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TO: MR. GARY GILL, DIRECTOR
QFFICE E ONMENTAL QUALITY CONTROL

FROM: ASHIDA, DIRECTOR OF TRANSPORTATION

SUBJECT: FINDING OF NO SIGNIFICANT IMPACT AND FINAL
ENVIRONMENTAL ASSESSMENT FOR A COMMUNICATION SITE
PAL,I TUNNEL, PALI HIGHWAY

We have reviewed the comments received during the 30-day public
comment period which began on November 23, 1996. We have
determined that this project will have no significant environmental
impact and request that you publish this FONSI and the Final
Environmental Assessment in your next OEQC Bulletin.

We enclose a completed OEQC Bulletin Publication Form and four
copies of the Final Environmental Assessment. If you have any
questions, please call Michael Amuro at 587-2023.

Enclosures (4)
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PHONE (BUS): (808) 536-5695 ANALYTICAL PLANNING CONSULTANTS, INC.

PHONE (RES): (808) 732-7261
FAX: (808)5991-1(553) 84 N. KING STREET*HONOLULU, HI 96817

January 28, 1997

Mr. Kazu Hayashida, Director
Department of Transportation
State of Hawaii

869 Punchbowl Street
Honolulu, Hi 96813

Dear Mr Hayashida

PrimeCo Personal Communications LP, Pocket Communications Inc.,
Western PCS II Inc., Honolulu Cellular Telephone Co., GTE
Moblenet, and Hawaii Wireless Inc., are applying to the State
Department of Transportation for permission to co- locate a
transmitter/receiver site for cellular PCS telephone and paging
services at the Honeolulu side of the Pali Tunnel. The propased
installation is on state land therefore Chapter 343 HRS requires
that an Environmental Assessment (EA) must be submitted for
publication in the OEQC Bulletin. Accordingly, a draft EA vas
submitted to the Department of Transportation and published in
the November 23, 1996 OEQC Bulletin.

Comments were received from the Office of Environmental Quality
Control.

The final EA, which includes responses to the comments on the

draft EA, is being submitted at this time. The applicants are
requesting the Department of Transportation to issue a negatlve
declaration or FONSI and to submit the final EA for publication

in the OEQC Bulletin.

If there are any questions please contact me at 536-5635.

Sincerely,

el (e

Donald Cleqgg
President




FINAL ENVIRONMENTAL ASSESSMENT FOR A COMMUNICATIONS SITE
ON THE HONOLULU SIDE OF THE PALI TUNNELS

BACKGROUND

The applicants are PrimeCo Personal Communications L.P., Pocket
Communications Inc., Western PCS II Inc., Honolulu Cellular
Telephone Co., GTE Moblenet, and Hawaii Wireless Inc. They are
proposing to construct a transmitter/receiver installation
between the entrance and exit bores on the Honolulu side of the
Pali Tunnels. The installation will be used to facilitate PCS
and Cellular wireless telephone communications, and paging on the
Honolulu approach to the Tunnel and within the tunnel its self.

The applicants had approached the State Department of
Transportation (DOT) individually for permission to locate their
sites to serve the tunnel area. It was decided, jointly with the
DOT, that a single application should be made that included all
the companies involved. This approach would better minimize any
environmental and visual aesthetic impacts that might be caused
by the installation. The companies have been meeting with the
DOT for several months and are proposing the design which is the
subject of this Environmental Assessment (EA).

DESCRIPTION OF THE PROPOSED PROJECT

The installation will be located on an area above and between the
two bores on Honolulu side of the first tunnel, which extend
beyond the face of the hill. Six grid paraflector antennas, 68
inches wide and 36 inches high will be placed on the top 28 feet
of a 90 foot tower. An AM/FM antenna to be used by the State
will be placed at the 50 foot level.

The tower will be a self supporting, triangular lattice structure
three feet on a side.

Communication inside the tunnels will be provided by four "yagi"
antennas three feet long with an approximate width of six inches.
These antennas will be mounted in a row in the upper corner of
each bore pointing towards Kaneohe. The bores will serve as a
"wave guide" and direct the transmissions through the tunnel.

There will be no permanent access to the tower from the roadway
or surrounding area. Any maintenance on the tower structure will
require that special rigging to be brought to the site.

The equipment cabinets will be located on the first and second
floors of the existing control building. this is a secure
building and there will be no public access.

The installation is located on State land in the highway right of
way.
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AFFECTED ENVIRONMENT

The tower structure will be located above the existing ground
between the two bores on the Honolulu side of the first tunnel.
The areas affected are the exterior face of the hill side area
between the two tunnel bores, the approach and exit lanes, and to
some extent the interior of the tunnels.

IMPACTS AND ALTERNATIVES CONSIDERED

a. Impacts

The primary impact of the installation will be the
visual impact of the tower structure with the six
paraflecter antennas. This will be visible only to
occupants of cars approaching the tunnel from Honolulu.
Occupants of automobiles exiting the tunnel Honolulu
bound will be beyond the tower structure by the time
they are able to see it.

The area above and between the bores is generally flat,
however some grubbing and leveling will be needed to
accommodate the tower structure.

Some concerns have been expressed about the effect of
the electromagnetic radiation from the antennas. There
is no impact as the radiation exclusion distance for
the panel antennas is 7.2 feet. This contour is well
above the height of any vehicles utilizing the tunnels.

b. Alternatives

Other possible sites for the antenna installation along
the side of the highway were reviewed. They were
rejected in favor of the proposed site for the
following reasons:

1. They were in the conservation district
cutside of the highway right of way.

2. They were in the right of way but would have
been more visually intrusive.

3. Electrical power was not readily available.

4. A land line telephone connection into the
Hawaiian Telephone system was not readily
available.

5. Communication services could not be supplied
inside the tunnels.
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6. None of the other locations provided the
opportunity for all the companies to co-
locate, thereby minimizing the cumulative
impact of multiple installations.

If the project is not constructed it will not be possible for the
six applicant companies to supply continuous communications
coverage as users transition from Windward Oahu to Honolulu and
from Honolulu to Windward Oahu through the Pali tunnels There
would also be signal degradation on the Honolulu approach to the
tunnels.

The telephone systems involved serve a community function as
public utilities by supplying needed portable communications for
public use. In addition to assisting the general public and
businesses the systems will provide essential communications in
the event of disaster.

The ability for real time portable communications for occupants
of cars transiting the Pali Highway will assist greatly in
providing a safe environment for the residents of Oahu.
Travelling over the Pali at night can be frightening and
dangerous in the event of a breakdown. The ability to call for
assistance immediately without leaving the car will contribute to
the physical and mental well being of those who must travel this

road at night.
MITIGATION MEASURES

The proposed structure is replacing an existing antenna tower.
Like the existing tower, the new tower will be a lattice
structure and the antennas will be a grid design. Both of these
designs present a "see through" appearance such that the trees
behind the structures will be seen through the lattice of the
tower and the grid of the antennas. The tower and the antennas
will be painted to match the background. This together with the
"see through" design will largely mitigate any visual impacts.

All construction will be done utilizing "best management
practices". This means that there will be no runoff from the
small amount of grubbing and grading that will be requlred to
prepare the site for the new tower. If any interruption of the
traffic flow is required during construction, the applicants will

follow standard DOT practices.

The existing entrance to the two bores presently consists of a
number of structures. A brick wall extends across the entire
face of the tunnel entrance. There is a control building located
between the two bores. In front of the control building are a
number of light standards, signs, a grassed median strip, and
concrete barriers. The addition of the structures described in
this EA, which are designed to blend in with the existing
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environment, will not materially impact the current visual
impression of the tunnel entrance.

All equipment cabinets will be placed inside the control
building, hence will not be visible to the public.

The installation itself will be secured from the public and will
only be accessible to maintenance personnel.

COMMENTS RECEIVED ON THE DRAFT ENVIRONMENTAL ASSESSMENT

The draft EA was published in the November 23, 1996 OEQC
Bulletin. Copies of the EA were submitted for review and comment
to the State Department of Transportation, City and County of
Honolulu Planning Department, City and County Department of Land
Utilization, and State Historic preservation Division of the
Department of Land and Natural Resources.

The following comments were received:
1. Office of Environmental Quality Control

(a) "If this project is in the conservation district
list the status of the Conservation district Use
Permit."

COMMENT

The project is in the Highway right of way and not
subject to a CDUP.

(b} "The anticipated start and completion dates of this
project"

COMMENT

Construction will start as soon after the negative
declaration or FONSI is issued as building permits can
be obtained from the city. Plans must first be
approved by the State Department of Transportation. It
is estimated that construction could start by February
28, 1997. Construction time will not exceed two weeks.
A reasonable completion date, given the uncertainties
of permit approvals, is estimated to be March 15, 1997.

2. No other comments have been received.
DETERMINATION AND REASONS SUPPORTING THE DETERMINATION

The proposed project would not have a significant effect on the
environment and therefore preparation of an environmental impact




(5)

statement is not required. The "significance criteria," Section
12 of Hawaii Administrative Rules Title 11, Chapter 200,
"Environmental impact Statement Rules," were reviewed and
analyzed. Based on the analysis, the following were concluded:

1. No irrevocable commitment to loss or destruction of any
natural or cultural resource would result.

all construction is located in previously disturbed
land and no natural of cultural resources are present.

2. The action would not curtail the range of beneficial
uses of the environment.

The project will occupy only a very small area of land
non of which is currently in any significant
environmental use.

3. The proposed action does not conflict with the state’s
long term environmental goals and guidelines.

Conservation of natural resources and enhancement of
the quality of life are the two broad policies of the
n"State Environmental Policy" in Chapter 344 of the
Hawaii Revised Statutes. The proposed project does not
consume any natural resources. It will enhance the
guality of life by enabling residents to communicate by
telephone while transiting the Koolau’s via the Pali
Highway. The system will provide essential
communications in the event of disaster and provide for
emergency communications for stranded motorists. The
ability to call for assistance will contribute to the
safety, and the physical and mental well being of those
who must travel over the Pali Highway, especially at
night.

4. The economic or social welfare of the community or
state would not be substantially affected.

The economic and social well being of the community
will be enhanced by the increase in communication
services that will be provided by these systems.

5. The proposed action does not substantially affect
public health.

There is no public health impact caused by these
systems. The radiated power for the antenna systems
will range between 60 to 100 watts. This is equivalent
to the radiation emitted by standard household electric
light bulbs. The exclusion distance for the Land Use
Ordinance (LUO) allowable power for human contact of
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0.1 milliwatts per square centimeter is 7.2 feet. No
automobiles will be within 7.2 feet of a transmitting
antenna. Further, the Federal standards for human
radiation tolerance is 0.5 milliwatts per square
centimeter which is five times greater than that
allowed by the LUO.

No substantial secondary impacts, such as population
changes or effects on public facilities, are
anticipated,

Provision of the communication services made possible
by this installation will have no impact on population
changes or public facilities.

No substantial degradation of environmental quality is
anticipated.

No degradation of the environment is anticipated. The
project area has already been extensively altered
during construction of the tunnels.

The proposed action does not involve a commitment to
larger actions, nor would cumulative impacts result in
considerable impacts on the environment.

The project is self contained and independent of any
other installations.

No rare, threatened or endangered species or their
habitats would be affected.

The area involved with this project is very small and
previously has been extensively altered. There are no
endangered of threatened species or their habitats on
the property.

Air quality, water quality, or ambient noise levels
would not be detrimentally affected.

Operation of this facility does not impact air quality,
does not use water, and does not generate any noise.

The project would not affect environmentally sensitive
areas, such as flocd plains, tsunami zones, erosion-
prone areas, geologically hazardous lands, estuaries,
fresh waters or coastal waters.

The project area is not on, or near any of the above
areas of concern.
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PHON LDuSh. (808) 336-5695 ANALYTICAL PLANNING CONSULTANTS, INC.

PHONE (RES): (308) 732-7261
FAX: (808) 570150 84 N. KING STREET«HONOLULU. HI 96817

December 24, 1996

Mr. Don Hibbard, Administrator

State Historic Preservation Division
Department of Land and Natural Resources
State of Hawaii

33 So. King Street, 6th Floor

Honolulu, HI 96813

Dear Mr. Hibbard:

PrimeCo Personal Communications LP, Pocket Communications Inc.,
Western PCS II Inc., Honolulu Cellular Telephone Co., GTE
Moblenet, and Hawaii Wireless Inc., are applying to the State
Department of Transportation for permission to co-locate a
transmitter/receiver site for cellular PCS telephone and paging
services on the Honolulu side of the Pali Tunnels.

The proposed installation is on state land therefore Chapter 343
HRS requires that an Environmental Assessment (EA) must be
submitted for publication in the OEQC Bulletin. Accordingly, the
draft EA was submitted by the State Department of Transportation
and has been published.

As a part of their comments, the OEQC has requested that the
applicant consult with the State Historic Preservation Division
of the Department of Land and Natural Resources. Enclosed is a
copy of the draft EA for your review. If there are any questions
pPlease contact me at 536-5695.

Sincerely,

(Cornea? Cy

Donald Clegg
President




PHONE (BUS). (405) 536-5655 ANALYTICAL PLANNING CONSULTANTS, INC.

PHONE (RES): (808) 732-7261
FAX. (608) 2991853 84 N. KING STREET+HONOLULU. HI 96817

December 24, 1996

Mr. Patrick Onishi, Director
Department of Land Utilization
city and county of Honolulu
650 So. King St. 7th Floor
Honolulu, HI 96813

Dear Mr. Onishi,

PrimeCo Personal Communications LP, Pocket Communications Inc.,
Western PCS II Inc., Honolulu Cellular Telephone Co., GTE
Moblenet, and Hawaii Wireless Inc., are applying to the State
Department of Transportation for permission to co-locate a
transmitter/receiver site for cellular PCS telephone and paging
services on the Honolulu side of the Pali Tunnels.

The proposed installation is on state land therefore Chapter 343
HRS requires that an Environmental Assessment (EA) must be
submitted for publication in the OEQC Bulletin. Accordingly, the
draft EA was submitted by the State Department of Transportation

and has been published.

As a part of their comments, the OEQC has requested that the
applicant consult with the Department of Land Utilization.
Enclosed is a copy of the draft EA for your review. If there are
any questions please contact me at 536-5695.

Sincerely,

et CPegy

Donald Clegg
President




PHONE (BUS: 1803) 536-5695 ANALYTICAL PLANNING CONSULTANTS, INC.

PHONE (RES): 508) 732.7261 . . ' .17
FAX: (908} 599.1553 84 N. KING STREET«HONOLULL. HI 96817

December 24, 1996

Ms. Cheryl Soon

Chief Planning Officer
Planning Department

City and County of Honolulu
650 So. King Street, 8th Floor
Honolulu, HI 96813

Dear Ms. Soon

PrimeCo Personal Communications LP, Pocket Communications iInc.,
Western PCS II Inc., Honolulu Cellular Telephone Co., GTE
Moblenet, and Hawaii Wireless Inc., are applying to the State
Department of Transportation for permission to co-locate a
transmitter/receiver site for cellular PCS telephone and paging
services on the Honolulu side of the Pali Tunnels.

The proposed installation is on state land therefore Chapter 343
HRS requires that an Environmental Assessment (EA) must be
submitted for publication in the OEQC Bulletin. Accordingly, the
draft EA was submitted by the State Department of Transportation

and has been published.

As a part of their comments, the OEQC has requested that the
applicant consult with the Honolulu Planning Department.

Enclosed is a copy of the draft EA for your review. If there are
any questions please contact me at 536-5695.

Sincerely,

&QMCQOY}/

Donald Clegg
President




BENJAMIN J. CAYETANO

GOVEANOR

GARY GILL
DIRECTOR

STATE OF HAWAII
OFFICE OF ENVIRONMENTAL QUALITY CONTROL

220 SOUTH KING STREEY
FOURTH FLOOR
HONCLULY, HAWAII 96812
. TELEFHONE (508] 8284116
FACSIMILE (R0G) E28-4108

November 19, 1996

Kazu Hayashida, Director
Department of Transportation
869 Punchbowl St,

Honcluly, HI 96813

Attn: Bob ltagaki

Subject:

Dear Mr. Hayashida:

Draft Environmental Assessment (EA) for Pali Tunne! Communication Site, Honolulu

Please include the following in the final EA:

1. Agenicy consuitations: Consult the City & County of Honolulu Planning Department and the

Department of Land Utilization; consult the State Historic Preservation Division of the Depart-
ment of Land & Natural Resources; contact all affected neighborhood boards. List these and
all other agencies and community groups contacted and include copies of all correspon-

dence.

2. If this project is in the Conservation District, list the status of the Conservation District Use
Permit.

3. The anticipated start and completion dates of this project.

4, A discussion of findings and reasons, according 1o the significance criteria listed in HRS Title

11-200-12, that support the anticipated Finding of No Significant Impact (FONSI) determina-
tion.

If you have any questions, call Nancy Heinrich at 586-4185.

Sincerely,

Director

C:

Harvey Luke, Western PCS ||
Donald Clegg, Analytical Planning Consultants
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SCALA |
" PROFESSIONAL ANTENNA SYSIEMS FOR
SQOADCAS' AND COMMUNICATIONS

The Scala Paralflector is a high-gain hall-parabolic antenna usad In

professional broadcast and communications systems around the

world, Tha unique design combines high perormanca and iong-

term rellability with low cost and very convenient transportation,
The Paraflector offers gain comparable (o a parabolic grid or dish
yat the lowar weight and surface area result in less tower icading
and less expensive installation costs. .

The Pamatlocior Is fabricated from seamiess drawn aluminum pipe

and tubing and heavy atuminum ¢astings, gold anodized lot cormosion
protection, plus stainless steel hardware and tastenings. The reault
is a Gghtwalight but exiremely rugged antenna that will provide
many years of service in the most demanding environments. The
foam-filed broadband feed assembly requlres no pressurization

PR-850

- PARAFLECTOR® ANTENNA

17 dBd gain
806-896 MHz (broadband)

| M,
"':‘.l.in-,- "
i

Il

and |t ean ba easily replaced o necessary.

The PR-850 features:
e High gain and high front-to-back rallo for cellular repeaters and
tnunking contrel.
= Compact packaging for quick and economical shipment via UPS or
Federal Express.
Specifications:
Frequency range BO5-a56 MHz (broadhand)
Gain 17 ded
kmpedance 50 etrma
VSWR < 151
Polarization Hodzontal o vertical
Front-to-dack ratico 225d8
Maximum Input power 100 walts
H-plans baarmwicth 12 degraes (hall-powar)
E-plana beamwidth 24 degroes (half-power)
Termination N lormale
Waight 38 (17.2 kg)
Bimensions 68 x 35x 18 inches (1727 x 314 x 457 mm)
Equivalent flat ptate area 4AE (41 mT)
Wind survival rting 100 mph {160 kph)
Shipping dimansions 40x36x7inches (1018 x 914 x 178 mwn)
Shipping waight 45 B (20.4 kg) -
Mounting Mounting kifs available for masts of 2.375 o

4.5 inchas (80 lo T14 mm) OD.

surem- 4

Order Information:

!fuzd;el__ . Stock Code
PA.850 L . 94051-001
Repiacement feed a:gmblz_(_ﬂ(iﬁ—&?ﬁ_&ll'_ﬂ.l 94351-001

Nota: Specitya moikmng kil when ordering (sec i3ing on reverse).

SCALA ELECTRONIC CORPORATION

Post Othice Box 4530
Mcatord, OR 97501 (USA)

1018900

Phone. (533} 779-6500
Fax (503) 779-3991
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H-plane
Horizontal pattem ~ V-polerization
Verical patiem — H-polarization

E-plane
FMONZONTAl DAIEIN = H-polanzinon
Vameat pangim « V.oolanzanon
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PARAFLECTOR s onpnnnd 1 alemmpn of S0 ) iyt o esia™
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RMEC’aRID ANTENNAS

FROM

1850-2300 MHz

SPECIFICATIONS

‘Wind leadling characteristics to 45% of comparable size solid
parzbaias.

-Cto1a polarization discrimination responss bettar than solids.

Survival: 125 MPH with 1/2 Inch radiat ice.

) . Half Fower rB Max Windthrust
Mode! | ys, Fee Gain (dBi) eam Width | g0 VSWR 100 MPH
Diametor | Number Category jLow Mid High: (Degrses) {dB) Std. Low | (Pounds)
-Part 94 1850-1930 MHz
- ¥ P-18A36G - 225 228 23.1 115 24 - g7
—_— 4 P-18A48G - 255 258 26.1 84 31 115 250
g P.18A72G B 28.7 285 29.2 5.4 35 1.10  spo
8 P-18AS6G A 311 314 3.7 4.2 39 1.06 ggo
10 P-18A120G A 328 331 334 3.4 42 1.06 1300
12’ P18A144G A 342 345 343 2.8 44 1.06 1500
15' P-18A180G A 364 3B7 370 24 46 1.06 2700
Part74 1990-2110 MHz
3 P-19A36G - 231 233 236 10.8 25 . g7
4 P-19A48G - 256 25.8 26.0 8.4 36 1.15 259
6' P-19A72G B 292 293 295 56 38 1.10 500
g P-19A96G A 3.7 31.8 320 4.2 40 1.08 =800
10° F-18A1206 A 335 33.8 34.1 3.4 -42 .06 1300
12! P19AI44G A 350 353 355 27 44 1.06 1500
15' P-19A180G6 A 37.0 372 375 225 46 1.06 . 2700
) Part94 1700-2100 MHz Specity 200 MHx Bandwidth For GL, GF &4 GN
. 3 P-20A36G . 21.7 22.7 236 11.7 30 - - 97
. 4 P-20A48G . 24.7 25.7 266 8.7 31 .15 250
6' P-20A72G B 27.8 288 297 5.8 35 110 spo
8 P-20A96G A 303 31.3 322 4.4 ag 106 800
10’ P-20A120G A 320 33.0 339 3.4 42 1.06 4300
12' P-20A144G A 335 845 354 2.8 44 1.06 1500
15' P-20A180G A 352 352 37.0 2.3 48 106 2700
‘ Part 21-Part 94/74° 2110-2200 MHz
3 P-21A3€G - - 236 23.8 240 10.2 26 . g7
re P-21A48G  Yes B o655 267 269 6.9 36 115 250
6 P-21A72G Yes B 597 .299 301 5.0 38 1.10 500
6 CATA PA-21B72G Y5 A 597 299 ap1 4.9 40 110 sco
g P21A36G  Yes A 555 324 a2g 40 40 1.06  ggo
10’ P-21A120G Yes A 45 343 344 3.2 42 1.06 1300
12 P-21A144G Yes A 353 355 357 2.6 24 106 1500
15' P-21A180G Yes A" 374 375 377 2.1 46 . 1.08 2700
Part 21-Part 34{74* 1900-2300 MHz Specity 200 MHz Bandwidth For GL, GF & GN
3 P-22A36G - - 238 235 242 9.4 24 - s7
4 P.22A48G Yes -" 258 .26.2 26.8 8.0 35 1.15 250
6 P-22A72G  Yes B* 289 295 30.1 5.4 38 1.10 500
g P-22A96G Yes A" 314 220 326 4.1 40 1.06 800
10' P-22A120G Yes A 332 34.1 347 3.2 42 1.06 1300
12° P-22A144G Yes A 350 355 384 2.6 44 1.06 1500
15" P-22A180G Yes A®* 36.7 37.5 28 2.1 46 1.06 2700

GN = Non Pressurized, N Female Termination

PLEASE USE THE PROPER SUFFIX WHEN ORDERING.

G = Pressurized, 7/8° EIA Termination
GL = Pressurized, 7/8" EIA Termination, Low VSWA
GF = Non Pressurized, 718" EIA Termination




RADIO FREQUENCY CALCULATED LEVELS

PREPARED FOR: Hawaii Department of Transportation
SITE: Pali Tunnel

8Y. DAMIAN AMEEN
ACC

92-1002 Makakile Drive
Suite 45

Kapolei, HI 96707
808-672-5478




Statement of Damian Ameen, Consulting Engineer

The firm of Ameen Communications Company, Inc., Consulting Engineers, has been
retained by the consortium of six CMRS (Commercial Mobile Radio Services) wireless
carriers (Western Wireless, Primeco, Pocket Communications, Hawaii Wireless, GTE
Mobilenet, and Honolulu Cellular) and an existing broadcast transmitter to evaluate the CMRS
telephone base station and antennas constructed on PaliiTunnel, in the Nuuanu Valley area
of Oahu, Hawaii, for compliance with appropriate guidelines for limiting human exposure to
radio frequency electromagnetic fields. :

Prevailing Exposure Standards

In General Docket 79-144, the Federal Communications Commission adopted the radio
frequency protection guide of the American National Standards Institute Standard C95.I-
1982, "Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic
Fields, 300 kHz to 100 6Hz." The effective date for applying this standard to FCC licensees
was January 1, 1986, and a summary of the limits of the ANSI| Standard is shown in Figure
1A. The most restrictive limit applies at frequencies between 30 and 300 MHz, where FM and
VHF television stations operate, the limit is higher at UHF and CMRS frequencies, as shown.
The exposures are to be averaged over some interval of time (six minutes in C85.1-1982), as
it is the rate of absorption of radio frequency ("RF") energy that ANSI is limiting, rather than
the peak exposure at any cne moment.

In 1992. the American National Standards Institute published ANSI/JEEE Standard C95.I-
1992 ("ANSI"). a summary of which is shown in Figure 1B. This revision of C95.1-1982
defines "controlled" and "uncontrolled” environments, setting for the latter more restrictive
expasure limits but longer periods for time averaging. Although there are a number of
changes from the 1982 Standard. the controlled (i.e., occupational) limits are approximately
- the same, while uncontrolled (i.e.’ public) limits are generally five times more restrictive.

. Although the FCC has not yet acted on its expected adoption of the revised standard, the
most restrictive criteria of either standard are used in this report to evaluate the exposure
conditions at the proposed CMRS site. The limit for continuous exposure to RF energy at
1800 MHz. the lowest frequency assigned for CMRS PCS base station use, is 5 mW/cm?
(milliwatts per square centimeter) for occupational exposure situations and 1.28 mW/cm? for
public exposure situations. Cellular frequencies are permitted to operate at higher power
densities (Cellular and SMR frequencies limits are at 2.6 mW/cm? to 2.8 mW/cm?). The
limiting factor in this installation is the level of power density of the PCS facilities.

The proposed facility is to be located on top of the Pali Tunnel in the Nuuanu area of Oahu in
Honolulu County. The site appears to have a view towards the town side of the Pali Tunnels.
The facility proposed for this site will consist of multiple CMRS carriers, each with its own




;
transmitting antennas. Each antenna grouping will consist of a paraflector type.

Each antenna in the sector is a curved grid panel (paraflector) with dimensions of
approximately mounted on a self supporting tower structure centered between the two tunnel
ports. Since directional antennas are used the ERP towards the road directly below is less
than 500 watts. These powers are for the maximum number of channels to be installed. The
figures for maximum effective radiated power were used in this study, additional channels
could be added later, so long as the maximum ERP does. not exceed the values indicated in
the Study Results section. Technical specifications for the site have been provided

participating carriers.

CMRS Facility Requirements

Because of the short wavelength of the frequencies assigned for cellular, PCS and ESMR
use, the antennas require line-of-sight paths for their signais to propagate. Therefore, they
will generally be mounted above nearby buildings, terrain, and vegetation. The tower location
is above most of the surrounding terrain and roadways to the south. The Pali Cliffs rise
directly behind the tower preventing and propagation to the north. The nearest distance that
the general public can approach the radiating elements is 79 feet. The energy directed
toward any accessible location nearby will be limited by height of the antennas on the tower,
restricted access to the area, antenna orientation away from the road below towards the
horizon, and the narrow beamwidth of the antenna elevation pattern.

When an additional cell site or sector is added to an existing wireless network (all the
systems share some of the same fundamental design characteristics) the operating powers
of the surrounding cells are reduced and the power of the modified site is itseif low, in order
not to create interference between adjacent cells. Because of the low power alone it is
generally not possible for exposure conditions to approach the ANSI fimits without being

physically very near the antennas.

- Modeling Method

The FCC has provided direction to the telecommunications industry on determining

* compliance with ANSI in the Office of Science and Technology Bulletin No.65, "Evaluating
Compliance With FCC-Specified Guidelines for Human Exposure to Radio Frequency
Radiation,” dated October 1985. We have developed techniques for applying the formulas
given in that Bulletin to calculate bath ground level and on-building power densities at radio
transmitting Sites. This method of evaluating expected exposure conditions is accepted by
the FCC, and its accuracy has been verified by numerous field tests.

Study Resuits

The highest "worst case” exposure occurs directly below the antennas on the side of the
roadway. (the nearest the general public can approach the antennas) where the fields are
predicted to be 0.035 mW/cm®. The antennas are to be installed so as to be shielded from




ks

view at street level by the surrounding foliage. This arrangement will also significantly
attenuate the fields from the site at publicly-accessible areas. It should be emphasized these
calculated values represent several "worst case assumptions, including that of all
transmitters on the air continuously and at full power. Such conditions are rarely, if ever,
achieved in practice. Measured ground-leve! fields at operating CMRS sites are typicaily 10-
1,000 times less than the calculated "worst case” values. -

The calculations also show that the facility could "build out" and still remain below 5% of the
most restrictive ANSI limit at accessible locations. Areas in front of the antenna are not
accessible due to the significant drop to ground level. They do however meet all applicable
standards. Levels within the building will be 100-1,000 times less due to the distance and
attenuation caused by the building structure.

Conclusion

Based on the information and analysis above, it is my professional opinion that the wireless
facilities installed at Pali Tunnel will comply with the prevailing standards for limiting human
exposure to radio frequency energy and, therefore, will not for this reason cause a significant
impact on the environment. The maximum fields in all ground-level and roadway areas are
calculated to be less than 1% of the prevailing standards. This finding is consistent with
measurements at operating wireless facilities where typical fields are well below the

standards.

List of Figures
In carrying out these engineering studies, the following attached figures were prepared by me
or under my direct supervision:

1. Summary of ANSI C95.1-1982 and C85.1-1892 Standards
2. Technical specifications of proposed operation

3. RFR.GROUND calcutation methodology




State of Hawaii County of Honolulu
Damian Ameen, being first duly sworn upon oath, deposes and says:

. That he is a qualified Radio Engineer, and is the Vice President of Engineering of Ameen
Communications Company, Inc., with offices located near the city of Honoluly, Hawaii and

Livermore, California.

2. That he graduated from Newark Collage of Engineering, in 1984, with a Bachelor of Science
degree in Electrical Engineering and Computer Science, was an electronics engineer with the
Motorola Communications, RAM Communications, Honolulu Cellular, with specialization in the
areas of radio system design, microwave communications systems, public safety networks,
cellular, paging, and CMRS systems, and has been the Vice President of Ameen

Communications Company, Inc., since July 1983,

3. That the firm of Ameen Communications Company, Inc., has been retained by the Western
PCS Il ("Western PCS 1I") to provide infermation regarding the compliance of the CMRS
transmitting facility located on Pali Tunnel, in the Nuuanu Valley area of Qahu, Hawaii, for
compliance with appropriate guidelines for limiting human exposure to radio frequency

electromagnetic fields,

; 4 That he has carried out such engineering work and that the results thereof are attached

hereto and form a part of this affidavit, and

5. That the foregeing statement and the report regarding the aforementioned engineering work
are true and correct of his own knowledge except such statements made therein on

information and belief and, as to such statements, he believes them to be true.

Damian John Ameen

Subscribed and sworn to before me this 28th day of February, 1995




ANSI C95. 1-1982 Radio Frequency Protection Guide
Frequency Electric Field Magnetic Field Equivalent Far-field

Range Squared Squared Pawer Density
(MHz) (V¥m?) (A~m2) (mWicm?)
0.3- 3 400,000 25 100
3 - 30 4,000 x (800~P)  0.025 x (80047 900/f2
30 - 300 4000 . 0.025 1.0
300 -1,500 4,000 x (f1300)  0.025 x (f1300) f1300

1,500- 100,000 20,000 0.125 5.0

note: f = frequency (MHz)




AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI) 1991

C95.1-1991 RADIO FREQUENCY PROTECTION GUIDE Table 1
FREQUENCY ELECTR.C FIELD MAGNETIC FIELD POWER DENSITY
RANGE ) :
STRENGTH E2 STRENGTH H2 (mWicm?2)
(MHz) »
(V2im?2) (A%im2) '
0.3-3.0 400,000 2.5 . 100
3-30 4,000 (900/2) 0.025 900/2
30-300 4,000 0.025 1.0
300-1500 4,000 (f/300) 0.025 /300
1500-100,000 20,000 0.125 /1500
NOTE: f = Frequency in megahertz (MHz)
E2 = Efectric field strength squared
H2 = Magnetic field strength squared
VZ2im2= Volts squared per meter squared
A2/m?2= Amperes squared per meter squared
mWicm2=  Milliwatts per centimeter squared

Note: fis frequency of emission. in MHz.




RFR.GROUND Calculation Methodology Determination by Computer of ANS| Compliance Conditions

The U.S. Congress has required of the FCC that it evaluate its actions for possible
significant impact on the environment. In General Docket 79-144, the FCC adopted the
American National Standards Institute Standard C95.1-1982, "American National Standard
Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields,
300 kHz to 100 GHz." The guidelines in this Standard are now applicable to all FCC-licensed
broadcast stations. The most restrictive guideline is | mWkm? applying at FM and VHF
television frequencies: at UHF television and CMKS telephone frequencies, the guideline
increases with increasing frequency, up to 5 mW/em?, applying at microwave frequencies and
above. The exposure guideiine at AM frequencies is 100 mW/em? Exposures are to be
averaged over a six-minute period, allowing, for example, a two-minute exposure to fields three
times the limit if the remainder of the six-minute period does not include any significant

exposure.

The FCC Office of Science and Technology Bulletin No.65 (October 19835) gives the
formula for calcutating power density from an individual radiation source;

2.56x 1.64 x 100 x RFF*x [0.4xVERP + AERP;
power density S = 40p? , in mWicm2,

where VERP = total peak visua) ERP (all polarization's), in kilowatts, AERP = total aural ERP

{all polarization's), in kilowatts.
RFF = relative field factor at the direction to the actual point of calculation, and D =
distance from the center of radiation to the point of calculation, in meters.

The factor of 2.56 accounts for the increase in power density due to ground reflection, assuming a reflection
coefficient of 1.6 (1.6 x 1.6 = 2.56). The factor of 1.64 is the gain of a half-wave dipole relative to an
isotropic radiator. The factor of 0.4 converts peak visual ERP to an average RMS value; for FM and CMRS
stations, of course, the value of VERP is zero. The factor of 100 in the numerator converts to the desired

units of power density.




LA ‘
.' !
EE
¥
f

.....«-ar..-w:‘..-a:.‘-‘hj

)







\ YN S IS NI S s SV N
Pali Tunnel Antenna Site LLocation

A ” O ]| Ka nui h
/u | \ ~ ‘H " | atnm}\%u

>/‘ a estRes /e N -vw
L h‘@ N  Ulumawao

¢on Tunnel” %3 N E
' P ‘ - Pal\Goif Gourse -
. ) \/
/i JPuu ukohe ' o ’
r ‘Puu Lanihdali Ma an |
F X0Mmz aRidgev
O =

Pali Tunnel /(&

Antenna Site Location -

T

Honolulu Watershed Forest Reserve 7—7
¥ 3 Mag 13.00 a
Clar Tue Oct 29 13:28 1996 ;

Scale 1:37,500 (at center)

2000 Feet
p—

. 1000 Meters

|

Secondary SR, Road, Hwy Ramp

T e—ctate Route

maa— |terstate/Limited Access AN

smum— Orimary State Route

™\

~_ [ yau




i

[ [~

\

o~

Pali Tunnel Anienna Site Location

| Wahiawa

|
|
|
|
i
|
!
i
!

AR

76i
_Ewa.Beach P

EWA BEACH

Mamala Bay

" 1993 DeLomme

Hahana
-

neoﬁe Bay

Walimanalo

Pali Tunnel
Antenna Site Location

Mag 11.00
Tue Oct 29 13:32 1996
Scale 1:225,000 (at center)

. 5 Miles
]

SKM
P

Major Conrector
musem—s State Route
— |nterstate/Limited Access
——— Primary State Route
}Af State Capitol
©  Town, Small City
& pak or Reservation




| -

'~ OVERSIZED
DRAWING/MAP

PLEASE SEE
35MM ROLL

00\7




Adn
.

TUNNEL MO 1

t
€——— s
. SUBSTATION

: € HONOULL-B0UND LANE
| € HONOLUU-5000 e
e e
! ——EXSTING
| i o
: EXSTING
i PrLoN

KALUA-BOUND LANE ————)

KALUA-BOUND LMNE———) -
H G
) PYLON

TUNNEL NO. 1A

‘ t
| EXSTNG
L Pron
= L
. |
[
A-3
YAZ ANTOWAS ﬁ,_ :
— AT ——
[ G
| l EXSTNG
}J CONTROL
: BULDING
/ :
" EXST. coC ! I
// BARRL"RSﬁ e
YAS AMTENMAD ' -
KALUA-BOUND LE ————)
KALUA-BOUND LN — I \ -
A Ja rev.
il
EXSTING
PYLON
A

DETAL SITE PLAN

SCALE: 116" = 1'-0"

0017

A DESIGN CORPORATIOYX -
WAL

Weorz Street Professsonc Cente
Suite 3C3

2145 wets Stree:

Wouunu, Noui, Mowoi 96783
Prone (808) 242-466F

For (808) 242-467%

OAr,

SUiTT 123

1357 Kopsoian® Bowlevore
Honorw., Hows'! PSR«

Prone (808} 955-300S

For (808) 955-200%

HONOLLLU, F

PALI TUNNEL

PALI TUNNEL CELL SITE
PALI HGHWAY

DETAIL SITE PLAN

Propc: N0 95237
Date 10-15—96
Sneet No

A-1

of heets




 OVERSIZED
DRAWING/MAP

PLEASE SEE
35MM ROLL

00\
001




"! ,":."" e

\ g/

24"
TP

= — NEW ANM\FM ANTENNA
(FOR STATE)

. EXIST. ANTENNAE

50'-0"

/‘ NEW ANTENNA TOWER

|-

EXSTING UGHT

NEW YAG ANTENNAE {4 7

-

EXSTING UGHT
PXTURES

/

/. _

EXSTING PYLON

. . NOTE:
e LT
- \ 4
—ERE 0CouRS : AFTER FASRCATION
e . \ H
: —= 3¢ PIPE
ATEAE ' by ey - v 3)67 X 3° woe -
PR a3 / / & ) PPE STRAP (TYP) - “
OR NOUNTING s s ' .
/ " 2k | i
CONC. FACE OF TrevEL PLAN OF STRAP
.7 3-1/2" e
st STER.
DOST. ROADWAY 7 _ (STAMESS STER)

2
\J/w' X 3 woE g
PPE STRAP (TYP) z
EXTERIOR FACE B
OF TUNNEL g
=

v

GYA ARCHITECTS INC.

A DESIGN CORPORATION

NAU

Wetis Street Professiona! Center
Suite 303

2145 wetts Street

Woluku, Moui, Howos 96793
Pnone (8CB) 242- 4668
Fox (BOB) 242-467%

Caxy

SHUTE 1230

1357 Kopiotoni Boutevord
Honotuiu, Howon 96814
Phone (8C8) 955- 3005

Fcx (B08B) 955-2005

HONOLULU, H

PALI TUNNEL CELL SITE
PALI TUNNEL

ANTENNA ELEVATION
MOUNTING DETAIL
PARTIAL SECTION

Sorature

ol Controctor »haR Cchecx arg -ty
o, Zmensors Gl OO Lafore Droceecing
- —orw

Preect Na. 85237
Cste T 10-15—-88

Sreet Ne

A-3




	1997 COMPLETED 28.pdf
	1997-03-23-OA-FEA-PALI-TUNNEL-COMMUNICATION-SITE.pdf

