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SUMMARY AND ANTICIPATED DETERMINATION 
 
 
INTRODUCTION AND PURPOSE 
 
At an elevation of 10,023 feet, the summit area of Haleakala is one of the prime locations in the 
world for astronomical, space surveillance, and atmospheric observations.  Haleakala 
Observatories (HO) is the high altitude observatory site just southwest of the summit area that 
has been set aside by the State of Hawaii for scientific research.  The University of Hawaii (UH) 
intends to continue its development of the site with astronomical and related projects that do not 
require the extreme altitude and conditions of the now limited sites on Mauna Kea.  However, 
radio and television communication facilities have proliferated in the Haleakala summit area 
during the last few decades.  These facilities are at various locations close to and even within 
HO, and they interfere with sensitive electronic instruments used by the scientific facilities.  
Specifically, the high-radiated power levels from radio frequency emitters in close proximity to 
HO result in radio frequency interference (RFI) at the observatories. 
 
The purpose of relocating the transmitters is to reduce the RFI at HO so that on-going scientific 
research and future projects are not compromised.  This will be accomplished by consolidating 
broadcast facilities in the summit area at a single, well-planned site that will permit HO to 
operate without RF interference.  Long-term leases would protect the large economic investment 
required of the broadcasters to relocate to the new coordinated broadcast facility. 
 
In order to accomplish the objective of consolidating the broadcast facilities at a single location 
on Haleakala, extensive planning is necessary that includes the participation of the University of 
Hawaii (UH), the broadcast and related industries, and the staff of the Department of Land and 
Natural Resources (DLNR).  UH is preparing this Environmental Assessment (EA) as the first 
step in the process, although UH will neither develop, nor manage the broadcast facility.  UH 
and DLNR Land Management will be co-applicants for a Conservation District Use Application 
(CDUA) for the site.  Subsequent to granting a permit for the project, DLNR will then use the 
bid procurement process in order to identify a private developer, who will build the facility, then 
sublease it to the broadcasters.  The broadcasters will also manage the facility. 
 
SITE SELECTION 
 
Four alternative sites were examined as potential locations for a coordinated broadcast facility.  
These sites are:  (1) Pohakea 3700 (so designated by it’s altitude of 3,720 ft) in the West Maui 
Mountains; (2) Saddle Area below the summit of Haleakala; (3) Keonehunehune on Ulupalakua 
Ranch; and (4) Kalepeamoa along the southwest ridgeline of Haleakala.  The four sites were 
selected based upon the following criteria: 
 
1) The site must satisfy the requirement for reduction in RFI such that the maximum power 

flux density, as measured outside of an observatory containing optical or infrared 
equipment, at least approaches the 2 microwatts per square meter (µW/m²) recommended 
by an International Astronomical Union (IAU) Commission nearly twenty years ago.  
This corresponds to an electric field strength of 43 millivolts per meter (mV/m) for TV 
visual transmitters and 27 mV/m for AM/FM modulated sources including TV aural 
transmitters. 
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2) The sites must be technically viable for broadcast.  This means that they must provide 

coverage of the Island of Maui, coverage of the windward side of Oahu, and the Kona 
Coast of the Island of Hawaii; clear microwave paths to receive studio links from Oahu; 
and reasonable access and adequate size. 

 
The Pohakea 3700 site was eliminated from further consideration because it lacks coverage of 
the Kona coast and has a poor microwave line-of-sight to Honolulu, which would be 
unacceptable to broadcasters.  Likewise, the Saddle Area was also eliminated from further 
consideration, because it cannot meet criterion (1) due to inadequate terrain shielding and 
distance from HO.  Both Kalepeamoa and Keonehunehune meet the RFI and technical broadcast 
criteria in (1) and (2) above, and therefore more detailed modeling and analysis were performed 
for those sites.  Neither Kalepeamoa nor Keonehunehune would exceed the IAU recommended 
limit for power flux density at HO (while accommodating the five existing broadcast facilities 
plus future digital TV (DTV) stations and additional FM radio stations.  However, studies 
concluded that Kalepeamoa would provide better DTV reception to the general population of the 
State than Keonehunehune, due to its better line-of-sight to distant receiving locations.  The 
Keonehunehune site (or other sites at similar low elevation) would not be able to provide City 
Grade DTV coverage to a significant segment of the population due to both terrain effects and an 
FCC regulatory cap on effective radiated power (ERP) at lower elevations.  These technical 
factors favor the use of Kalepeamoa over Keonehunehune. 
 
THE PROPOSED PROJECT 
 
The proposed broadcast facility would be constructed on State land near Kalepeamoa Pu`u.  It 
would be located at an elevation of about 9,250 feet on the southwest rift of Haleakala, 
approximately one mile from Haleakala Observatories and the general broadcasting area at the 
summit.  The site is undeveloped and generally unused except for occasional recreational 
purposes such as hiking and hunting.  In order to allow for siting flexibility the project area 
encompasses approximately 5 acres, although the antenna facilities are anticipated to cover about 
one acre.  A portion of the area immediately surrounding the antenna facilities will be used for 
service access and equipment lay-down; the remainder will be left open as a buffer zone. 
 
Access to the facility from the Haleakala summit is via Skyline Drive, which is an unimproved 
road that begins from the "Saddle Area" and continues down the crest of the southwest rift to 
Polipoli Park.  At the summit end, a locked gate restricts access to those who hold DLNR right-
of-entry permits. 
 
Electricity and telephone service will be extended to the site.  A diesel-powered generator 
capable of delivering up to 500 kW continuously for as long as four days will be located on the 
site to provide emergency power.  An appropriately sized above-ground diesel fuel storage tank 
will also be required.  Non-potable water will be provided via roof catchment facilities; 
maintenance personnel will carry bottled potable water in.  A septic tank with leach well will be 
used for sewage disposal. 
 
A representative physical design concept for the facility is presented.  The site can host as many 
as four antenna towers, each of which would be no higher than 199 feet.  The 
equipment/transmitter area can either be developed as a modular complex using prefabricated 
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equipment shelters, which can be added as needed, or as a single building with individual rooms.  
Each room or modular shelter will have an external door opening to the outside so that 
equipment can be loaded and unloaded.  Because of the high altitude, air conditioning will not be 
required at the facility.  Other rooms or structures will include: a power distribution room; a 
standby diesel generator/store room; and a small toilet/washroom facility for use of all of the 
tenants. 
 
The broadcast facility will be operated by remote control from Honolulu.  Each user, however, 
will probably visit their equipment two to four times a month for routine maintenance (some 
required by Federal Communications Commission [FCC] regulations) and/or emergencies.  
These visits could occur at any time of day or night.  Some users may choose to consolidate this 
maintenance by joining together to retain a local individual or firm to service several stations.  
Based upon other large generator user experience at the summit, the diesel fuel tank will have to 
be topped off as few as one or as many as three or four times each year under normal operating 
conditions.   
 
PROJECT ALTERNATIVES 
 
No Project 
 
This alternative retains the broadcast facilities in their present locations. However it does not 
reduce the demand for Haleakala summit locations for telecommunications facilities.  As the 
number of antennae and power is increased, the RFI environment at HO would be such that the 
conditions of Executive Order 1987--which established the "Haleakala High Altitude 
Observatory Site"--would no longer be achievable.  In addition, the national security missions of 
the Department of Defense (DoD) would be seriously compromised if the Air Force could no 
longer conduct its space surveillance activities. 
 
The No Project Alternative would not ensure that the summit area would be restored to an 
undeveloped, pristine state.  Because it can be expected that there will be a demand for additional 
broadcasting antennae as the population of Maui grows (and there will be no alternative site for 
their location), antenna towers at the summit could continue to proliferate as more and more 
companies locate on Haleakala. 
 
The No Project Alternative would cause serious impairment or loss of an important and valuable 
scientific and economic resource for the United States, County of Maui and the State of Hawaii.  
For these reasons the No Project alternative is not considered further. 
 
Alternative Actions 
 
There are no practical alternative actions that will achieve the project's goal of reducing RFI so 
that it no longer interferes with HO operations.  Complete removal of the antennae from 
Haleakala is unacceptable to both the broadcasters and their audiences.  Leaving the broadcasters 
where they are is also unacceptable because the close proximity of the transmitters to the 
eighteen-acre HO site would render “notching” the signals from the present broadcast facilities 
impractical.  In order to reduce interference at HO to acceptable levels would require the 
broadcasters adjacent to HO to blank signals for approximately 500 of azimuth to the southwest 
of their present location.  This is not technically feasible with current antenna technology, and 
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even if blanking was possible, it would seriously impact TV and radio coverage for large 
sections of upcountry Maui and the heavily populated Kihei-Wailea areas.  Relocation of 
broadcasters to other undeveloped areas on Haleakala at lower elevations is not practical due to 
loss of microwave line-of-sight, higher capital costs, and significantly reduced coverage (a 
function of FCC DTV ERP assignment caps for those lower elevations and heights above 
average terrain, plus terrain effects). 
 
If the interfering transmitters are not relocated to Kalepeamoa, the operators of the existing 
scientific facilities would continue to attempt to shield their detectors from the interference.  The 
cost of accomplishing this is on the order of a few million dollars, and the shielding is only 
partially effective.  As the scientific instrumentation becomes more sensitive and the 
broadcasters use more power to broadcast DTV, the only technically feasible way to reduce the 
interference to an acceptable level is to relocate the broadcasters. 
 
POTENTIAL IMPACTS 
 
Construction Activities 
 
Air Quality, Traffic and Noise 
 
Excavation and grading, construction equipment operations and increased traffic along the 
unpaved access road will lead to the temporary generation of small dust particles.  Construction 
activities will also produce intermittent high noise levels at the project site.  Most of the 
construction equipment that will be used will generate noise levels of 90 dB(A) or less at a 
distance of 50 feet.  The loudest potential noise sources include derrick cranes, concrete mixers, 
scrapers, pneumatic tools, and trucks.  At distances to the nearest inhabited areas, noise will not 
be measurable.  Adhering to appropriate OSHA standards will mitigate any impacts of high noise 
levels on construction workers at the site. 
 
The maximum number of workers on site in any given day is estimated to be 15, and therefore a 
small increase in traffic will be unavoidable during construction.  Construction-related traffic 
will include workers' vehicles, various types of equipment and deliveries of materials and 
supplies.  Once mobilized to the site, equipment will likely remain for the duration of the 
construction period. 
 
Most construction equipment will be stored on the site for the duration of the construction 
period.  Of concern is the effect of the large trucks that would occasionally travel up the 
mountain carrying equipment and construction materials to the summit.  These movements will 
inevitably cause some slow-downs and queuing.  The number of large, oversize loads that will be 
needed is small, and they will be mobilized during off-peak hours when other traffic is light.  If 
construction materials are transported through Haleakala National Park, the construction 
contractor will work with the National Park Service to inform the public and to minimize traffic 
delays.  This technique has worked effectively during prior construction projects at the summit, 
with minimal effect on visitors, businesses, and summit employees.  Hence, disruption to the 
operations of the National Park and inconvenience to visitors and summit users is expected to be 
slight. 
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Vegetation 
 
The project site is sparsely vegetated, with about 5 to 10 percent plant cover.  Native 
Deschampsia nubigena dominates the vegetation.  No threatened or endangered species, or rare 
or vulnerable plants are found on the project site, access road corridor or surrounding areas.  
Construction of the proposed facilities should not have a significant adverse impact on the 
botanical resources.  Some indirect impacts are of concern, primarily the introduction of alien or 
non-native plants.  Mitigation measures must include inspection of equipment, supplies and 
construction material by a qualified biologist before access is permitted through Haleakala 
National Park.  Construction activities will be restricted to the project site, access road and utility 
corridor only.  If fill material is needed for the access road, it will come from the same area. 
 
Avifauna 
 
The endangered Hawaiian dark-rumped petrel or `Ua`u, fly over the proposed broadcasting 
facility site.  The number of birds flying over the site during the breeding season will vary from 
year to year.  `Ua`u are prone to collide into protruding foreign obstacles and it is presumed that 
`Ua`u may fly into the proposed broadcasting facility.  Overhead powerlines are of special 
concern.  Fences, particularly barbed wire, are also a problem. 
 
FCC regulations require that the antenna towers be either fenced or equipped with anti-climb 
devices to prevent unauthorized personnel from injuring themselves and/or vandalizing the 
equipment.  Because of concern for the endangered `Ua`u, design of appropriate barriers would 
be coordinated with the U.S. Fish & Wildlife Service (USFWS).  Possible solutions include 
building a stone wall around the facility with gates on either end and/or by installing fencing 
only around the towers. 
  
All construction activities will take place during daylight hours and will not require lights.  
Therefore, there will be no significant adverse effect on the `Ua`u.  Nests will be monitored 
during the site clearing, foundation, trenching and other work that incurs vibration, to ensure that 
neither the birds nor the burrows are disturbed.  After construction, it is assumed that the FAA 
will not require lights on the antenna towers, and the broadcast facility structure(s) will not have 
windows.  Therefore, no light will emanate from the facility during night operations.  External 
lights will not be required, as red sensor lights on the access doors will provide any light needed.  
In addition, the access road will not be lighted. 
 
`Ua`u flying at night have been known to collide with difficult-to-see objects such as power lines 
and utility poles.  The most effective mitigation is to "underground" the utilities.  Therefore, 
every effort will be made to bury the lines. 
 
Invertebrate Fauna 
 
Because of the lack of suitable habitat, the associated invertebrate fauna are somewhat 
depauperate in comparison to some other alpine sites.  No locally unique taxa were found during 
a cursory inspection of the project site.  An earlier survey at nearby HO recorded similar 
findings.  The direct impacts of the construction activities on both the project site and the access 
road will cause ground disturbance, compaction, and loss of microhabitats.  Indirect impacts--
especially the introduction of alien or non-native animals--are of more concern.  Mitigation 
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measures will be established, which include the inspection of equipment, supplies and 
construction material by a qualified biologist before access is permitted through Haleakala 
National Park.  Fill material if needed, will be obtained from excavation from adjacent areas. 
 
Archaeological Sites 
 
Five sites were recorded in an archaeological survey conducted by Cultural Surveys Hawaii 
(CSH) in 1995.  Two of the sites directly affected by the proposed project were recorded, 
mapped and photographed.  Three additional sites not directly affected by the proposed project 
were inspected and are described in the inventory report. 
 
A supplemental survey of the proposed utility corridors was conducted by CSH in January 1997.  
One previously unrecorded site, two ahu, was found.  This site will not be affected by project 
construction. 
 
Of the two sites within the project area, it is believed that one site (an ahu) is a marker, either 
historic or modern, and one site located within the access road corridor is a wind shelter and/or a 
goat hunting blind.  Of the other three archaeological sites observed beyond the project area, the 
first two appear also to be markers and the latter appears to be a shelter. 
 
It is thought that one or more of the ahu recorded during this project may have been built 
historically during the island surveys or in the beginnings of bulldozing of Skyline Drive.  One 
ahu located within the project site was tested for subsurface deposits with negative results other 
than a narrow piece of light weight beige canvas cloth. 
 
A wall segment located in the access road right-of-way will be protected during construction.  
The wall is constructed of piled a`a cinder cobbles.  A thin metal wire from a prior 
communications system runs through the site.  The site is interpreted as being a temporary 
habitation shelter of the historic era and possibly modern.  No cultural layer is associated with 
this feature and there is no evidence of traditional use.  The site probably served as a wind shelter 
or goat hunting blind with possible military use during WW II.  It is evaluated as being 
significant under Criteria D of the National Register for its informational content.  
 
No archaeological evidence for prehistoric age or specialized function was found for either of the 
two archaeological sites directly affected by the project.  They have yielded their information 
through map location, description, and for one site through subsurface testing.  These sites are 
therefore considered no longer significant.  The State Historic Preservation Division of the 
Department of Land and Natural Resources has found that the proposed undertaking will have no 
adverse effect on historic sites. 
 
It is also important to note that no action will be taken, except for possibly intermittent short-
term closures during construction, that will impede worship or access to previously accessible 
sites for Native Hawaiians.  Every effort will be made to keep such closures to the absolute 
minimum necessary to protect the safety of individuals desiring access to the area. 
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Visibility 
 
The presence of construction equipment, construction materials, and temporary structures will 
impact visual quality in the immediate vicinity of the project area.  This effect will be temporary 
since these items will be removed when the project is completed. 
 
Operations 
 
Traffic 
 
It is estimated that about 5 to 10 vehicle trips per week will be necessary to maintain the facility, 
except in the event of emergency.  Service trucks will occasionally deliver supplies and 
equipment to the site.  Since tenants of the site will primarily be broadcasters who are presently 
located in the summit area, Haleakala Crater Road should experience no increase in traffic than 
already occurs due to existing operations. 
 
Energy 
 
Maui Electric Company (MECO) will extend existing lines to the project site.  For initial service 
just to broadcasters relocated from the general broadcast area, the facility is expected to use 500 
kW of power for its operations and environmental controls.  Present MECO customers will not 
be affected by the project and the amount of electrical power required will not adversely affect 
MECO's generating capability. 
 
Air Quality 
 
There will be no additional effect on air quality from vehicular sources because the number of 
trips will remain essentially the same as the existing situation.  The emergency generator will 
require a permit.  All emissions will meet applicable air quality standards. 
 
Infrastructure, Utilities and Services 
 
There will be minimal impact on the existing water supply; less than 100 gallons per day of 
water will be required for the facility.  A water catchment system for the collection and storage 
of water for non-potable uses will be incorporated in the facility design.  Bottled water will be 
used for drinking. 
 
A septic system leading to a leach well will be used to dispose of the small amount (less than 100 
gpd) of sewage generated at the facility.  Because there are no known springs within several 
miles of the site and the depth to groundwater is estimated to be thousands of feet, there should 
be no adverse effect on groundwater sources from the discharged effluent. The facility will 
require approval by the State Department of Health (DOH). 
 
Solid waste generated at the site will be kept in covered refuse containers and carried out by 
facility workers.  Non-hazardous trash will be disposed of off-site in a licensed landfill.  
Recyclable material will be handled in an appropriate manner. 
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It is unknown at the present time what, if any, hazardous products will be used in facility 
maintenance activities.  The facility management will comply with the Resource Conservation 
and Recovery Act, as amended.  Any defined hazardous waste will be segregated and 
accumulated properly on site and then taken to Kahului for transport to an authorized Transport 
Storage and Disposal Facility. 
 
The broadcast facility will have an appropriate number of fire extinguishers and a fire escape 
plan.  Security will be provided by the facility managers; safety will be according to FCC and 
OSHA regulations.  The broadcast facility will be locked; entry will be by authorized personnel 
only.  There will be no effect on the County of Maui police department. 
 
Radio Frequency Interference Issues 
 
Antenna pattern beam shaping would be required to ensure that the broadcasters do not cause 
interference to HO and other facilities in the vicinity of the broadcast facility.  Given the distance 
and terrain shielding present, it would be relatively easy to achieve minimum interference. 
 
Human Health and Safety 
 
There are concerns about the human health impacts of exposure to radio frequency radiation.  
The facility will use protective structures and signs to discourage the public from accessing 
potentially dangerous areas.  FCC regulations may require that the antenna towers be either 
fenced or equipped with anti-climb devices to prevent unauthorized personnel from injuring 
themselves and/or vandalizing the equipment. 
 
RF levels for a fully operational broadcast facility were calculated using the methodology set 
forth in the FCC’s Office of Science and Technology Bulletin 65 “Evaluating Compliance with 
FCC Guidelines for Human Exposure to Radio-Frequency Electromagnetic Fields” (OST-65). 
The FCC’s current requirements on human exposure to RF radiation are specified in 47 CFR 
1.1310.  These requirements set forth two different limits for maximum human exposure to 
radio-frequency radiation: a standard for “general population/uncontrolled” areas, and a standard 
for “occupational/controlled” locations.  The latter limit permits a higher level of exposure to RF 
energy than the former.  Therefore, in considering a “worst” case scenario, the more stringent 
“general population/uncontrolled” area standard was employed in the calculations of RF power 
densities.  The facilities that were considered in the RF power density calculations included the 
various television and radio broadcasters (KGMV, KKUA, KAII, KMEB, KMAU, and KOGG), 
as well as the numerous communication facilities that are presently located within the Saddle 
Area (the State Telecommunications Tower and GTE-Hawaiian Telephone Towers). 
  
A radio-frequency study conducted by Cavell, Mertz, and Perryman, Inc. indicated that when 
factors such as terrain rises and horizontal plane directional patterns of the antennae were 
considered, the total RF power density from four towers fell well below the maximum exposure 
limit for humans.  The highest calculated power density level was found to be about 38 percent 
of the limit, at a location that would be approximately 275 meters from the base of the towers. 
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Visibility 
 
The visual appearance of the site and surrounding terrain is rugged and barren, with cinder cones 
and craters.  The presence of up to four 199-foot antenna towers and the broadcast facility 
buildings will intrude upon this visual experience.  Although few people will see the facility up 
close, it is assumed that the degree of negative reaction would relate to the degree of acceptance 
of the project by the viewer.  Native Hawaiians, for example, may find the man-made structures 
intrusive on their vistas which are central to their worship practices.  It is also expected that 
hikers and others who value the quiet and serenity of an unspoiled area will have negative 
reactions because their primary objective will be to have a wilderness experience. 
  
The broadcast facility may be visible from much of upcountry Maui.  The towers will appear 
similar to those currently in the Saddle Area.  Because of the terrain at the site, the support 
buildings will be virtually invisible; only the towers would be seen.  Because the towers are 
being constructed along a ridgeline, some locations will see the towers silhouetted against the 
sky.  Visual perception of the towers will decrease the farther away the viewer is from the site. 
The facility will also be partially visible from several stretches of Haleakala Crater Road and the 
upper Waiohuli Trail.  It will not be visible from the Park Visitor Center, White Hill, Red Hill or 
Park Headquarters.  Because they will be relocated to the new site, transmitters in the General 
Broadcasting Area will no longer be visible from the Park. 
 
While the towers will be the highest structures in the area, the distance from most viewpoints 
would render them very small in relationship to the overwhelming mass of the mountain.  In 
addition, moving the transmitters from the summit area would significantly improve the view 
from Red Hill and other areas in the National Park.  Although the use of colors that blend into 
the surrounding terrain and other measures should serve to mitigate some visual impact, towers 
and antennas are not as amenable to design mitigation.  The significance of the impact will differ 
among individuals. 
 
DETERMINATION 
 
Chapter 343 HRS and the Environmental Impact Statement Rules (Title 11, Chapter 200), 
require an agency to assess proposed projects in order to determine whether the potential adverse 
impacts are significant according to the criteria set forth in Rules (11-200-11.1).  To this end, UH 
has evaluated the potential impacts of the project and anticipates a finding of no significant 
impact (FONSI).  A notice of determination to that effect, which is subject to public review, is 
attached to this draft environmental assessment.   
 
The significance criteria, and the project's relationship to them are presented below.  These form 
the basis of the anticipated FONSI. 
 

(1) Involves an irrevocable commitment to loss or destruction of any natural or cultural resource. 
 
The construction and operation of the proposed broadcast facility would not involve an 
irrevocable commitment to loss or destruction of any natural or cultural resource.  The project 
area is undeveloped and generally unused except for occasional recreation purposes such as 
hiking.  The antenna facilities will cover less than one acre, and consequently their construction 
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will have minimal impact on natural resources.  The proposed utility corridor would follow the 
undeveloped road. 
 
To many present-day native Hawaiians, the summit area of Haleakala is considered a spiritual 
resource and sacred site.  They believe that this holy location should be carefully protected to 
conserve its sacred nature.  No action will be taken, except possibly intermittent short-term 
closures of the area during construction, which will impede worship or access to previously 
accessible sites for Native Hawaiians.   
 

(2) Curtails the range of beneficial uses of the environment. 
 
The construction and operation of the coordinated broadcast facility will not have a significant 
adverse effect on other beneficial uses of the environment.  It will not interfere with other 
activities in the area.  The purpose of the project is to enhance the existing uses of the summit 
area by relocating existing transmitters to one specific site. 

 
(3) Conflicts with the state's long-term environmental policies or goals, and guidelines as expressed 

in Chapter 344, Hawaii Revised Statutes, and any revisions thereof and amendments thereto, 
court decision, or executive orders. 
 
The proposed action does not conflict with the State's long-term environmental policies and 
goals.  The facility will not pollute the air or water nor disrupt communities or pose a health 
hazard to nearby populations.  The proposed facility serves a public purpose and would not 
conflict with the State's interest in preserving Hawaii's unique social and natural environment. 
 

(4) Substantially affects the economic or social welfare of the community or State. 
 
The project will have minimal effect on the State and County economies, based on cost estimates 
and variables discussed in the report by Communications Associates in 1989 and later 
reconfirmed in an additional report by Communications Associates in 1996.  The project will not 
substantially affect the economic or social welfare of the community or state. 
 

(5) Substantially affects public health. 
 
The proposed project will not affect public health.  As a condition of its license to operate, the 
proposed transmitter facility will be in compliance with FCC guidelines for maximum allowable 
exposure level for humans in the vicinity of transmitting antennae.  The facility will be in strict 
adherence to the new FCC standard for “uncontrolled/general population”, which states that 
persons on the ground in the vicinity of the antenna towers will not be exposed to dangerous 
levels of radio frequency energy.  The potential for exposure to workers on an antenna tower will 
be addressed by instituting safe procedures for working in the vicinity of RF sources.   These will 
prevent excessive exposure of personnel.  Radio frequency energy at the broadcast facility will 
be monitored regularly.  The facility will also use protective structures and signs to discourage 
the public from accessing potentially dangerous areas. 
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(6) Involves substantial secondary impacts, such as population changes or effects on public 
facilities. 
 
The project will not generate substantial secondary impacts, such as population growth or the 
need to construct additional public facilities or infrastructure.  It is estimated that a maximum 15 
construction jobs will be created.  The project will provide continuing employment for those 
already associated with the various broadcast entities. 
 

(7) Involves a substantial degradation of environmental quality. 
 
As required by FCC license, the project will comply with all existing environmental standards.  
It does not involve emissions or other activities with the potential to degrade environmental 
quality.  Where potential risks do exist, as in the on-site storage of fuel needed for the emergency 
generator, design features minimize the potential for adverse effects. 
 

(8) Is individually limited but cumulatively has considerable effect upon the environment or involves 
a commitment for larger actions. 
 
The purpose of the facility is to co-locate transmitters presently located on Haleakala as well as 
those that may want to locate there in the future.  This commitment, fully described in the EA, 
will be beneficial to all other users of the summit area, including the National Park. 
 

(9) Substantially affects a rare, threatened or endangered species, or its habitat. 
 
Potential effects on the endangered species present in the vicinity of the proposed project, the 
Hawaiian dark-rumped petrel (`ua`u), have been investigated thoroughly.  Measures such as 
scheduling certain construction activities (e.g., use of vibratory rollers) for periods when `ua`u 
are not nesting, will be incorporated into the bid specifications and permit conditions to avoid 
adverse effects on the birds.  The project developer/operator will implement the various 
protective measures set forth in this EA during the construction and operation of the facility.  
Strict adherence to these and other recommendations from the U.S. Fish and Wildlife Service 
will ensure that the potential impact is insignificant. 
 

(10) Detrimentally affects air or water quality or ambient noise levels. 
 
The project will not affect air or water quality; appropriate emission control devices will be 
installed on all equipment on the site.  Construction noise will be mitigated by appropriate noise 
abatement devices installed on equipment.  The operation of the facility will not appreciably 
increase noise levels in the area. 
 

(11) Affects or is likely to suffer damage by being located in an environmentally sensitive area such 
as a flood plain, tsunami zone, beach, erosion-prone area, geologically hazardous land, estuary, 
fresh water, or coastal waters. 
 
The project will not affect any of these environmentally sensitive areas.  There is always a 
probability of damage from lava flows when a facility is constructed on a dormant Hawaii 
volcano.  The facility will be operated remotely, therefore, such an occurrence would not lead to 
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loss of life.  The project is a commercial operation and will carry appropriate insurance for such 
contingencies. 
 

(12) Substantially affects scenic vistas and viewplanes identified in county or state plans or studies. 
 
The proposed facility will not substantially affect scenic vistas identified in state plans or studies.  
While the towers will be the highest structures in the area, the distance from most viewpoints 
would make them very small in relationship to the overwhelming mass of the mountain.  In 
addition, moving the transmitters from the summit area would significantly improve the view 
from Red Hill and other areas in the National Park.  Although the use of colors that blend into 
the surrounding terrain and other measures should serve to mitigate some visual impact, towers 
and antennas are not as amenable to design mitigation.  The significance of the impact will differ 
among individuals. 
 

(13) Requires substantial energy consumption. 
 
The proposed project will not use a substantial amount of energy.  The additional energy used at 
the new site will be only a small increase over existing usage. 
 
PERMITS AND APPROVALS 
 
A list of applicable reviews, permits and approvals is presented in Table S.1. 
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CHAPTER ONE 
INTRODUCTION 

 
 
1.1 OVERVIEW 
 
The University of Hawaii is actively and creatively advancing mankind's understanding of the 
physical universe through the operation of high altitude astronomical training and research 
facilities at Haleakala Observatories on Haleakala, Maui (Tax Map Key 2-2-7:08, Figure I-1).  
At an elevation of 10,023 feet, Haleakala is one of the prime sites in the world for astronomical 
and related observations.  The mountain's summit also offers an ideal location for broadcasters 
because it offers line-of-sight paths for their signals to reach the populated areas in the County of 
Maui, the Windward side of Oahu, and the Kona coast of Big Island.  Unfortunately, the signals 
from broadcast facilities cause interference to the electronic instrumentation at the nearby 
observatories. 
 
The extremely high level of radio frequency interference (RFI) has seriously degraded the 
astronomical quality of the site and has led a number of major astronomical facilities to reject 
Haleakala as a candidate site.  In order to make effective multiple use of the summit area by 
astronomers and broadcasters, extensive planning is necessary that includes the participation of 
the University of Hawaii (UH), the broadcast and related industries, and the staff of the 
Department of Land and Natural Resources (DLNR).  UH is preparing this Environmental 
Assessment (EA) as the first step in the process of relocating these broadcast facilities. 
 
A 5-acre area near Kalepeamoa Pu`u (Tax Map Key 2-2-07: portions 1 and 5, Figure I-1) has 
been selected as the most suitable transmitter relocation site.  It lies along the ridgeline of 
Haleakala (Skyline Drive), some 7,000 feet to the southwest of the current general broadcasting 
area (Figure I-2).  The combined effects of distance, natural terrain shielding and antenna pattern 
shaping at Kalepeamoa can resolve the RFI problems experienced at the observatories. 
 
Relocation of the broadcasters to an alternative site is critical to the future of the Haleakala 
Observatories.  UH has taken the following steps to facilitate this action:  (1) commissioned a 
site selection study; (2) prepared this Environmental Assessment (EA); and (3) has agreed to be 
co-applicant with DLNR on a Conservation District Use Application (CDUA) for the selected 
site.  Subsequent to granting a permit for the project, DLNR will lease the site to a private 
developer who will then sublease to various users and manage the facility.  The initial users are 
intended to be the current occupants of the general broadcasting area, which are the principal 
cause of RFI problems experienced at the site.  Nearby non-interfering point-to-point 
communications systems, such as the microwave systems of the State Information and 
Communications Services Division in the Saddle Area, do not pose a threat to electro-optical 
observatory systems.  Therefore relocation of non-interfering systems does not have the same 
priority as relocation of the general broadcasters.  However, the ultimate objectives are to reduce 
the proliferation of transmitter facilities at the summit and for HO to enjoy the same RF 
protection afforded to the Mauna Kea Observatories, which prohibit transmitters within the 
Mauna Kea Science Reserve. 
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1.2 BACKGROUND 
 
Executive Order 1987 in 1961 from the Governor of Hawaii to UH, set aside 18 acres of land on 
the summit of Haleakala to establish the "Haleakala High Altitude Observatory" (HO) site 
(Figure I-3).  UH Institute for Astronomy (IfA) is responsible for developing and managing the 
land.  Sites within HO are made available to those astronomical programs, which do not require 
the extreme altitude and conditions of Mauna Kea. 
 
From the beginning, HO has been considered an outstanding site for astronomical observations 
and high-resolution ground-based optical imagery.  The first observatories on Haleakala studied 
radio waves from space and the glow of the night sky.  Presently, facilities located within HO 
observe the Sun, use lasers to measure the distance to satellites, track and catalogue man-made 
objects, and obtain detailed images of spacecraft.  It is a principal site for optical and infrared 
surveillance, inventory and tracking of space debris, and active laser illumination of objects 
launched into earth orbit, activities that are all crucial to the nation's space program. 
 
Over the past 45 years, HO has experienced steady growth of scientific activities within its 
boundaries.  UH IfA has operated the Mees Solar Observatory since 1964 and the Lunar and 
Satellite Ranging Facility (LURE) which was involved in the NASA Crustal Dynamics Project 
from 1972 until January 1993.  UH IfA is currently supporting the NASA Space Geodesy and 
Altimetry Projects and is host to a number of temporary physics experiments.  It also makes sites 
on Haleakala available for optical and infrared experiments and observations carried out by the 
U.S. Air Force (USAF) Space Command and Air Force Research Laboratory.  It is the lessor of 
the USAF Maui Space Surveillance Complex (MSSC).  The U.S. Air Force 3.7-m Advanced 
Electro-Optical Systems Telescope (AEOS) was just completed within MSSC. 
 
During this same period, the broadcast antennae located within and adjacent to the HO facilities 
have proliferated.  The Haleakala RTR facility, or FAA Low Site (Figure I-2), was established in 
1961 under Governor's Executive Order 1413.  In 1972, COMTEC established a microwave 
relay for cable television on a portion of a site now occupied by the Department of Energy and, 
in 1978, KGMB-TV received a revocable permit to construct a steel tower on 2.57 acres at 
Kolekole Hill (General Broadcasting Area, Figure I-3). 
 
In 1987, the State Board of Land and Natural Resources (BLNR) gave its approval for the 
KHPR-Hawaii Public Radio 50-foot antenna with a one-year renewable lease.  At this time there 
already were four TV (KGMV-TV, KAII-TV, and KMEB-KMAU TV), one radio (KKUA-FM), 
and one NOAA weather transmitter at the summit.  In May 1988 BLNR approved the 
subdivision of a parcel for a State Telecommunication Facility in the Saddle Area (Figure I-2) 
with one ITFS antenna and ten microwave antennae on an 80-foot tower. 
 
The number of Maui TV frequencies, either applied for or "in use", totals 80, of which 63 are 
multiple applicants and 7 are presently in use.  Four VHF satellite TV stations (KGMV Channel 
9, Honolulu; KAII Channel 2, Honolulu; KMEB Channel 11, Honolulu; and KMAU Channel 4, 
Honolulu) presently occupy sites at Haleakala.  UHF stations will also be located in the vicinity.  
Channel 24 (6.5 kW) and Channel 46 (13 kW) presently hold valid construction permits from the 
FCC to locate within 300 feet of the present stations on the summit.  In addition, eight UHF 
channels (with powers ranging from 100 W to 29 kW) have applied for Haleakala summit 
locations (Ibid). 
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1.3 PURPOSE AND NEED FOR PROJECT 
 
Haleakala Observatories (HO) was set aside for scientific research, and UH intends to continue 
to develop the site with those astronomical and related projects that do not require the extreme 
altitude and conditions of the now limited sites on Mauna Kea.  Unfortunately, signals from 
existing radio and television transmitters located within and adjacent to HO cause interference to 
sensitive electronic instruments used by the scientific facilities.  The purpose of relocating the 
transmitters is to reduce the level of radio frequency interference at HO so that on-going 
scientific research and future projects are not compromised. 
 
The threshold above which interference occurs depends on the device "receiving" the interfering 
signals.  Various types of detectors, amplifiers and other instruments used in the observatories 
pick up strong radio frequency (RF) signals which interfere with their intended use of 
amplifying, processing, and displaying weak electrical signals associated with astronomical 
measurements.  Susceptibility to RFI depends upon instrument characteristics such as gain, 
bandwidth, shielding and grounding.  Figures I-4a and I-4b are two examples of the present 
severity of broadcast TV interference at HO.  Screens that normally display data are 
demodulating TV signals, which overwhelm incoming astronomical information. 
 
In May 1987, IfA formed the Haleakala Scientific Site Development Committee to address the 
problems being created by this interference.  In April 1989, IfA retained Communication 
Associates, Inc. to study the problem.  Their report was completed in July 1989 and is the basis 
for this EA.  The report recommends that the strength of the signals reaching the observatories be 
reduced by moving the transmitters and locating them behind a large hill that will diminish 
signals by increasing the path loss as well as by direct shielding.  In October 1991, the Hawaii 
Television Broadcasters Association unanimously adopted a resolution "...that the Association 
[of Broadcasters] cooperate to the fullest to find a mutually acceptable resolution to the problems 
with the UH Institute for Astronomy (KFVE [Holmes] 1992)."  
 
The Communications Associates report concludes that proper distance, shielding and beam 
shaping can be effectively combined to decrease radio frequency (RF) energy at the 
observatories to an acceptable level.  The report identifies three potential sites for the 
coordinated facility and evaluates each of them based on technical criteria.  This EA assesses the 
potential environmental effects that could be generated by relocating the transmitters to the  
proposed Kalepeamoa site, which is favored for reasons described in subsequent sections of this 
document. 
 
1.4   PLANNING FOR HO 
 
UH IfA is preparing a Research Development Plan (RDP) for future activities and facilities at 
HO.  The HO RDP will be adopted by the UH Board of Regents (BOR), and will be part of the 
University's overall plan for astronomy development in the state.  The Plan will be consistent 
with present UH policy to reserve the limited number of available sites on Haleakala for facilities 
that can make the highest and best scientific use of the summit's excellent attributes.  It will 
establish goals, objectives, and guidelines for future development at Haleakala Observatories.  
IfA will work closely with the State Department of Land and Natural Resources, Office of 
Hawaiian Affairs, the National Park Service, Maui County and the general public in developing 
the various elements of the plan. 
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One of the primary assumptions of the plan is that the University and other appropriate agencies 
will be successful in relocating existing transmitters to an alternative location which will not 
interfere with the primary research mission of the facility.  The RDP will propose that all new 
broadcast facilities on Haleakala be required to locate at the proposed new coordinated broadcast 
facility and that all present facilities be required to commit to do so as soon as their current leases 
expire or when it is technically feasible to do so, whichever is sooner. 
 
1.5 ENVIRONMENTAL COMPLIANCE 
 
Although UH will neither develop nor manage the facility, the action that "triggers" Chapter 343 
HRS and the EIS Rules (Section 11-200-5) and necessitates this EA is UH IfA's proposal to be 
co-applicant with DLNR on a CDUA for the relocated coordinated broadcast facility, which will 
be located on State land within the State Conservation District.  As agreed to by DLNR, UH IfA 
is preparing the EA because extensive planning is necessary that includes the participation of the 
University of Hawaii (UH), the broadcast and related industries, and the staff of the Department 
of Land and Natural Resources (DLNR).  UH IfA also has special expertise and access to 
information that is important in the development of a facility that will alleviate the problem.  The 
private developer and/or its tenants will be responsible for obtaining the appropriate County and 
State building and operating permits, FCC licenses and approvals and federal environmental 
compliance documents.  UH is preparing this Environmental Assessment (EA) as the first step in 
the process, although UH will neither develop nor manage the broadcast facility.  UH and DLNR 
Land Management will be co-applicants for a Conservation District Use Application (CDUA) for 
the site.  Subsequent to granting a permit for the project, DLNR will then use the bid 
procurement process in order to identify a private developer, who will build and then sublease 
the facility to the broadcasters, and will also manage the facility. 
 
UH anticipates a finding of no significant impact "FONSI" for the project. 
 
1.6 AGENCIES AND INDIVIDUALS CONTACTED 
 
 The following were contacted during the preparation of this environmental assessment: 
 
1.6.1 State Agencies 
 
Department of Budget & Finance 
Information and Communication Services Division 
Maui District Forester 
Dean Uchida, Land Division Department of Land and Natural Resources 
Ed Henry, Land Division Department of Land and Natural Resources 
Sara Collins, Historic Preservation Division (Maui) 
Don Hibbard, State Historic Preservation Division, Department of Land and Natural Resources 
Wesley Wong Jr., Forestry and Wildlife, Department of Land and Natural Resources 
Phil Ohta, Maui Land Division Department of Land and Natural Resources 
Leslie Au, Toxicologist, Department of Health Hazard Evaluation Office 
Abe Aiona, Trustee, Office of Hawaiian Affairs 
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1.6.2 Federal Agencies 
 
Major Dave Richards, Phillips Laboratory, U.S. Air Force 
U.S. Fish & Wildlife Service 
Ron Nagata, Resource Manager, Haleakala National Park 
Don Reeser, Superintendent, Haleakala National Park 
Kathleen Hodges, Resource Specialist, Haleakala National Park 
 
1.6.3 County Agencies 
 
Will Spence, Staff Planner, Maui Planning Department 
Alan Arakawa, Maui County Council 
Sol Kahoo’halala, Maui County Council 
 
1.6.4 Broadcasters 
 
Television 
KGMB-TV Channels 3 and 9 
KHON-TV 2 and KAII-TV 7 
KITV4 and KMAU-TV 
KHET and KMEB TV, Hawaii Public Television 
KFVE and KHNL (KOGG) TV 
KIKU-TV 
FM 
KHPR/KKUA-FM, Hawaii Public Radio 
KLHI FM 
KAIM 
KDLX FM 
KQMQ FM 
KTUH FM 
KMVI FM 
KUMU-FM 
 
1.6.5 Other 
 
Maui Electric Company 
Al MacGovern, Director, Rocketdyne Technical Services, Maui 
Friends of Haleakala National Park 
Chuck Bergson, Director, Lahaina Broadcasting 
Charlie Maxwell 
Dana Hall 
Will Smith 
Mary Evanson 
Kula Community Association 
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CHAPTER TWO 
SITE SELECTION 

 
 
This section is based on five studies: (1) "Haleakala Engineering and Alternative Sites Study," 
Communications Associates Inc., 1989; (2) "Engineering Statement for a Proposed Transmitter 
Site Relocation," Cavell, Mertz & Perryman, Inc., April, 1997; (3), “Comparison of Alternative 
Transmitter Sites for FM and TV Stations on Mount Haleakala”, Smith and Fisher, September, 
1997, (4) “Summary of EMI Measurements at Mt. Haleakala Observation Facilities, Air Force 
Research Laboratory, April 1998; and, (5), “Haleakala Alternative Broadcast Saddle Site 
Area”, Cavell, Mertz & Davis, Inc., August 1998.  The results of their analyses, findings, and 
recommendations for relocation of existing FM and TV broadcasting stations presently located 
in the general broadcasting area near the summit are summarized in the following selections. 
 
2.1 INTRODUCTION 
 
While the heights of Haleakala offer broadcasters (and other communications services) a near 
ideal location on Maui, the clear skies and high altitude of the summit offer astronomers and Air 
Force space surveillance operations an ideal location for observatories.  Unfortunately, signals 
from radio and television transmitters located in the general broadcast area are causing 
interference to sensitive electronic instruments found within the observatories. 
 
The threshold above which interference occurs depends on the device "receiving" the interfering 
signals.  Various types of detectors, amplifiers and other instruments used in the observatories 
pick up strong radio frequency (RF) signals that interfere with their intended use of amplifying, 
processing, and displaying weak electrical signals associated with astronomical measurements.  
Susceptibility to radio frequency interference (RFI) depends upon instrument characteristics such 
as gain, bandwidth, shielding and grounding.  A quantitative benchmark for interference was 
established in 1979, when Commission 50 of the International Astronomical Union (IAU) 
recommended that free space flux should be restricted to 2 microwatts per square meter (2.00E-6 
W/m²) at any part of an observatory, its buildings and other apparatus (IAU, Commission on 
Illumination, 1979).  This corresponds to an electric (E) field strength of 43 millivolts per meter 
(mV/m) for TV visual transmitters and 27 mV/m for AM/FM modulated sources including TV 
aural transmitters.  The recommendation was based upon empirical measurements at an 
observatory in Arizona. 
 
Numerous studies have been done to quantify RF levels at various locations within Haleakala 
Observatories.  The most recent of these was in October 1997, by the Directed Energy 
Directorate of Air Force Research Laboratory (AFRL), which published the results in 1998.  The 
AFRL measurements were conducted at twelve sites around HO, including various locations in 
and around facilities of the University of Hawaii and the Air Force.  The findings for the current 
radio and TV emitters are summarized in Table 2.1.  Emitters outside of the general broadcasting 
area have been omitted from the table.  These contribute less than 5% of the total RF field 
strength anywhere at HO.  The data from the emitters in the general broadcasting area clearly 
shows that the majority of current transmitters individually exceed the IAU recommended limit 
at most locations around HO, and collectively they exceed the maximum electric field 
strength/power density at any single location.  The power density at the twelve measured sites 
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exceeds the IAU limit from 18.5 to 92,150 times, depending on location within HO.  The results 
are consistent with the difficult and costly problems scientists and engineers at HO experience 
every day due to RF interference. 
 
Factors affecting the measured field strength at the HO are: 
 
• Broadcast frequency and power output of each transmitter 
 
• Broadcast antenna beaming pattern (determines how much of the transmitter power is 

radiated in the direction of the observatories) 
 
• Line of sight distance between the transmitters and the observatories (the shorter the 

distance, the stronger the signal) 
 
• Amount of natural terrain shielding (which blocks the transmitted signal from reaching the 

observatories) 
 
• The number of nearby transmitters (signals from several transmitters can combine to make 

the interference worse) 
 
Signal strength, and hence interference, can be reduced to acceptable levels by a variety of 
methods.  These include: 
 
• Decreasing the amount of power that is beamed toward the observatories 
 
• Increasing the distance between the observatories and the transmitters (move the 

transmitters) 
 
• Relocating the transmitters so that there is natural terrain shielding between the transmitters 

and the observatories.  A mountain or a large hill can provide such shielding. 
 
Moving the transmitters away from the observatories and locating them behind a large hill would 
diminish interfering signals by increasing the path loss as well as by direct shielding.  A further 
reduction in signal strength could be realized if the antennas concentrated their transmitted 
energy in a beam pointed away from the observatories.  Distance, shielding and beam shaping 
can work together to decrease radio frequency energy at the observatories to an acceptable level. 
 
2.2 SELECTION CRITERIA 
 
From the broadcasters’ standpoint, a new location must not degrade coverage of their customer 
base, located primarily in the County of Maui, on the windward coast of Oahu and on the Kona 
(west) coast of the Island of Hawaii.  The site must also be secure, accessible by vehicle, and 
serviced with reliable electrical power.  It must be located so that line-of-sight microwave signals 
from Oahu and to the upper slopes of Mauna Loa can carry programming to and from the 
facility.  In addition, the new location should not result in radio frequency interference to their 
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new neighbors or impinge on environmentally sensitive areas.  From the standpoint of the 
astronomers, the new transmitter site must result in radio frequency signal levels that are close to 
the International Astronomical Union (IAU) recommended limits. 
 
Four alternative sites were examined as potential locations for a coordinated broadcast facility.  
As shown on Figure II-1, these sites are: 
• Pohakea 3700; West Maui Mountains (20° 5'33"N, 156° 27'54"W) 
 
• Saddle Area: Summit Area of Haleakala (20° 15'15"N, 156° 42'27"W) 
 
• Keonehunehune: Ulupalakua Ranch (20° 39'12"N, 156° 21'54"W) 
 
• Kalepeamoa: Ridgeline of Haleakala (20° 42'16"N, 156° 16'35"W) 
 
The sites were assessed to determine if they could satisfy the IAU maximum signal strength 
criteria.  The sites were also evaluated in terms of additional criteria important to broadcasters, 
these are: 

 
• Coverage of the Kona Coast of the Island of Hawaii 
 
• Clear microwave paths to receive studio links from Oahu and  
 
• Reasonable access and adequate size of site 
 
2.3  ALTERNATIVE SITES ANALYSIS 
 
2.3.1 Initial Screening 
 
2.3.1.1 Methodology 
 
In 1989, Communications Associates' evaluated Pohakea, Kalepeamoa, and Keonehunehune.  
Analysis the Saddle Area was accomplished in 1998 by Cavell, Mertz & Davis.  The analyses 
included the preparation of a location map, site photograph, and broadcast coverage data and 
map; identification of microwave paths to Palehua Ridge (the originating point of KGMB) and 
the Ala Moana Hotel (the originating site for Channels 2, 4, and 11) on Oahu; and profile plots of 
terrain shielding from the summit of Haleakala and to the west coast of the Island of Hawaii. 
 
The coverage of a site was determined by the Federal Communication Commission (FCC) 
"50,50" model, the "official" method of describing the coverage of a broadcast station.  The 
"50,50" model predicts that 50 percent of the locations within a contour will have at least the 
field strength quoted at least 50 percent of the time.  In order to run the model, it is necessary to 
determine the height above average terrain (HAAT) of the site.  The procedure for determining 
HAAT is to find the average elevation of eight radials spaced 45 degrees apart.  The elevations 
of the two-to-ten mile segments are then averaged.  All four sites passed the initial coverage 
screening. 
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2.3.1.2 Description and Comparative Analysis 
 
Pohakea 3700 Site in West Maui.  The Pohakea 3700 site is located on State-owned land in the 
West Maui Mountains (Figure II-1) at an elevation of about 3,720 feet above mean sea level 
(msl).  It has very good coverage of the Island of Maui, excluding Hana, and a clean microwave 
path to Palehua Ridge on Oahu.  Pohakea has the advantage of being nearly 20 miles from the 
summit of Haleakala.  However, the site is not terrain shielded.  Communications Associates 
found the site to be acceptable but far less desirable than the other sites considered, and it was 
therefore eliminated from detailed investigation because of the following negative 
characteristics: 
 
• Very difficult access 
• No electrical power within a reasonable distance from site 
• No broadcast coverage of the Kona coast 
• No microwave path to Ala Moana Hotel, Honolulu 
 
Saddle Area near Haleakala Summit.  The site is located on State-owned land near the summit of 
Haleakala (Figure II-1) at an elevation of approximately 9687 feet above msl.  Currently located 
in the Saddle Area are the KFVE Translator K26CX, State Telecom Building and Tower, KOGG 
Channel 15 antenna, and GTE Hawaiian Telephone Co.'s Telecom Facility.  HO lies to the 
northeast of the Saddle Area, and the FAA facility and the Maui County Telecom Facility are to 
the southwest.  The Saddle Area provides very good coverage of the Island of Maui, and a clean 
microwave path to Palehua Ridge on Oahu.  A paved road that extends from Haleakala Crater 
Road easily accesses the site.  However, the study conducted by Cavell, Mertz, and Davis (1998) 
showed that with current antenna technology, transmitters operating at the maximum permitted 
effective radiated powers from the site would not have the necessary distance from HO nor 
terrain shielding to reduce current RF interference to less than thousands of times the IAU 
recommended levels.  Therefore the Saddle Area was eliminated from further consideration as a 
viable alternative.  The following are some characteristics of the site: 
 
• Insufficient terrain shielding or distance between site and HO to reduce RFI below IAU limit 
• Excellent City Grade coverage of Maui 
• Clear microwave path to Oahu 
• Good coverage of Kona Coast 
• Adequate access and size 
 
Keonehunehune Site.  The site is located on Ulupalakua Ranch (Figure II-1), a privately owned 
property in the State Land Agriculture District.  It is approximately 8 miles from HO at an 
elevation of about 4,400 feet above msl.  It is close to the existing TelNet interisland and 
branching microwave site. The path from Keonehunehune to Mees is almost entirely shielded by 
the slope of Haleakala.  No special beam shaping of the transmitting antennas would be required 
since terrain shielding and path loss would reduce signal at the observatories to levels well below  
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the IAU recommended limits.  Favorable site characteristics include: 
 
• City Grade coverage to portions of Maui 
• Clear microwave path to Oahu and the Big Island 
• Good coverage of the Kona coast (including the summit of Mauna Loa)  
• Adequate access and size 
• Natural shielding from Haleakala Observatories 
 
Kalepeamoa Site.  The Kalepeamoa Site is located on State land, about one mile southwest of the 
current broadcast area.  The direct line-of-sight path from Kalepeamoa to the summit, about 700 
feet above, is blocked by a hill.  The site is acceptable from the standpoint of radio frequency 
interference if directional antenna patterns are used. 
 
The Kalepeamoa site has positive characteristics, including: 

 
• Identical broadcast coverage of Maui as from existing site 
• Natural shielding from the summit 
• Clear microwave paths to Oahu and the Big Island 
• Good coverage of the Kona coast 
• Good access and size 
 
2.3.1.3  Results of Initial Screening 
 
As stated previously, Pohakea 3700 was eliminated from further consideration due to its poor 
accessibility, distance to electrical power, and lack of microwave path to a principal Honolulu 
site.  The Saddle Area was also eliminated from further consideration due to inadequate terrain 
shielding and distance from HO needed reduce the RFI to levels below the IAU recommended 
limit.  Based on the initial modeling and preliminary screening, however, it was determined that 
both Kalepeamoa and Keonehunehune were viable sites from a technical standpoint and 
warranted further analysis.  Cavell, Mertz and Perryman, Inc. (1997) conducted additional 
analyses of coverage and service level for the two sites using more refined variables in the 
model.  Smith and Fisher (1997) also conducted computer studies to compare coverage.  Based 
upon results of their additional modeling, a comparative analysis of the two sites is presented 
below. 
 
2.3.2 Site Infrastructure Characteristics 
 
Whereas the Kalepeamoa site would need substantial development to accommodate the various 
broadcasters and their transmitting equipment, Keonehunehune offers a site that already has a 
majority of the infrastructure (electrical power, housing, transmitter tower) in place.  The 
transmitter towers at the Keonehunehune site are operated by Island Airwaves, and are on land 
owned by Ulupalakua Ranch.  Approximately three acres of the land has been developed for 
broadcasting use, with the potential for further development should the need arise.  Currently, in 
terms of equipment shelter/housing space, there is 1,600 square feet of climate-controlled 
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housing available.  Built by connecting modified shipping containers on concrete piers and 
secured by anchor points, the housing space can easily accommodate compartmentalized growth, 
in the event that more broadcasters decide to utilize the site.  The Keonehunehune site already 
has one 199-foot self-supporting tower erected, with the potential for adding at least two 
additional towers should demand call for the development.  Three-phase premium power has 
recently been introduced to the broadcast facility by MECO.  According to the developer of this 
site, this power supply is sufficient to handle all of the existing users from the summit of 
Haleakala, although some of the existing transformers would need to be upgraded should that 
occur.  There is currently an emergency backup power generator at the site that is 90kW prime 
power rated, and can support some growth to the site.  However, in the event that all of the 
broadcast facilities were to relocate to Keonehunehune, the backup generator would not 
sufficiently accommodate all of its users.  Access to the Keonehunehune site is by an 
unimproved dirt road that crosses part of Ulupalakua Ranch’s property.  A four-wheel drive 
vehicle is necessary to navigate the road.  During extremely wet weather, the road is not passable 
at various locations where water floods low-lying parts of the road. 
 
2.3.3 Coverage and Service Level 
 
2.3.3.1  Assumptions and Methodology 
 
Television and FM radio signals propagate in a general "line-of-sight" fashion.  Coverage is 
dependent upon the combination of effective radiated power (ERP) and height above average 
terrain (HAAT).  A broadcast station may increase its overall coverage area by increasing either 
ERP or HAAT (or both).  Accordingly, the FCC will restrict a station to a lower ERP as the 
antenna's HAAT is increased (above a certain threshold) in order to keep the overall theoretical 
coverage area approximately the same (ignoring any terrain obstructions).  For this analysis, the 
maximum ERP for each site was calculated in accordance with in 47 CFR. 73.614, a Federal 
Communications Commission (FCC) regulation.  Rounding of the power levels is in accordance 
with 47 CFR 73.615.  The calculated power level represents the maximum ERP for which a 
station may be authorized, and is dependent upon the determination of the proposed antenna's 
HAAT.  The HAAT at each site was determined following the FCC's requirements in 47 CFR 
73.684 (d) using a digitized 3-second database of terrain elevations. 
 
However, as a practical matter, using the highest elevation possible has the advantage of 
providing a better line-of-sight path to the desired reception areas when mountainous terrain is 
encountered, such as is the case in Hawaii.  Since Keonehunehune is at less than one-half the 
elevation above mean sea level (and HAAT) as Kalepeamoa, the maximum ERP for 
Keonehunehune will be higher in order to provide "equivalent" theoretical coverage.  Using the 
FCC requirements, the maximum permissible ERP for DTV transmissions is 57.5 kW at 
Kalepeamoa and 219 kW at Keonehunehune.  In the event that the broadcasters are relocated to 
Keonehunehune, their DTV ERP channel assignment would have to be increased to 1 megawatt 
(MW), to achieve a similar theoretical coverage area.  However, the current “cap” for maximum 
ERP is only 219 kW under the FCC rules for a “super-elevated” site, and therefore 
Keonehunehune (or any other site with a similar elevation and HAAT) cannot broadcast DTV at 
power levels sufficient to provide coverage equivalent to Kalepeamoa.  
 
An ideal directional antenna pattern was developed for each site in order to provide the 
maximum ERP over populated (land) areas, with reduced signal levels over vast areas of water 
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and towards the HO area.  Using the directional antenna pattern, a prediction of coverage was 
made to determine the resulting signal levels over areas of interest for each site. 
 
The Irregular Terrain Model (ITM) developed by the National Telecommunications and 
Information Administration (NTIA) was employed to predict coverage.  The ITM is based upon 
the Longley-Rice propagation model, which uses the methods described in the National Bureau 
of Standards Technical Note 101.  The model takes into account actual terrain (based on 
digitized 3 second terrain data) that is encountered within the coverage area and provides an 
easily interpreted map of predicted signal levels.  Terrain obstructions result in "shadowed" areas 
of diminished signal level and are readily apparent.  The program also provides detailed 
demographic (population) data for each contour level chosen. 
 
2.3.3.2  Results of the Modeling 
 
Figures II-2, and II-3, and II-4 depict the predicted coverage areas resulting from the possible use 
of Kalepeamoa, Keonehunehune, and the Saddle Area for the DTV transmitters, respectively, as 
determined by Cavell et al.   Table 2.2 presents a summary of coverage predicted by the model 
related to population served. 
 
These results show that Keonehunehune operating at its maximum permissible power of 219 kW 
will provide City Grade service to about 70 percent of the population that would receive City 
Grade service from Kalepeamoa; a significant difference in service level between the two sites.  
In other words, 30 percent or approximately 55,000 people that would receive a City Grade 
signal from Kalepeamoa would receive a diminished signal level if transmitted from the 
Keonehunehune site.  These households would require a more elaborate receiving antenna 
system for satisfactory reception and be subject to more noise and interference. 
 
Smith and Fisher’s study of Keonehunehune notes that terrain obstructions (i.e., shadowing) do 
increase somewhat more by relocation to the lower elevation of Keonehunehune, although the 
reduction in height at Keonehunehune does not significantly reduce the population served, albeit 
with a lower grade signal. 
 
Examination of Figures II-2 and II-3 discloses that some land areas do indeed experience terrain 
obstructions from Keonehunehune, whereas Kalepeamoa provides a more unobstructed path to a 
greater number of population centers.  For example, portions of Oahu and Molokai that are clear 
from Kalepeamoa are shadowed from Keonehunehune.  Further, while the southeastern portion 
of Molokai is shadowed by the western portion of Maui from Keonehunehune, Kalepeamoa 
provides an unobstructed path to most of the shadowed area.  Since the television signal is 
subject to loss when a line-of-sight path becomes blocked, the resulting decrease in population 
served by Keonehunehune is due to the increased amount of terrain obstructions encountered, 
even though more ERP would be permitted at that site. 
 
Although most programming is duplicated by the television signals of other stations on Oahu 
Hawaii and Kauai, the mountainous terrain on each island effectively blocks the local signals in 
some areas.  Some of these areas are better served by a repeater transmitter from another island, 
even at a considerable distance.  Haleakala transmitters serve areas on various islands in addition 
to Maui. 
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All TV and FM signals experience atmospheric variations (fading), which become more 
pronounced at greater distances.  Reception of a transmission from Keonehunehune would 
experience severe fading due to the diminished signal level at some areas as a result of terrain 
obstructions, reducing further the areas reliably served. 
 
2.3.3.3  Conclusion   
 
From a coverage comparison standpoint, Kalepeamoa clearly is predicted to provide higher 
signal levels to more populated areas.  The use of Keonehunehune would require viewers in 
“fringe” areas to implement more elaborate receiving antenna systems designed for such areas.  
Signals would be subject to more fading and would not serve other viewers at all that would 
otherwise receive usable service from Kalepeamoa. 
 
2.3.4 Power Flux Density 
 
2.3.4.1 Assumptions and Methodology 
 
A prediction of power flux density levels at the observatory was made for the proposed facilities 
at Kalepeamoa, the Saddle Area, and at Keonehunehune.  The predictions included KMAU, 
KGMV, KAII, KMEB, and KKUA, to show the predicted present and possible power flux 
density at the observatory, should transmitters in the general broadcasting area be relocated to a 
common site.  Possible future facilities were also included, consisting of a new digital television 
channel for each existing TV station and three new full-power FM radio stations.  However, 
transmitters outside the general broadcasting area will not be included. 
 
The FCC has ruled that each existing analog (NTSC) TV station be allocated an additional TV 
channel for the transmission of digital television (DTV) signals.  The DTV signals would be 
broadcast on a separate channel from the NTSC signals.  A transition period with both the NTSC 
and DTV facilities in simultaneous operation will permit the general public to replace existing 
NTSC TV sets now in use with new DTV sets.  At a point in the future, following the transition 
period of a number of years, the NTSC transmissions would cease.  (See FCC 97-115 and 97116, 
MM Docket 87-268, Advanced Television Systems and Their Impact upon the Existing 
Television Broadcast Service, released April 21, 1997). 
 
It was assumed that each broadcast station would operate with the maximum power that could be 
authorized by the FCC under current regulations.  That is, the maximum powers specified are 
those permitted for the channel and class of stations involved.  (Any FCC frequency allocation 
considerations that may require a power level lower than the maximum is not factored into the 
maximum power level stated herein in order to provide the "worst-case" highest power 
calculation for each station).  Circularly polarized signals would be used for FM and high-band 
VHF TV stations, where other facilities would be horizontally polarized only.  Channel 
assignments and power levels for future DTV stations are based on the FCC's DTV allotment 
table, released April 21, 1997.  The ERP for each station at Keonehunehune is higher than at 
Kalepeamoa due to the difference in HAAT. 
 
The future DTV stations would also require additional ERP at the lower HAAT.  The 
determination of the factor required to increase DTV ERP was assumed to be the same as that for 
NTSC UHF stations.  Although the DTV ERP will be significantly higher than the ERP of the 
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NTSC and FM channels, the resulting DTV associated power flux density incident at HO, will be 
less than 0.05 percent of the total power flux density from the NTSC TV and FM facilities under 
study.  This is due primarily to the fact that UHF signals are more susceptible to the effects of 
terrain shielding than are VHF and FM signals.  Therefore, should a larger factor be ultimately 
used, it is believed that the DTV station's power flux density will remain insignificant when 
compared to the NTSC TV and FM radio facilities. 
 
2.3.4.2 Analysis and Modeling Results 
 
The combination of three factors is expected to provide reduced power flux density levels at the 
observatory from each of the two sites under consideration: 
 

Distance:  An increase in distance from the transmitting antenna will reduce power flux 
density.  The relationship follows the inverse-square law.  For example, by doubling the 
distance the power flux density is reduced by one quarter. 

 
Obstruction Shielding: Given the general "line-of-sight" nature of propagation of TV and 
FM radio signals, any terrain obstruction encountered between the transmitting antenna 
and the observatory will reduce the power flux density level. 
 
Directional Antenna: By using an antenna specifically designed to focus the radiated 
energy towards the desired areas and minimize the energy towards undesired areas, the 
net power flux density will be reduced in sensitive locations. 

 
The Kalepeamoa site is located 1.94 km from the observatory at 250 degrees True North.  A 
terrain profile graph between Kalepeamoa and HO (Figure II-5) shows that the line-of-sight path 
to the observatory is obstructed by terrain.  Keonehunehune is located 12.74 km from the 
observatory at 240 degrees True.  The corresponding terrain profile graph, Figure II-6, shows 
that this site's line-of-sight path to the observatory is also obstructed by terrain.  The Saddle Area 
has little terrain shielding to obstruct the line-of-sight path, as shown in Figure II-7.  
 
Both Kalepeamoa and Keonehunehune provide the potential for reduced power flux density at 
the observatory through the benefit of increased distance and terrain shielding.  Due to 
diffraction effects when an obstruction is encountered, however, the signal is not eliminated 
completely.  The amount of signal loss due to terrain shielding is dependent upon the relative 
size and nature of the obstruction and the frequency of operation.  In addition, directional 
antennas can be used to provide maximum radiation over populated areas and minimal radiation 
towards undesired areas from either site.  The antenna's design would consider the location of 
HO and reduce emissions as much as practically possible in that direction. 
 
The results of predictive calculations performed by Cavell et. al. 1997 took into account distance, 
azimuth, vertical elevation angle to HO, free space loss, etc.  The calculations indicated that the 
total power flux density at HO attributable to the five broadcast facilities presently located in the 
General Broadcasting Area (Figure I-2) is currently well in excess of the International 
Astronomical Union recommendation for a maximum of 2 microwatts per square meter (2.00E-6 
W/m²).  The recent AFRL field measurements at HO (Table 2.1) indeed measured current power 
flux density from the general broadcasting area to be as much as 184,000 microwatts per square 
meter (1.70E-1 W/m²) in at least one location within HO, or more than 9,200,000% of the IAU 
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benchmark.  Of that amount, one station alone presently contributes 100,000 microwatts per 
square meter (1.00E-1 W/m²) to the power flux density at that location, or more than 5,000,000% 
of the IAU recommended maximum power flux density! 
 
Use of the proposed Kalepeamoa site, through the benefit of greater distance, terrain shielding, 
and the directional antenna, results in a much lower calculated power flux density.  The 
calculations predict that total power flux density level at the observatory (attributable to the five 
broadcast facilities) would be 0.174 microwatts per square meter (1.74E-7W/m²), or 8.7 percent 
of the IAU’s recommended maximum.  This figure includes the maximum operation of the five 
existing broadcast facilities that may be relocated, plus the future DTV facilities and three 
additional FM radio stations. 
 
Similarly, Keonehunehune would also provide a much lower calculated power flux density.  The 
calculations predict that without altering the antenna patterns for the five transmitters currently in 
the general broadcasting area, the total power flux density levels at the observatory (attributable 
to the five broadcast facilities) would be 0.00219 microwatts per square meter (2.19E-9 W/m²), 
or 0.11 percent of the IAU recommended limit, including all DTV and future FM facilities. 
 
For an easier comparison, power flux density calculations are converted to dBW (decibels with 
respect to 1 watt) per square meter.  The existing operations of the facilities were calculated (and 
validated by AFRL by field work) to provide a total power flux density of as much as -3.6 
dBW/m² at the observatory, which exceeds the -57 dBW/m² IAU recommended limit by 53.4 
dB.  The proposed Kalepeamoa location, with a total calculated power flux density of -67.6 
dBW/m², reduces the total calculated power flux density by 64.0 dB and meets the IAU 
recommended limit by 10.6 dB.  Alternate Keonehunehune has a total calculated power flux 
density of -86.6 dBW/m², which reduces the total calculated power flux density that would be 
received from Kalepeamoa by another 19 dB.  For comparison, a significant reduction in the 
order of 64 dB in power flux density could possibly be achieved through the use of Kalepeamoa, 
while the use of Keonehunehune would improve that figure by an additional 19 dB.  The Saddle 
Area typically would exceed the recommended limit by from about 31.1 to as much as 39.5 dB, 
depending on where the RF was measured within HO and which signal suppression design is 
employed for the antenna. 
 
The power flux density calculations indicate that Kalepeamoa or Keonehunehune as described 
would meet the IAU recommended limit by a wide margin, but the Saddle Area would not.  The 
factors that favor Kalepeamoa and Keonehunehune work against the Saddle Area, namely the 
short distance between the emitters and HO and the lack of terrain obstructions along the 
intervening path.  The only mitigation measures for the Saddle Area would include a reduction in 
transmitted power, an alternative that is not acceptable, given that a reduction in power would 
diminish coverage significantly. 
 
2.3.4.3  Conclusions 
 
Both proposed Kalepeamoa and Keonehunehune sites appear to meet the IAU criterion for 
maximum power flux density, while the Saddle Area does not.  Keonehunehune provides 
approximately 19 dB less power flux density than Kalepeamoa due to the greater distance and 
additional terrain shielding.  Some of the distance and shielding advantages of Keonehunehune, 
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however, are reduced due to the fact that higher ERP levels must be used at Keonehunehune (due 
to the lower elevation and corresponding HAAT). 
 
The calculation of obstruction loss due to terrain shielding can be determined only as an 
approximation.  Obstruction loss in dB attributable to physical obstructions in the line of sight 
path from each transmitting location to the observatory were estimated based on results from a 
propagation model (Radio Propagation Over Irregular Terrain) which considered the frequency 
of operation, the nature of the surrounding environment, transmit and receive elevations, and the 
specific elevations of the intervening terrain.  A loss of 0 dB was used for the present broadcast 
sites due to the close proximity and lack of obstructions. 
 
Some level of obstruction loss, however, is certain to occur.  In the Cavell et al. analysis, a 
separate determination was made of total power flux density at the observatory for Kalepeamoa 
and Keonehunehune assuming no terrain shielding exists.  This supplemental calculation showed 
that the resulting total power flux density was 229 percent and 8 percent of the IAU 
recommended limit for Kalepeamoa and Keonehunehune, respectively.  Inasmuch as 
Kalepeamoa would only slightly exceed (by 3.6 dB) the IAU recommended limit in the total 
absence of obstruction shielding, it is believed that any consideration of terrain shielding would 
show that Kalepeamoa would meet the IAU recommended power flux density. 
 
It should be noted that the obstruction loss is the most difficult element to predict for this study, 
and all the variables cannot be accounted for in any model or calculation.  The loss figures 
obtained should be considered to be approximate, and for best accuracy, test measurements could 
be made from the proposed transmitting locations to determine more accurately the specific 
losses involved on the frequencies of interest to aid in the antenna design. 
 
2.3.4.4  Other Factors  
 
The lower elevation and corresponding HAAT of Keonehunehune would require higher 
transmitted power levels than Kalepeamoa.  Approximately four times the ERP would be 
required at Keonehunehune than at Kalepeamoa for VHF transmissions; likewise about twenty 
times the ERP would be required at Keonehunehune for DTV transmissions.  A study by the 
developer of the Keonehunehune broadcast facility did demonstrate that these higher ERP 
requirements can be satisfied using the existing 199’ tower and a 15 kW transmitter to achieve 
the 1-megawatt ERP that would be required for replicating DTV coverage at Kalepeamoa.  The 
study also shows that such an arrangement will meet the standards for human exposure to radio 
frequency radiation at ground level.  However, the FCC limits the maximum transmitting power 
for DTV stations that may be authorized, based upon the antenna’s height above average terrain 
(HAAT) and the region of the U.S.  For the Keonehunehune site the FCC would not permit more 
than a maximum 219 kW ERP (assuming the transmitting antenna is at 170 feet above ground) at 
the site-a regulatory restriction that does not permit Keonehunehune to replicate the same quality 
coverage available to Kalepeamoa.  An exception to the FCC rules for power restriction provides 
for increased transmitted power up to 1-megawatt where “beam-tilt” is in excess of 1 degree.  
However, given that service to a wide area will be important, the use of beam-tilting to focus 
radiation below the horizon does not seem practical for the broadcasters who need to reach 
markets on the other islands. 
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Even if the FCC’s maximum ERP limitations were not a factor, relocation to Keonehunehune 
may have a greater adverse impact on the future DTV facilities than on the existing NTSC 
facilities.  Specifically, most of the DTV facilities would operate on UHF TV channels (i.e.: 
channel 14 or higher).  These higher frequencies are more severely affected by terrain 
obstructions than the existing stations on VHF channels (2 through 13), and would thus provide 
even poorer service to predicted marginal "Grade B" areas than if situated at Kalepeamoa. 
 
The contribution to power flux density at the observatory is lower for the proposed DTV stations 
than for the NTSC stations, even though the DTV power is higher.  This is primarily due to the 
greater effect that the terrain shielding has for the higher frequency UHF signals.  For example, a 
station located at Kalepeamoa would operate its NTSC facility on a VHF channel at 18.6Ê kW 
ERP.  Its companion DTV facility on a UHF channel would utilize 72.4 kW ERP, an increase in 
ERP of 5.9 dB.  The obstruction loss for the same path is predicted to be 12 dB and 35 dB, 
respectively, a difference of 23 dB.  (The change in obstruction loss is indicative of the more 
severe effect for UHF channels of the shadowing problem to populated areas).  Thus, even 
though higher powers are used for DTV, the DTV contribution to power flux density at the 
observatory should be much less than that of the NTSC stations.  In future years, once DTV 
stations are in operation and NTSC stations have ceased operation (the FCC's rule making states 
that the target date for existing NTSC stations to cease broadcasting is the year 2006), the total 
power flux density at the observatory may be further reduced.  This assumes that future new 
broadcasters at the site do not transmit at power levels equivalent to the phased out NTSC 
stations.  Summing the contributions from only the DTV and FM stations (ignoring the NTSC 
TV stations), the total amount of calculated power flux density at the observatory from 
Kalepeamoa becomes 0.0519 microwatts per square meter (5.19E-8ÊW/m²), which is 2.2 percent 
of the IAU recommended limit. 
 
In the FCC's DTV allocation plan, a DTV facility is expected to be located within 3.1 miles of 
the existing NTSC paired station's transmitter site (as it existed July 26, 1996).  Use of a site 
outside this radius would necessitate analyzing the potential for increased interference to other 
affected assignments and a corresponding power (and service) reduction to prevent any increase 
in interference.  Kalepeamoa is within the 3.1 mile radius, while Keonehunehune is well outside 
it and its use may thus be problematic in the implementation of DTV in Hawaii. 
 
The FCC's DTV proceeding ordered that changes to any existing NTSC TV station would be 
evaluated on its impact to DTV assignments.  Specifically, DTV assignments were made based 
on the NTSC facilities that were authorized as of July 26, 1996.  Any proposed changes in 
existing NTSC stations at this time would require analysis of the proposed change on the 
possibility of interference to the new DTV assignments.  In some cases, a reduction in power at a 
new site may be required to prevent interference.  This would be possible at either 
Keonehunehune or Kalepeamoa, but the proximity of the Kalepeamoa site to the current 
broadcast location reduces the potential for reduction of power due to impact of DTV. 
 
2.4 PREFERRED SITE 
 
The foregoing analyses indicate that with increased distance, terrain shielding, and a directional 
antenna, either Kalepeamoa or Keonehunehune could accommodate the five existing broadcast 
facilities (plus future DTV stations and additional FM radio stations) without exceeding the IAU 
recommended limit for power flux density at the observatory.  Kalepeamoa, however, would 
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provide significantly better City Grade DTV reception to the general population of the State than 
Keonehunehune due to its better line-of-sight to distant receiving locations and the limitations 
imposed by Keonehunehune's elevation and HAAT, which is less than half that of Kalepeamoa.  
From the standpoint of comparative coverage, Kalepeamoa is predicted to provide higher signal 
levels to more populated areas.  The use of the Keonehunehune site for DTV transmission at the 
maximum permitted ERP of 219 kW would require fringe viewers to implement more elaborate 
receiving antenna systems.  The signal would be subject to more fading at Keonehunehune, and 
some viewers would not be served at all that would otherwise receive usable service from 
Kalepeamoa.  Keonehunehune is also greater than 3.1 miles from the present broadcast NTSC 
transmitters, which would necessitate re-evaluation of DTV assignments due to possible 
interference issues.  For all these reasons, Kalepeamoa has been chosen as the preferred site for 
the coordinated broadcast facility. 
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CHAPTER THREE 
PROJECT DESCRIPTION AND ALTERNATIVES 

 
 
3.1  INTRODUCTION 
 
Relocation of the broadcasters to an alternative site is critical to the future of the Haleakala 
Observatories.  The University of Hawaii (UH), together with the Department of Land and 
Natural Resources (DLNR), has therefore initiated actions to facilitate the development of a 
coordinated broadcast facility to be built near the summit of Haleakala in the ahupua`a of 
Papaanui, District of Makawao, Island and County of Maui (Tax Map Key 2-2-07: portions 1 
and 5, Figure I-1).  These actions include: commissioning of the 1989 site selection study; 
preparing this Environmental Assessment; and being co-applicant with DLNR on a Conservation 
District Use Application (CDUA) for the selected site. 
 
Subsequent to the filing of the draft EA, after the 30-day public review period and incorporation 
of public comments into the document, the Final EA will be attached to a CDUA filed jointly by 
UH and DLNR.  Upon approval of the CDUA by the Board of Land and Natural Resources 
(BLNR), DLNR will lease the site to a private developer who will then sublease to various users 
and manage the facility.  The initial users are expected to be the current occupants of the general 
broadcasting area and miscellaneous government radio services.  Non-exclusive easements for 
access along the road and electrical power routes will also be required.  Permission for 
infrastructure improvements will be requested in the CDUA. 
 
Because there is not yet a detailed design for the proposed telecommunications facility, this 
assessment is based upon a conceptual plan.  It begins the process of establishing an envelope for 
the physical and technical design criteria (based upon environmental considerations) by using 
reasonable and informed representations of what such a facility might be like.  The bid 
specifications for the eventual leaseholder will incorporate these physical and technical design 
criteria and mitigating measures.  UH, as co-applicant on the CDUA, will retain the right to 
review and evaluate all proposals for the coordinated facility to insure that they do not interfere 
with the operations at HO.  In addition, UH will have joint responsibility with DLNR for 
ensuring compliance with CDUA conditions. 
 
The action that "triggers" Chapter 343 HRS and the EIS Rules (Section 11-200-5) is UH's 
proposal to be co-applicant with DLNR on a CDUA to relocate the broadcasters to a coordinated 
broadcast facility on State land within the State Conservation District.  As agreed to by DLNR, 
UH is the proposing agency and is preparing the EA because of its long effort to identify a 
solution to the radio frequency interference from the transmitters in and around HO facilities, 
and because of its special expertise and access to information that is important in the 
development of a facility that will alleviate the problem.  The private developer and/or its tenants 
will be responsible for obtaining the appropriate County and State building and operating 
permits, FCC licenses and approvals and federal environmental compliance documents. 
 
3.2 PROJECT OVERVIEW 
 
The proposed broadcast facility will be constructed on State land near Kalepeamoa Pu`u (20° 42' 
16" N, 156° 16' 35" W).  It will be located at an elevation of about 9,250 feet on the southwest 
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rift of Haleakala, approximately one mile from Haleakala Observatories (HO) and the general 
broadcasting area at the summit (Figure I-2). 
 
The project area is undeveloped and generally unused except for occasional recreation purposes 
such as hiking.  Although the project area encompasses approximately 5 acres, in order to allow 
for siting flexibility, the antenna facilities will cover less than one acre.  A portion of the area 
immediately surrounding the antenna facilities will be used for a service road and equipment lay-
down; the remainder will be left open as a buffer zone. 
 
Access to the facility from the Haleakala summit is via an unimproved road, Skyline Drive, 
which runs from the "Saddle Area" and continues down the crest of the southwest rift to Polipoli 
Park.  At the summit, a locked gate restricts access to only those who hold DLNR right-of-entry 
permits.  At the present time, it is not anticipated that the road will be improved. 
 
Electricity and telephone service will be extended to the site.  A diesel-powered generator, 
capable of delivering up to 500 kW continuously for as long as four days, will be located on the 
site to provide emergency power.  An appropriately sized above-ground diesel fuel storage tank 
will also be required.  Non-potable water will be provided via roof catchment facilities; 
maintenance personnel will carry bottled potable water in.  A septic tank with leach well will be 
used for sewage disposal. 
 
A representational physical design concept for the facility is presented in Figure III-1.  The 
facility will have up to four antenna towers, each no higher than 199 feet.  The 
equipment/transmitter area can either be developed as a modular complex using prefabricated 
equipment shelters or as a single building with individual rooms.  Figure III-1 displays the latter 
concept.  Because of the high altitude, air conditioning will not be required at the facility.  Other 
rooms or structures will include: a power distribution room; a standby diesel generator/store 
room; and a small toilet/washroom facility for use of all of the tenants.   
 
The broadcast facility will be operated by remote control from Honolulu.  Each user, however, 
will probably visit their equipment two to four times a month for routine maintenance (some 
required by FCC regulations) and/or emergencies.  These visits could occur at any time of day or 
night.  Some users may choose to consolidate this maintenance by joining together to retain a 
local individual or firm to service several stations.  From time to time the diesel fuel tank will 
have to be filled or topped off. This can be accomplished by various means, i.e., fuel truck, 
helicopter or in drums if necessary. 
 
3.3  CONCEPTUAL PLAN 
 
3.3.1 Technical Management 
 
Two alternative technical management concepts are presented for information purposes.  It is 
anticipated that any environmental effects would be similar for each concept. 
 
3.3.1.1 Management Alternative One 
 
This concept is based upon a “condominium” configuration.  Broadcasters either lease or buy an 
equipment shelter or room for their transmitter and other equipment.  They also lease tower 





 III-4

space for their own antennas.  Certain infrastructure and services, common to all broadcasters,  
are shared.  Although this approach could result in serious cross-interference between 
broadcasters' signals, state-of-the-art design and appropriate technical management can mitigate 
this potential problem. 
 
3.3.1.2 Management Alternative Two  
 
This concept is based on the idea that several users will share each TV and FM antenna.  
Transmitter signals will go to a combining network, which then routes the signals to the antenna.  
A properly designed combining network and antennas serves to "isolate" all the various 
transmitter signals and minimize interference between one transmitter and the others. 
 
3.3.2 Design Criteria 
 
The following criteria were developed from requirements identified in the reports by 
Communications Associates, Inc., concerns and suggestions obtained from written and verbal 
discussions with local broadcasters, and recommendations of the Haleakala Scientific Site 
Development Committee which was formed in 1987 to address the problems being created by 
the RF interference. 
 
• The flux density, as measured anywhere within HO, shall not exceed the recommended 

International Astronomical Union (IAU) limit of 2 x 10-6 W/m².  (Because this is the 
cumulative total of all radio frequency energy incident on the observatories from all sources, 
the design must limit the flux density of each of the emitters to approximately 1/10 of the 
IAU limit based on the cumulative flux density of all currently proposed and future 
transmitters, including the new DTV transmitters). 

 
• The height of the antenna towers shall be as low as possible consistent with acceptable 

performance in order to: (1) maximize diffraction loss to (HO); (2) minimize visual impact; 
and (3) to obviate the necessity of beacon lights on the antenna towers. 

 
• No structure (other than antenna towers) shall exceed 17 feet (1 1/2 stories) in height unless 

required by technical considerations.  The buildings shall be painted to blend in to the 
surrounding terrain. 

 
• Each user shall have a private and secure area for its equipment. 
 
• Provision shall be made for users who wish to share certain equipment such as microwave 

antennas. 
 
• The facility must be designed to insure that antennas can be added or changed with minimum 

impact on the users. 
• A unified design shall be considered in which several TV and FM antennas are shared among 

the appropriate users. 
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• The developer shall consider a design that will allow other users to be added within the initial 
site perimeter. 

 
• A backup generator and fuel storage tank must be provided, and sized such that it will 

accommodate the needs of the entire facility. 
 
• A common toilet/washroom and a storage room shall be included in the design. 
 
• The facility must be able to accommodate a design strategy, which is mutually acceptable to 

all of the participants.  
 
3.3.3 Physical Plan 
 
3.3.3.1 Overview 
 
As shown in Figure III-1, a fully-built broadcast facility will have up to four antenna towers, and 
either individual equipment shelters for each broadcaster or a single building with a separate 
room for each user as shown in the conceptual diagram.  There will also be transmission line 
supports, power distribution, standby generator and above ground fuel storage tank, transformer 
pad and a small toilet facility.  Non-potable water at the site will be obtained from a water 
catchment system with storage tank;  sewage will be disposed of by means of a septic system 
with leach well.  A grubbed area adjacent to the proposed development will serve as an 
equipment lay-down, assembly and parking area.  A 25-foot-wide load bearing corridor will 
surround the buildings and towers. 
 
3.3.3.2 Antenna Towers 
 
A configuration of four antenna towers has been chosen for the conceptual coordinated broadcast 
facility to ensure that the proposed facility will be capable of accommodating all current and 
future broadcasters that may be permitted to transmit from the summit.  The project’s intent is to 
provide a suitable location for the consolidation of all radio, television, and communications 
transmitters located within the Haleakala summit area.  Presently, the number of Maui TV 
frequencies, either applied for or “in use”, totals 80, of which 63 are multiple applicants and 7 
are presently in use.  Even with appropriate combining networks for antenna sharing, as many as 
four antenna towers may be necessary to accommodate future individual transmitters 
broadcasting over a wide spectrum of RF bandwidth. 
 
The four free-standing antenna towers (no guy-wires) will be spaced and oriented so that there 
will be minimum interaction and pattern distortion between antennas.  One such arrangement is 
shown in Figure III-1.  The towers will not exceed a height of 199 feet.  Each of the towers will 
be constructed with a concrete foundation to ensure stability during high wind conditions.  
Figures III-2 (a) and (b) illustrate representative antenna tower systems for TV and 
communications broadcast respectively.  Appropriate devices and reflecting cable may be added 
to discourage birds from flying into the facility and injuring themselves. 
 
FCC regulations require that the antenna towers be either fenced or equipped with anti-climb 
devices to prevent unauthorized personnel from injuring themselves and/or vandalizing the 
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equipment.  Because there is concern that the endangered Hawaiian dark-rumped petrel will fly 
into a tall fence or other barrier, design of appropriate barriers will be coordinated with the 
USFWS.  Intruder detection devices could be included in the design.  One possible solution to 
protecting the facility is to build a stone wall around the facility with gates on either end and/or 
installing fencing only around the towers. 
 
3.3.3.3 Antennas 
 
Most television antennas are ordered "off the shelf" and their actual radiation patterns are never 
measured.  The great majority of these, including the existing ones on Haleakala, have either 
omni-directional patterns or very gentle nulls.  When the antenna pattern is important, as in the 
case here, it is imperative that this pattern be verified by some credible method prior to 
installation at the site. 
 
At a minimum, the antennas placed on the towers must meet the following criteria: 
 
• Provide as good or better coverage than currently exists for the island of Maui, the windward 

coast of Oahu, and the Kona coast of the Big Island. 
 
• Ensure that all antennas are designed to minimize the amount of radio frequency energy is 

directed toward the observatories so that the requirement of keeping cumulative flux 
densities at HO below the IAU limit of 2 x 10-6 w/m² can be met. 

 
• Ensure that RF radiation will not interfere with operations at the FAA Low Site. 
 
• Ensure that RF energy directed at nearby terrain rises does not exceed the FCC standard for 

human exposure 
 
3.3.3.4 Equipment Buildings 
 
There are several alternatives for equipment buildings.   Figure III-1 shows a one-story building 
with small individual rooms, about 300 square feet, for each broadcaster.  Other users, such as 
cellular providers, can be accommodated as well.  The building will be constructed on a concrete 
pad.  It could be a metal "butler building" type structure or it could be constructed of wood or 
some other material suitable for a high altitude, high wind environment.  Alternatively, 
pre-built modular equipment shelters could be used.  The modular units would each rest on 
preformed concrete footings. 
 
The structure(s) will not have windows, therefore, no light will emanate from the facility during 
night operations.  External lights will not be required, as sensor lights on the access doors will 
provide any light needed.  The building(s) will be painted in tones matching the local cinder 
environment. 
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3.4  ACCESS AND INFRASTRUCTURE 
 
3.4.1 Access 
 
3.4.1.1 Site Access 
 
Vehicular travel to the project area will be via a 4,800-foot section of unimproved jeep road, 
Skyline Drive, that runs from Haleakala Observatories down the crest of the southwest rift of 
Haleakala and continuing to Polipoli Park.  Access to this road from the summit area is 
controlled by means of a locked gate belonging to DLNR Land Division.  The locked gate will 
be retained.  At the present time, it is not anticipated that the road will be improved.  Minor 
stabilization work on the steeper sections may be necessary during the construction period to 
insure the safety of workers and to protect the road from erosion and other environmental 
damage. 
 
3.4.1.2  Service Roads 
 
In the conceptual physical design, access to the site from Skyline Drive will be via a compacted 
gravel driveway.  A 25-foot-wide crushed lava load-bearing service road will surround the 
perimeter of the broadcast facility.  This will allow equipment to be brought close to the facility 
in order to perform various construction and maintenance functions. 
 
3.4.1.3  Electrical Power 
 
It is assumed that the TV and radio broadcasters in the current general broadcasting area would 
relocate to the coordinated broadcast site at Kalepeamoa first, and that communications 
transmitters would eventually join them.  Since communications transmitters generally are low 
power, cumulatively they would only require a fraction of the total electrical power needed for 
the proposed coordinated broadcast facility.  Therefore only television and radio broadcasters 
have been included in the summary of estimated power needs for the coordinated broadcast 
facility, which is presented in Table 3.1. 
 
As shown in the summary, four future FM stations have been added to the known TV and FM 
broadcasters for a base load of 349 kW.  This base load incorporated a multiplier to obtain peak 
power requirements.  The multiplier takes into account antenna gain, line loss, or other power 
adjustments, i.e., it assumes that each user will choose (or be permitted by the FCC) the same 
transmitter power as previously (although height reduction may require power compensation).  
In addition to broadcast power, each user will need approximately 3 kW additional energy for 
terminal equipment lighting, ventilation, and such.  Added to the 55 kW for transmission, the 
best conceptual estimate for most current TV broadcasters is that they will require about 58 kW 
of electric power for their operations.  For the FM transmitters a safe estimate is 2 kW for every 
1 kW of transmitter (not transmitted, or effective radiated) power.  A similar estimate of 58 kW 
(analog, digital, and operations) for current “Saddle Area” resident KOGG was added to the 120 
kW additional load for the other four future DTV broadcasters, to yield about 178 kW.  The total 
estimated future load then is about 527 kW for TV and FM broadcasting. 
 
The power requirements will be unknown for some time.  For example, it is unknown how many 
other DTV transmitters will be permitted by the FCC on Maui, in addition to the five expected. 
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The 3-phase primary electric power will be obtained from Maui Electric Company (MECO).  
Two possible utility corridor designs that would bring power to the site have been evaluated for 
their environmental impact on the surrounding area: a corridor of underground power lines, and a 
combination of both overhead and underground power lines. Each potential corridor design has 
been assessed and is described below.  However, in addressing the environmental concerns 
regarding each utility corridor design, it was determined that Utility Corridor 1 presents the least 
potential for adverse impact to the endangered Hawaiian dark-rumped petrel, ‘Ua’u.  
Consultation with the USFWS, National Park Service, and others indicate that overhead power 
lines present a threat to flying petrels, because of the difficult-to-see wires.  Utility Corridor 1 
utilizes a completely buried power line that will neither impact the ‘Ua’u habitat, nor present an 
adverse visual impact in the area.  Although buried power lines for Utility Corridor 1 are 
estimated by MECO to cost as much as 69% more than overhead line, Utility Corridor 1 is still 
the preferred alternative for protection of the ‘Ua’u habitat (U.S. Fish and Wildlife Service, 
appendix F).  However, for the sake of providing a thorough assessment, a description of Utility 
Corridor 2 is also provided.  It combines underground and above ground corridors. 
 
Utility Corridor 1: Underground.  This corridor design covers the stretch of land that runs from 
the existing saddle facilities to the transformer pad located on the proposed broadcast facility 
site.  A 3-phase underground transmission line, consisting of two PVC conduits and a spare 
conduit, as required by MECO, would be installed within a dug trench approximately 5,200 feet 
long, as shown on Figure III-3.  This design would require trenching from the saddle area to the 
proposed broadcast facility.  However since it will run along the existing road, it will not cause a 
significant impact to the soil or visual appearance of the land.  This utility corridor design would 
less likely impact the surrounding environment than Utility Corridor 2, and therefore this utility 
corridor design is preferable. 
 
Utility Corridor 2: Overhead and Underground.  As shown on Figure III-4, the pole line would 
start at the existing power line in the Saddle Area and move along the western edge of the 
improved road to the proposed project site, which is about 5,200 feet long.  Based on 300-foot 
spans, the line would require about 19 poles and 17 anchors and guy wires.  Construction of an 
overhead power line would take about 4 weeks, and would require excavation of postholes at 
each 300 foot interval along the corridor, installation of a 35-to 40-foot dark brown, wooden pole 
to a depth of 5 feet in each hole, placement of insulators and aluminum conductors on each pole, 
and installation of the overhead line.  Since this alignment follows the road it should eliminate 
the need for additional service roads.  For the portions of the corridor that will be placed 
underground, conduits would be laid in a trench, which would be constructed within the corridor 
shown on Figure III-4.  Where underground and overhead lines coincide, a 45-foot pole would 
be erected near the terminus of the overhead line.  A pulley would be attached to this pole to pull 
the cable from the pole to the underground conduit.  Figure III-4 shows possible overhead and 
underground segments of a power line constructed in Utility Corridor 2.  For example, about 
2,600 feet of the power line would run overhead along the western edge of the existing road.  
This line would require about 10 poles and 10 anchors.  The underground section of the line, 
about 2,600 feet, would follow the existing road from the terminus of the overhead section to the 
transformer pad on the broadcast facility site. 
 
An on-site generator and fuel storage tank is required to ensure sustained operation in 
emergencies, such as wind and ice storms that result in failure of power from the MECO grid.  
Tenants of the facility would share a single on-site generator and fuel tank.  The generator must 
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be capable of delivering up to 500 kW continuously for as long as four days.  An above-ground 
diesel fuel storage tank of sufficient capacity to allow the generator to run for this length of time 
will also be required.  Figure III-1 shows the location of the generator and fuel tank within the 
conceptual site plan. 
 
3.4.1.4  Communications 
 
About 50 lines for voice and data communications will be required.  Telephone service to the site 
can be accomplished either by cable strung on the MECO pole line or via fiber optic cable.  As 
shown on Figure III-5, the proposed GTE Hawaiian Telephone Company (GTE HTCO) fiber 
optic line runs right by the site.  The site developer and/or tenants should contact GTE HTCO to 
see if this line could service the new facility. 
 
3.4.1.5  Water and Sewage Disposal 
 
Low-flush toilets and water-saving fixtures on the commodes will be specified, therefore, less 
than 100 gallons per day of water will be required for the facility.  This will be used primarily for 
flushing and hand washing.  A water catchment system will be incorporated in the facility design 
to supply water for non-potable uses.  Bottled water will be used for drinking.  A septic system 
leading to a leach well will be used to dispose of the small amount (less than 100 gpd) of sewage 
generated at the facility.  The 8-foot-wide by 10-foot-deep leach well will be lined and have 
crushed rock at the bottom. 
 
3.4.1.6  Additional Services 
 
Solid waste generated at the site will be kept in covered refuse containers and carried out by 
facility workers.  The facility will have an appropriate number of fire extinguishers and a fire 
escape plan.  Either facility management or tenants (or both) will be responsible for fire 
protection at the site.  The facility managers will provide security, and safety measures will be in 
accordance with FCC and OSHA regulations. 
 
3.5  CONSTRUCTION 
 
3.5.1  Construction Facilities 
 
As shown in conceptual design Figure III-1, approximately 0.75-acres adjacent to the 
development site will be used as a materials lay-down and assembly area.  In addition, a 
temporary construction field office will be erected on site for use by supervisors during 
construction.  The trailer will be removed when construction is complete.  It is expected that all 
heavy equipment will remain on site during the construction period. 
 
3.5.2  Construction Activities 
 
Construction of the coordinated broadcast facility and associated infrastructure is scheduled to 
begin after all permits have been obtained.  There will be four primary construction phases with 
the facility becoming operational within one year.  A description of the construction activities 
that will take place in each phase follows: 
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3.5.2.1 Phase I:  Site Preparation 
 
During site preparation the broadcast facility site will be graded, filled and leveled to an area 
suitable for construction and/or placement of the equipment buildings and antenna towers.  
Excavation will be required for the structural foundations, utility trenches, wastewater disposal 
system, and concrete pads may be required for the fuel storage tank, the MECO transformer pad, 
and possibly for the water catchment system.  In areas where lava rock must be excavated, some 
ripping by heavy equipment such as large bulldozers or use of pneumatic equipment (hoe ram) 
may be required.  Drainage improvements will be incorporated into the design of paved surfaces. 
 
Equipment used during this phase will include: bulldozers, backhoes, graders, rollers, pavers, 
water trucks, loaders, and dump trucks.  For the concrete and reinforcing steel portion of the site 
preparation (i.e., construction of the drainage channels and preparation for power and 
communications) a portable generator, hoisting equipment, air compressors, welding machines, 
forklifts, concrete vibrators, concrete trucks, and flatbed trucks will be required.  It is assumed 
that the work force will be local hires. 
 
3.5.2.2 Phase II:  Building and Antenna Tower Construction/Installation 
 
Foundations for both the antenna towers and the equipment building will be cast-in-place 
concrete spread footings with a concrete floor slab.  Less concrete will be required for a modular 
building.  The National Park Service will be contacted if it is necessary to transport through 
Haleakala National Park. 
 
The prefabricated roof and wall panels of the one-story, pre-engineered, equipment building will 
be assembled on site, or one-story modular equipment shelters will be constructed off site and 
assembled in a very short time on site.  The antenna towers will be shipped in pieces and 
transported to the project area on flatbed trucks.  Assembly and installation of the towers will be 
completed on site. 
 
Mixers, pumpers, trenchers and small compactors will be present on-site during foundation 
construction.  Flatbed tractor-trailers (to deliver equipment and building materials), tire-mounted 
cranes and an assortment of medium and lightweight trucks will be used to erect the antenna 
towers and to lift modular units. 
 
Both skilled and unskilled construction workers will be required to erect the buildings and 
antenna towers.  Primary trades will include structural steel and reinforced structural concrete, 
followed by finishing trades, and mechanical and electrical trades.  Although most of the labor is 
expected to be hired from Maui, it is possible that the structural steel framing and/or modular 
structural work may be done by Oahu and West Coast contractors who have experience working 
in Hawaii. 
 
Most of the technical personnel who will assemble and test the antennas and other broadcast 
equipment, primarily electrical and mechanical technicians, will be hired locally.  Qualified 
individuals from any location, however, may apply. 
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3.5.2.3 Phase III:  Utilities 
 
Installation of the 3-phase underground line would involve laying insulated conductors in two 4-
inch-diameter PVC conduits in a trench.  MECO requires one spare conduit in underground 
cable runs.  If other alternatives, such as tapping into the GTE HTCO, are not feasible, a 
communications conduit would also be added in the trench for telephone and data 
communication lines.  Trenches would be excavated along the proposed alignment and 
handholes and PVC conduits would be installed.  To the greatest extent possible, the alignment 
would follow existing road easements.  After MECO approves this installation, locally obtained 
fill or other material would be placed around the conduits and the areas around handholes. In 
order to provide sufficient insulation and insure minimal temperature variation, the conduits 
would be buried a minimum of 24 inches below grade.  The width of the trench would be 24 
inches.  Two-foot by four-foot handholes, spaced approximately 300 feet apart, would be 
provided along the alignment for ease of pulling the cables.  Wherever possible, the excavated 
material would be used to backfill the trench; excess material would be hauled to an approved 
site for re-use in the summit area, such as in Haleakala National Park. 
 
Trenching for underground installation may require the use of trenchers, backhoes, graders, 
compactors, water trucks, loaders, and dump trucks.  If concrete is used in the installation a 
portable generator, air compressors, concrete vibrators, and concrete transit mixers would also be 
required.  It is assumed that the work force would be made up primarily of heavy equipment 
operators and laborers from Maui. 
 
MECO will pull, own and maintain the cable for the underground system.  Ducts, concrete 
handholes and other underground facilities will be installed by the developer and maintained by 
MECO. 
 
3.5.3 Construction Costs 
 
Construction costs for the complete broadcast facility and associated infrastructure are estimated 
to be greater than $2.4 million, depending on the type of antenna tower selected. 
 
3.6  OPERATIONS 
 
Relocation of the broadcast facilities to Kalepeamoa should decrease radio frequency (RF) 
energy at the observatories to an acceptable level.  Much of the RF energy at HO will be 
attenuated by natural terrain shielding and free-space loss due to distance from Kalepeamoa.  In 
addition, Communications Associates Inc. suggested that the appropriate antenna patterns be 
employed to shape the broadcast signals.  They evaluated two manufacturer’s designs for panel 
antennae in 1990.  At that time, they concluded that either of the two off-the-shelf designs would 
provide the necessary beam shaping to minimize RFI at HO while maximizing full power to 
serve the intended markets. 
 
Microwave links are maintained between the studio and the transmitter.  Links currently 
established between Oahu and the general broadcast area will also work at the new location with 
slight realignment. 
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The broadcast facility will be operated by remote control, therefore, no full-time employees will 
work at the site.  Each user, however, will probably visit their equipment two to four times a 
month for routine (some required by FCC regulations) and/or emergency maintenance.  These 
visits could occur at any time of day or night.  Some users may choose to consolidate this 
maintenance by joining together to retain a local individual or firm to service several stations. 
 
It is estimated that about 5 to 10 vehicle trips per week will be necessary to maintain the facility, 
unless there is an emergency.  Service trucks will occasionally deliver supplies and equipment to 
the site. 
 
The broadcast facility will be maintained and operated by a site manager/developer.  Revenues to 
the state and the county from lease rents, property taxes, etc. have not been estimated as yet. 
 
Although security is an important consideration in remote operations, most broadcasters believe 
that constant manned surveillance is not necessary.  They generally agree that passive anti-climb 
and security devices and periodic monitoring should be adequate to protect both the public and 
the facility. 
 
3.7  PROJECT ALTERNATIVES 
 
3.7.1 No Project Alternative 
 
This alternative retains the broadcast facilities in their present locations.  However, it does not 
reduce the demand for Haleakala summit locations for telecommunications facilities.  As the 
number of antennas and power is increased, site characteristics at Haleakala Observatories would 
be degraded to the point where conditions at the "Haleakala High Altitude Observatory Site", 
would no longer be suitable for scientific research purposes, as established by Executive Order 
1987.  The State could lose a premier site for ground-based astronomy. 
 
Retaining the broadcasters at their present location could also seriously compromise the national 
security missions of the Department of Defense (DoD) if MSSC was progressively less able to 
conduct its space surveillance activities.  Over time, this would reduce MSSC's usefulness to 
both the scientific community and the DoD, and could lead the Air Force to severely curtail or 
cease activities at the site.  Although the MSSC facilities could be transferred to UH if the Air 
Force were to abandon them, they are unsuited for the kinds of scientific research that is being 
funded currently.  In addition, the RFI problem would seriously curtail any research that UH 
could envision as replacement activities.  Consequently, it is likely that they would fall into 
disuse.  
 
The No Project Alternative would not ensure that the summit area would be restored to an 
undeveloped, pristine state.  Because it can be expected that there will be a demand for additional 
broadcasting antennas as the population of Maui grows and there will be no alternative site for 
their location, antenna towers would continue to proliferate as more and more companies decide 
to locate on Haleakala. 
 
This alternative does not provide any of the benefits afforded by the proposed project.  In 
addition, it would likely result in the eventual diminution of the scientific and national defense 
programs conducted at HO.  Use of an important and valuable scientific and economic resource 
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for the United States, County of Maui and the State of Hawaii will be seriously impaired or lost 
completely.  For these reasons it is not considered further. 
 
3.7.2  Alternative Actions 
 
There are no alternative actions that will achieve the project's goal of reducing RFI so that it no 
longer interferes with HO operations.  Complete removal of the antennae from Haleakala is 
unacceptable to both the broadcasters and their audiences.  Leaving the broadcasters where they 
are is also unacceptable because the close proximity of the transmitters to the eighteen-acre HO 
site would render “notching” the signals from the present broadcast facilities impractical.  In 
order to reduce interference throughout HO to acceptable levels, the broadcasters adjacent to HO 
would be required to blank signals for approximately 500 of azimuth to the southwest of their 
present location.  This could seriously impact TV and radio coverage for large sections of 
upcountry Maui and the heavily populated Kihei-Wailea areas.  If the interfering transmitters 
were not relocated to Kalepeamoa, the operators of the existing scientific facilities would 
continue to attempt to shield their detectors from the interference.  The cost of accomplishing 
this is on the order of a few million dollars, and the shielding is only partially effective.  As the 
scientific instrumentation becomes more sensitive and the broadcasters use more power to 
broadcast DTV, the only technically feasible way to reduce the interference to an acceptable 
level is to relocate the broadcasters. 
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CHAPTER FOUR 
THE AFFECTED ENVIRONMENT 

 
 
This chapter presents an overview of existing environmental conditions in the vicinity of the 
proposed coordinated broadcast facility site, to provide the environmental context for the impact 
assessment presented in Chapter 5.  Additional detail needed to understand specific potential 
impacts is also provided in this chapter. 
 
4.1  THE REGION 
 
Maui County is made up of four major islands: Maui, Lanai, Molokai, and Kaho’olawe.  It has a 
combined area of 1,160 square miles (Figure IV-1) and a 1994 resident population of 
approximately 113,000 people (DBEDT, 1996).  The island of Maui (Figure IV-2), second in 
land area only to Hawai’i (about 729 square miles), is formed by two dome-shaped volcanic 
masses adjoined by a low sandy isthmus.  The western volcanic peak is known as the West Maui 
Mountains, while its larger counterpart towards the east is named Haleakala.  Haleakala’s 
summit rises more than 10,000 feet ASL, containing an erosional depression commonly known 
as Haleakala Crater. 
 
A large percentage of the island’s population resides in Kahului and Wailuku, located on the 
northwestern end of the isthmus.  These two areas also support an international airport and 
seaport, and are the primary regions of commerce and government.  In recent decades, 
agriculture (predominantly sugar and pineapple production) has contributed to the bulk of the 
island’s economy.  However, this economic sector seems to be in decline, with the emergence of 
the tourist industry and other new growth sectors, such as scientific research, diversified 
agriculture, and retail activities. 
 
4.2  LOCATION AND LAND-USE 
 
4.2.1 Location 
 
The project site is located near the summit of Haleakala, along one of three distinct rift zones that 
radiate from the summit.  This fracture lineation is commonly known as the Southwest rift zone 
and is easily identified from the numerous cinder cones and pit craters that punctuate its length.  
The project area, situated within Tax Map Key 2-2-07, is about a mile from Haleakala 
Observatories (HO) and the general broadcasting area (Figure I-3).  Global Positioning Satellite 
(GPS) coordinates for the site at Kalepeamoa are 20° 42’ 16” N, 156° 16’ 35” E.  
 
4.2.2 Land-Use 
 
The areas surrounding the proposed site lie upon State of Hawaii land within the Forest Reserve 
and the ahupua’a of Papaanui.  The ahupua’a has been considered government land since the 
Mahele and no land grants have been recorded for the area.  In addition, the site is part of the 
Resource subzone of the State Conservation District (Figure IV-3).  Currently undeveloped and 
generally unused except for occasional recreation activities, the site will be leased by the State of 
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Hawaii, through the DLNR, to a private developer.  That developer will then sublease to various 
users, as well as manage the facility. 
 
Utility Corridor 1 and Utility Corridor 2 (Figures III-3 and III-4) are located on State land within 
the Forest Reserve.  About 50 percent of each corridor falls in the Limited sub-zone and 50 
percent in the Resource subzone of the State Conservation District.  Transmission facilities for 
public utilities are identified uses in both sub-zones.  A request for the corridor that is selected 
will be incorporated into the CDUA for the broadcast facility. 
 
At present, there exists several federal, state, and private land users who maintain facilities near 
the proposed site.  These present land users include: the UH IfA Haleakala Observatories (HO), 
various federal government agencies (FAA, DOE, etc.), broadcast and communication facilities, 
and Haleakala National Park (Figure I-3).  Four state forest reserves that function as watersheds, 
biological preserves and recreational areas encompass or abut these current land users (UH IfA, 
1994).   The following sub-sections give brief descriptions of each affected land-user and their 
main objectives and focus. 
 
4.2.2.1  Haleakala High Altitude Observatory 
 
The 18±1-acre Haleakala High Altitude Observatory Site is located about 0.5 miles southwest of 
the Red Hill Overlook (Figure I-2).  The land is located within the Forest Reserve and the 
General subzone of the State Conservation District (Figure IV-3), having been conveyed to UH 
in 1961 by Governor's Executive Order (EO) 1987.  The conditions attached to the EO require 
that the land be used for High Altitude Observatory purposes only, otherwise that the land will 
revert back to the State.  Various facilities have been constructed since 1961 to support 
astronomical and atmospheric research and space surveillance.  These facilities are mainly 
utilized and maintained by the University of Hawaii and the United States Air Force. 
 
The major UH facilities at HO are the C. E. Kenneth Mees (Mees) Solar Observatory and the 
Lunar and Satellite Ranging (LURE) Observatory (Figure I-4).  The scientific programs at Mees 
emphasize studies of the solar corona and chromosphere.  LURE, which is operated by UH IfA 
under contract to the NASA Goddard Space Flight Center, supports the NASA Space Geodesy 
and Altimetry Projects, and provides NASA with highly accurate measurements of the distance 
between LURE and satellites in orbit about the earth.  Other facilities within HO include a 
Cosmic Ray Neutron Monitor Station operated in association with the University of Chicago 
Enrico Fermi Institute.  The Haleakala Cosmic Ray Neutron Monitor is the only such station in 
the world.  An atmospheric survey and seeing characterization program, conducted by UH IfA in 
association with the U.S. Air Force Research Laboratory, is also actively in progress at the 
present time.  UH IfA has a support staff which serves LURE Observatory, Mees Observatory 
and the Atmospheric Survey Contract on Haleakala.  Services include administration, personnel 
and purchasing support, as well as vehicle and building maintenance functions.  The support staff 
serves a total of 17 technical, scientific, and engineering staff on Maui.  A support facility 
located at HO consists of an office building, electronics lab, and vehicle maintenance shop.  UH 
also operates a modest dormitory facility at HO, primarily for use by observers at the Mees Solar 
Observatory. 
 
The Air Force Maui Space Surveillance Complex (MSSC) is another integral component of HO.  
It is managed and operated for the US Air Force Space Command by its contractor Rocketdyne 
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Technical Services.  The U.S. Army Corps of Engineers leases a 4.43-acre parcel from UH on 
their behalf.  The primary mission of the MSSC is to conduct space surveillance activities for the 
U. S. Department of Defense (DoD).  Operations at MSSC that support the mission include:  (1) 
the research and development operations of the USAF Materiel Command’s Air Force Research 
Laboratory; (2) the Ground-Based Electro-Optical Deep Space Surveillance System (GEODSS) 
which tracks and collects data from space objects; (3) the Maui Optical Tracking and 
Identification Facility (MOTIF) that detects, tracks and identifies all artificial objects in space 
and maintains a catalog of all artificial objects in space in order to provide information on space 
objects to authorized agencies and to support space research and development operations; and (4) 
the newly completed Advanced Electro-Optical System (AEOS) facility, a 3.67-meter telescope 
and related facilities, that will significantly improve the resolution of space objects and enhance 
infrared sensitivity. 
 
4.2.2.2  Broadcast Transmitters and Communications Facilities 
 
A variety of radio and television broadcast transmitters, microwave relay towers and public 
service communications facilities are located adjacent to HO on the ridgeline of Haleakala.  The 
mountain's summit offers an ideal location for broadcasters because it offers line-of-sight paths 
for their signals to reach the populated areas in the County of Maui, windward Oahu, and the 
Kona coast of Big Island.  The four areas currently used by transmitters are commonly referred 
to as the General Broadcasting Area, FAA High Site, the Saddle Area, and FAA Low Site 
(Figure I-3).  Every effort will be made to relocate all of the broadcasters from both the General 
Broadcasting Area and eventually the Saddle Area to the coordinated broadcast facility at 
Kalepeamoa, for the purpose of  preventing the uncontrolled development of broadcast facilities 
within the vicinity of HO. 
 
The 2.57-acre General Broadcasting Area (T.M.K. 2-2-7:09), located to the northeast of HO, is 
leased to Lee Enterprises, Inc. by the State of Hawaii.  The site has been zoned as part of the  
General subzone of the State Conservation District.  Transmitters in this area, KGMB-TV 
Channels 3 and 9; KHON-TV 2 and KAII-TV 7; KITV4 and KMAU-TV; KHET and KMEB 
TV, Hawaii Public Television; and KHPR/KKUA-FM, Hawaii Public Radio, will participate in 
the relocation to the proposed coordinated broadcast facility at Kalepeamoa. 
 
The 2.96-acre Haleakala Peripheral FAA High Site is located in the General subzone of the 
Conservation District (T.M.K. 2-2-7:11), and is used by the U.S. Government under Governor's 
Executive Order 1808.  Site facilities include an FAA repeater station, which is part of the air 
traffic control system and a U. S. Department of Energy (DOE) research facility.  The following 
transmitters are located in this area: FAA Radio Communications Air to Ground RCAG; US 
Coast Guard; Rainbow Analog Microwave (State/Federal); and various U.S. Government (e.g., 
Customs, Navy, FBI). 
 
The Saddle Area is located on State land in the Limited subzone of the Conservation District.  It 
is leased to various agencies and organizations for the following facilities:  (1) Hawaiian 
Telephone Co. Microwave Relay Station (T.M.K. 2-2-7:12, 0.26 acres); (2) HAWAIIAN Digital 
Microwave 100-foot Tower (T.M.K. 2-2-7:13, 0.409 acres) which provides space for antennas 
belonging to Hawaii Interactive Television System HITS (6 GHz analog), Maui Electric Co. 6 
GHz digital, State of Hawaii 6 GHz digital microwave HAWAIIAN, and Maui Police 
Department 960 MHz; (3) KFVE Translator/KLHI FM Transmitting Antenna (T.M.K. 2-2-7:15, 
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0.204 acres); and (4) King Broadcasting Co., KOGG (Channel 15) (T.M.K. 2-2-7:14, 0.17 acres).  
It has been determined in several surveys that these systems do not contribute a significant 
amount of RFI at HO, and therefore their immediate relocation is not critical to ameliorating the 
RFI problem at the observatories.  However, at some later date, the systems in the Saddle Area 
will be relocated to a unified broadcast facility, so that a single dedicated area will exist for all 
broadcasting and communication facilities atop Haleakala.  Such an arrangement will prevent  
the uncontrolled proliferation of similar facilities within the vicinity of Haleakala Observatories.   
 
The 1.7-acre FAA Low Site (T.M.K. 2-2-7:07) is located in the Limited subzone of the 
Conservation District, and was conveyed to the United States Government (Administered by the 
FAA) under Governor's Executive Order 1410.  The following facilities are located in this area:  
FAA Repeater facility RTR; County Radio Tower/Facility which provides antenna space for 
Emergency Medical Service MEDICOM 960 & 450 MHz, Maui County Police Department, 
Rainbow analog microwave--RACES 147 MHz, and Big Island Services; Civil Air Patrol; State 
Civil Defense; and DLNR Forestry Division. 
 
4.2.2.3 Haleakala National Park 
 
The southwestern boundary of Haleakala National Park is about 600 feet from the HO boundary.  
The Park covers 27 square miles of the mountain and extends from the 10,023 foot summit of 
Haleakala, including the massive crater, down the southeast flank along the ridges of Kipahulu 
Valley (Figure IV-2).  It is in the Resource subzone of the State Conservation District.  The Park 
was established to preserve the outstanding features of Haleakala Crater.  The Haleakala visitor 
center is 11 miles from the park entrance, near the summit of the mountain and adjacent to HO. 
 
4.3 VISUAL SETTING 
 
More than a million visitors each year are attracted to Haleakala’s various lookouts and vantage 
points for the spectacular vistas and astronomical views they provide.  Looking down the slopes 
to the west, a majestic view of Maui’s isthmus and West Maui Mountains is afforded, while to 
the east are the richly colored scenes of the crater and, on days of minimal cloud cover, the dark 
slopes of Mauna Kea and Mauna Loa.  On a cloudless night, Haleakala also serves as an 
outstanding platform from which to view the heavens, facilitated by its position above the cloud 
inversion layer, the clean atmosphere, and the lack of degrading light sources.  Because 
Haleakala is blanketed with dark hued cinders and ash, and lacks vegetation, its appearance 
contrasts sharply with the lush tropical forests found at lower elevations.  When mid- and upper-
level cloud cover is absent, many of the existing structures in the Haleakala Observatories 
complex and broadcast antenna towers are visible from many miles away.  Some of the facilities 
can also be seen from public viewpoints and highways that climb the slopes of the mountain (UH 
IfA, 1994).  The domes of some of the existing facilities at HO are painted white, while others 
are aluminized.  The AEOS telescope enclosure is coated with a mirror-like reflective material to 
minimize daytime heating of the telescope.  The colors of the domes are in contrast to the dark 
hues of the cinders and lava flows that make up the natural landscape.  However, all of the 
buildings under the domes at MSSC have been painted cinder color to blend into the natural 
terrain. 
 
The public has limited access to Skyline Drive due to the locked gate.  However, those travelling 
down the access road toward the proposed project site have a view of cinder cones, pit craters, 
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and pyroclastic debris from late series eruptions on the rift zone.  Depending on location along 
the access road, the view can include low-lying parts of northeast Maui and the isthmus to the 
west.  The vista is barren, with little plant life, although the unobstructed views have a primitive 
beauty not unlike the upper rift slopes of Mauna Kea on Hawaii. 
 
4.4 TOPOGRAPHY, GEOLOGY, AND SOILS 
 
4.4.1 Topography 
 
The island of Maui consists of two major volcanoes, West Maui and Haleakala.  While the older 
West Maui appears to be extinct, Haleakala volcano’s last eruption was only two centuries ago, 
and the volcano is considered to be dormant.   
 
Haleakala is an oceanic type shield volcano that forms the eastern half of Maui, rising to an 
elevation of 10,023 feet ASL.  The summit area is rugged and barren, consisting of lava and 
pyroclastic materials.  Within a 4-mile radius of HO, the elevation drops to approximately 3,600 
feet, with an average slope greater than 30 percent.  The region south of the summit is the 
steepest, while the area to the north has a gentler slope.  In general, the slope at the proposed 
facility site averages less than 9 percent, with the center of the proposed development area nearly 
level.  The proposed area at Kalepeamoa lies on the Southwest Rift Zone, a fracture lineation that 
is strewn with various-sized pit craters and cinder cones.  Cinder and spatter cones along the rift 
zone and pyroclastic debris from the late stage volcanic revival of Haleakala (the Kula and Hana 
Volcanic Series) have completely covered the terrain in the vicinity of the project site with debris 
ranging in size from Pele's tears to huge boulder bombs. 
 
The utility corridor follows the existing access road and therefore would skirt a cinder cone.  The 
slope along the first 1400 feet of the corridor is relatively gentle, ranging from flat to nearly 10 
percent.  Slopes along the steepest portion of the corridor range from 25 to 40 percent.  A field 
exploration study conducted for expansion of the FAA Low Site revealed that shallow 
subsurface conditions (about 3 feet below existing ground surface) consisted of brown cinder 
sand and gravel with some cobbles that appeared to be weakly welded.  Field observations also 
indicated that the steep slope is generally composed of loose volcanic cinder sand and gravel 
with some cobbles.  Some local outcrops of welded cinder sand and gravel standing about 5 to 7 
feet in height above adjacent grade were also noted.  A boring to about 26 feet below grade 
indicated that the area is underlain by a deposit of medium dense cinder sands and gravel (FAA, 
1996). 
 
4.4.2 Geology 
 
Over the course of Haleakala’s formation, three distinct phases of eruption have taken place 
(Figure IV-4). The first, called the Honomanu Volcanic Series, is responsible for the formation 
of Haleakala’s primitive shield and most likely, its three prominent rift zones.  Honomanu lavas 
are exposed over less than 1 percent of Haleakala, but are believed to form the foundation of the 
entire mountain to an unknown depth below sea level.  The second series, or Kula Volcanic 
Series, overlaid the previous Honomanu Series with its lava flows.  Eruptions of this series were 
considerably more explosive than its predecessor, leading to the formation of most of the cinder 
cones along the three rift zones.  A period of inactivity followed the Kula Series, during which 
time, erosion began to predominate the formation of Haleakala crater, by forming great valleys 
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leading to the coast.  After this long period of erosion, the final volcanic eruptions, called the 
Hana Volcanic Series, partially filled the deep valleys.  Several cinder cones and ash deposits, 
lined the East and Southwest Rift Zones, ranging from a few feet high, to large cones more than 
a mile across at the base and 600 feet high.  Lava flows within the Haleakala Southwest Rift 
Zone range from 200 to 20,000 years old.  Six flows have erupted in this area within the last 
1,000 years.  During the latest eruption in 1790, lava emerged from two vents and flowed into La 
Perouse Bay, where a small peninsula was constructed.  Although Haleakala volcano is 
considered dormant, in light of this eruption within historic times, renewed activity in the future 
is not improbable (Feldman and Siegel, 1980). 
 
Earthquakes in Hawaii are mostly volcanic in nature, resulting from near surface magma 
movements, and historically have caused little direct damage to manmade structures.  Larger 
earthquakes tend to be tectonic, generally resulting from the movement of large rock bodies.  
Tectonic activity potentially affecting the summit of Haleakala may originate in the Molokai 
Fracture Zone, a system of fractures in the sea floor that stretches from the Hawaiian Islands to 
Baja, California.  Although the fracture zone is seismically inactive along much of its length, 
significant earthquakes are associated with the portion near Hawaii.  Furumoto (1991) estimated 
that there is a 90 percent probability that an earthquake with a magnitude of 7 or greater will be 
felt on Haleakala sometime within the next 75 years.  Experts have recommended that facilities 
be constructed to withstand shaking from a 7.5 magnitude earthquake.  The largest recorded 
earthquake in the State, magnitude 7.5, occurred on the island of Hawaii in 1868 (Macdonald 
et.al., 1983). 
 
4.4.3 Soils 
 
The summit area is covered with volcanic ejecta consisting of lava, cinder, and ash of the Kula 
and Hana Volcanic Series; there is no soil development in the immediate vicinity of HO.  Soil 
development occurs with increased distance (greater than 1.5 miles) from the summit.  Most of 
the area is situated on Cinder Land (rCl), which is thought to be of the Kula period of volcanism 
(US Soil Conservation Service, 1972).  A foundation investigation conducted in 1985 in the HO 
area revealed that the cinder in this area is underlain by 5 feet of volcanic clinker and 16 feet of 
volcanic cinder (Dames & Moore, 1990). Within the proposed coordinated broadcast area, 
substrate has been characterized as loose cinders with scattered, small stones, approximately 4 to 
10 inches in diameter. 
 
4.5 HYDROLOGY 
 
4.5.1 Groundwater 
 
Haleakala is underlain by a basal fresh water lens, which is tapped in nearshore areas by means 
of inclined shafts.  Basal groundwater in Haleakala's rift zones is confined in permeable 
segmented dikes.  Dike water is found in the southwest rift zone on which the summit facilities 
are located.  This water is thousands of feet beneath the summit, however, far too deep to be 
tapped economically by wells (Feldman and Siegel, 1980).  Figure IV-5 is a map of the island of 
Maui showing the approximate outline of ground-water reservoirs, recharge, 1975 draft and 
principal supply wells by hydrographic areas representing major drainage basins (Ibid. modified 
from Stearns and Macdonald, 1942).  More recent investigations of Maui groundwater resources  
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resulted in an Aquifer Code that confirms the basic classification system of Stearns and 
MacDonald (Mink and Lau, 1990). 
 
Perched aquifers contain rainwater that has been retarded in its downward percolation by 
impermeable or low permeable structures such as intrusive rocks, ash beds, and soil.  These 
aquifers are relatively small compared to the basal or dike-confined aquifers.  Most of the springs 
located on the middle and upper slopes of Haleakala are fed by perched water, but few exist in 
the crater area.  There are no groundwater wells used for drinking water within a 4-mile radius of 
the summit (Dames and Moore, 1989). 
 
4.5.2 Surface Water 
 
Most streams on Haleakala are intermittent, even on the rainy northeast slope, because of the 
steep permeable lava terrain.  Perennial streams that do exist occur at lower elevations and 
originate from groundwater springs.  No perennial streams or other surface water bodies are 
located in the summit area near the existing facilities. 
 
Surface water runoff down the slopes of Haleakala is seasonal and sporadic.  Heavy rain from 
impermeable surfaces drains onto the surrounding areas and infiltrates quickly into the highly 
permeable cinder surface.  The volcanic topography is young and does not lend itself to the 
development of well-defined drainage courses (FAA, 1996). 
 
4.6  CLIMATOLOGY  
 
Temperature data collected at MSSC between 1985 and 1991 is summarized by month in Figure 
IV-6.  The data shows that the lowest 7-year monthly average temperatures of about 42°F, 
usually occurs in December, January and February and the highest 7-year monthly average 
temperatures, about 50°F, occur in August.  During the winter months, sub-freezing temperatures 
and frost are common at higher elevations with occasional sub-zero temperatures recorded 
during the winter months.  Between December and February the summit area occasionally 
experiences snow, hail and sleet. 
 
Rainfall on Haleakala peaks in a band at elevations between 3,000 to 5,000 feet where the 
moisture-laden trade winds are cooled as they rise against the mountain front.  At higher 
elevations, the air is much drier, resulting in a very low average of rainfall-- about 4 inches per 
year (Giambelluca et.al.,1986). 
 
Winds about Maui are predominantly northeasterly trade winds, spurred by high pressure 
anticyclones and ridges that occur several hundred miles to the north and northeast of the island.  
These trade winds are most persistent during the months of March to November.  Conversely, 
southwesterly (Kona) winds occasionally occur in the winter months, usually accompanied by 
clear weather.  Wind speeds can be extreme; the greatest wind speed recorded at the summit is 
over 125 miles per hour (mph).  Gusts exceeding 60 mph are common throughout the year as are 
sustained winds of 50 mph.  Winter storm systems from the North Pacific have been known to 
bring the strongest winds through the island chain (Figure IV-7, UH IfA, 1994). 
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4.7   AIR QUALITY AND NOISE 
 
Air quality near the summit of Haleakala is excellent due to the lack of nearby major stationary 
sources of emissions, few mobile emission sources (vehicles, etc.), favorable topography and the 
persistent tradewinds.  It is in an attainment area for U.S. Environmental Protection Agency 
(EPA) "criteria" pollutants.  In addition, Haleakala is one of the few places in the state 
designated as a "Class 1" area (most restrictive) with respect to the EPA's "Prevention of 
Significant Deterioration" (PSD) regulations.  These regulations are designed to maintain air 
quality in areas that are currently in attainment. 
 
Existing noise levels at the summit are low, with wind noise accounting for the majority of 
background noise.  Vehicles accessing the summit, air conditioning compressors and exhaust 
fans are the loudest noise sources.  Spot measurements made at the MSSC site on a day with 
moderate wind speeds indicated instantaneous noise levels on the order of 45 to 50 dBA.  EPA 
data indicates that testing a diesel-powered emergency generator could raise the noise level to 75 
to 80 dBA at a distance of 50 feet.  However, tests on this type of equipment only last a few 
minutes. 
 
4.8 BIOLOGICAL ENVIRONMENT 
 
4.8.1  Flora 
 
The plant community in the summit area can be characterized as an alpine dry shrubland, with its 
very sparse vegetation cover.  This is due mostly to the severe conditions found at the summit, 
such as frequent nightly frosts that occur even in the summer months, low rainfall (an annual 
average of about four inches), and strong winds.  Barren rock and cinder predominate the surface 
with the proportion of vegetation cover very small, giving the impression from afar that most of 
these areas are nearly plant free (Whiteaker, 1980; Wagner et al., 1990).  Medeiros and Chimera 
conducted a cursory survey of the project area in May 1995.  The most prominent plant on the 
site, comprising the majority of the 5 to 10 percent vegetation cover, is the native bunchgrass 
Deschampsia nubigena.  Besides the Deschampsia, only two other vascular plants occur on the 
project site; these are the hairy cat's ear Hypochoeris radicata and dandelion Taraxacum 
officinale.  Both are considered alien or introduced species (Char, Appendix A). 
 
Other plants on the project site occur as a few scattered individuals.  On the adjacent areas, 
outside of the project site, a few shrubs of kupaoa, pukiawe, and pilo (Coprosma montana) are 
found.  Tetramolopium humile, a dwarfed tufted shrub with white flowers, occurs on cinder 
pockets among the rock outcrops.  The `iwa`iwa fern (Asplenium adiantum-nigrum) can also be 
found among the rock outcrops.  The pawale (Rumex giganteus), a scandent shrub belonging to 
the buckwheat family, occurs in the nearby cinder pit southwest of the project site. 
 
The `ahinahina (Argyroxiphium sandwicense macrocephalum) or silversword also occurs within 
the summit area.  The silversword is found only on Haleakala and on Mauna Kea on the Island of 
Hawaii, growing at elevations between 7,000 and 12,300 feet.  The variety found on Haleakala is 
designated threatened by the USFWS (1992).  The oldest silversword within the existing MSSC 
complex flourished until it bloomed, then died, a natural part of its life cycle.  Others originally 
growing within the complex have been relocated to a site outside of HO by National Park 
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personnel. No silversword were identified on the project site or adjacent areas during the May 
1995 survey (Appendix A). 
 
No threatened or endangered species (USFWS, 1994) or rare and vulnerable plants (Wagner et 
al., 1990) are found on the project site, access road corridor or surrounding areas.  Table 4.1 lists 
the vascular plants located during a cursory survey of the project area by A. Medeiros and C. 
Chimera, National Biological Survey biologists, on 26 May 1995 (Their letter report is 
incorporated into Char & Associates, Appendix A). 
 
4.8.2  Fauna 
 
4.8.2.1  Avifauna 
 
The `Ua`u or Hawaiian dark-rumped petrel (Pterodoma phaeopygia sandwichensis), is a 
federally listed, endangered pelagic seabird, known to nest on the summit of Haleakala between 
the months of May and October (Conant and Stemmermann, 1979; NPS, 1994) and spend the 
remainder of the year at sea.  Although they occur regularly on the islands of Maui, Lanai, and 
Hawaii, the only known breeding colony is at the summit of Haleakala.  The endangered seabird 
may be found in deep burrows inside and outside Haleakala Crater; about 77 percent of the 
known burrows are located in three sub-colonies along the inner wall of the west crater rim, 
approximately 3,200 feet northeast of HO.  Three sub-colonies have been observed in the 
vicinity of HO, with a fourth on the outside of the Crater’s west rim as shown in Figure IV-8 
(U.S. Air Force, 1991; UH IfA, 1994).  
 
Surveys for incoming `Ua`u at the proposed broadcasting facility were conducted by C.N. 
Hodges, Haleakala Park Research Associate, in May 1992, May 1995, and August 1995.  Her 
letter reports are incorporated into Appendix B.  During the May 1992 survey, the proposed site 
appeared to be a heavily used flyway for incoming `Ua`u.  Vocalizations were recorded and birds 
were observed flying within about 30 feet of the ground (Hodges memorandum, June 10, 1992 in 
Char & Associates, Appendix C).  At present, three main colonies have been identified within 
the vicinity of proposed site (Figure IV-9).  
 
Two additional surveys were conducted by Hodges in May and August of 1995.  In the May 
survey only one call was heard, emanating from below the study site.  A Fujinon PS-910 
Starscope was used during the two-night August survey.  On the first night, the survey was 
conducted from 6:00 to 9:00 PM.  A spotlight was used on the second night to enhance the 
Starscope's visibility; this survey was conducted from 7:00 to 9:00 PM.  At least three `Ua`u 
were seen flying over the site on both nights between 7:30 and 8:30 PM, about 60 feet above the 
ground.  There was no obvious direction or flight pattern for the sightings (Hodges in Char & 
Associates, Appendix C). 
 
Another federally listed endangered species, the nene or Hawaiian Goose (Nesochen 
sandwicensis), occurs only on the islands of Maui (atop Haleakala) and Hawaii (atop Mauna Loa 
and Hualalai) above elevations of 4,000 feet.  The nene sanctuary on Haleakala is located on the 
northeast slope between the 5,000-foot and 6,900-foot elevations.  A suitable habitat does not 
occur in the vicinity of the project area and the nene is not known to occur at the summit. 
 
 









 IV-20

4.8.2.2  Invertebrate Fauna 
 
Due to the harsh environment, fewer insects are present at upper elevations on Haleakala than are 
found in the warm, moist lowlands, however, a unique assemblage of insects and spiders make 
their home on the mountain's upper slopes.  A review of arthropod fauna at MSSC and 
surrounding areas was conducted in 1992 in conjunction with the AEOS Telescope Project 
(Medeiros and Loope in UH IfA, 1994).  The study concluded that the proposed site is a typical, 
but somewhat depauperate example of Haleakala's aeolian zone.  The reduced diversity of key 
invertebrate groups, such as carabid beetles and moctuid larvae, is thought to be due to previous 
construction on the site.  No locally unique taxa were encountered, though several types of 
spiders, including a large (3.5-5.0 cm length) endemic wolf spider, Lycosa hawaiiensis, have 
been identified.  Ten species of native ground beetles have been recorded near the summit; five 
being restricted to within 150 feet of the summit.  Several other types of native beetles have also 
been recorded from the aeolian region of the mountain.  A number of noctuid moth species, 
many with radical feeding adaptations, exist at the summit, as does the endemic flightless moth, 
Hodegia apatela.  Native invertebrates observed during the brief survey of the project site are the 
wolf or ground spider Lycosa sp. and a vespid wasp Odynerus sp.  One dead individual of a 
possibly native seed bug Nysius sp. was also seen.  A few questionably native, small centipedes 
(Class Chilopoda) were uncommon under rocks.  Several mites (Order Acarina), perhaps some 
of them native species, were also observed under the rocks.  Alien or non-native invertebrates 
observed on the site include a comb-footed spider Theridion sp. and a damsel bug Tropiconabis 
capsiformis (Medeiros and Chimera in Char, Appendix D)  The observed invertebrates for the 
Kalepeamoa site are listed in Table 4.2. 
 
4.8.2.3  Mammals 
 
The endangered Hawaiian Hoary bat (Lasiurus cinereus semotus) has occasionally been 
observed at elevations up to 13,000 feet (U.S. Air Force, 1988).  National Park Service records 
indicate that one bat was found in the south park boundary fence and another near Kalahaku 
Overlook at an elevation of about 9,200 feet.  Other individuals have been found dead at about 
the same elevation, and observations of the bat flying in the summit area have been reported.  It 
is considered extremely unlikely that this species is a resident at the summit, however, because it 
is not suited to cold temperatures (Tomich, 1986; U.S. Air Force, 1988). 
 
4.9 HISTORICAL, ARCHAEOLOGICAL, AND CULTURAL RESOURCES 
 
In pre-historic times, Haleakala Crater was used as a trans-Maui thoroughfare and as a source of 
basalt for adze blade manufacture.  Numerous archaeological sites have been recorded on the 
crest and in the crater, including, in order of frequency, temporary shelters, cairns, platforms 
with presumed religious purposes, adze quarries and workshops, caves, and trails (Rosendahl, 
1978).  To many present-day native Hawaiians, the summit area of Haleakala is considered a 
spiritual resource and sacred site.  They believe that this holy location should be carefully 
protected to conserve its sacred nature. 
 
Discussion about the prehistoric settlement pattern for the rim and crater of Haleakala has been 
going on since 1919, when Emory of the Bishop Museum conducted the first archaeological 
work in the crater.  While there continues to be speculation, most archaeologists agree that the 
structures found within the crater seem to be constructed as markers (ahu or cairns), or small 
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walls constructed as windbreaks for travelers or hunters within the crater.  The platforms found 
elsewhere in the crater are generally construed as altars or special places for hunting and 
gathering within the crater (i.e. adze material, birds, plants).  In historic times, goat hunters have 
also built blinds and windbreaks in the crater and visitors are known to have built little cairns as 
mementos of their trip. 
 
Real estate records of the State of Hawaii reveal that the proposed site has been owned by the 
state since the institution of the modern system of land ownership.  No previous archaeological 
work has been done within the present project area.  Several surveys, however, have been 
completed for the Haleakala Region, the most extensive being Kenneth P. Emory's "An 
Archaeological Survey of Haleakala" conducted for the Bishop Museum in 1921.  In 1963, 
Lloyd J. Soehren conducted an archaeological survey of portions of East Maui.  In his report, 
Soehren describes the land use for Haleakala as being primarily for travellers, although he also 
mentions bird hunters, and refugees of war taking shelter there (Soehren, 1963). 
 
Five archaeological sites situated in and around the project area and along the road corridor were 
located during an archaeological inventory survey conducted by Cultural Surveys Hawaii, Inc. 
(CSH) in March 1995 (Table 4.3, Figure IV-10, and detailed figure IV-11).  Two sites are 
located in the project area:  one site on the proposed broadcast facility site (an ahu) and one site 
adjacent to the access road (a wall segment).  Three additional sites were inspected and described 
although they fall outside the construction area (See Appendix E for descriptions, photos, plan 
views and cross-sections of these sites).  These sites are believed to be historic, and are 
significant for their informational content because they represent historic activities occurring at 
Haleakala, such as land surveying, hunting, or possibly military activities.  
 
A supplemental survey of the proposed utility corridors was conducted by CSH in January 1997.  
In addition, the access road was also surveyed again.  One previously unrecorded site was found.  
This site, consisting of two ahu (stone cairns) constructed on the edge of the Pu`u below the 
radio facility, is located outside of the proposed utility corridors and road right-of-way  (see 
Appendix E for description, plan view and cross section of the site).  The age of this site is 
undetermined.  The site is significant under criterion D, because it has yielded or is likely to 
yield information important for research on prehistory or history.  No further work is 
recommended for this site, because mapping and excavation have recorded the information it 
contains. 
 
4.10 RECREATIONAL RESOURCES 
 
The Haleakala Visitor Center is located adjacent to HO and the General Broadcasting Area, and 
is one of the main points of attraction for visitors of the mountain.  Besides boasting a 
magnificent view of the crater, the Visitor Center also details the geology, archaeology, and 
ecology of the area as well as the wilderness protection programs in exhibits posted throughout 
the area.  Overlooks with orientation panels and descriptive displays are located at Leleiwi, 
Kalahaku, and Pu'u Ulaula (Red Hill) along the park road between park headquarters and the 
summit.  The rare silversword plant that can be seen at Kalahaku, draws many nature enthusiasts 
(NPS, 1991). 
 
Many visitors are attracted to the summit and crater area, because of the excellent walking and 
hiking opportunities available.  Hikes can range from short self-guiding walks to rigorous 
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backpacking for several days.  Camp and picnic sites are available in the Park, while public 
cabins are available for campers in the crater.  In addition, concessionaires sponsor their own 
trips through the crater on a one day or overnight basis (Ibid.)  Hikers have also been known to 
traverse the trails found near the proposed site at Kalepeamoa.  The Skyline Trail begins at the 
9,750-foot elevation at the lowest point of the paved access road near the Saddle Area and 
continues for about 6.5 miles, ending at the Polipoli Spring State Recreation Area (Ibid.).  Trails 
through the area are open to the public for hiking and related recreational activities except during 
times of extreme fire danger.  Camping is permitted at designated areas, however, the stay is 
limited to two nights.  
 
Hunting is also a common recreational activity near the proposed site.  Hunters frequent this  
legal hunting area, in search of game bird, such as Ring-necked pheasant, chukar and California 
quail.  Wild goats and feral pigs are also hunted often in the area.  A hunting license is required, 
and the use of dogs to hunt game mammals is not permitted (DLNR, 1990). 
 
4.11 INFRASTRUCTURE 
 
4.11.1 Roads and Traffic 
  
Presently, there exists only one road to the summit of Haleakala.  From Kahului, there are 
various route options to an intersection in Kula from which a single two lane county and state 
maintained road ascends to Haleakala National Park.  Inside the park the road continues as a 
two-lane thoroughfare owned and maintained by the National Park Service.  The road continues 
to the park boundary adjacent to HO.  The State of Hawaii maintains the non-exclusive access 
road to facilities in the Saddle Area and the FAA Low Site.  Visitors to the National Park 
generate most of the traffic on Haleakala Crater Road.  The highest traffic volumes occurring in 
the early morning hours, when visitors drive up the mountain to experience the picturesque 
sunrise.  The high elevations, relatively steep grades, and numerous switchback curves on the 
road limit vehicle speeds, particularly those of trucks and tour buses. 
 
The unimproved access road known as Skyline Drive, originates at the Saddle Area and traverses 
the Southwest Rift zone, ultimately leading to Polipoli State Park.  Its entire length is located on 
State land within the Forest Reserve, with approximately half of it in the Limited subzone of the 
State Conservation District and the remaining half in the Resource subzone (Figure IV-3). A 
locked gate near the Saddle Area restricts vehicle access to the road from the Haleakala summit 
to those holding DLNR permits.  Hikers, hunters, and Haleakala National Park personnel 
primarily use the unpaved road.  Non-exclusive easements for road access will be requested from 
the DLNR.  Slopes along the existing road range from flat to 28 percent.  The surface area 
consists of small lava cinder rock from which the small particulate resulting from weathering 
over time has been washed to a level approximately three feet below the surface. 
 
4.11.2 Water 
 
There is no source or supply of water at the summit area of Haleakala.  At various times during 
the year (particularly the winter months), rainwater is collected from building roofs, etc., and 
stored in water-catchment systems.  To supplement this source, water is trucked to each user in 
certified tanks where it is stored on-site.  Users maintain their own collection systems and 
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storage tanks for potable and/or non-potable water, as well as their individual pumping and 
distribution systems. 
 
4.11.3  Sewerage and Waste Disposal 
 
Septic tanks are the primary means of sewage disposal within the summit area.  There is no 
central waste/sewage collection or storage system at the Haleakala summit.  Each user provides 
for the collection and proper storage of wastewater and sewage generated by that site.   
 
Trash collection is the responsibility of each facility.  Non-hazardous trash is disposed of off-site 
in a licensed landfill, with computer paper and aluminum being recycled.  Hazardous wastes and 
petroleum product wastes are segregated at the generation point and handled separately.  At 
MSSC, for example, sampling and analyses of hazardous wastes are performed by the waste 
disposal contractor prior to removal off-site for disposal.  In addition, MSSC has a Hazardous 
Waste Management Plan to ensure that management procedures comply with the Resource 
Conservation and Recovery Act, as amended. 
 
4.11.4  Electrical Power 
 
Electrical power for existing summit facilities is obtained from Maui Electric Company's 
(MECO) Maalaea and Kahului power plants.  Power is transmitted up the mountain by overhead 
69 kV lines from the Wailea and Pukalani Substations to the Kula Substation.  The Kula 
Substation reduces the voltage from 69 kV to 23 kV.  The power splits off into four lines just 
below HO (Figure IV-12).  One line goes to the Haleakala Substation--which further reduces the 
voltage to 4.16 kV--and from there an overhead line extends across the HO site to the FAA, and 
HO facilities.  A second line goes to the General Broadcasting Area and a third goes overhead to 
the FAA Low site.  A spur off the poles goes to the Saddle Area facilities (Figure III-5).  The 
fourth line goes to Red Hill in Haleakala National Park. 
 
Power is distributed to various sites via a combination of underground conduits and overhead 
line conductors.  Both 3-phase and single-phase AC electric power is available to sites at 
conventional voltages of 240 volts and 480 volts (3-phase AC).  Transformers and service are 
provided by MECO, which each user directly purchases. 
 
4.11.5  Telecommunications 
 
Equipment and services are provided by GTE Hawaiian Tel.  The service is distributed to various 
sites via underground conduits.  Each user deals directly with the telephone company to obtain 
service.  GTE HTCO recently received approval from DLNR to construct a fiber optic line to 
service the summit facilities (Figure III-5). 
 
4.11.6 Protective Services 
 
Because of the great distances to medical, police, and fire assistance, all of the facilities in the 
summit area provide for their own fire, security and emergency medical services.  The facilities 
are locked at all times, and entry is by prior authorization only.  An emergency response plan has 
been established for each of the facilities in the HO area.  For example, MSSC has an elaborate 
emergency response plan (Contingency Plan), which includes a fire prevention and response 
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plan.  MSSC also has a plan that includes requesting National Park Service support in the event 
of natural disaster.  In the event of a catastrophic event, injured and ill persons are transported to 
hospitals at sea level.  In the past, MSSC personnel have aided tourists for medical reasons, by 
utilizing two-way radios found in many of the vehicles and emergency equipment kept on site. 
All facilities in the HO area have fire hoses and extinguishers, and on-site personnel are capable 
of extinguishing small fires.  Larger structural fires can result in severe damage, since the nearest 
professional fire-fighting equipment and personnel are located more than twenty miles away .   
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CHAPTER FIVE 
ENVIRONMENTAL EFFECTS AND POTENTIAL MITIGATIONS 

 
 
This chapter discusses the environmental effects that are likely to result from the construction 
and operation of the proposed coordinated broadcast facility.  As discussed in Chapter 3, the 
construction of the facility will include the placement of an underground utility corridor that will 
supply power and other services to the site.  The impacts due to the placement of the utility 
corridor will also be considered in this chapter. 

5.1 IMPACTS DURING CONSTRUCTION 
 
The EA is based upon a representational concept; therefore, the discussion of construction 
impacts will of necessity be generic. 
 
5.1.1 Visual Impacts 
 
The presence of construction equipment, construction materials, and temporary structures will 
impact visual quality in the immediate vicinity of the project area.  The tallest of these may also 
be seen from lower elevations during construction.  This effect will be temporary since these 
items will be removed when the project is completed. 
 
5.1.2 Impacts to Geology and Soils 
 
In order to minimize disturbance to the terrain, general grading for foundations, on-site 
infrastructure, powerlines and electrical trenching will be limited to the smallest area possible 
that will meet design and technical requirements.  Where feasible, trenches for power and 
communications (if required) will be constructed adjacent to the access road.  For aesthetic 
reasons, excavated material will be used for backfill and the trenches will be surfaced with 
similar materials. 
 
Excavated material meeting gradation requirements for structural fill will be reused on site.  In 
some instances, fill may have to be imported from outside sources if the excavated material is 
very coarse and blocky.  This fill will either come from a local source or be sterilized to prevent 
introduction of alien species. 
 
The contractor and engineers, through proper design and construction practices, will be required 
to minimize both disturbance to the existing terrain, and the visual impact of the roads and 
facilities.  In addition, construction activities will adhere strictly to County regulations 
concerning grading and excavation.  
 
5.1.3 Hydrologic Impacts 
 
Construction of the proposed facilities would not significantly alter the surface drainage pattern 
in surrounding areas.   It would slightly increase the extent of impermeable surface, and 
therefore, the surface runoff from it during storms.   However, the increase would be slight, and 
the additional water would infiltrate the ground once reaching the permeable surface that 
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surrounds the man-made facilities.   Because of this, no measurable effect on flooding or on 
recharge is anticipated. 
 
There is always a potential for accidental spillage of construction-related fuels and chemicals 
during construction.   Although the probability for substantial spillage is low, a remediation plan 
will be included in the construction contract.   The contractor would also be required to perform 
refueling activities in an area with an impermeable surface that is equipped with an oil-water 
separator system.  This would eliminate significant potential for soil or water contamination. 
 
5.1.3.1 Stormwater Runoff/Groundwater Recharge Volumes 
 
Heavy rains needed to produce overland flow occur in amounts of greater than one inch per hour.  
These periods are seasonal and sporadic, occurring primarily in the winter months.  Ground 
infiltration from light rains onto the rocky cinder lands is expected to be rapid, resulting in 
minimal erosional effects. 
 
As a precaution against an unexpected storm, the area will be graded to allow surface runoff to 
flow off the property.  Runoff from paved surfaces will be directed to earth swales, which will 
direct the water into collection basins and/or drywells.  This will allow runoff to percolate into 
the subsurface and thereby prevent erosion.  All construction will comply with Maui County 
drainage requirements.  Because the disturbed area is less than five acres, a NPDES permit for 
stormwater associated with construction is not required. 
 
5.1.3.2 Water Quality 
 
Construction efforts are not expected to significantly impact water quality at the site, since no 
substantial water sources exist in the area. 
 
5.1.4 Impacts to Air Quality  
 
The summit area of Haleakala is usually well above the temperature inversion layer which limits 
the vertical convection transport of aerosols; atmospheric pollutants in the area are generally 
locally generated.  Some dust will expectedly be produced as a result of excavation and grading.  
In addition, heavy construction equipment operations in the project area and increased traffic 
along the unpaved access road will also lead to the temporary generation of small dust particles. 
 
Both dust and emissions from vehicles and internal combustion engines on construction 
equipment may temporarily affect air quality.  Engine emissions will be mitigated by the use of 
properly functioning emission control devices as required by law.  Dust control during 
construction will be maintained by exposing the smallest area possible at any time and halting 
construction during high winds and storms.  The contractor will be required to sprinkle water on 
exposed surfaces to suppress dust.  However, since water must be hauled from sea level, it will 
be used sparingly.  Mitigation will also be attained through strict compliance by the contractor 
with State Department of Health "Rules and Regulations" (Chapter 43, Section 10). 
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5.1.5 Noise Impacts 
 
Most of the construction equipment that will be used will generate noise levels of 90 dB(A) or 
less at a distance of 50 feet (UH IfA, 1994).  The loudest potential noise sources include derrick 
cranes (88 dBA), concrete mixers (88 dBA), scrapers (93 dBA), pavers (88 dBA), pneumatic 
tools (88 dBA), and trucks (93 dBA) (Bolt, Beranek and Newman, 1971).  Average noise levels 
during construction are expected to be at or below the following (Ibid.): 
 

Ground Clearing  84 to 87 dBA 
Excavation   74 to 89 dBA 
Foundation Work 78 dBA 
Building Erection 74 to 85 dBA 
Finishing    75 to 89 dBA  

 
Use of equipment with proper noise muffling devices will minimize the impact.  Adhering to 
appropriate OSHA standards can mitigate impacts of high noise levels on construction workers. 
 
5.1.6 Biological Impacts 
 
5.1.6.1 Flora 
 
Construction of the proposed facilities should not have a significant adverse impact on the 
botanical resources.  Some indirect impacts of project construction are of concern, primarily the 
introduction of alien or non-native plants.  These plants could pose a serious threat to the native 
ecosystems within the adjacent Haleakala National Park.  Alien species such as the woolly 
mullein (Verbascum thapsus), fountain grass (Pennisetum setaceum), and cheat grass (Bromus 
tectorum), are of particular concern, because of their potential introduction into the project area’s 
pristine environment (Medeiros and Loope, 1992; Medeiros, 1995). 
 
Protective measures that have proved successful during the AEOS telescope project (UH IfA, 
1994) will be followed for construction of the facility.  These measures include inspection of 
equipment, supplies, and construction material by a qualified biologist before access is permitted 
through Haleakala National Park.  Also, the project site, access road and selected utility corridor 
will be monitored for a minimum of one year to insure that no alien plants of concern have 
accidentally established themselves due to the importation of construction materials and 
equipment.  Construction activities will be restricted to the project site, access road and utility 
corridor only, thereby minimizing any disturbance to crucial microhabitats in the soils (Medeiros 
and Loope, 1992).  
 
5.1.6.2 Fauna 
 
The endangered Hawaiian dark-rumped petrel, `Ua`u, has been observed to fly over the proposed 
broadcasting facility site.  The number of birds flying over the site during the breeding season 
has varied from year to year.  `Ua`u are prone to collide into foreign, protruding obstacles and it 
is presumed that `Ua`u may fly into the proposed broadcasting facility.  Fences, particularly 
barbed wire, are a problem.  `Ua`u carcasses have been found on barbed wire and also at the base 
of the hog wire fence surrounding the park's boundary.  After the barbed wire was removed, 



V-4

`Ua`u deaths decreased significantly (See Appendix C, Hodges letter to R. Flagg, 15 September 
1995). 
 
However, FCC regulations require that the antenna towers be either fenced or equipped with 
anti-climb devices to prevent unauthorized personnel from injuring themselves and/or 
vandalizing the equipment.  Because of concern for the endangered `Ua`u, design of appropriate 
barriers will be coordinated with the USFWS.  Possible solutions include building a stone wall 
around the facility with gates on either end and/or by installing fencing only around the towers.  
Intruder detection devices could be included in these designs.   Fences around the facility will be 
prohibited to prevent ‘Ua ‘u collisions. 
 
All construction activities will take place during daylight hours and will not require lights. 
Therefore, there will be no significant adverse effect on the `Ua`u.  After construction, it is 
assumed that the FAA will not require lights on the antenna towers.  Should any outside lights be 
needed for the buildings, they will be fitted with shields to direct the light downwards, as 
recommended by the U.S Fish and Wildlife Service (Appendix F).  Unshielded bright lights are 
known to attract and confuse `Ua`u fledglings, which are thought to navigate by starlight during 
their first seaward flights in October and November.  As stated in the Project Description (Part 
III), the broadcast facility structure(s) will not have windows, therefore, no light will emanate 
from the facility during night operations.  External lights will not be required as sensor lights on 
the access doors will provide any light needed.  These lights will be pointed down to minimize 
their affect on the petrels.  In addition, the access road will not be lighted. 
 
`Ua`u flying at night have been known to collide with difficult-to-see objects such as power lines 
and utility poles.  The most effective mitigation is to "underground" the utilities. The concepts 
for underground utilities have been described in Section 3.4.1.3, and shown in figure III-3. 
 
The proposed broadcast facility is a very small construction project compared to AEOS (ie; 
excavations will be shallow, construction time will be less, etc.), therefore, it can be inferred that 
construction noise and vibration at the facility site and selected utility corridor would also have 
no significant adverse effect on the ‘Ua’u.  Where construction activities must be conducted 
while the birds are present, steps will be taken to minimize the level of vibration.  For example, 
every effort will be made to avoid ripping by heavy equipment such as large bulldozers or use of 
pneumatic equipment (hoe ram) when the birds are present.  Nests will be monitored during the 
site clearing, foundation work and trenching to ensure that neither the birds nor the burrows are 
disturbed.  Corrective actions will be taken immediately if any adverse effects are observed. 
 
All food items as well as their containers will be removed daily from the site during the 
construction phase and after each visitation when the facility is operational.  These actions will 
discourage the presence of rodents and feral predators. 
 
Prior to project design, the U.S. Fish and Wildlife Service (USFWS) will be consulted for 
additional mitigation measures (Appendix F).  Even with the above-mentioned mitigation 
measures, it is possible that `Ua`u may fly into the towers of the facility during their 
construction.  Findings of dead or injured birds will be reported to the FCC and to the DLNR 
Maui District Forester.  To date, no "bird bashes" have been reported to DLNR by facilities 
located in the Saddle Area (Personal Conversation, K. Hodges, 1998). 
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A cursory survey of the invertebrate fauna on the project site was conducted by A. Medeiros and 
C. Chimera on 26 May 1995. Only a visual survey was made; no pitfall traps were set out. 
Because of the lack of suitable habitat in the project area, the associated invertebrate fauna is 
somewhat depauperate in comparison to some other alpine sites.  Identification of taxa to species 
level was not feasible within the time frame of this survey.  Medeiros and Loope (1992) present a 
more detailed discussion of the arthropod fauna in the earlier study for the nearby MSSC.  Table 
4.2 lists the invertebrates identified in the immediate project site.  Medeiros and Chimera's letter 
report is incorporated into Char & Associates, Appendix D. 
 
No locally unique taxa were found during the May 1995 survey.  A survey of the MSSC for the 
AEOS telescope by Medeiros and Loope (1992) recorded similar findings.  None of the 
invertebrates found during the studies is a threatened or endangered species (USFWS, 1994). 
 
The direct impacts of the construction activities on both the project site and the access road will 
cause ground disturbance, compaction, and loss of microhabitats.  Indirect impacts, especially 
the introduction of alien or non-native animals, are of more concern.  The introduction of alien 
insect species to the summit area, which include the Argentine ant Linepithema humile, could 
threaten the existing native biological communities.  The Argentine ant attacks native insects 
which pollinate native plants such as the silversword. 
 
Mitigation efforts similar to those employed for the AEOS telescope project (UH IfA, 1994) will 
be followed.  These measures include inspection of equipment, supplies, and construction 
material by a qualified biologist before access is permitted through Haleakala National Park.  If it 
is needed, fill material will be obtained from excavation from adjacent areas.  Parking of 
construction equipment and storage of construction materials will not be allowed outside of the 
project site boundaries and access road and utility corridor.  All excess construction material as 
well as food containers and other trash that might attract alien invertebrates and rodents will be 
removed daily. 
 
No survey of mammals specific to the project site was conducted.  The endangered Hawaiian 
hoary bat Lasiurus cinereus semotus has been reported near the summit (NPS, 1989).  Introduced 
mammals: mongoose (Herpestes auropunctatus), roof rat (Rattus rattus rattus) and Polynesian 
rat (Rattus exulans hawaiiensis) occur in the National Park (Shallenberger, 1986; Tomich, 1986). 
 
There will be no significant adverse effects on mammals in the area.  It is considered extremely 
unlikely that the bat is a resident at the summit because it is unsuited to the cold temperatures 
associated with the area (Tomich 1986; USAF, 1988b). 
 
5.1.7 Human Health and Safety 
 
Experience with various construction activities at the summit of Haleakala have demonstrated 
that the most serious threats to human safety are the drive to and from the summit area and the 
effects of high elevation on the judgment and alertness of construction workers.  These two 
issues will require that construction workers receive specialized training prior to working at the 
site.  Training should include techniques for managing mountain driving in various weather 
conditions.  In addition, personnel should receive training to learn to recognize diminished 
judgment and rapid onset of fatigue due to oxygen deprivation (hypoxia).  These two altitude-
related conditions occur in personnel working at the summit and are often a factor in summit area 
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mishaps.  Because construction personnel will be often limited to small crews working at the 
remote, high altitude site, mishaps can occur due to poor planning, improper procedures, or 
improper equipment use by inadequately cross-trained individuals.  Mishaps have been avoided 
during other summit construction projects by employing checklists, buddy systems, and 
personnel certification, which have been demonstrated to effectively reduce risk of mishap. 
 
Appropriate measures will be used to protect the public and workers from construction hazards.  
Construction fencing will be used where necessary to segregate active hard-hat areas from public 
access.  Approved signage will be employed to inform visitors to the area about hazards from 
high voltage, hazardous equipment, etc.  Contractor management at the site will enforce OHSA 
guidelines for personal protective equipment, use of mobile equipment, walking surfaces, 
scaffolding, and other aspects of construction requiring compliance with federal and state 
occupational, safety and health regulations. 
 
5.1.8 Impacts on Historical, Archaeological, and Cultural Resources 
 
An archaeological inventory survey was conducted by Cultural Surveys Hawaii, Inc. in March 
1995.  The survey revealed five archaeological sites (Table 4.3, Figure IV-10, and detailed figure 
IV-11).  Two of the sites could potentially be impacted by the proposed project, and will be 
protected.  One site is located within the 4.8-acre broadcast facility study area (50-50-15-4098, 
an ahu) and one site is adjacent to the access road (50-50-15-4101, a wall segment).  These sites 
were recorded, mapped, and photographed.  Site 50-50-15-4098 was dismantled, tested by 
excavation and then reconstructed.  The three additional sites not directly affected by the 
proposed project (50-50-15-4099, -4100, and –4102) were inspected and are described in the 
inventory report.  (Appendix E has descriptions, photos, plan views and cross-sections of the 
archaeological sites located during the survey). 
 
One new site (50-50-15-4380) was recorded during a supplemental survey of the proposed utility 
corridors and road conducted in January 1997 (Table 4.3, Figure IV-10).  This site consists of 
two ahu constructed near the edge of the pu`u below the existing radio facility.  The site was 
mapped and a test excavation was carried out (Appendix E).  No artifacts, midden or other 
cultural material were encountered in the excavation.  Following excavation, the ahu was 
reconstructed.  The age of this site is undetermined.  The site is significant under criterion D--it 
has yielded or is likely to yield information important for research on prehistory or history.  No 
further work is recommended for this site.  The information it contains has been recorded by the 
mapping and excavation that was carried out (See Appendix D for plan-view and cross sections 
of the site). 
 
Of the two sites within the project area, it is believed that ahu site 5-50-15-4098 within the 
project area is a marker, either historic or modern, and Site 50-50-15-4101 within the access 
corridor, is a wind shelter and/or a goat hunting blind.  Both sites conform to the other known 
archaeological remains elsewhere within Haleakala Crater.  Like the sites within the project area, 
the other three archaeological sites, observed beyond the project area, appear to be markers 
(4099, 4100) and the latter appears to be a shelter (4102). 
 
The wall segments are interpreted as temporary shelters, probably goat hunting blinds.  These 
sites are significant for their information content (significance criterion "D") because they 
represent historic activities occurring at Haleakala such as hunting and possibly military 
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activities.  The ahu are undoubtedly markers.  Ahu of this sort are found along heavily traversed 
foot trails, roadways, and on the mountain slopes of Haleakala.  It cannot be known how old 
these markers are in many cases. 
 
It is thought that one or more of the ahu recorded during this project (particularly site 50-50-15-
4098) may have been built historically during the island surveys or in the beginnings of 
bulldozing of Skyline Drive.  Site 50-50-15-4098 was tested for subsurface deposits with 
negative results other than a narrow piece of lightweight beige canvas cloth.  This archaeological 
feature will be preserved during construction. 
 
Site 50-50-15-4101, a wall segment, is located in the road right-of-way and therefore care must 
be taken not to destroy it during construction.  The wall is constructed of piled a`a cinder cobbles 
and measures about 9.25 feet long by 1.3 feet wide with height varying from 1.6 feet on the east 
side and 3.3 feet on the west side where the outcrop drops to the ground surface.  A thin metal 
wire runs through the site, and is thought to be from army communications. 
 
The site is interpreted as being a temporary habitation shelter of the historic era and possibly 
modern as indicated by the associated communication line.  No cultural layer is associated with 
this feature and there is no evidence of a traditional use.  The site probably served as a wind 
shelter or goat hunting blind with possible military use.  Since road widening will not be 
required, this site should remain intact during construction. 
 
This site is evaluated as being significant under Criteria D of the National Register for its 
informational content.  No further archaeological research is recommended for the project area.  
No archaeological evidence for prehistoric age or specialized function was found for either of the 
two archaeological sites directly affected by the project (50-50-15-4098 and 50-50-15-4101).  
They have yielded their information through map location, description, and for site 50-50-15-
4098 through subsurface testing.  This information has been transmitted to the DLNR Historic 
Preservation Division.  These sites are therefore considered no longer significant.  A letter from 
the DLNR Historic Preservation Division to Cultural Surveys Hawaii, Inc., states the 
archaeological inventory has been successfully executed (Appendix E). 
 
It is also important to note that no action will be taken that will impede worship or access to 
previously accessible sites for Native Hawaiians, with the possible exception of intermittent 
short-term closures during construction.  Every effort will be made to keep such closures to the 
absolute minimum necessary to protect the safety of the visitors. 
 
5.1.9 Recreational Use Impacts 
  
The project site is located within a hunting zone.  DLNR specifies a 400 yard "no hunting" zone 
surrounding all facilities and roads.  The safety zone on either side of the road would not be 
increased much over what is currently there.  However, the presence of the facility would take at 
least 5 acres from the hunting area.  During construction, the 400 yard “no hunting” zone should 
not be impacted. 
 
Hiking is a popular activity along the Skyline Trail.  During construction, the area may be 
blocked from time to time for safety reasons.  Adequate notice will be given so that people will 
not go all the way to the summit only to find the trail is not accessible.  Once the facility is 
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operational, normal hiking activity can be resumed.  The period of intermittent limited access 
should be less than one year. 
 
5.1.10 Traffic Impacts 
 
It is estimated that an average of 15 construction jobs will be provided over the one year 
construction period.  It is assumed that the maximum number of workers on site in any given day 
would also be 15.  Most of the construction workers will only be on site during particular phases, 
meaning that only a fraction would be on site at any given time.  An increase in traffic will be 
unavoidable during construction, however intermittent.   Construction-related traffic will include 
workers' vehicles, various types of heavy equipment and deliveries of materials and supplies.  
Once mobilized to the site, equipment will likely remain for the duration of the construction 
period. 
 
Any heavy construction equipment will be stored on the site for the duration of the construction 
period.  Of concern is the effect of the large, heavy trucks traveling up the mountain carrying 
equipment and construction materials to the summit.  These movements inevitably cause some 
slow-downs and queuing.  The number of large, oversize loads that will be needed is small, and 
any required will be mobilized during off-peak hours when other traffic is light.  Hence, 
disruption to the operations of the National Park and inconvenience to visitors is expected to be 
slight. 
 
Other measures to mitigate impacts will include contractor-provided transportation, scheduling 
truck trips for off-hours and use where possible of helicopters to bring materials to the site.  
Because 4-wheel-drive vehicles may be needed to reach the site under certain weather 
conditions, it is probable that workers will "car pool." 
 
5.1.11 Hazardous Materials and Waste Handling 
 
Only small volumes of hazardous chemicals would be used during the construction of the 
coordinated broadcast facility.   These would be handled in areas designed to contain any spills, 
avoiding the potential for significant releases to the surrounding environment.  A new petroleum 
storage tank would be installed above ground, and it would be double-walled, with the 
appropriate leak detection devices installed.  The tank would be installed on a concrete basin, 
appropriately sized to contain all fuel in the event of a double wall failure.  In 1994, a spill study 
conducted by Belt Collins & Associates at AEOS concluded that a release of 11,000 gallons of 
diesel fuel (a much greater quantity than would be stored at Kalepeamoa) onto the cinders at that 
site would result in fuel concentrations of less than 0.03 micrograms per liter at the top of the 
water table.  Since the distance to the water table from the coordinated broadcast site is only 
about 4% less than from AEOS, it is anticipated that a large spill would have the same minimal 
effect. 
 
5.1.12 Socioeconomic Impacts 
 
Construction of the facility and appurtenant infrastructure is expected to last about one year.  
Expenditures for construction are estimated at $2.4 million (based on a 1989 cost estimate by 
Communications Associates, Inc. and adjusted for inflation using the Construction Cost Index).  
Construction activity of this magnitude will provide about 15 jobs with an annual payroll of 
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$600,000 (based on an average salary of about $40,000 per job in Hawaii).  In addition, 
purchases of goods and services are expected to support about 20 more jobs throughout the 
economy during the construction period (based on State economic multipliers).   
 
Relocation expenses for broadcasters are estimated at from $300,000 to $500,000 each.  The 
cumulative cost of this relocation expense could be as high as $3.5 million. 
 
5.2 IMPACTS FROM OPERATION 
 
5.2.1 Visual Impacts 
 
5.2.1.1 Short Range Visual Impacts 
 
Because of the gradual slope of the terrain at the transmitter site, the landform (absent buildings 
and structures) will appear little different than at present.  Cuts and fills will be generally 
inconspicuous, aligned along the contours. 
 
The visual appearance of the site and surrounding terrain is rugged and barren surrounded by 
cinder cones and craters.  "Views to the east, south and west are spectacular and the landscape 
allows one to experience the mountain's primitive volcanic origin" (DLNR, 1990). The presence 
of up to four 199-foot antenna towers and the broadcast facility buildings will intrude upon this 
experience.  Although the use of colors that blend into the surrounding terrain and other 
measures should serve to mitigate some visual impact, towers and antennas are not as amenable 
to design mitigation. 
 
From lower elevations in the central valley, the towers would be visible on clear days.  From the 
upcountry area, the towers would appear as very short, thin additions to the mountain outline, not 
unlike the towers currently located in the saddle area.  Figure V-1 is a photographic rendering of 
the proposed towers as they might appear to an observer in upcountry Kula, relative to the 
visibility of other structures at the summit around midday.  Maximum setback of the towers from 
the edge of the site would obscure about 35’ of the lower part of the towers from viewing 
locations below. 
 
Although few people will see the facility up close, it is assumed that the degree of negative 
reaction would relate to the degree of acceptance of the project by the viewer.  Native Hawaiians, 
for example, may find the man-made structures intrusive on their vistas, which are central to 
their cultural practices.  It is also expected that hikers and others who seek a wilderness 
experience will have negative reactions based upon their desire to have a wilderness experience. 
 
5.2.1.2 Long Range Visual Impacts 
 
When there is no cloud cover at mid- or upper-elevations on the mountain, the largest of the 
existing HO structures and summit transmitter facilities can be seen from as far away as 
Ma’alaea in Maui's central valley.  They are hidden from view from most public points on the 
mountain itself by the natural terrain.  The nearest public viewpoints are Pakaoao (White Hill) 
Visitor Center and Haleakala National Park's Pu`u Ula`ula (Red Hill) Overlook.  The Visitor 
Center is just over 3,650 feet northeast of, and approximately 300 feet below HO and the General 
Broadcasting Area.  The Broadcasting Area is visible from much of the roadway connecting Park 
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headquarters with the summit.  The Pu`u Ula`ula Overlook is located on the east side of Red 
Hill, just below its summit.  The intervening terrain blocks direct views between the Overlook 
and the summit. 
 
A geometric analysis of potential view-planes to and from the project site, based on the 
hypothesis that "if I can see you, then you can see me", was undertaken.  Using data from 
U.S.G.S. maps of Haleakala and Maui Island, satellite photos of the island, and other pertinent 
data, potential lines-of-sight were interpolated from the top of the proposed towers to their 
intersection with points along the grade below.  This did not take into consideration localized 
terrain and vegetation which may block visibility. 
 
The broadcast facility may be visible from much of central Maui (Figure V-2).  It would most 
likely be visible from most locations that can see the existing observatories.  The broadcast 
facility will be considerably smaller than the observatory domes, appearing very similar to the 
towers in the Saddle Area.  Because of the terrain at the site, the support buildings will be 
virtually invisible; only the towers would be seen.  And even then, since the towers are being 
constructed along a ridgeline, some locations will see the towers silhouetted against the 
mountain, making them difficult to perceive.  Naturally, visual perception of the towers will 
decrease the farther away the viewer is from the site. 
 
The facility will be partially visible from several stretches of Haleakala Crater Road (Figure V-
3).  It will not be visible from the Park Visitor Center, White Hill, Red Hill or Park Headquarters. 
Because they will be relocated to the new site, the transmitters in the General Broadcasting Area 
will no longer be visible from the Park. 
 
The evaluation of visual impact is very subjective.  While the towers will be the highest 
structures in the summit area, the distance from most viewpoints would make them very small in 
relationship to the overwhelming mass of the mountain.  In addition, moving the transmitters 
from the summit area improves the view from Red Hill and other areas in the National Park.  
Although the use of colors that blend into the surrounding terrain and other measures should 
serve to mitigate some visual impact, towers and antennas are not as amenable to design 
mitigation.  The significance of the impact will differ among individuals. 
 
5.2.2 Impacts to Geology and Soils 
 
The project area is vulnerable to catastrophic events such as volcanic eruptions and earthquakes.  
Although Haleakala volcano is considered dormant, in light of an eruption within historic times 
(1790), renewed activity in the future is not improbable (Feldman and Siegel, 1980).  Earthquake 
records indicate that internal adjustments are still taking place in the earth's crust.  Haleakala 
National Park maintains a U.S. Geological Survey seismograph that monitors the seismic activity 
of the volcano (NPS, 1994). 
 
In regard to potential seismic events, A.S. Furumoto estimated that there is a 90 percent 
probability an earthquake with a magnitude of 7 or greater will be felt on Haleakala sometime 
within the next 75 years (Furumoto, 1991).  Based on this conclusion, and on the possibility that 
the summit of Haleakala will oscillate more than the lower elevations where the previous data 
had been collected, he recommended that structures planned for the summit be designed to resist 
a ground acceleration of at least 0.3 gravity (g).  The impact of a magnitude 7 earthquake on the 
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proposed broadcast facility would be severe but localized.  All of Hawaii is in Seismic Zone 3 
for building design under the Uniform Building Code (UBC).  Foundation and building design in 
accordance with the UBC, together with specific recommendations from structural engineers, is 
expected to be adequate for the structures. 
 
A volcanic eruption at or near the project site could have a severe impact on facility structures 
and operations.  Because the proposed broadcast facility will be located in a remote area--nearly 
a mile from the nearest occupied structure--and no full-time employees will work at the site, 
assuming adequate warning the probability of loss of human life due to volcanic eruption would 
be very low. 
 
Not withstanding the precautions described in the previous paragraphs, there is always a 
probability that under certain circumstances facility property could be damaged or destroyed by 
an earthquake or volcanic eruption.  The developer should obtain appropriate insurance to cover 
these contingencies. 
 
5.2.3 Hydrologic Impacts 
 
5.2.3.1 Stormwater Runoff/Groundwater Recharge Volumes 
  
There are no known springs within several miles of the site.  The depth to groundwater is 
unknown, but is in the range of thousands of feet.  There should be no adverse effect on 
groundwater sources from the discharged effluents. Individual wastewater treatment facilities 
must be approved by the DOH. 
 
5.2.3.2 Water Quality 
 
There will be minimal impact on the existing water supply.  Low-flush toilets and water-saving 
fixtures on the commodes will be specified, therefore, less than 100 gallons per day of water will 
be required for the facility.  This will be used primarily for flushing and hand-washing.  A water 
catchment system for the collection and storage of water for non-potable uses will be 
incorporated in the facility design.  Bottled water will be used for drinking.  Again, it should be 
emphasized that most of the proposed tenants are already using water at other summit facilities.  
The action merely relocates these individuals to the new site. 
 
5.2.4 Impacts to Air Quality  
 
There will be no additional effect on air quality from vehicular sources because the number of 
trips will remain essentially the same as the existing facility operations. 
 
The emergency generator will require a permit.  An application for an Authority-to-Construct 
permit must be filed with the DOH.  The applications will describe the project location, 
equipment specifications, fuel to be used (diesel, <2 percent sulfur), and operating schedule 
(including monthly testing).  The application will also include an emissions discussion that 
quantifies the SO² and other air emissions over an annual period.  All emissions will meet 
applicable air quality standards. 
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5.2.5 Noise Impacts 
 
The operation of the broadcast facility would not significantly increase the volume or type of 
vehicular traffic to or from the Kalepeamoa area.   It is estimated that about five to ten vehicle 
trips per week will be necessary to maintain the facility, except in the event of emergency.  
Therefore roadside noise levels would not change significantly. The proposed broadcast facility 
would not generate significant levels of noise.  The only potential for significant noise would be 
the emergency generator, which would operate infrequently and for short periods of time.  
Hunters or hikers in the immediate vicinity could hear the emergency generator if it were 
running.   However, the closest public gathering place is Red Hill Overlook, which is about 1.5 
miles from Kalepeamoa, and generator noise would not be audible from that distance. 
 
5.2.6 Biological Impacts 
 
5.2.6.1 Avifauna 
 
The coordinated broadcast facility would be constructed to minimize potential impact to the 
dark-rumped petrel or nene geese flying over the area.  As recommended in Utility Corridor 
Option 1, there would be no overhead power lines, no fences around the facility, and no 
unshielded lights to disorient birds in flight.  Because the studies cited earlier appear to indicate 
that the antenna towers may be potential obstructions to the flight of these birds, novel 
innovative means of alerting or “scaring-off” birds in flight can be used.  One approach would be 
to use a “smart chip” or integrated circuit in compact systems mounted at various tower 
locations, to detect and identify the specific calls of petrels or nene in flight.  The same system 
would then produce warning sounds specific to those species by “reverse speech synthesis”.  
Similar types of noise “scare” technology is in use today at airports and other locations where 
bird overflights are problematic. 
 
5.2.6.2 Invertebrate Fauna 
 
Once construction activities on both the project site and the access road are completed, the area 
will have experienced some loss of microhabitats.  However, it is not anticipated that operation 
of the facility would have any further effect on invertebrate populations.  Particular attention will 
be required to prevent any waste food products or other trash from attracting alien invertebrates 
and rodents to the site. 
 
5.2.7 Human Health and Safety 
 
There have been concerns about the human health impacts of exposure to radio frequency  
radiation since high power radio frequency devices became widespread during and after World 
War II.  Standards limiting human exposure have been in effect in the United States since 1953, 
when the U.S. Navy set a limit for exposure to its personnel. 
 
Procedures for evaluating human exposure to radio frequency energy are outlined by the Federal 
Communications Commission in FCC OST Bulletin No. 65.  The FCC’s current requirements 
regarding human exposure to RF radiation are specified in 47 CFR 1.1310.  The rule section sets 
for two tiers of maximum permissible exposure limits: a limit for “general 
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population/uncontrolled areas”, and a lower limit for “occupational/controlled” locations.  The 
latter permits a higher level of exposure to RF radiation than the former. 
 
In 1998, Cavell, Mertz, and Perryman, Inc. conducted a preliminary assessment addressing the 
potential for human exposure to RF radiation in the vicinity of transmitter antennae at 
Kalepeamoa.  The RF study was performed using methods and guidelines documented in the 
FCC's Office of Science and Technology Bulletin 65 (OST-65).  The lower “general 
population/uncontrolled areas standard for RF exposure was applied to demonstrate that with 
reduction of signal toward higher terrain, humans would be exposed to only a fraction of 
permissible RF limits for "controlled/occupational" areas. 
 
Four assumptions were applied in the safety study.  First, all current and future TV and FM 
emitters located at both the general broadcasting area and the “Saddle Area” were assumed to be 
broadcasting from Kalepeamoa.  Second, the maximum effective radiated power levels permitted 
for each broadcast station were used in the calculation, even though actual emissions would 
depend upon height of the antenna, the channel involved, and the particular geographic area of 
operation.  Third, it was assumed for the purpose of calculations that all broadcast antennae were 
on a single tower located at the center of the proposed site, to provide a “worst case” source of 
RF radiation.  Fourth, the very minor contributions to RF on the ground from communication 
and miscellaneous emitters were ignored. 
 
RF calculations were conducted for a series of points two meters above terrain level, moving 
horizontally away from the base of the proposed tower.  At each point. the depression angle and 
diagonal distance to each of the antenna levels was measured.  The relative field levels were 
derived at each point utilizing the depression angles measured, and the vertical plane elevation 
RF pattern graph (provided by the antenna manufacturer).  The calculated relative field levels, in 
conjunction with the diagonal distances and ERP for each antenna array, were then applied to the 
appropriate formulas found within OST-65 to yield a corresponding RF signal density.  The RF 
densities were summed to produce a total RF signal density for each point.  The results of the 
study were graphed (Figure V-4).  For ease of reference, the values have been shown as 
percentages of the 47 CFR 1.1310 standard for safe human exposure. 
 
As Figure V-4 shows, a substantial rise in the terrain towards the east-northeast of Kalepeamoa 
was found to increase the RF density to its highest value, about 106% of the uncontrolled 
population limit, at 275 meters.  However, this would be the case only if the RF signal were 
radiated at full power toward the geographical rise.  An actual antenna should have a horizontal 
plane pattern with a much lower relative field toward this area.  The data series labeled “Along 
Terrain Rise (DA)” in Figure V-4 was calculated with a very conservative 60% reduced relative 
field.  The highest RF density in that series is about 38% of the limit at a distance of 275 meters. 
 
Since these calculations are only estimates, RF measurements will be conducted during and 
subsequent to construction of the site, to assure that these calculations are consistent with actual 
measurements. 
 
Because the potential for exposure to workers on the antenna tower will be addressed by 
instituting procedures for working in the vicinity of RF sources that will prevent excessive 
exposure of personnel.  Radio frequency energy at the broadcast facility will be monitored 
regularly.  The facility will also use protective structures and signs to discourage the public from 
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accessing potentially dangerous area.  FCC regulations may require that the antenna towers are 
either fenced or equipped with anti-climb devices to prevent unauthorized personnel from 
injuring themselves and/or vandalizing the equipment.  Because there is concern that the 
endangered Hawaiian dark-rumped petrel will fly into a tall fence or other barrier, design of 
appropriate barriers must be coordinated with the USFWS.  One possible design will be a 6-foot-
high fence--with no barbed wire--posted with signs warning people not to enter the facility.  
Intruder detection devices could be included in the design. 
 
Other possible solutions include building a stone wall around the facility with gates on either end 
and/or by installing fencing only around the towers.  Barbed wire and fences higher than 6 feet 
will be prohibited. 
 
5.2.8 Impacts on Historical, Archaeological, and Cultural Resources 
 
The operation of the coordinated broadcast facility would have no impact on historical, 
archeological, or cultural resources.  The archeological features would be preserved during 
construction and the area would continue to be accessible to native Hawaiians for cultural 
practices, excluding entry to the facility or towers, as required by the FCC for prevention of 
injury or vandalism by unauthorized entry.   
 
5.2.9 Infrastructure Impacts 
 
5.2.9.1 Traffic 
 
The coordinated broadcast facility will be operated by remote control.  No full-time employees 
will work at the site.  Each user will probably visit the facility about four times a month for 
routine or FCC-required maintenance.  In addition, unscheduled trips will be necessary for 
emergency maintenance.  These visits could occur at any time of day or night with most major 
maintenance  activities occurring at night to avoid transmitter down time during prime hours.  As 
is the case with the existing broadcast facilities, some users may choose to consolidate this 
maintenance by joining together to retain a local individual or firm to service several stations.  
MECO and GTE HTCO will come to the site periodically for regular and emergency 
maintenance on their lines. 
 
Since tenants of the site will primarily be broadcasters who are presently located in the summit 
area, Haleakala Crater Road should experience no increase in traffic from than already occurs 
due to existing operations. 
 
5.2.9.2 Electrical Power 
 
MECO will extend existing lines to the project site.  The facility is expected to initially use 500 
kW of power for its operations and environmental controls.  Present MECO customers will not 
be affected by the project and the amount of electrical power required will not adversely affect 
MECO's generating capability.  Although electricity usage will increase slightly, particularly 
after the DTV antennas are in operation, it should be emphasized that most of the proposed 
tenants are already using power from the MECO grid, including both general broadcasting and 
“saddle” users.  The action is merely to redistribute existing power to the new site. 
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Appropriate energy efficient and conservation features suitable to reduce peak demand will be 
built into the project.  These will include the use of energy efficient light sources and equipment.  
No air conditioning is required.  To the extent possible, the building will be designed for energy 
efficiency.  
 
An on-site generator and fuel storage tank is required to ensure sustained operation in 
emergencies, i.e., wind and ice storms, which result in failure of power from the MECO grid.  
Tenants of the facility will share a single on-site generator.  The generator will be capable of 
delivering up to 500 kW continuously for as long as four days. 
 
According to MECO records (UH IfA, 1994), the electrical supply to the summit area is 
generally reliable.  Except for regular tests (about once a month) and/or in the event of a major 
storm that causes widespread outages, the emergency generator would be operated infrequently.  
The generator will meet all requirements specified by the State Department of Health (DOH). 
 
An appropriately-sized above-ground diesel fuel storage tank will also be required.  Fuel in the 
tank will be replenished on a regular basis.  The tank specifications will include a concrete basin 
area at the base sufficient to ensure that any spills would be contained. 
 
5.2.9.3 Sewerage 
 
There is no central waste/sewage collection or storage system at the Haleakala Summit.  As 
shown on Figures III-1, a septic system leading to a leach well will be used to dispose of the 
small amount (less than 100 gpd) of sewage generated at the facility.  The 8-foot-wide by 10-
foot-deep leach well will be lined and have crushed rock at the bottom.   
 
5.2.10 Hazardous Materials and Waste Handling 
 
Solid waste generated at the site will be kept in covered refuse containers and carried out by 
facility workers.  Non-hazardous trash will be disposed of off-site in a licensed landfill.  
Recyclable material will be handled in an appropriate manner. 
 
The Resource Conservation and Recovery Act (RCRA) and the Hazardous and Solid Waste 
Amendments of 1984 set standards and requirements for the management of solid and hazardous 
wastes.  RCRA regulations (42 USC 6901 et seq. 40 CFR Parts 260 to 272) define hazardous 
waste as any discarded material that is solid, liquid or gaseous and that "because of its quantity, 
concentration or physical, chemical or infectious characteristics may contribute to an increase in 
mortality or serious illness or the environment when improperly managed." 
 
40 CFR Part 261 defines hazardous wastes and also provides lists of hazardous wastes from 
specific and nonspecific sources.  Materials that are neither solid nor hazardous wastes and small 
quantities are exempt from all or part of the regulations. 
 
It is unknown at the present time what, if any, hazardous products will be used in routine facility 
maintenance activities.  The facility management will comply with the Resource Conservation 
and Recovery Act, as amended.  Any defined hazardous waste will be taken to Kahului for 
transport to an authorized Transport Storage and Disposal Facility. 
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5.2.11 Socioeconomic Impacts 
 
The relocation of the transmitters would permit new astronomical facilities to be built. 
Construction expenditure for each new astronomical facility is estimated at $1 million to $10 
million, with as much as 50 percent of this being spent on Maui.  If transmitters are not relocated 
from the summit area to Kalepeamoa, then additional scientific facilities are not expected to be 
constructed.  If transmitters are relocated, then it is estimated that by the year 2015, an additional 
three to five new scientific facilities will be attracted to Haleakala, and construction expenditures 
could be on the order of about $25 million.  The construction period is expected to be on the 
order of about 2 years for each facility, or about 6 to 10 years in all. 
 
Construction employment on Maui as a result of these projects is expected to average about 20 
jobs during the construction period, with total construction payroll averaging about $800,000, 
based on an average salary of about $40,000 per job.  The number of construction jobs and the 
types of construction workers (e.g., heavy-equipment operators, cement workers, steelworkers, 
electricians, plumbers, roofers, painters, etc.) will vary greatly over time, depending upon the 
size of the facility being constructed and the phase of construction. 
 
In addition to direct construction employment, purchases of goods and services are expected to 
support about 30 more jobs throughout the economy during the construction period (based on 
State economic multipliers). 
 
The average annual operating cost of each of the scientific facilities is estimated to be between 
$1 million and $5 million spent in Hawaii.  By 2015, the annual operating expenditures could 
amount to about $12 million, assuming that four scientific facilities are built and that operating 
expenditures average about $3 million per scientific facility. 
 
New employment in Hawaii upon full operation of the scientific facilities is expected to range 
from between 2 and 10 jobs per facility.  This figure could vary greatly depending upon the size 
of each operation.  The number of jobs could grow to 20 to 30 employees by 2015, based on 
about 6 jobs per scientific facility, In addition to direct operating employment, purchases of 
goods and services are expected to create 20 to 30 more jobs (based upon State employment 
multipliers).  In addition, operations will generate revenues to the state and county. 
 
In addition to astronomy interests, the broadcasters will be charged rent, which is yet to be 
determined.  It is assumed that relocation costs for the broadcasters are less than the costs of 
staying at the existing site given required compliance with stringent new RF exposure and 
interference standards.   
 
5.2.12 Radio Frequency Interference Impacts 
 
Moving the broadcasters to Kalepeamoa will decrease radio frequency (RF) energy at the 
observatories to an acceptable level but may cause problems with equipment located at the FAA 
low site.  In particular the FAA radios and those operated by the Department of Health's 
MEDICOM service may be susceptible to overload from the relocated broadcast transmitters.  
Coordination and filtering may be necessary although in fact the broadcasters will be only 
slightly closer to these facilities than they were at the original location and there is 300 feet of 
vertical separation between the two sites. 
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Antenna pattern beam shaping will insure that the broadcasters do not cause interference to the 
observatories.  Microwave links are also maintained between the studio and the transmitter.  
Links currently established between Oahu and the general broadcast area will also work at the 
new location with slight realignment. 
 
5.2.13 Impact on Protective Services 
 
All of the facilities in the summit area provide for their own fire, security and emergency 
medical services.  The broadcast facility will have an appropriate number of fire extinguishers 
and a fire escape plan.  Either facility management or tenants (or both) will be responsible for 
fire protection at the site.  Because of the remoteness of the facility, a major fire or natural 
disaster would probably cause extensive damage to the structures and equipment on site.  There 
will be no impact on the County of Maui Fire Department as they would not be expected to 
respond. 
 
Security will be provided by the facility managers; safety will be according to FCC and OSHA 
regulations.  As with the other facilities in the summit area, the broadcast facility will be locked; 
entry will be by authorized personnel only.  There will be no effect on the County of Maui police 
department. 
 
5.2.14 Cumulative Impact of the Proposed Action 
 
There would be a cumulative, but not significant, visual impact from the proposed facility.  The 
four towers and equipment building would in the short term, add to the number of man-made 
structures already populating the Haleakala ridge-line.  However, it is anticipated that the man-
made structures in the saddle facility would eventually be removed, restoring that part of the 
ridge-line to its prior visual condition.  The development of a coordinated broadcast site would 
also reduce the visual pollution now caused by the proliferation of antennae in the general 
broadcast area near the Red Hill Overlook, which is visited by more than one million persons 
each year.  The view from infrequently traveled Skyline Drive would be impacted from below 
the FAA low site to Kalepeamoa (a distance of about 2,000 feet) and from Kalepeamoa down to 
an area below Kanahau (a distance of about one mile).  Depending on exact location along the 
road, the towers may be visible against the sky, or against the terrain.  The facility would add to 
other indications of human disturbance, e.g., the pull boxes from fiber cable conduits, modern 
stone marker piles, and remnants of former military and civilian construction.  From various 
locations on the Waiakoa trail, the transmitter towers would be visible, as are the current FAA 
facilities, Air Force observatories, and other summit structures.   
 
A new facility at Kalepeamoa would add an insignificant contribution to the biological impact 
caused by other facilities at the summit area.  Additional minor destruction of microhabitats for 
invertebrate species, and potential additional obstructions for ‘U’au flying in the area. 
 
The cumulative impact of the proposed facility on archeological, cultural, and historic resources 
is negligible.  These resources will remain intact and access to the area will be unchanged, with 
the exception of a few thousand square feet of restricted facility entry.  It is acknowledged that 
the summit area of the mountain in its entirety is construed to be a cultural resource by some 
native Hawaiians.  The addition of another man-made structure near the summit area would be 
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viewed by those individuals as having a cumulative impact, when considered in light of the 
numerous other facilities already present. 
 
The cumulative impacts on infrastructure would be minor.  Electrical power would be 
subsurface, and MECO has available resources to supply the additional 500 kV required by the 
site utilizing the excess capacity of the Kula substation.  Water supply for the area would not be 
impacted, since the facility would not be connected to any county water system.  The 
telecommunication requirements can be met without impacting other requirements at the summit.   
Either the nearby fiber optic line or standard phone line would serve to support the facility, and 
communications by microwave transmission is part of the purpose for the facility. 
 
The Conservation District Use Permit for the coordinated broadcast site will be prepared with the 
intent of minimizing cumulative impacts in the summit area.   The CDUP will optimize planning 
for the proposed facility such that the actual design minimizes earthwork, building mass, and 
roadwork.  The design will also optimize location, color of buildings, entry protection, etc., to 
ensure that the least visually obtrusive structures are built.  Requirements will be incorporated in 
the CDUP for prevention of introduction of alien species, reduction of risk from pollution, and 
protection of cultural resources.  With the appropriate constraints described in this document, the 
development of a coordinated broadcast facility site at Kalepeamoa can be accomplished without 
significant adverse effects to the natural environment. 




