HARPOON, and TOVAHAWK are 408, 409, 423, and 425 M.

e. Transmtter Sites: The GG and (D transnitters are |located in
the SANDI A operations building and the Kokee COWS bui | di ng. SANDIA's
transmtting antennas are nmounted on the roof of the building. Kokee COWS
antennas are nounted near the top of a 200 foot tower adjacent to the
bui I ding. For the STARS and CDES | aunches, a P3 aircraft stati oned down
range will also be transmtting the cp signal rel ayed from Kokee COMVS.

2. HBectronic Warfare Testing: PMF conducts nunerous BNtraining
exerci ses for shipboard radars. The only shipboard radar in the 400 to 500
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Mz band that PMRF presently works with is the AN/SPS-40. An AN/ALT-41

br oadband j ammer whi ch transmts 100 watts of broadband noi se over the 425
to 445 M range sinultaneously is normally used i n the training exercise.
The WALT-41 transmtter is located in Building 770 at Makaha Ri dge, see
Figure 4. A Bband DQL-3 jamrer nmounted i n a wi ng pod of PMRF RC 12F
aircraft is occasionally used to jamthe AN/SPS-40 radar. AN/SPS-40

exerci ses are conduct ed approxi matel y once every two weeks and requires four
to six hours to conplete.

B. Co-site Conmuni cations:

1. KPS Parcel "A" only houses fiber optic and tel ephone cabl e
termnations. However, Kokee GOWS houses nunerous VHF, UHF, and m crowave
communi cat i ons equi pnent. Antennas for the RF equi pnent are nounted on a
200 foot tower next to the buil ding.

2. Mikaha R dge Facility: Building 708 at Makaha R dge houses the
VHF, UHF, and nicrowave communi cations. Antennas for the RF equi pnent are
mount ed on 90 foot pol es next to the buil di ng.

3. Kokee AFS: There are four areas where VHF and UHF communi cati ons
equi prrent are housed. The H ANG radi o room 1located i n the Qperations
Bui | di ng, has the greatest amount of equi pnent includi ng m crowave
communi cat i ons equi pmrent. FAA radi o equi pnent are housed in a smal |
building. Both PVRF and Fleet Air Control and Surveillance-Facility
(FACSFAQ have separate vans for their equipnent. The H ANG FAA, and PMRF
antennas are nounted at various | evels on 90 foot wooden poles in the
antenna field. The FACSFAC antennas are nmounted on the roof of the
equi prent van.

V.  EMC ANALYSI S OF THE | MPACT OF RSTER TO EXI STI NG RF USERS

A Co-channel and Adjacent Interference: The requested frequency band
of 400 to 500 M has been separated into four bands due the nature of their
assi gnment s.

1. 400 to 420 MH: This band has nunerous assi gned usages that are
primarily governnent or scientifically related. Table 2 |ists present
frequency assi gnnents fromthe Enhanced Frequency Resource Records System
(EFRRS) data base managed by JFMO PAC.  The list includes only frequency
assi gnments of users on the island of Kauai and users with statew de
assignnents. A the |owend of the band are several earth-to-space
transm ssi ons used for geol ogi cal measurenents. Nunerous ot her assignnents
i ncluding mssile guidance and nobil e communications are included in this
range. Al though the UHF radar experinent calls for transmssions prinarily
to the west of Kauai, the side and backl obes will interfere with users on
western Kauai. The interference nay range froma nui sance background noi se
for non-encrypted voi ce communi cations to total disruption of data or
encrypted transm ssions. The RSTER should not transmt in this band due to
the potential for interference.




2. 420 to 449 MHz: This band is primarily assigned for DCD use. As
can be seen fromTable 2, the only assignments in this band are for PMRF
applications in mssile or rocket control. Bl ocks of frequencies
surroundi ng these frequenci es shoul d be excl uded fromthe RSTER hop set to
preclude interferingwith these signals. As cited in the J/F-12 5952 of 25
March 1985, the -60 db emission bandwi dth of the RSTERis 3 Miz. Table 3
lists the frequenci es that shoul d be | ocked out for the various | aunches.

3. 450 to 470 MHz: The 450 MHz slot is reserved for satellite
transm ssions. The renai nder of the band, controlled by FCC, is reserved
primarily for public safety, transportation and utilities communications, as
wel | as commercial applications. A search of FCCfiles shows nunerous
assignnents in this band for Kauai and statew de coverage. The RSTER shoul d
not transmt in this band due to the potential for interference.

4. 470 to 500 MHz: This band, controlled by FCC, is primarily
reserved for commercial UH TV Channels 14 through 18. None of these
channel s are used on Kauai. On Gahu, Channel 14(KWHE-14) is the only
channel in service anong the five. KWHE 14 station personnel advised that
t hey have never heard of soneone on Kauai receiving their broadcast.

D scussi ons with Kauai residents confirnmed KWHE-14' s report.

a. On-sitetests at the KPIS Parcel "A" showed that KWHE-14
signals fromGahu coul d not be detected using a test systemcapabl e of
detecting levels as | ow as 23 dBuV/m(dB mcrovolt per neter). KWHE-1l4's
effective radi ated power (ERP) is 75 kW and one of its two prinmary antenna
| obes is aimed in the direction of Kauai. Since the maxi numRSTER ERP in
the direction of Cahu will be 25 kW, the RSTER signal shoul d be bel ow 23
dBuV/m on Cahu. No interference is predicted to KWHE-14 reception on Cahu
since the mnimal FCC TV standard i s 66 dBuV/m(Q ade B reception).

B Harnonic Interference Anal ysis

1. The second harnoni c frequency range for a 400 to 500 M¥
operating range will be 800 to 1000 Miz. The primary assignments for this
range are UH Tv Channel 69 (800-806 Mi), FCOC controlled fixed and nobile
services(806 to 960 ME), and aeronautical radionavigation(960 to 1215
M) . I f the RSTER frequency range is limted to frequencies in the 420 to
449 MHz and 470 to 500 MHz range, no harnoni cs shoul d be generated bel ow 840
Mz and from898 to 940 M. The 960 to 1000 ttHz aeronauti cal
radi onavi gati on band is not in use on Kauai .

a. O primary concernin the 840 to 960 Mz band is the inpact

to cellul ar tel ephone service. The cellular tel ephone(remote) receive band
is from869 to 893 M.

(1) Table 4 shows the cal cul ated recei ve signal |evels
(RSL's) wusing the second harnmonic | evel s provided in the J/F-12 for the
RSTER and usi ng antenna gains from the ECACCR83-117 report dated April
1984 (see Appendix A. The calculated RSL's of 30.4 and 23. 4 dBuV (dB
mcrovolt) for mainbeam RSTER illumnation within 0.5 mles of the AEG S
Adj unct and ADS 18s ant ennas, respectively, will be detectable by cellul ar
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phones. Due to sector bl anking, mainbeam illum nation of areas accessible
to the general public will be limited to roadways inmrediately to the west of
the KPIS Parcel "A' site and adjacent to the Kokee AFS. The difference in
levels is due to the fact that the AEG S Adjunct antenna has the sane

pol ari zati on and the ADS-18s is cross polarized fromthe cel | ul ar antennas.

(2) The mass majority of cellular service will be exposed to
sidelode and backlobe eni ssions. The calculated RSL's of -8.9 and -19.6
dBuV Within 0.5 mles of the AE@ S Adjunct and ADS-18S, respectively, wll
be just above and bel ow the -13 dBuV(-120 dB milliwatts(dBm)) noi se fl oor
of nost cel lul ar phones. The calculated RSL's within 1l mle of the RSTER
antennas wi || be bel owthe -13 dBuV noi se fl oor of the cellul ar phones.

(3) The potential for interference is very |ow since the
RSTER fundanental frequency is constantly changi ng due to frequency hoppi ng
and chirping, thus limting tine that any interfering harmonic will be
transmtted.

2. Third harnonic RSTER emissions will fall within the 1250 to 1350
MHz frequency band of the AN/FPS-93A radar operated Kokee AFS. Table 4
shows the cal cul ated RSL's using the third harmonic | evels provided in the
J/F-12 for the RSTER and ant enna gai ns provi ded by the ECAC CR 83-117 report
(see Appendi x A. The AN/FPS-93A receptionwill be fromits sidel obes since
the RSTER wi | | be | ocat ed bel ow t he AN/FPS-93a*s nai nbeam The cal cul at ed
RSL's are -112.6 and -124.1 dBm for sidelobe and backlobe illum nation by
the RSTER AEA S Adj unct and ADS 18s ant ennas, respectively. A though the
AN/FPS-93A's noi se floor level is not avail abl e, noise fl oors of other
mlitary L-band radars are approxi mately -108 dBm. Due to systemnoi se, the
m ni mumdi spl ay threshold | evel s are typically 16 48 higher than the radar's
noi se floor. Since the RSTER's third harnmonic RSL's will not exceed the
estimated -92 dBm display threshold level, it should not interfere with the
AN/FPS-93A radar.

C.  Spurious Em ssions

1. Nunmerous AN/GRR-24 and AN/GRC-171 UHF receivers operating in the
200 to 400 MHz range at all three sites are potential victins of RSTER
spurious enmissions. U receivers at all three sites will be exposed to
sidelobe and backlobe enissions when the RSTER is operated at their sites.
Additionally, the Makaha R dge site will be exposed t0 mainbeam il |l um nation
when the RSTER is operated at the two Kokee sites. Table 5 shows the
calculated RSL's using the spurious enission |evels provided in the J/F-12
for the RSTER and usi ng antenna gai ns provided by the ECAC CR83-117 report
(see Appendi x A.

a. A though the antennas nounted on the FACSFAC communi cati ons
van W || be the closest to the RSTER at the Kokee AFS, the najority of the
communi cat i on antennas are | ocated on wooden pol es 113 neters (370 feet)
away. The calculated RSL's are -99.7 dem and -103.5 dBm fromthe AEA S
Adj unct and ADS 18s ant ennas, respectively, for these antennas. Al though
the RSTER RSL's may be above the noi se | evel of the receivers, they are
bel ow the m ni mum -97.5 d8m squel ch I evel of the receivers. The results are
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simlar for Makaha R dge and Kokee COMMB except that the RSL's will be | ower
since the RSTER wi || be further separated fromthe UHF ant ennas.

b. The calcul ated RSTER RSL' s at the Makaha R dge UHF recei ver
front ends are -114.2 dBm and -141.2 dBm fromthe AEA S Adj unct and ADS-18S,
respectively, for the case of mainbeam il | um nati on when the RSTER i s
| ocated at the two Kokee sites. The cal culated RSTER RSL's are anti ci pat ed
to be bel ow the noi se | evel s of the U+ receivers.

c. As advised by the Rome Laboratory OCDR FAX of 5 January 1993
Rone Laboratory has not experienced any transnmtter spurious em Ssions
rel ated problems whil e operating the RSTER at any tine.

D. Internodul ation Analysis: No internodul ation anal ysis was conduct ed
since the probability of internodul ation products being generated is | ow due

to the changi ng RSTER frequency as it chirps and hops through nunerous
frequenci es.

E. Path Bl ockage: The RSTER antenna may create a path bl ockage probl em
for the AN/FPQ-12 and AN/APS-134 radars and the | TCS at Makaha Ri dge due to
the close proximty of RSTER antenna to the other antennas. The path
bl ockage cal cul ati ons are based on the assunption that the RSTER antenna is
mounted in its standard 10 neter wide by 5 meter high configurationwth the

bottomedge of the antenna 451.1 meters (1480 feet) above nmean sea | evel
(AVRL) .

1. Both the AN/FPQ-12 and AN/APS-134 radar antennas are | ocated on
the roof of Building 715 at Makaha R dge. The feed point of the AN/FPQ-12
antenna is 462 neters (1516 feet) AMBL. The cal cul ated bl ockage for the
AN/FPQ-12 will be fromazi muths 285" to 301°, and from el evati on angl es
-17.5" to -9.4° (see Figure 9. The AN/APS-134 bl ockage will be very
simlar to that for the AN/FPQ-12.

2. There are four |ITCS antennas nunbering fromMNo. 27¢601 through

No. 27C604. The feed point of the highest and nost frequently used antenna,
No. 27C601, is 458.4 neters (1503.9 feet) AVEL. The feed point of the
| onest and | east used antenna, No. 27C604, is 450.2 meters (1476.9 feet)
AVBL. The renmai ning two antennas are | ocated between Nos. 27C601 and
27C604. The cal cul ated bl ockage for antenna No. 27C601 will be from
azimuths 344" to 352°, and fromel evation angles -5.7" to -1.8" (see Figure

The cal cul ated bl ockage for antenna No. 27C604 will be from azi nuths
356° to 4°, and fromel evation angles 0.8° to 5.1".

V. EMC ANALYSI S CF THE | MPACT CF EX STI NG RF USERS TO RSTER
A Co-channel Interference: The prinary sources of co-channel
interference will be the cG and ¢b signals used in conjunctionwith mssile

and rocket |aunches and the AN/SPS-40 EWexerci ses.

1. The interference due to the GG and CD signals will be elininated
when the band of frequencies surrounding the GG and (D signal s are | ocked
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out of the RSTER frequency hop set.

2. Interference from the AN/SPS-40 shoul d be al nost m ninal due to
the di stance separation, the rotati on of both RSTER and AN/SPS-40 mai nbeans,
and the frequency hoppi ng of the RSTER

3. The AN/ALT-41 janmer used for AN/SPS-40 EWexercises is predicted
to cause interference to the RSTER from425 to 445 M¥ range since it is
si mul t aneousl y broadcasting noi se across the entire band. Table 6 shows the
cal cul ated AN/ALT-41 RSL's when the RSTER i s operated at Makaha R dge and at
the two Kokee sites. Although not shown by cal cul ations, simlar
interference'is anticipated fromthe B-band DLQ-3 jamrer nounted on the PVRF

RC12F aircraft. Like the AN/ALT-41, the DLQ-3 also transmts 100 watts of
br oadband noi se.

a. At Makaha R dge, the RSTER will be |l ocated i n the mainbeam of
the AN/ALT-41. RSTER receptionw |l be limted to sidelobe and backlobe
pi ck-up. The cal cul ated AN/ALT-41 RSL's are -16.3 and -25.3 dem for the
AEA S Adj unct and ADS 18s ant ennas, respectively. The AN/ALT-41 RSL's
exceed the RSTER di splay threshold | evel of -110 dBm estinmated fromthe -126
dBm noi se floor of the RSTER receiver.

b. A the two Kokee sites, the RSTERw || be located in the
backlobe of the AN/ALT-41. RSTER reception will be mainbeam and sidelobe
pi ck-up. The cal cul ated AN/ALT-41 RSL's are -35.2 and -62.2 dBm for the
AEA S Adj unct and ADS-18s ant ennas, respectively, for mainbeam pi ck-up. For
sidelobe pick-up, the calculated RSL's drop to -78.2 and -87.2 dBm for the
AEA S Adj unct and ADS 18s ant ennas, respectively. Al levels exceed the
estimated RSTER di splay threshold of -110 dBm.

B. H gh Powered Radars: At both the Makaha R dge and Kokee AFS sites,
the RSTERw || be operated in close proximty to high powered radars. The
cl osest radar at Makaha Ridge will be the AN/FPQ-12 surface search radar
42.7 meters (140 feet) fromthe RSTER The AN/FPS-93A at Kokee AFS will be
located 51.8 neters (170 feet) fromthe RSTER The projected E-field | evels
that RSTER equi pnent will be subjected to are 77.3 Vm fromthe AN/FPQ-12
and 105.3 Vm from the AN/FPS-93A radars, see Table 7. These Efield |levels
exceed the 10 Vm M L-STD 461Cradi ated susceptibility requirenment for dass
A3 el ectroni c equi prent (ground fixed and nobil e equi pnent).  However, since
the equiprment will be installed in nmetallic vans no EMI problens are
anticipated. The netallic vans should provide the 20 dB of attenuation
required to reduce the Efield levels to bel ow 10 v/m.

V.  CONCLUSI ONS AND RECOMVENDATI ONS

A Due to predicted co-channel interference to existing users, recommend
that the RSTER frequency hop list be limted to the frequency ranges of 420
to 449 Mz and 470 to 500 M.

B. To avoid predicted co-channel interference to rocket and mssile
| aunches, recommend that the group of frequencies |isted on Table 3 be
| ocked out for correspondi ng | aunches. Mst |ock-outs will be limted to




days of |aunches. However, |aunches involving STARS and ODES m ssiles may
require nonth long | ock-outs to accommodat e the m ssil e assenbly and check-
out phase. Reconmmend that an administrative procedure be established to
allowthe PVMRF Instrunentation Control Center (130 to review and approve
the RSTER schedul e of tests and test frequencies. Any daily change in test
pl ans shoul d be coordinated with the | CC

C. Co-channel interference is predicted to RSTER operations at all three
sites fromthe broadband noi se transm ssion across the 425 to 445 M+ band
fromthe AN/ALT-41 at Makaha R dge or a DLQ-3 pod nounted on the PMRF RC-12F
aircraft during AN/SPS-40 EWexercises. |f the jamers nake the 425 to 445
MHz frequency range unusabl e, recomrend that the RSTER operate in the
remai ni ng frequency ranges. Jamming exercises are normnal |y conducted once

every two weeks for four to six hours. BEWexercise schedul es are avail abl e
fromPMRF Code 7332 (M. E Butrovich).

D. Mnimal interference is predicted to existing RF users due to RSTER
2ND and 3RD harnoni ¢ and spuri ous em ssions. The probability of
interference occurring is further mnimzed since the RSTER frequency is
constantly changi ng due to hoppi ng and chirping. The hoppi ng and chirping
of the RSTER frequency al so nakes interference due to internodul ation
product s i nprobabl e.

E A potential path bl ockage problemfor the | TCS, AN/FPQ-12 and AN/APS-
134 radars is anticipated at Makaha R dge due to the | arge size of the RSTER
AEG S Adjunct antenna. The ITCS signals control the target drones | aunched
by PMRF and the radars cited are surface search radars used for range
safety. Further investigations are being conducted to determ ne the extent
of the problemand neans to mninize the bl ockage.

F. If not already done, recomrend that a request for frequency
assi gnnent be conpl eted and submtted via the PMRF frequency manager (M. J.
Bul | och, Code 7325) to NCTAMB EASTPAC.
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RADAR SURVEILLANCE TECHNCOL OGY EXPERIMENTAL RADAR (RSTER) PARAMETERS

SOURCE: J/F-12 5952 ROME LABORATORY
SOURCE DATE(S): 25 MAR 85 20 MAR AND 4, 12
AND 16 DEC 92
FREQUENCY RANGE
| OW FREQUENCY (MHz) 420.0 400.0
HIGH FREQUENCY (MHz) 450.0 500.0
MODES FIXED OR HOPPED FIXED OR HOPPED
HOP INCREMENT 1 MHZ 1 MHZ
FREQUENCY LOCK OUT? YES YES
LOCK OUT CAPABILITY NO LIMIT NO LIMIT
PULSE RATE (PPS) 600.0 625.0
PULSE WIDTH (uSEC) 120.0 100.0
PULSE RISE TIME (USEC) 1.0 NOT LISTED
PULSE FALL TIME (uSEC) 1.0 NOT LISTED
FREQUENCY COMPRESSION CHIRPPED CW NOT LISTED
ICOMPRESSIONRATIO 125:1 NOT LISTED
FREQUENCY DEVIATION (MHz) 1 (CALCULATED) NOT LISTED
TRANSMITTER:
PEAK POWER (WATTS) 16000.0 64000.0
AVG POWER (WATTS) 1200.0 4000.0
BANDWIDTHS:
3 dB (MHz) 1.0 NOT LISTED
-20dB (MHz) 22 NOT LISTED
-40 dB (MHz) 2.6 NOT LISTED
-60 dB (MHz) 3.0 NOT LISTED
SPURIOUS EMISSIONS (dB) -110.0 NOT LISTED
HARMONICS
2ND (dB) -90.0 NOT LISTED
3RD (dB) -120.0 NOT LISTED
OTHERS( dB) -150.0 NOT LISTED
RECEIVER
SENSITIVITY (dBm) -126.0 NOT LISTED
CRITERIA 0 dB SINAD NOT LISTED
SPURIOUS REJECTION (dB) 100.0 NOT LISTED
IMAGE REJECTION (dB) 100.0 NOT LISTED
FIRST IF FREQUENCY (MHz) 60.0 NOT LISTED
ABOVE OR BELOW TUNED FREQ ABOVE NOT LISTED

Table 1.

RSTER Transm tter,

Recei ver,

and Antenna Parameters (Sheet 1 of 2)
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SOURCE JJF-12 5952 ROME LABORATORY
ANTENNA AGEIS ADJUNCT RSTER
TYPE PHASEDARRAY PHASED ARRAY
POLARIZATION VERTICAL VERTICAL
MAINBEAM GAIN (dBi) 27.0 28.0
HOR. SIDELOBE (dBi) -15.0 15.0
VER. SIDELOBE (dBi) -150 150
BACKLOBE (dBi) NOT LISTED NOT LISTED
HOR BEAMWIDTH (DEG) 6.0 6.0
VER. BEAMWIDTH (DEG) 200 70
MIN ELEVATION'ANGLE (DEG) 30 110.0
ROTATION SPEED (RPM) 5.0 50
WIDTH (METERS) 10.0
HEIGHT (METERS) 50
DEPTH (METERS) NOT LISTED
ANTENNA ADS-185
TYPE LINEAR ARRAY
POLARIZATION HORIZONTAL
MAINBEAM GAIN (dBi) 21.0
HOR. SIDELOBE (dBi) 190
VER. SIDELOBE (dBi) 19.0
BACKLOBE (dBi) 4.0
IHOR BEAMWIDTH (DEG) 7.6
VER. BEAMWIDTH (DEG) 26.0
MIN ELEVATION ANGLE (DEG) NOT LISTED
ROTATION SPEED (RPM) 5.0
WIDTH (METERS) 6.4
HEIGHT (METERS) 06
DEPTH (METERS) 18
ANTENNA PATCH ONE
TYPE LINEAR ARRAY
MAINBEAM GAIN (dBi) 5.0
HOR. SIDELOBE (dBi) -10.0
VER. SIDELOBE (dBi) 100
BACKLOBE (dBi) NOT LISTED
HOR BEAMWIDTH (DEG) 90.0
VER. BEAMWIDTH (DEG) 90.0
MIN ELEVATION ANGLE (DEG) 0.0
ROTATION SPEED (RPM) 0 (FIXED)
WIDTH (METERS) 08
HEIGHT (METERS) 0.6
DEPTH (METERS) 0.2

Table 1. RSTER Transmitter, Receiver, and Antenna Paraneters (Sheet 2 of 2)
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FREQUENCY | BAND- | POWER TRANSMITTER RECEIVER SERVICE
WIDTH SITE SITE

(MHz) (KHz) | (WATT)
398. 0000 37.5 50.0 [KOKEE AFS KOKEE FA, MA
401. 2500 23.0 5.0 |KOKEE PARK SPACE T™W
401. 2500 23.0 5.0 |KOKEE PARK SPACE TW
401. 7025 1.0 80 [NAWILIWILI SPACE ™
401. 7025 1.0 8.0 [NAWILIWILI SPACE ™
401. 7955 1.0 10. 0 |MT WAIALEALE SPACE ™
401. 8075 1.0 8 0 |PORT ALLEN SPACE ™
401 .8765 1.0 10. 0 |[MT WAIALEALE SPACE ™
406. 2500 16.0 25.0 |HI HI ML
406.5000 [ 360.0| 10000.0 |WHEELER AFB, OAHU MISSILES FAD
406. 8250 16.0 25.0 |HI HI FX, ML
407.0000 [ 500.0| 1000.0 |BARKING SANDS SPACE FLEB
407. 4250 16.0 50 [HI HI MO
407. 4500 16.0 50 [HI HI ML
407. 5000 16.0 50 [HI HI ML
407. 8500 36.0 100.0 [HI HI ML
408.0000| 600.0( 1000.0 |BARKING SANDS SPACE FLEB
408.1250 16.0 4.0 |HI HI FLR
408. 5750 16.0 50 |HI HI MO
409. 4750 16.0 40. 0| BARKING SANDS KAUAI FBR, ML, FX
409. 5750 16.0 5.0 | LIHUE LIHUE, KA FX
409. 5750 16.0 50 [LIHUE LIHUE, KA FX
409. 8250 16.0 90. O HI HI FXR
41 0. 0750 16.0 5.0 |LIHUE LIHUE, KA FX
40.9750 16.0 10.0 | HI HI FX
4111250 16.0 10.0| HI HI FLR
41 1. 2500 16.0 90. O| Hi HI MLR
412. 5000 16.0 100. O| HI HI MO
412. 7000 16.0 40. 0| BARKING SANDS KAUAI FX, FB, ML
41.2. 9000 16.0 40.0 | HI HI ML
4 3. 0250 16.0 4.0[HI Hi ML
413. 9750 16.0 100.0| HI HI MO
414. 7000 16.0 100.0| HI Hi ML, MLP
415. 0000 16.0 100. 0| HI HI ML, MLP
41 5. 6000 16.0 100. O HI HI MO
41 5. 7000 36.0 100. Q| HI HI MO
415. 7250 16.0 100. O HI HI ML, MLP

Tabl e 2. Enhanced Frequency Resource Records System (EFRRS) Frequency

Assignnents in the 399 to 445 M& Frequency Band for the

I'sl and of Kauai or Statew de Usage (Sheet 1 of 2)
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FREQUENCY| BAND- [ POWER TRANSMITTER RECEIVER SERVICE
WIDTH SITE SITE

(MHz2) (KHz) | (WATT)
416. 0500 16.0 100.0 |HI HI MO
416. 2000 16.0 100. 0 [HI HI MO
416, 3250 16.0 100.0 |HI HI MO
416.5000| 360.0| 10000.0|WHEELER AFB, OAHU MISSILES FAD
417.0000 | 600.0| 1000.0 [BARKING SANDS KAUAI FLD
417. 0500 16.0 60. 0 |HI HI MO
417. 1750 16.0 60.0 [HI HI MO
417. 3250 16.0 100. 0 [HI HI MO
418, 0500 16.0 6.0 |KEKAHA KEKAHA ML
418, 0500 16.0 30.0 [KOKOLE PT KOKOLE PT MLP, ML
418. 0500 16.0 30.0 [WAIMEA WAIMEA ML
418. 0500 16.0 6. 0|BARKING SANDS BARKING SANDS ML
418. 5750 16.0 30. 0|KOKOLE PT KOKOLE PT MLP, ML
418, 6750 16.0 100. 0 |HI HI MO
418. 7500 16.0 100.0 [HI HI MO
418, 8250 16.0 100. 0| HI HI MO
418, 9250 16.0 60. O[ HI HI MO
425.0000( 300.0| 1000.0| BARKING SANDS BARKING SANDS FAD
431.0000| 300.0| 1000.0| BARKING SANDS BARKING SANDS FAD
437.0000| 300.0| 1000.0| BARKING SANDS BARKING SANDS FLD
441.0000| 300.0| 1000.0| BARKING SANDS BARKING SANDS FLD
445.0000/ 300.0]  1000.0| BARKING SANDS BARKING SANDS FLD

LEGEND:

FA: AERONAUTICAL MOBILE

FAD: AERONAUTICAL WEATHER?

FB: LAND MOBILE, BASE

FBR: LAND BASE RADIOLOCATION?

FLD: TELECOMMAND LAND STATION

FLEB: FLIGHT TELEMETERING LAND

FLR: LAND STATION, RADICLOCATION

FX: FIXED

FXR: FIXED RADIOLOCATION?

ML: LAND MOBILE STATION

MLP: UNKNOWN

MLR: UNKNOWN

MO: MOBILE

TM: METEROLOGICAL SATELLITE EARTH STATION
TW: EARTH EXPLORATION SATELLITE EARTH STATION

Tabl e 2.

Enhanced Frequency Resource Records System(EFRRS) Frequency
Assignnents in the 399 to 445 Mz Frequency Band for the
I sland of Kauai or Statew de Usage (Sheet 2 of 2)



| FREQ-
UENCY

(MHZ)
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SIGNAL

LOCK-
ouT

CONTROL
SIGNAL

LOCK-
ouT

CONTROL
SIGNAL

LOCK-
QuUT

CONTROL
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CONTROL
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420
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432

433

434

435

436

437

438

439

440

441

442

443

444

445

446

447

448

449

NOTE: RECOMMENDED RSTER OPERATING RANGES ARE 420 TO 449 MHZ AND 470 TO 500 MHZ.
MISSILE AND ROCKET FREQUENCIES FROM 400 TO 420 ARE NOT SHOWN.
NOTE: FOR FURTHER INFORMATION ON MISSILE AND ROCKET FREQUENCIES CONTACT:

PMRF CODE 7333 (MR. M. EICHTEN), SANDIA LABS SITE MANAGER (MR. L. GILLETTE),
OR NAVAIRWARCENWPNDIV CODE P03B08 (MS. |. HOFFER).

Table

3.

22

RSTER Frequency Lock-out Table for Missile and Rocket Launches
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RSTER SECOND HARMONIC EMISSIONS, MAINBEAM ILLUMINATION
VICTIMS: CELLULAR TELEPHONES

RSTER RSTER  RSTER2ND RSTER  EFFECTIVE RECEIVER RECEIVE
TRANSMIT TRANSMIT HARMONIC ANTENNA RADIATED DISTANCE E-FIELD ANTENNA  SIGNAL
ANTENNA  POWER LEVEL GAIN * POWER GAIN LEVEL

(WATTS) (dB) (dBi) (WATTS) (MILES) _ (dBuV/m) (dBi) (dBuv)
AGEIS AD. 64000 -90 18.0 4.0E-03 0.50 52.7 0 304
ADS-18S8 ** 64000 -90 11.0 8.1E-04 0.50 45.7 0 234

RSTER SECOND HARMONIC EMISSIONS, SIDELOBE AND BACKLOBE ILLUMINATION

VICTIMS: CELLULAR TELEPHONES

RSTER RSTER RSTER2ND  RSTER EFFECTIVE RECEIVER RECEIVE
TRANSMIT TRANSMIT HARMONIC ANTENNA RADIATED DISTANCE E-FIELD ANTENNA  SIGNAL
ANTENNA  POWER LEVEL GAIN ® POWER GAIN LEVEL

(WATTS) (d8) (dBi) (WATTS) (MILES)  (dBuV/m) (dBi) (dBuv)
AGEIS AD. 64000 -90 213 4,7€-07 0.50 134 0 -8.9
ADS-18s ** 64000 -90 -32.0 4,0E-08 0.50 2.7 0 -19.6
AGEIS AD. 64000 -90 213 4,7E-07 1.00 73 0 -14.9
ADS-18S ** 64000 -90 -32.0 4.0E-08 1.00 3.4 0 -25.6

RSTER THIRD HARMONIC EMISSIONS, SIDELOBE AND BACKLOBE ILLUMINATION
VICTIM: HIANG L-BAND RADAR RECEIVER, SIDELOBE RECEPTION

RSTER RSTER RSTER 3RD RSTER EFFECTIVE RECEIVE RECEIVE
TRANSMIT TRANSMIT HARMONIC ANTENNA RADIATED DISTANCE E-FIELD SIGNAL SIGNAL
ANTENNA POWER LEVEL GAIN * POWER LEVEL LEVEL

(WATTS) (dB) (dBi) (WATTS) (MILES) __ (dBuV/m) _ (dBuV) (dBm)
AGEIS AD. 64000 -120 -0.5 5.7E-08 0.04 255 -5.6 -112.6
ADS-18S ** 64000 -120 -9.0 8.1E-09 0.04 17.0 -1741 -124.1

* RSTER ANTENNA GAIN: SEE APPENDIX AFOR DERIVATION OF ANTENNA GAINS FOR HARMONIC EMISSIONS.

** ADS-18S GAINS REDUCED DUE TO CROSS POLARIZATION LOSS (HORIZONTAL TRANSMIT/VERTICAL RECEIVE). SEE APPENDIX A
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RSTER TRANSMITTER SPURIOUS EMISSIONS, SIDELOBE AND BACKLOBE ILLUMINATION
VICTIM: UHF RECEIVERS AT HIANG

RSTER RSTER RSTER RSTER  EFFECTIVE RECEIVER RECEIVE RECEIVE
TRANSMIT TRANSMIT ~ SPURIOUS ANTENNA RADIATED DISTANCE E-FIELD ANTENNA  SIGNAL  SIGNAL
ANTENNA  POWER LEVEL GAIN * POWER GAIN LEVEL LEVEL

(WATTS) (dB) (dBi) (WATTS) (MILES) _ (dBuV/m) (dBi) (dBuv) (dBm)
AGEIS AD. 64000 -110 -4.6 2.2E-07 0.07 26.6 3 7.3 -99.7
ADS-18S ** 64000 -110 -8.4 9.3E-08 0.07 22.8 3 3.5 -103.5

RSTER TRANSMITTER SPURIOUS EMISSIONS, SIDELOBE AND BACKLOBE ILLUMINATION
VICTIM: UHF RECEIVERS AT MAKAHA RIDGE

| RSTER RSTER RSTER RSTER  EFFECTIVE RECEVER RECEIVE RECEIVE
TRANSMIT TRANSMIT ~ SPURIOUS ANTENNA RADIATED DISTANCE EFIELD ANTENNA  SIGNAL  SIGNAL
ANTENNA  POWER LEVEL GAIN * POWER GAIN LEVEL LEVEL
(WATTS) (dB) (dBi) (WATTS) (MILES) __ (dBuV/m) (dBi) (dBuv) (dBm)

AGEIS AD. 64000 -110 -4.6 2.2E-07 0.10 235 3 42 -102.8

|ADs-188 ** 64000 -110 -8.4 9.3E-08 0.10 19.7 3 0.4 -106.6

RSTER TRANSMITTER SPURIOUS EMISSIONS, MAINBEAM ILLUMINATION
VICTIM: MAKAHA RIDGE UHF RECEIVERSIN MAINBEAM OF TRANSMISSIONS FROM KOKEE SITES

|| RSTER RSTER RSTER RSTER EFFECTIVE RECEIVER RECEIVE RECEIVE
TRANSMIT TRANSMIT  SPURIOUS ANTENNA RADIATED DISTANCE E-FIELD ANTENNA SIGNAL SIGNAL
ANTENNA POWER LEVEL GAIN * POWER GAIN LEVEL LEVEL
(WATTS) (dB) (dBi) (WATTS) (MILES) __ (dBuV/m) (dBi) (dBuVv) (dBm)

AGEIS AD. 64000 -110 18.0 4.0E-05 5.00 12.1 3 -1.2 -114.2

ADS-18s ** 64000 -110 -9.0 8.1E-08 5.00 -14.9 3 -34.2 -141.2

¢ RSTER ANTENNA GAIN: SEE APPENDIX A FOR DERIVATION OF ANTENNA GAINS FOR SPURIOUS EMISSIONS.
** ADS-18S GAINS REDUCED DUE TO CROSS POLARIZATION LOSS (HORIZONTAL TRANSMIT/VERTICAL RECEIVE). SEE APPENDIX A
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IMPACT OF AN/ALT-41 EW JAMMER (425-445 MHZ) AT MAKAHA RIDGE, MAINBEAM ILLUMINATION
VICTIM: RSTER RECEIVER AT MAKAHA RIDGE, SIDELOBE OR BACKLOBE RECEPTION

ALT-41 ALT-41  EFFECTIVE RECEIVER RECEIVE RECEIVE
RECEIVE TRANSMIT ANTENNA RADIATED DISTANCE E-FIELD ANTENNA  SIGNAL  SIGNAL
ANTENNA  POWER GAIN POWER GAIN LEVEL LEVEL
(WATTS) (dBi) (WATTS) (MILES) (dBuV/m) (dB) (dBuV) (dBm)

AGEIS AD. 100 10  1.0E+03 0.04 128.0 -15 90.7 -163

ADS-18s ** 100 10  1.0E+03 0.04 128.0 -24 81.7 -25.3

IMPACT OF AN/ALT-41 EW JAMMER (425-445 MHZ) AT MAKAHA RIDGE, SIDELOBE ILLUMINATION
VICTIM: RSTER RECEIVER AT KOKEE SITES, MAINBEAM RECEPTION

ALT-41 ALT-41  EFFECTIVE RECEIVER RECEIVE RECEIVE
RECEIVE TRANSMIT ANTENNA RADIATED DISTANCE E-FIELD ANTENNA  SIGNAL  SIGNAL
ANTENNA  POWER GAIN POWER GAIN LEVEL LEVEL
(WATTS) (dBi) (WATTS) (MILES) (dBuV/m) (dB) (dBuVv) (dBm)

AGEIS AD. 100 210 1.0E+401 5 66.0 28 718 -35.2

ADS-18S ** 100 -10  1.0E+01 5 66.0 1 448 -62.2

IMPACT OF AN/ALT-41 EW JAMMER (425-445 MHZ) AT MAKAHA RIDGE, SIDELOBE ILLUMINATION
VICTIM: RSTER RECEIVER AT KOKEE SITES, SIDELOBE AND BACKLOBE RECEPTION

ALT-41 ALT-41  EFFECTIVE RECEIVER RECEIVE RECEIVE
RECEIVE TRANSMIT ANTENNA RADIATED DISTANCE  E-FIELD ANTENNA  SIGNAL  SIGNAL
ANTENNA POWER GAIN POWER GAIN LEVEL LEVEL
(WATTS) (dBi) (WATTS) (MILES) (dBuv/m) (dB) (dBuv) (dBm)

AGEIS AD. 100 -10 1.0E+01 5 66.0 -15 28.8 -78.2

ADS-18s ** 100 -10 1.0E+01 5 66.0 -24 19.8 -87.2

** ADS-18s GAINS REDUCED BY 20 dB DUE TO CROSS POLARIZATIONLOSS (VERICAL TRANSMIT/HORIZONTAL RECEIVE).






















































































































































































































