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SUMMARY  

 
The County of Hawai‘i is upgrading its radio system, which is used by various County agencies 
for emergency and other communications. Some components of the current radio system are 
outmoded and in need of repair. The County is undertaking a variety of coordinated actions to 
address this issue.  
 
Limitations with the current coverage present mission safety issues for responding public safety 
agencies. Reliable and complete communications infrastructure is critical for effective mission 
operations, public safety and general government operations. With the current system, there are 
certain areas of the island with poor to no radio communications, particularly the Puna and Ka‘ū 
Districts. This means that Fire, Police, Emergency Medical Services and Civil Defense personnel 
are sometimes cut off from communication with headquarters and other personnel. During 
wildfire, tsunami, storms or other disaster events, all other conventional and public 
communications can be affected. This places an even greater need to insure operability and 
coverage of the County radio system. 
 
To rectify this situation, the County is identifying suitable locations for new communication 
sites, preferably on County property in order to increase security, reduce cost and facilitate 
construction and use. Once a given site or site complex has been identified and it is determined 
that site control is feasible, the County is conducting environmental analysis. Currently, the 
County has determined that the Ocean View Fire Station is a suitable site. The County proposes 
to construct a 130-foot tall radio tower equipped with one microwave dish and two two-way 
radio antennas. The communication site will also have a communications shelter, emergency 
generator, fuel tank, and fencing. Tests have demonstrated that this will be a safe and effective 
location that offer lines of sight to other  key facilities, which will enable critical coverage of gap 
areas and improve overall County radio coverage in Ka‘ū.  
 
The surface of the project site has been almost fully disturbed by grading and emplacement of 
infrastructure, and no rare, threatened or endangered plants species or archaeological sites are 
present. Mitigation measures will prevent impact to endangered fauna and water quality. Minor 
visual impacts will occur. The location and low power output of the radio antenna ensure that no 
electromagnetic energy impacts will occur. 
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PART 1: PROJECT DESCRIPTION, PURPOSE AND NEED 
AND ENVIRONMENTAL ASSESSMENT PROCESS 

 
1.1 Project Location, Description and Purpose and Need 
 
The County of Hawai‘i is upgrading its radio system, which is used by various County 
agencies for emergency and other communications. Some components of the current 
radio system are outmoded and in need of repair. The County is undertaking a variety of 
coordinated actions to address this issue. The Department of Public Works (DPW) is 
participating in the project and is coordinating the environmental assessment (EA).  
 
According to Civil Defense Administrator Darryl Oliveira, limitations with the current 
coverage present mission safety issues for responding public safety agencies. Reliable 
and complete communications infrastructure is critical for effective mission operations, 
public safety and general government operations. With the current system, there are 
certain areas of the island with poor to no radio communications, particularly the Puna 
and Ka‘ū Districts. This means that Fire, Police and Civil Defense personnel are 
sometimes cut off from communication with headquarters and other personnel. During 
wildfire, tsunami, storms or other disaster events, all other conventional and public 
communications can be affected. This places an even greater need to insure operability 
and coverage of the County radio system. 
 
To rectify this situation, the County is identifying suitable locations for new 
communications sites, preferably on County property in order to increase security, reduce 
cost and facilitate construction and use. Once a given site or site complex has been 
identified and it is determined that site control is feasible, the County is conducting 
environmental analysis. 
 
Currently, the County has determined that a site on the makai portion of the Ocean View 
Fire Station lot is a suitable site (see Figures 1-3 for site location and appearance, and 
Appendix 1 for Site Plan). As listed in Table 1, the communication site will have a 130-
foot tall radio tower equipped with one microwave dish and two 2-way radio antennas, 
along with a communications shelter, emergency generator, fuel tank, and fencing. Tests 
have demonstrated that this will be a safe and effective location that offers lines of sight 
to other key facilities, which will enable critical coverage of gap areas and improve 
overall County radio coverage in Ka‘ū.  
 

Table 1.  Communication Site Details 
Site/Feature Ocean View Fire Station Communication Site 
Tower Height   130 feet 
Width at Top   2’-6” 
Width at Base   14’-8” 
Antennas* One 6’ diameter microwave dish at 125’; one 2-way radio antenna 

at top;  and one 2-way radio antenna at 100’ 
*Microwave frequencies will be in the 6-11 Ghz range and the radio systems will be 150-174 MHz   
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Figure 1a.   Location Map – Island Location 

 
 

Figure 1b.   Location Map – Aerial Image 

 
Satellite Map from Bing © 2015 Microsoft, HERE, Pictometry Bird’s Eye  
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Figure 2.    TMK Map 

 
 

Figure 3.     Project Site Photograph 
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For security, all features at the site will be enclosed within a fenced compound, and the 
Fire Department will provide a 24-hour presence on site. In order to avoid impacts to 
Hawaiian hoary bats, the fences will not have barbed wire or razor wire. Given that the 
tower is less than 200 feet in height and is not located in close proximity to an airport or 
known flight path, the County does not anticipate the need for tower lighting. Final 
determination of lighting requirements will be made upon submittal of the Antenna 
Structure Registration (ASR) with the Federal Communications Commission (FCC).  
 
The FCC has mandated that by January 1, 2013, all public safety and business industrial 
land mobile radio systems operating in the 150-512 MHz radio bands must cease 
operating using 25 kHz efficiency technology, and begin operating using at least 12.5 
kHz efficiency technology. The purpose is to ensure more efficient use of the spectrum 
and greater spectrum access for public safety and non-public safety users. Migration to 
12.5 kHz efficiency technology will allow the creation of additional channel capacity 
within the same radio spectrum, and support more users. After January 1, 2013, licensees 
not operating at 12.5 KHz efficiency may be in violation of the Commission's rules and 
could be subject to FCC enforcement action, which may include admonishment, 
monetary fines, or loss of license. The proposed County of Hawai‘i communications 
facilities have been designed to conform to the mandated narrow bandwidth frequency 
requirements imposed by the FCC. The County of Hawai‘i has received a waiver from 
the FCC to continue operating in the wideband 25 kHz mode until July 31, 2017, at 
which time the County narrow-banding upgrade project will be completed.   
 
The cost of the Ocean View Fire Station Radio Communication Site project is estimated 
at $1,200,000. Cost estimates for construction are at this point approximate and will be 
refined during design. If the project is approved, design is expected to be completed early 
in the first quarter of 2016. Construction would begin after securing a County of Hawai‘i 
Use Permit for the site and should be completed within about six to eight months.  
 
1.2 Environmental Assessment Process 
 
This Environmental Assessment (EA) process is being conducted in accordance with 
Chapter 343 of the Hawai‘i Revised Statutes (HRS). This law and its implementing 
regulations, Title 11, Chapter 200, of the Hawai‘i Administrative Rules, are the basis for 
the EA process in the State of Hawai‘i. According to Chapter 343, an EA is prepared to 
determine impacts associated with an action, to develop mitigation measures for adverse 
impacts, and to determine whether any of the impacts are significant according to thirteen 
specific criteria. Part 4 of this document states the finding (anticipated finding, in the 
Draft EA) that no significant impacts are expected to occur; Part 5 lists each criterion and 
presents the findings (preliminary, for the Draft EA) for each made by the County of 
Hawai‘i Department of Public Works, the proposing/approving agency. If after 
considering comments to the Draft EA the approving agency determines that no 
significant impacts would likely occur, then the agency issues a Finding of No Significant 
Impact (FONSI), and the action is permitted to proceed to other necessary permits and 
approvals. If the agency concludes that significant impacts are expected to occur as a 
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result of the proposed action, then an Environmental Impact Statement (EIS) is prepared. 
 
1.3 Public Involvement and Agency Coordination 
 
The following agencies, organizations and individuals were consulted in the development 
of the EA:  
 
 Federal: 
  Federal Communications Commission 
  U.S. Fish and Wildlife Service 

 
State: 
 Department of Transportation  Department of Health    

  Department of Land and Natural Resources: Director; Historic  
   Preservation Division  

Office of Hawaiian Affairs 
  
County: 

Police Department   County Council    
Department of Water Supply   Fire Department   
Planning Department     

 
 Organizations and Individuals: 
  Sierra Club    Neighboring property owners 
 
Copies of communications received during early consultation are contained in Appendix 
2a. It should be noted that during the early consultation phase of the preparation of the 
EA, two potential communication sites in the Puna District were also to be included for 
analysis in the EA. Since that time, it was determined that site control could not be 
achieved in a reasonable amount of time, and these proposed communication facilities 
may need to be relocated to other sites that the County has not yet been able to identify. 
This EA concerns only the Ocean View Fire Station communication site. 
 
Comments to the Draft EA and responses to these comments are contained in Appendix 
2b. Various places in the EA have been modified to reflect input received in the comment 
letters; additional or modified non-procedural text is denoted by double underlines, as in 
this sentence. 
 
 
  



 

 6 
Hawai‘i County Radio Communication Site at Ocean View Fire Station Environmental Assessment 

PART 2: ALTERNATIVES 
 
2.1 No Action  
 
Under the No Action Alternative, the Ocean View Fire Station communication site would 
not be constructed, and critical gaps in radio coverage would not be addressed. The 
community would not benefit from better response time to police, fire, medical and civil 
defense emergencies.  
 
2.2 Alternative Locations  
 
Officials with the County of Hawai‘i evaluated several properties on multiple criteria 
including coverage area (to maximize effectiveness), County ownership (if possible; to 
increase security, reduce cost and facilitate construction and use), available electricity 
and access, and extent of previously disturbed surface area. The selected site was superior 
to all other sites, and as there do not appear to be appreciable environmental impacts at 
the proposed site, no alternative sites have been advanced for study. 
 
To ensure appropriate and effective radio coverage, the County provided the radio 
manufacturer with a list of available County owned radio and microwave sites for 
consideration in the overall radio frequency (RF) design of the system. This list included 
existing and planned communication sites, which were to be considered as primary 
selection sites. In addition, the County provided a list of County-owned properties that 
are currently not being utilized as communication sites for consideration as secondary 
sites in the overall RF design. During the RF design process, the selected radio vendor 
produced coverage maps based upon various combinations of selected sites. In order to 
achieve the required coverage in the Ocean View area, the only satisfactory site available 
was the Ocean View Fire Station project site. Another County-owned site initially 
considered was the existing County radio site at South Point, but it could not provide the 
desired radio coverage in the Ocean View area due to a ridge that obstructs line of sight.  
Another upper elevation Ocean View site had favorable line of site but is not County 
owned and lacks utility power. Neither these nor any other known site under County 
control provides the necessary RF coverage in the underserved areas of Ka‘ū, where 
existing coverage can be poor or non-existent.   
 
In order to connect the proposed new RF site to the existing system, there must be line-
of-sight connectivity to the existing microwave network, due to the lack of fiber or other 
means of backhaul in the new project site locations. The tower at the Ocean View Fire 
Station project site can be sized sufficiently to connect via a new microwave link to the 
existing County site at South Point.  
  



 

 7 
Hawai‘i County Radio Communication Site at Ocean View Fire Station Environmental Assessment 

PART 3: ENVIRONMENTAL SETTING, IMPACTS AND 
MITIGATION MEASURES 

 
Basic Geographic Setting 
 
The area that will be utilized for the communication site is referred to throughout this EA 
as the project site.  
 
3.1 Physical Environment 
 

3.1.1 Climate, Geology, Soils and Geologic Hazards 
 
Environmental Setting 
 
The project site is at 2,950 feet in elevation in a somewhat cool and dry environment, 
with about 34 inches of annual rainfall (Giambelluca et al 2013; UH Hilo-Geography 
1998). 
 
Geologically, the project site is located on the flank of Mauna Loa, not far from the 
Southwest Rift. The surface consists of a geologically recent lava flow dated at between 
750 to 1,500 years before the present, where the dry climate has not allowed soil 
development (Wolfe and Morris 1996; U.S. Soil Conservation Service 1973). 
Permeability is rapid, runoff is slow, and erosion hazard slight on the native surface, 
which has been bulldozed except in one small corner of the site. 
 
The entire Big Island is subject to geologic hazards, especially lava flows and 
earthquakes. Volcanic hazard as assessed by the U.S. Geological Survey at the project 
site is Zone  2, on a scale of ascending risk from 9 to 1 (Heliker 1990:23) This means that 
the project site is at considerable risk of having lava flow activity within the next 200 to 
500 years. In such areas, lava inundation could happen next week, or it may not occur for 
centuries. The uncertainty that comes with such a risk level has been clearly 
demonstrated in Pahoa recently in the activity of what has come to be called the June 27 
(2014) lava flow, which still may pose a potential threat to certain inhabited areas of 
Puna.  
 
The Island of Hawai‘i experiences high seismic activity and is at risk from major 
earthquake damage (USGS 2000), especially to structures that are poorly designed or 
built, as the 6.7-magnitude quake of October 15, 2006 demonstrated. All facilities will be 
designed based on requirements of the 2006 International Building Code to ensure 
appropriate design. The project site does not appear to be subject to subsidence, 
landslides or other forms of mass wasting.  
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Impacts and Mitigation Measures 
 
In general, although the project site is exposed to considerable lava flow hazard, geologic 
conditions impose no substantial constraints on the proposed action. The substrate is 
suitable for construction of the facilities, including the radio tower, with proper 
engineering. Aside from lava flow hazard, no geologic hazard exists. Although a lava 
flow could put the infrastructure at risk, the need to respond to emergencies such as lava 
flows in Ka‘ū is one of the critical reasons to construct the new communication site. If 
the facility were in imminent danger of being inundated by lava, that time scale of the 
flow’s advance is such as to allow safe evacuation of any personnel who might be 
present. Most lava flows advance slowly enough to allow removal and transport of 
valuable equipment and supplies, if necessary. Considering all these factors, the County 
has determined that it is therefore reasonable and prudent to invest in radio 
communication infrastructure in this location.  

 
3.1.2 Drainage, Water Features and Water Quality  

 
Existing Environment 
 
According to Flood Insurance Rate Maps (FIRM) available at the website of the DLNR 
Engineering Division (http://gis.hawaiinfip.org/fhat/), the project site is located entirely 
within Zone X, which is comprised of areas determined to be outside the 500-year flood 
plain. No known areas of local (non-stream related) flooding are present. 
 
Impacts and Mitigation Measure 
 
Because the project site is already developed and has not been known to flood in the past, 
and because of the lack of sensitive waters nearby, the risks for flooding or impacts to 
water quality are negligible. Rooftop runoff from the proposed 200 square-foot 
communications shelter will be minimal and all site runoff can easily be accommodated 
by the existing runoff absorbing areas on the bulldozed project site.  
 

3.1.3 Flora, Fauna and Ecosystems   
 

Existing Environment: Vegetation and Flora 
 
The project site has been modified by bulldozing, and the area no longer supports natural 
vegetation (see photo in Figure 3). Based on the project site’s nearly 3,000-foot elevation, 
average annual rainfall of 35 inches, recent lava geologic substrate, and adjacent 
vegetation, the natural vegetation here is Montane Dry Shrubland (Gagne and Cuddihy 
1990). The surrounding vegetation is typical of lava flows at this elevation in Ka‘ū and 
Kona: ‘ōhi‘a, ama‘ū (Sadleria cyatheoides), uki (Machaerina angustifolia), pilo 
(Coprosma sp.), ‘akia (Wikstroemia sp.), a’ali’i (Dodonaea viscosa), pukiawe 
(Leptecophylla tameiameiae), and kolea lauli‘i (Myrsine sandwicensis). The site 
proposed for the tower has been bulldozed and now contains weeds, except for a very 
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small corner with a remnant of the natural vegetation consisting of a few ‘ōhi‘a, a‘ali‘i, 
pilo, ‘akia, uki, and pukiawe.  
 
A botanical survey conducted by Ron Terry, Ph.D., determined that no rare, threatened or 
endangered plant species are present at the site. 
 
Existing Environment: Faunal Surveys 
 
Because of the primarily non-native, managed vegetation on the utilitarian site, which is 
managed to support a fire station, there is little habitat for native animal species. 
Systematic 8 to 10-minute bird counts were conducted by professional ornithologist 
Reginald David. Most birds seen or heard on the site were alien to the Hawaiian Islands, 
although some native birds were observed; other native birds were not observed but may 
be present.  
 
The Ocean View project site had a total of 32 individual birds of eight species recorded 
during the point count. One Hawaiian Hawk (Buteo solitarius), an endangered endemic 
species, was seen flying over nearby. House Sparrows (Passer domesticus) accounted for 
50 percent of all birds recorded.  In addition to birds, the presence of dogs (Canis 
familiaris) was detected nearby. No reptiles or amphibians were observed, although it is 
likely that various non-native lizards are present.  
 
Existing Environment: Endangered Fauna 
 
Hawaiian Hawks (Buteo solitarius) are known to forage near forested areas throughout 
the island of Hawai‘i (Klavitter 2000; David 2015) and can be seen flying around most 
forested areas of Ka‘ū. No hawk nests were observed, and the short stature of trees in and 
adjacent to the site is unsuitable for hawk nesting. Furthermore, in general, hawks are 
unlikely to nest near areas such as the project site, which has have heavy disturbance and 
noisy activities. 
 
Although not detected during the survey, the endangered Hawaiian Petrel (Pterodroma 
sandwichensis), and the threatened endemic Newell’s Shearwater (Puffinus newelli) have 
been recorded over-flying parts of the Ka‘ū Districts between April and the end of 
November each year, but with extremely low passage rates. There are neither nesting 
colonies nor appropriate nesting habitat for either of these listed species within or close to 
the project site. Because it is distant from both the coastline and the upslope nesting 
colonies on the high mountains, any seabirds transiting the area are likely flying quite 
high, more than 300 feet above ground level.  
 
The area surrounding the project site could conceivably harbor roosts for endangered 
Hawaiian hoary bats (Lasiurus cinereus semotus), Hawai‘i’s only native land mammal. 
These bats are solitary and cryptic and are vulnerable to disturbance during the pupping 
season from June 1 to September 15 each year.  
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Impacts and Mitigation Measures 
 
Because of the lack of native ecosystems and or threatened or endangered plant species, 
no adverse impacts to botanical resources would occur as a result of utilizing the project 
site for a communications facility. 
 
The principal potential impacts that construction and operation of the radio tower and 
associated infrastructure poses to Hawaiian Hawks would occur during the clearing and 
grubbing phases of construction as vegetation is removed. Loud and irregular activities 
near a hawk nest, such as using heavy equipment or building a large structure, may cause 
nest failure. Harassment of hawk nesting sites can alter feeding and breeding patterns or 
result in nest or chick abandonment. Nest disturbance can also increase exposure of 
chicks and juveniles to inclement weather or predators. Vegetation removal can disturb 
nesting hawks to the point that they abandon an active nest, break an egg, or knock a 
young chick out of the nest. This is possible during the hawk nesting season, which runs 
from March through September. As there is no vegetation on the project site for hawks to 
nest in, and adjacent vegetation does not appear conducive to hawk nests, it is not 
expected that the construction and operation of the proposed radio tower will result in 
deleterious impacts to this species. However, in order to ensure that hawks that might be 
present in tall trees on adjacent vegetation are not affected, the County of Hawai‘i is 
prepared to authorize a survey for hawk nests if landclearing or tower erection is 
scheduled from March through September.  
 
The primary cause of mortality in both Hawaiian Petrels and Newell’s Shearwaters is 
thought to be predation by alien mammalian species at the nesting colonies (USFWS 
1983, Ainley et al., 2001). Collision with man-made structures is the second most 
significant cause. Many bird species are known to strike objects such as antennas or 
guywires that protrude above surrounding vegetation. Nocturnally flying seabirds, 
especially fledglings on their way to sea in the summer and fall, can become disoriented 
by exterior lighting. When disoriented, seabirds can collide with manmade structures, and 
if they are not killed outright, the dazed or injured birds are easy targets for feral 
mammals (Cooper and Day 1998; Ainley et al. 2001). In order to minimize impacts at the 
radio tower site, the total surface area of the proposed tower has been minimized to the 
degree consistent with a stable tower, and no guy wires or permanent lighting will be 
used. Given that the proposed tower is only 130 feet in height and not located in close 
proximity to an airport or known flight path, the County does not anticipate the need for 
tower lighting. Final determination of lighting requirements will be made upon submittal 
of the Antenna Structure Registration (ASR) with the FCC. In the unlikely event that the 
FCC requires lighting, design will utilize a red flashing light, which is less attractive to 
seabirds. Temporary lighting might be necessary during emergency site work being 
performed due to radio failure, but the duration would likely be only a few hours, and 
thus there would be negligible impact to seabirds.   
 
As stated in a letter of July 11, 2015 in response to early consultation (see Appendix 2a), 
the U.S. Fish and Wildlife Service (USFWS) ran a computer model using available data 
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for passage rates of seabirds for the areas where the tower is planned to be located, the 
proposed tower height and a one meter radial distance from the center of the tower to its 
perimeter, based on the radio tower design. Model results indicated that collisions 
between transiting seabirds and the tower are unlikely to occur.1 
 
The principal potential impact that construction activity poses to Hawaiian hoary bats 
would occur during the clearing and grubbing phases, as vegetation is removed. As there 
is no vegetation at the project site suitable for bats to use for roosting sites, the chance for 
impacts is very small. However, in order to ensure there are no impacts to this 
endangered bat species, the County of Hawai‘i will require that woody vegetation taller 
than 15 feet not be removed or disturbed between June 1 and September 15, when 
Hawaiian hoary bats may be sensitive to disturbance. In addition, no barbed wire or razor 
wire fencing will be installed at the project site.  
 
The USFWS reviewed the activity, provided information on listed species and potential 
impacts, and suggested mitigation measures to reduce impacts to minimal levels (see 
letter of July 11, 2015 in Appendix 2a). The agency concluded that implementation of 
these measures will minimize impacts but does not absolutely ensure that take of listed 
species associated with this proposed action will be fully avoided.  
 
In addition to mitigation measures listed above, in response to a comment on the Draft 
EA from the Office of Environmental Quality Control (see Appendix 2b), after 
construction of the project, DPW will provide information to Fire Department personnel 
on the disposition of injured seabirds in the extremely unlikely event of a seabird 
downing. DPW will also consult with DLNR-DOFAW concerning potential monitoring 
protocol. 
 
In the unlikely event that the FCC requires lighting of the tower, the County of Hawai‘i 
will contact the USFWS for additional assistance and evaluation. The USFWS also 
recommended the FCC or its non-Federal representative consult to address potential 
project impacts to listed species. Consultation between the agencies is currently ongoing. 
 
  3.1.4 Air Quality, Noise, and Scenic Resources 

 
Environmental Setting 
 
Manmade air pollution in the Ocean View area is minimal. The principal influence on air 
quality is volcanic emissions of sulfur dioxide, which convert into particulate sulfate and 
produce a volcanic haze (vog) that chronically blankets the district.  
 

                                                 
1 As discussed in Section 1.3, above, during the early consultation phase of preparation of this EA to which 
the USFWS responded, two additional communication sites in Puna were also to be included in the EA. 
Since that time, it was determined that site control could not be achieved in a reasonable amount of time, 
and the communication facilities may need to be relocated to other sites that have not yet been able to be 
identified. 
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Noise on the project site is usually low, although it can be periodically moderate to high 
because of motor vehicles, facility operations or maintenance, or helicopter overflights. 
 
The General Plan calls out in Chapter 7 various sites of natural beauty for each of the 
districts in the County of Hawai‘i, and also identifies Exceptional Trees that have been 
protected by County ordinance. The project site is not in itself considered significant for 
its scenic character, as it is located within a subdivision and has a utilitarian landscape 
devoted to fire protection. No identified sites of natural beauty or Exceptional Trees are 
present. 
 
Impacts and Mitigation Measures 
 
Construction would produce minor and temporary noise impacts. The County will require 
the contractor to limit construction to daytime hours and consult with the Department of 
Health pursuant to Title 11, Chapter 46, HAR (Community Noise Control) if construction 
noise is excessive and requires mitigation. Operationally, the proposed project would not 
measurably affect air quality or noise levels beyond those already present on the site. 
Generators would only be utilized for emergency power when the electric grid was down.  
 
The facility would alter the visual characteristics of the site. The self-supporting, three-
legged tower will be made of steel with a lattice structure (see Sheet A2 of Appendix 1 
for illustration of the proposed tower). The tower will house one six-foot diameter 
microwave dish and two 2-way radio antennas. The facility will also have a 10-foot by 
20-foot communications shelter and a generator with a fuel tank for emergency power. 
All the new features will be enclosed within a fenced compound. Although not 
excessively tall compared with many radio and cellular towers in the State of Hawai‘i, a 
130-foot tower will protrude far above the tree canopy and be clearly visible from any 
surrounding locations that lack forest cover. The line of sight to various locations offered 
by a high point is of course the reason that the antennas are mounted on towers. The 
tower height has been carefully calculated to be the minimum necessary to achieve its 
communication objective and provide coverage. The tower will be visible from a number 
of locations. The project site is within an area with other developed structures, primarily 
homes and public infrastructure.  
 
Figure 4 provides maps and cross-sections that depict the sight lines in two directions 
from the proposed tower. Without factoring in tree cover near a viewer location, it is 
clear that the tower will be visible in much of the surrounding area. This, again, is the 
reason the antenna are elevated on towers to begin with. At most viewer locations, 
however, trees would obscure views of the tower. Depending on the particular 
circumstances, trees from 20 to 80 feet in height would tend to block views of the tower. 
In areas without such tree cover nearby, however, the tower would be visible, although as 
an increasingly minor component of the overall view with increasing distance.  
 
In terms of impacts to areas of natural beauty in the General Plan, the plan calls for 
protecting “…the views of areas endowed with natural beauty by carefully considering  



 
Figure 4a. Sightline from Tower at Ocean View Fire Station Towards Ocean View Commercial Area 
 
 

 
  



Figure 4b. Sightline from Tower at Ocean View Fire Station Towards Eastern Edge of Hawaiian Ocean View Estates Subdivision 
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the effects of proposed construction during all land use reviews” and not allowing 
“incompatible construction in areas of natural beauty.” For the Ocean View area, there is 
no potential for degradation of identified natural beauty sites. In sum, although there is 
inevitable visual impact associated with the construction of any radio tower, the scale of 
the tower limits visual impact to minor levels, and no important viewplanes or scenic 
sites recognized in the Hawai‘i County General Plan would be affected.  
 

3.1.5 Hazardous Substances, Toxic Waste and Hazardous Conditions 
 
No systematic records evaluation or intensive field investigation such as a Phase I 
Environmental Site Assessment has been undertaken at the project site. It has site been 
part of the fire protection infrastructure for several decades, first as a volunteer facility 
and later as a County station. It has no known history of industrial use, and there is no 
obvious evidence of dumping. It is unlikely that any potentially hazardous, toxic or 
radioactive waste would be found on the project site. However, reasonable precautions 
will be undertaken in the context of the project’s construction plan to include provisions 
for the appropriate response and remediation should any such hazardous, toxic, or 
radioactive material be encountered during the construction phase of the project, in 
accordance with Department of Health requirements.  
 

3.1.6 Electromagnetic Energy 
 
An important design objective for all telecommunications facilities is to ensure that 
electromagnetic energy (EME) does not pose a hazard to workers or the public. This 
section discusses the EME produced by radio and microwave antennas and the 
precautions to ensure the minimization of effects.  
 
Existing Environment and Regulatory Setting 
 
EME refers to the ubiquitous radiant energy associated with a variety of processes found 
both in nature and the manmade world. The sun is the principal source of electromagnetic 
radiation in our solar system, producing visible light, infrared energy, ultraviolet 
radiation, and other forms. EME of various wavelengths is essential not only for the 
conveniences of modern life but even for human life and ecosystem health. Radio waves, 
microwaves, visible light, and X-rays are all examples of electromagnetic waves that 
differ from each other in wavelength. Short wavelength forms of energy such as X-rays 
and gamma rays have much more energy than longer wavelengths, such as infrared and 
radio waves. Many devices that are part of everyday life utilize EME, including X-ray 
machines, lighting, radio, television, microwave ovens, and cellular telephones. Exposure 
to certain forms of EME at very high power levels can be harmful or even fatal. 
Accordingly, there are regulations and policies that guide radiation exposure from various 
devices at various wavelengths and power levels.  
 
EME in the radio frequency (RF) spectrum is frequently used to provide communications 
over a distance. Wireless communications use RF energy or radio waves to send and 
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receive signals that carry data or voice information. In general, the long wavelengths of 
the RF spectrum are not harmful to health or life at the exposures that we normally 
receive. However, precautions must be taken near transmitters to ensure that safe 
exposure limits are not exceeded. This generally takes the form of safe standoff distances 
from the transmitters.  
 
Experts in science, engineering, medicine, health, and industry work with organizations 
to develop standards for safe exposure to RF energy. These standards provide 
recommended levels of RF exposure for both workers and the general public. These 
recommended RF exposure levels include substantial margins of protection. 
 
Wireless products and systems are designed, manufactured, and tested to ensure they 
meet government-established RF exposure levels. A common way to measure EME 
exposure levels is known as power density, which is defined as RF power per unit area. 
For example, power density can be expressed in terms of watts per square meter (W/m2).  
 
Exposure standards and guidelines have been developed by various organizations and 
countries over the past several decades. In North America and most of Europe exposure 
standards and guidelines have generally been based on exposure levels where effects 
considered harmful to humans occur. Safety factors are then incorporated to arrive at 
maximum levels of exposure that provide for sufficient protection of various segments of 
the population. In the U.S., the FCC is required by the National Environmental Policy 
Act of 1969 and other laws and regulations to evaluate the effect of emissions from FCC-
regulated transmitters on the quality of the human environment. Several organizations, 
such as the American National Standards Institute (ANSI), the Institute of Electrical and 
Electronics Engineers, Inc. (IEEE), and the National Council on Radiation Protection and 
Measurements (NCRP) have issued recommendations for human exposure to RF 
electromagnetic fields.  On August 1, 1996, the FCC adopted the NCRP’s recommended 
Maximum Permissible Exposure limits for transmitters operating at frequencies of 300 
kHz to 100 GHz. 
 
The FCC rules require manufacturers to comply with the FCC RF energy exposure limits 
for wireless products and systems marketed and deployed in the U.S. When used as a 
consequence of employment, the FCC requires product users to be fully aware of and 
able to control their exposure to meet occupational requirements. Exposure awareness is 
facilitated by the use of signage directing users to specific user awareness information.  
 
Besides FCC rules, wireless products and systems typically comply with the following 
RF energy exposure standards and guidelines: 
  

• Institute of Electrical and Electronic Engineers (IEEE) C95.1-2005 
• International Commission on Non-Ionizing Radiation Protection (ICNIRP) 
• Health Canada Safety Code 6 
• Industry Canada RSS-102 
• Australian Communications Authority Radio Communications Standard et seq. 
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Impacts and Mitigation Measures 
 
A computational assessment was carried out to provide an estimation of the EME 
exposure from the new radio antennas. The analysis, which is presented in full in 
Appendix 3 and summarized below, was conducted according to methodologies in 
compliance with FCC regulations. The radio system to be installed at the Ocean View 
Fire Station project site would operate in the 150-174 MHz frequency band. The 
transmitter output power would be about 130 watts (or less) and transmit in an omni-
directional (or wide sector) pattern with energy emissions concentrated towards the 
horizon.  
 
The computational assessment considered the RF power output of the radio antennas 
based on their frequencies, powers and heights. This allowed determination of the 
occupational and general public distances beyond which EME exposure would be below 
FCC maximum limits. The FCC exposure limits, when expressed in terms of equivalent 
power density, are frequency dependent. In particular, at 136 MHz the limit is 2 W/m2 for 
the general public and 10 W/m2 for occupational-type exposure. Considering both 
exposure directly in front of the antenna and ground-level exposure, the resulting 
compliance distance is 1.3 meters (4.3 feet) for occupational exposure and 5.7 meters 
(18.7 feet) for general public exposure. There is no potential for any human occupation of 
space within this exposure distance except during installation or service of the antennas, 
at which time they should not be transmitting. Away from the antenna, the EME intensity 
declines very rapidly, eventually becoming inversely proportional to the square of the 
distance from the source; e.g., doubling the distance reduces exposure by a factor of four. 
 
Point-to-point dish microwave antennas transmit and receive RF signals across relatively 
short distances (from a few tenths of a mile to 30 miles or more). These antennas are 
generally rectangular or circular in shape and are usually mounted on a supporting tower, 
a rooftop, the sides of buildings or on similar structures that provide a clear and 
unobstructed line-of-sight between both ends of a transmission path. The dish antennas at 
the project site would transmit continuously in the 6-11 GHz range, and concentrate their 
emission in a narrow beam with minimal dispersion outside of the relatively narrow 
beam. The associated transmitter RF output powers are typically in the range of one (1) 
watt or less. Because of this low amount of power, the only significant EME exposure 
would be directly in front of the dish, so EME exposure levels from dish antennas at the 
proposed communication site are much lower than those from the radio antennas. 
 
In summary, no adverse EME exposure to the public or workers would occur as result of 
the proposed communications infrastructure, which will have appropriate signage for 
worker and general public safety. The manufacturer of the radio system has additional 
information available on EME exposure and safety precautions at: 
http://responsibility.motorolasolutions.com/index.php/downloads/dow07-
rfexposureassessmentstand/ 
  

http://responsibility.motorolasolutions.com/index.php/downloads/dow07-rfexposureassessmentstand/
http://responsibility.motorolasolutions.com/index.php/downloads/dow07-rfexposureassessmentstand/
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3.2 Socioeconomic and Cultural 
 

3.2.1  Socioeconomic Characteristic 
 

Table 2 provides population and socioeconomic characteristics for the County of Hawai‘i 
and the Ocean View area. With a diverse population with 67 percent minorities, mainly 
Asian and Pacific Islander, the County has for decades been one of the 100 fastest-
growing counties in the U.S. The median age is over 40 years and more than 15 percent 
of the population is 65 or older, one of the oldest populations in the State of Hawai‘i. 
However, more than 22 percent of the population is children under 18 years of age. This 
age distribution is indicative of situations in which certain portions of the working age 
population have left the area. Several segments of the population that typically exhibit 
disadvantaged measures of social welfare are disproportionately represented in the 
population as compared to the State of Hawai‘i. Median family income is much lower 
than the State as a whole, and more than 18 percent of individuals in the County have 
income below the poverty level, about double the statewide rate. Similar patterns pertain 
to households receiving welfare, food stamps, and disability payments. The Ocean View 
area has even higher rates of unemployment and poverty. 
 
The proposed project would benefit the socioeconomic environment by providing reliable 
County radio service that can assist Fire, Police, Emergency Medical Services and Civil 
Defense personnel in effective missions to serve the citizens of the County. The proposed 
new communication site is especially critical for the Ka‘ū District, a disadvantaged area 
with chronically high rates of poverty, unemployment, crime and medical issues. Limited 
police, fire and other emergency infrastructure makes communication in Ka‘ū, a very 
large and sparsely settled district, even more important.  

 
3.2.2 Cultural Resources and Practices 

 
Existing Environment: Settlement and Development of Hawaiian Culture 
 
The first inhabitants of Hawai‘i are believed to be settlers who had undertaken difficult 
voyages across the open ocean. For many years, researchers have proposed that early 
Polynesian settlement voyages between Kahiki (the ancestral homelands of the Hawaiian 
gods and people) and Hawai‘i were underway by A. D. 300, although recent work 
suggests that Polynesians may not have arrived in Hawai‘i until at least A. D. 1000 
(Kirch 2012).  
 
Impacts  
 
The initial inhabitants of Hawai‘i are believed to have come from the southern Marquesas 
Islands and settled initially on the windward side, eventually expanding to leeward areas.  
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Table 2.  Selected Socioeconomic Characteristics  
CHARACTERISTIC 

 
Hawai‘i 
Island 

Ocean View 
 
Total Population 187,044 4,437  
Percent White 33.0% 48.7%  
Percent Asian 17.1% 5.5%  
Percent Hawaiian or Pacific Islander 12.5% 20.0%  
Percent Two or More Races 28.9% 22.0%  
Median Age (Years) 40.7 45.2  
Percent Under 18 Years 22.5% 24.7%  
Percent 65 Years and Over  15.4% 12.1%  
Percent Households with Children 25.5% 26.3%  
Average Household Size 2.83 2.52  
Percent Housing Vacant 22.0% 28.1% 
Percent Over 16 Years in Labor Force* 61.2% 48.5% 
Median Household Income* $51,520 $42,981 
Percent Below Poverty Level* 18.3% 31.2% 
Percent 25 years and older with High School Degree* 91.0% 91.5% 
Percent with Disability* 13.5% n/a 
Percent Foreign Born* 12.7% n/a 

Source: U.S. Census Bureau American Fact Finder: 
http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml 
* Note: margin of error for small populations such as Ocean View may be large on these 
measures, which are determined by sample surveys 
 

The Development Period, believed under Kirch’s new concept to have occurred from 
A.D. 1100 to 1350, brought an evolution of traditional tools, including a variation of the 
adze (ko‘i), and some new Hawaiian inventions such as the two-piece fishhook and the 
octopus-lure breadloaf sinker. That was followed by the Expansion Period (A. D. 1350 to 
1650) which saw greater social stratification, intensive land modification, and population 
growth. This period was also the setting for the second major migration to Hawai‘i, this 
time from Tahiti. Also established during this period was the ahupua‘a, a land-use 
concept that incorporated all of the eco-zones from the mountains to the shore and 
beyond. The usually wedge-shaped ahupua‘a provided a diverse subsistence resource 
base (Hommon 1986) and added another component to what was already becoming a 
well-stratified society (Kirch 2012).  
 
Ahupua‘a were ruled by ali‘i ‘ai ahupua‘a or lesser chiefs and managed by a konohiki. 
Ali‘i and maka‘ainana, or commoners, were not confined to the boundaries of ahupua‘a, 
as resources were shared when a need was identified. Ahupua‘a were further divided into 
smaller sections such as ‘ili, mo‘o‘aina, pauku‘aina, kihapai, koele, hakuone and kuakua. 
The chiefs of these land units have their allegiance to a territorial chief or mo‘i (literally 
translated as king) (Hommon 1986).  
 

http://factfinder2.census.gov/faces/nav/jsf/pages/index.xhtml
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As population grew during the following centuries so did the reach of inland cultivation 
in the upland environmental zones and consequent political and social stresses. During 
the Proto-Historic Period (A. D. 1650-1795), wars reflective of a complex and 
competitive social environment are evidenced by heiau building. During this period, 
sometime during the reign of Kalaniopu‘u (A. D. 1736-1758), Kamehameha I was born 
on the Island of Hawai‘i. 
 
Existing Environment: Context of Ka‘ū District 
 
The project site lies within the Ka‘ū District. Although somewhat out of the crossroads of 
better known Hawaiian traditions and history, the district figures prominently in certain 
stories and mele and have unique cultural resources and practices.  
 
The Polynesian Family System in Ka‘ū, one of the most important ethnographic 
monographs about traditional Hawaiian society and land use, was written by Mary 
Kawena Pukui and E.S.C. Handy (1972) recalling the early 20th century, a time when 
many traditional practices had long ago disappeared from other areas of Hawai‘i. It is a 
treasure trove of information about settlement and practices in the district. It is clear that 
the settlement focus in Ka‘ū was the well-watered slopes with fertile soil that extended 
from Wai‘ohinu to Wood Valley, along with the coastal areas that were within the 
corresponding ahupua‘a. The massive western ahupua‘a of Kahuku (in which the Ocean 
View site is located) was not covered as much by recent lava as it is today, but it was 
relatively unsettled, except near the coast. Despite its rough and forbidding appearance, 
ethnographic and early historic accounts clearly indicate that the coastline of Kahuku was 
once an active and at least lightly settled area. Its coastline was noted as a fine fishing 
ground that attracted even Kamehameha I (Silva 1987:D-4). Fishermen and their families 
once inhabited the coastal region in various villages. Inland and upslope areas were 
utilized for dispersed dry-land agriculture and habitation. Planting or clearing mounds, 
trails, house platforms, ahu and walls are present in places. The far upland areas of 
Kahuku were apparently not inhabited on a permanent basis. Hawaiians born in the early 
1800s report that upland areas were used for bird hunting, procurement of sandalwood 
and koa wood, goat hunting, and gathering fern pulu (Silva 1987). 
 
Existing Environment: Post-Western Contact History 
 
Traditional life in Hawai‘i took a sharp turn on January 18, 1778 with the arrival of the 
British Captain James Cook in the islands. On a return trip to Hawai‘i ten months later, 
Kamehameha visited Cook aboard his ship the Resolution off the east coast of Maui and 
helped Cook navigate his way to Hawai‘i Island. Cook exchanged gifts with Kalaniopu‘u 
at Kealakekua Bay the following January, and Cook left Hawai‘i in February. However, 
Cook’s ship then sustained damage to a mast in a severe storm off Kohala and returned to 
Kealakekua, setting the stage for his death on the shores of the bay.  
 
During the Proto-Historic Period there was a continuation of the trends toward 
intensification of agriculture, ali‘i-controlled aquaculture, settling of upland areas and 
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development of traditional oral history. The Ku cult, luakini heiau and the kapu system 
were at their peaks, but the influence of western civilization was being felt in the 
introduction of trade for profit and a market-system economy. By 1810, the sandalwood 
trade established by Europeans and Americans twenty years earlier was flourishing. That 
contributed to the breakdown of the traditional subsidence system, as farmers and 
fishermen were required to toil at logging, which resulted in food shortages and a decline 
in population.  
 
The rampant sandalwood trade resulted in the first Hawaiian national debt, as promissory 
notes and levies granted by American traders were enforced by American warships. The 
assimilation of western ways advanced through the short-lived whaling period and into 
the era of sugarcane, which completely transformed large area of Hawai‘i along with its 
society.  
 
Following the death of Kamehameha I in 1819, the customary relaxing of kapu took 
place. But with the introduction of Christianity shortly thereafter, his successor, 
Kamehameha II, renounced the traditional religion and ordered that heiau structures 
either be destroyed or left to deteriorate. The family worship of ‘aumakua images was 
allowed to continue.  
 
In 1823, British missionary William Ellis and members of the American Board of 
Commissioners for Foreign Missions (ABCFM) toured the island of Hawai‘i scouting 
communities in which to establish church centers for the growing Calvinist mission. Ellis 
recorded observations made during this tour in a journal (Ellis 1963). His writings 
contain descriptions of residences and practices in various parts of Ka‘ū that shed light on 
the conditions in the coastal areas of the ahupua‘a that contain the three project sites. 
Passing from South Kona to the Waiahukini area of Ka‘ū, Ellis noted the area of Kahuku 
lying about seven miles makai of the Ocean View Fire Station site:  
 

At this place we hired a man to go about seven miles into the mountains, for fresh 
water; but he returned with only one calabash full, a very  inadequate supply, as 
our whole company had suffered much from thirst, and the effects of the brackish 
water they had frequently drank, since leaving Honaunau.  
 
Unwilling to spend the Sabbath in the desolate and almost forsaken village of 
Kapua, we prepared for a long day's journey, as we knew of no village before us 
containing more than five, or six houses, for nearly thirty miles distance.  
 
Before we left Kapua, we were so favoured as to procure water enough to fill our 
canteens, and about 10 A. M. set out again on our way. Messrs. Thurston, Bishop 
and Goodrich walked on by the sea-side. About noon they reached 
Kaulanamauna, and shortly after left the division of Kona and entered that of 
Kau…. 
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The division of Kau commences at Kaulanamauna, runs along to the south point 
of the island, and stretches about 40 miles along the south-east shore. On entering 
it, the same gloomy and cheerless desert of rugged lava spreads itself in every 
direction, from the shore to the mountains. Here and there, at distant intervals, 
they passed a lonely house, or a few wandering fishermen's huts, with a solitary 
shrub of thistle struggling for existence among the crevices in the blocks of scoria 
and lava. All besides was one vast desert, dreary, black, and wild. Often all traces 
of a path entirely disappeared. For miles together, they clambered over huge 
pieces of vitreous scoria, or rugged piles of lava, which, like several of the tracts 
they had passed in Kona, had been tossed into its present confusion by some 
violent convulsion of the earth. 
 
After about eighteen miles of most difficult travelling, they reached Keavaiti, a 
small opening among the rocks, where, in case of emergency, a canoe might land 
in safety….  
 
The wind was still too strong to allow the canoe to proceed on her voyage; and 
those who had travelled by land, felt too much fatigued to go on without some 
refreshment and rest. Desirous of spending the Sabbath with the people at Tairitii, 
which was still fourteen or sixteen miles distant, we determined to rest a few 
hours, and then prosecute our journey by moonlight…. 
 
After leaving Keavaiti, Messrs. Thurston, Bishop and Goodrich, travelled over the 
rugged lava, till the moon becoming obscured by dark, heavy clouds, they were 
obliged to halt under a high rock of lava, and wait the dawn of day; for they found 
it impossible to proceed in the dark, without being every moment in danger of 
stumbling over the sharp projections of the rocks, or falling into some of the deep 
and wide fissures, that intersected the bed of lava in every direction. After waiting 
about an hour, they resumed their journey; and Messrs. Bishop and Goodrich 
reached Tairitii, about half an hour after Mr. Thurston’s arrival. At 10 A. M. Mr. 
Thurston preached to the people of Tairitii, and the neighbouring village of Patini, 
all of whom are fishermen (Ellis 1963:94-97). 

 
The Māhele ‘Aina took place in 1848, placing all land in Hawai‘i into three categories: 
Crown Lands, Government Lands and Konohiki Lands. Ownership rights were “subject 
to the rights of the native tenants,” or those individuals who lived on the land and worked 
it for their subsistence and for their chiefs, who could claim for the parcels that came to 
be called kuleana.  
 
For the Ocean View project site, following the Māhele, Kahuku Ahupua‘a was awarded 
to W. P. Leleiohoku [LCAw. 9971].  His holdings passed to Ruth Ke‘elikolani and thence 
to Pauahi Bishop.  There were a few kuleana Land Commission Awards within Kahuku 
near the coast and near the ala loa. No individual awards were made in or near the Ocean 
View Fire Station site.   
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Despite this fundamental shift in the basis of land ownership and stewardship, land use in 
the Ka‘ū District was initially slow to transform. By the late 19th century, sugar cane 
plantations began to dominate the landscape in the moister areas with soil, and the towns 
of Naalehu and Pahala grew with immigrant workers. Ranching took over much of the 
drier, grassy plains. Some shoreline areas remained in more traditional uses, but the 
devastating tsunami that followed the massive earthquakes of 1868 destroyed most of the 
coastal villages east of South Point. The Kahuku area was beset with a series of lava 
flows that made it yet more uninhabitable, especially in the inland areas. The only change 
in this area involved improvements to the ala loa were undertaken during the late 
nineteenth century to establish a good road from Kona to Ka‘ū.  Portions of this old road 
parallel the current Māmalahoa Highway and consist of both single and two-track paths 
and improved graveled/cindered roadways. None of these were situated far mauka near 
the Ocean View Fire Station. 
 
A constant through all these eras of history in Ka‘ū, the well-developed Hawaiian 
traditions of fishing and collecting food from the ocean and mountain persisted. These 
practices have been passed down generation to generation and continue to flourish today. 
Many people still fish with rod and reel along the shore in Ka‘ū, utilizing the wisdom of 
past fishermen to select fishing locations, proper bait, and technique. Fishermen throw 
net, fish by rod and reel, or spear fish at different locations along the shoreline to catch 
specific fish such as āholehole, ‘āweoweo, kala, kole, kūmū, manini, mamo, moana and 
many other types of fish.  In addition, the traditional collection of ‘ōpihi, ‘a‘ama, and 
limu along the rocky shoreline is still practiced. Traditional Hawaiian fishing practices, 
shoreline gathering practices, and ocean access are protected by State law. Hunting and 
gathering also occur in mountain areas, on both government land such as forest reserves 
and on private land. 
 
Existing Environment: Cultural Resources at the Project Site 
 
The project site is confined entirely within a disturbed lot dedicated to County fire 
protection infrastructure. No caves, springs, pu‘u, native forest groves, gathering 
resources or other natural features are present on or near the previously disturbed project 
site. As part of the EA, an effort was made to obtain information about any potential 
traditional cultural properties and associated practices that might be present, or have 
taken place at the project site. Property neighbors and various agencies including the 
Office of Hawaiian Affairs and the State Historic Preservation Division were contacted. 
There are no initial indications that there are any traditional cultural properties in the 
immediate vicinity or current use for traditional and customary practices. The project site 
is not located near the coast or streams and no fishing or gathering of aquatic resources 
occurs. The vegetation is generally non-native and does not contain the quality and 
quantity or resources that would be important for native gathering, and no hunting occurs 
at this developed site. As discussed in the next section, no archaeological remains 
reflecting cultural history or supporting cultural values are present. Based on this, it 
would appear that no known valuable natural, cultural or historical resources are present 
on the project site.  
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Impacts and Mitigation Measures 
 
It currently appears that use of the project site for communication infrastructure to 
increase coverage of the County radio system that is critical for providing emergency 
responses would not likely impact any culturally valued resources or cultural practices. 
OHA and other parties were supplied a copy of the Draft EA in order to help finalize this 
finding. No party reviewing the Draft EA supplied any cultural information. 
 

3.2.3 Archaeology and Historic Sites 
 
Existing Environment  
 
The radio communication site takes up an area of about 0.05 acres in an area that has 
already been completely disturbed by previous grading and are parts of fully developed 
County facilities.  
 
Impacts and Mitigation Measures 
 
The project site was inspected for surface archaeological sites and other historic 
properties, and none appeared to be present. On June 2, 2005, the DPW requested the 
State Historic Preservation Division by letter to comment on this finding for the Ocean 
View project site (along with two other sites in the Puna District that were at the time 
being considered for radio towers). SHPD was asked to concur, if appropriate, with the 
County’s finding that no historic properties would be affected by the action (see letter in 
Appendix 2a). The County is awaiting SHPD review to determine if the finding is 
appropriate or whether an archaeological survey is required. As of February 15, 2016, 
SHPD had not replied to the June 2015 letter or provided a comment on the Draft EA. In 
any case, as a precaution during construction,  the DPW will ensure that in the unlikely 
event that human skeletal remains or undocumented archaeological resources are 
encountered, work in the immediate area of the discovery shall be halted and the State 
Historic Preservation Division contacted as outlined in Hawai‘i Administrative Rules 
13§13-275-12. 
 
3.3  Infrastructure  
 
 3.3.1 Utilities  
 
Existing Facilities and Services, Impacts and Mitigation Measures 
 
The only necessary utility service is electricity, which is available. Electrical service will 
be provided to the equipment shelter via buried conduit from the existing building. 
 
No permanent effect to any utilities, including existing water lines, electrical, telephone 
and CATV would occur.  
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   3.3.2  Transportation Facilities 
 

Existing Facilities and Conditions, Impacts and Mitigation Measures 
 
Road access for the project site consists of a driveway within the Ocean View Fire 
Station site at TMK 9-2-031:019, to Orchid Circle (private subdivision roadway), to State 
Highway 11. 
 
No road or driveway construction will be required. As the project does not involve any 
increase in traffic or adverse alteration of road facilities or traffic conditions, no Traffic 
Impact Analysis Report (TIAR) was conducted for the project.   
 
Construction of the project will involve large trucks for delivery of materials such as 
concrete and basecourse, as well as the steel radio tower, pre-fabricated radio shelters, 
generators, and fuel tanks. Some oversize or overweight vehicles may be necessary for 
very short periods. If such vehicles are required, the contractor will be required to notify 
County and State highway agencies and to take measures to minimize inconvenience to 
the public and adverse effects to roads. Mitigation measures will include supplying 
professional traffic control, e.g., police flagmen and pilot vehicles.  
 
The construction of radio towers requires consideration of potential impacts to aviation. 
Per Title 14 of the Code of Federal Regulations (14 CFR) Part 77, the prime objectives of 
the Federal Aviation Administration (FAA) are to promote air safety and the efficient use 
of the navigable airspace.  
 
For towers of a certain height or in a certain location, organizations that sponsor the 
construction must file a Notice of Proposed Construction or Alteration (FAA Form 7460-
1) with the FAA, so that this agency may evaluate the proposal. According to 14 CFR 
Part 77.9, this applies to construction that meets one of these conditions: 
 

• Any construction or alteration exceeding 200 feet above ground level 
• Any construction or alteration:  
 within 20,000 feet of a public use or military airport which exceeds a 100:1 

surface from any point on the runway of each airport with its longest runway 
more than 3,200 feet  

 within 10,000 feet of a public use or military airport which exceeds a 50:1 
surface from any point on the runway of each airport with its longest runway 
no more than 3,200 feet  

 within 5,000 ft of a public use heliport which exceeds a 25:1 surface any 
highway, railroad or other traverse way whose prescribed adjusted height 
would exceed the above noted standards  

• When requested by the FAA  
• Any construction or alteration located on a public use airport or heliport 

regardless of height or location. 
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Furthermore, radio towers that may pose a hazard to navigation as determined by these 
conditions must conform with FAA Advisory Circular 70/7460-1K, Obstruction Marking 
and Lighting. This describes the standards for marking and lighting structures such as 
buildings, chimneys, antenna towers, cooling towers, storage tanks, supporting structures 
of overhead wires, etc. 
 
The proposed tower is 130 feet in height and thus does not exceed the threshold of 200 
feet above ground surface. Furthermore, it is more than 40 miles from the nearest airport. 
It would thus appear that there is no requirement to file FAA Form 7460-1 or to comply 
with the marking and lighting standards described in Advisory Circular 70/7460-1K. 
However, the FAA and the Hawai‘i Department of Transportation, Airports Division, 
were supplied a copy of the Draft EA for comment and coordination to ensure that the 
proposed tower does not pose a hazard to navigation.  
 
3.4 Secondary and Cumulative Impacts 
 
The proposed project would not involve major secondary impacts, such as population 
changes or effects on public facilities.  
 
Cumulative impacts result when implementation of several projects that individually have 
limited impacts combine to produce more severe impacts or conflicts in mitigation 
measures. Most of the adverse effects of the project are related to construction and are 
temporary – minor disturbance to air quality, traffic, noise and visual quality– and thus 
very limited in severity, nature and scale. Consultation of registers of EAs, 
Environmental Impact Statements, and Special Permit applications did not reveal any 
major construction projects occurring near the project site within a one-year timeframe 
that could generate similar construction impacts with which these minor and temporary 
effects could accumulate.  
 
3.5 Required Permits and Approvals 
 
The following agency permits and approvals would be required:  
 

• Hawai‘i County Department of Public Works: Building Permit, Electrical Permit, 
Plumbing Permit, Grading Permit, and Drainage Approval 

• Hawai‘i County Planning Department: Plan Approval  
• Hawai‘i County Windward Planning Commission: Use Permit  

 
3.6 Consistency With Government Plans and Policies 
 

3.6.1 Hawai‘i State Plan 
 
Adopted in 1978 and last revised in 1991 (Hawai‘i Revised Statutes, Chapter 226, as 
amended), the Plan establishes a set of themes, goals, objectives and policies that are 
meant to guide the State’s long-run growth and development activities. The three themes 
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that express the basic purpose of the Hawai‘i State Plan are individual and family self-
sufficiency, social and economic mobility and community or social well-being. The 
proposed project would promote these goals by enhancing emergency radio service on 
the Island of Hawai‘i, thereby enhancing public health, quality-of-life and community 
and social well-being. 
 

3.6.2 Hawai‘i State Land Use Law and Hawai‘i County Zoning/SMA 
 
All land in the State of Hawai‘i is classified into one of four land use categories – Urban, 
Rural, Agricultural, or Conservation – by the State Land Use Commission, pursuant to  
Chapter 205, HRS. The Ocean View project site is within the State Land Use Agricultural 
District. The County zoning is A-1a (Agricultural, 1-acre minimum lot size). The 
proposed use is consistent with intended uses for these designations. According to 
Chapter 25 (Zoning) of the Hawai‘i County Code, Section 25-4-12, a telecommunication 
antenna or tower may be permitted in the RS, RD, RM, RCX, RA, FA, A, IA, and O 
districts if a use permit is obtained for such use and a freestanding tower shall be setback 
from every property line a minimum of one foot for every five feet of tower height. In 
addition, according to Section 25-2-71, plan approval shall be required in all applicable 
districts prior to the construction or establishment of telecommunication antennas and 
towers, as permitted under section 25-4-12. Therefore the proposed tower will require a 
Use Permit and a plan approval and will also be subject to conditions of those approvals.  
 
The project site is situated outside the County’s Special Management Area (SMA), and 
no SMA permit is required. 
 
Given acquisition of a Use Permit, and consideration and mitigation of any impacts, the 
proposed project is consistent with these zoning designations, as it is a public purpose use 
required for public safety. 
 

3.6.3 Hawai‘i County General Plan and Community Development Plans 
 
The General Plan for the County of Hawai‘i is a policy document expressing the broad 
goals and policies for the long-range development of the Island of Hawai‘i. The plan was  
adopted by ordinance in 1989 and revised in 2005 (Hawai‘i County Planning 
Department). The General Plan itself is organized into thirteen elements, with policies, 
objectives, standards, and principles for each. There are also discussions of the specific 
applicability of each element to the nine judicial districts comprising the County of  
Hawai‘i. Most relevant are the following Goal and Policies, and Courses of Action:  
 
ECONOMIC GOALS 
 

 Provide residents with opportunities to improve their quality of life through 
economic development that enhances the County’s natural and social 
environments. 
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Economic development and improvement shall be in balance with the physical, 
social, and cultural environments of the island of Hawai‘i. 

Promote and develop the island of Hawai‘i into a unique scientific and cultural 
model, where economic gains are in balance with social and physical 
amenities.  Development should be reviewed on the basis of total impact on 
the residents of the County, not only in terms of immediate short run 
economic benefits. 

 
Discussion:  The project is consistent with the Economic Goals of the Hawai‘i County 
General Plan, supporting an improved quality of life through improved County services, 
including emergency services, which is consistent with the physical, social and cultural 
environments of the island of Hawai‘i.   
 
ENVIRONMENTAL QUALITY GOALS 
 

Define the most desirable use of land within the County that achieves an 
ecological balance providing residents and visitors the quality of life and an 
environment in which the natural resources of the island are viable and 
sustainable. 

Maintain and, if feasible, improve the existing environmental quality of the island. 
Control pollution. 

 
ENVIRONMENTAL QUALITY POLICIES 
 

Take positive action to further maintain the quality of the environment. 
 
ENVIRONMENTAL QUALITY STANDARDS 
 

Pollution shall be prevented, abated, and controlled at levels that will protect and 
preserve the public health and well being, through the enforcement of 
appropriate Federal, State and County standards. 

Incorporate environmental quality controls either as standards in appropriate 
ordinances or as conditions of approval. 

Federal and State environmental regulations shall be adhered to. 
 
Discussion:  The project construction would control pollution, improve the existing 
environmental quality, quality of life, and sustainability of the island by improving the 
County radio system, and is therefore consistent with the Environmental Quality Goals of 
the Hawai‘i County General Plan. The project will adhere to all applicable Federal and 
State environmental regulations and will incorporate pertinent environmental quality 
controls. 
 
FLOODING AND NATURAL HAZARDS GOALS 
 

Protect human life. 
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Prevent damage to man-made improvements. 
Control pollution. 
Prevent damage from inundation. 
Reduce surface water and sediment runoff. 
Maximize soil and water conservation. 
 

FLOODING AND NATUAL HAZARDS POLICIES 
 

Development-generated runoff shall be disposed of in a manner acceptable to the 
Department of Public Works and in compliance with all State and Federal 
laws. 

The County and the private sector shall be responsible for maintaining and 
improving existing drainage systems and constructing new drainage facilities. 

Encourage grassed shoulder and swale roadway design where climate and grade 
are conducive. 

Consider natural hazards in all land use planning and permitting.  
Discourage intensive development in areas of high volcanic hazard. 
 

FLOODING AND NATURAL HAZARDS STANDARDS 
 

"Storm Drainage Standards," County of Hawaii, October, 1970, and as revised. 
Applicable standards and regulations of Chapter 27, "Flood Control," of the 

Hawai‘i County Code. 
Applicable standards and regulations of the Federal Emergency Management 

Agency (FEMA). 
Applicable standards and regulations of Chapter 10, "Erosion and Sedimentation 

Control," of the Hawai‘i County Code. 
Applicable standards and regulations of the Natural Resources Conservation 

Service and the Soil and Water Conservation Districts. 
 
Discussion: The project will be consistent with the applicable Goals, Policies, and 
Standards of the Hawai‘i County General Plan.  The project will conform with applicable 
Federal, State, and County regulations pertaining to storm water runoff. Although sited in 
an area with high volcanic hazard, the use is site specific and requires this location in 
order to serve the affected community. If necessary, some equipment and supplies can 
likely be salvaged in the event of a lava flow. 
 
HISTORIC SITES GOALS 
 

Protect, restore, and enhance the sites, buildings, and objects of significant 
historical and cultural importance to Hawai‘i. 

Appropriate access to significant historic sites, buildings, and objects of public 
interest should be made available. 
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HISTORIC SITES POLICIES 
 

Agencies and organizations, either public or private, pursuing knowledge about 
historic sites should keep the public apprised of projects. 

Require both public and private developers of land to provide historical and 
archaeological surveys and cultural assessments, where appropriate, prior to 
the clearing or development of land when there are indications that the land 
under consideration has historical significance. 

 
Discussion:  The project will conform to the Historic Sites Goals and Policies of the 
Hawai‘i County General Plan. The area was inspected and found to be completely 
disturbed by modern infrastructure activity. The State Historic Preservation Division was 
consulted regarding the potential for the presence of historic properties and is expected to 
concur that no historic properties are present. If necessary, an archaeological survey will 
be conducted to ensure appropriate evaluation and treatment historic properties were 
present. Assessment of cultural impact has been conducted as part of the EA process and 
no impacts are anticipated. 
 
NATURAL BEAUTY GOALS 
 

Protect, preserve and enhance the quality of areas endowed with natural beauty, 
including the quality of coastal scenic resources. 

Protect scenic vistas and view planes from becoming obstructed. 
Maximize opportunities for present and future generations to appreciate and enjoy 

natural and scenic beauty. 
 
NATURAL BEAUTY POLICIES 
 

Develop and establish view plane regulations to preserve and enhance views of 
scenic or prominent landscapes from specific locations, and coastal aesthetic 
values. 

Consider structural setback from major thoroughfares and highways and establish 
development and design guidelines to protect important viewplanes. 

 Do not allow incompatible construction in areas of natural beauty. 
 
Discussion:  The project is consistent with the Natural Beauty Goals and Policies of the 
Hawai‘i County General Plan.  No sites of exceptional natural beauty will be impacted by 
the project. The Ocean View project site is somewhat isolated and outside of any public 
view areas.  
 
NATURAL RESOURCES AND SHORELINES GOALS 

Protect and conserve the natural resources from undue exploitation, encroachment 
and damage. 

 Protect and promote the prudent use of Hawaii's unique, fragile, and significant 
environmental and natural resources. 
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Protect rare or endangered species and habitats native to Hawai‘i. 
Protect and effectively manage Hawaii's open space, watersheds, shoreline, and 

natural areas. 
Ensure that alterations to existing land forms, vegetation, and construction of 

structures cause minimum adverse effect to water resources, and scenic and 
recreational amenities and minimum danger of floods, landslides, erosion, 
siltation, or failure in the event of an earthquake. 

 
NATURAL RESOURCES AND SHORELINES POLICIES 
 

Require users of natural resources to conduct their activities in a manner that 
avoids or minimizes adverse effects on the environment. 

 Encourage public and private agencies to manage the natural resources in a 
manner that avoids or minimizes adverse effects on the environment and 
depletion of energy and natural resources to the fullest extent. 

Encourage an overall conservation ethic in the use of Hawaii's resources by 
protecting, preserving, and conserving the critical and significant natural 
resources of the County of Hawaii. 

Encourage the protection of watersheds, forest, brush, and grassland from 
destructive agents and uses. 

The installation of utility facilities, highways and related public improvements in 
natural and wildland areas should avoid the contamination or despoilment of 
natural resources where feasible by design review, conservation principles, 
and by mutual agreement between the County and affected agencies. 

Ensure that activities authorized or funded by the County do not damage 
important natural resources. 

 
Discussion:  The project has been sited in an already developed area in order to avoid 
damage to natural resources. The project is an example of prudent use of public funds, 
and will not affect endangered species and habitats.   
 
PUBLIC FACILITIES GOAL 
 

Encourage the provision of public facilities that effectively service community 
and visitor needs and seek ways of improving public service through better 
and more functional facilities in keeping with the environmental and aesthetic 
concerns of the community. 

 
PUBLIC FACILITIES POLICIES 
 

Continue to seek ways of improving public service through the coordination of 
service and maximizing the use of personnel and facilities.  

Coordinate with appropriate State agencies for the provision of public facilities to 
serve the needs of the community.  
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PUBLIC FACILITIES – PROTECTIVE SERVICES 
 

Development of police and fire facilities should entail joint use structures 
whenever feasible. 

 
PUBLIC FACILITIES – PROTECTIVE SERVICES COURSES OF ACTION 
 

 Expansion of Police, Fire, and emergency medical facilities should be considered 
in accordance with district needs. 

 
Discussion: The project is consistent with Goals and Policies of the Public Facilities of 
the Hawai‘i County General Plan, as it involves improvement of radio facilities utilizing 
interagency cooperation.  
 
LAND USE GOALS 
 

Designate and allocate land uses in appropriate proportions and mix and in 
keeping with the social, cultural, and physical environments of the County. 

Protect and encourage the intensive and extensive utilization of the County's 
important agricultural lands. 

Protect and preserve forest, water, natural and scientific reserves and open areas. 
 
LAND USE POLICIES 

 
Zone urban- types of uses in areas with ease of access to community services and 

employment centers and with adequate public utilities and facilities. 
Encourage the development and maintenance of communities meeting the needs 

of its residents in balance with the physical and social environment. 
Encourage urban development within existing zoned areas already served by basic 

infrastructure, or close to such areas, instead of scattered development. 
 
Discussion:  The project is consistent with the Land Use Goals and Policies sections of 
the Hawai‘i County General Plan.   
 
The Hawai‘i County General Plan Land Use Pattern Allocation Guide (LUPAG). The 
LUPAG map component of the General Plan is a graphic representation of the Plan’s 
goals, policies, and standards as well as of the physical relationship between land uses. It 
also establishes the basic urban and non-urban form for areas within the planned public 
and cultural facilities, public utilities and safety features, and transportation corridors. 
The project site is classified within the LUPAG as Rural. As with the State Land Use 
Districts and the County zoning, given appropriate permitting and consideration and 
mitigation of impacts, the proposed project is consistent with this designation, as it is a 
public purpose use required for public safety. 
 
Ka‘ū Community Development Plans (CDP). The Ocean View project site is within the 
Ka‘ū District; the CDP for Ka‘ū is currently in development. Material contained on the 
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website for the CDP lists the following strategies for the CDP 
(www.hawaiicountycdp.info/kau-cdp/documents/KauCDP.0315draft.pdf): 
 

• Protects coastal areas, agricultural land, and mauka forests from development 
• Protects open space, areas with natural beauty, and scenic view planes 
• Guides the development of programs to strengthen protections for coastal and 

agricultural lands as well as open space and view planes 
• Preserves historic resources 
• Guides the restoration of historic sites and buildings, the retention of village and 

town character, and the documentation of oral, written, and video histories 
• Guides the expansion of lands held in public trust 
• Ensures appropriate public access to the shoreline and mauka forests 
• Guides the development of a regional network of trails 
• Guides collaborative stewardship and enhancement of coastal and forest 

ecosystems, cultural resources, agricultural lands, public access, and trails 
• Concentrates future development in the existing towns, villages, and subdivisions 
• Identifies specific commercial and industrial areas in Pāhala, Nāʻālehu, and Ocean 

View 
• Supports the preservation of village and town character and guides the 

enhancement of communities’ unique sense of place 
• Advances redevelopment and growth management with brownfield assessments, a 

County-wide affordable housing plan, and community-based redevelopment 
strategies for nonconforming subdivisions. 

• Prioritizes the improvement of existing potable water systems and wastewater 
systems to support infill growth 

• Prioritizes formalizing and improving emergency alternative routes 
• Prioritizes flood prevention 
• Prioritizes safety improvements along Wood Valley Road and Māmalahoa 

Highway 
• Guides road and park improvements in Mark Twain and Green Sands 
• Prioritizes bus system improvements, including a Ka‘ū loop route, an Ocean View 

route, evening trips to Hilo and Kona, and bus shelters 
• Prioritizes new fire stations and upgraded fire equipment 
• Prioritizes police station improvements, a new substation in Ocean View, and the 

maintenance of four police officers on each shift 
• Prioritizes a hazard mitigation plan for Ocean View and the Kahuku Park 

Community/Senior Center, Gym, and Shelter 
• Prioritizes the Ocean View transfer station as well as green waste drop-off and 

mulch pick-up sites 
• Prioritizes and guides the development of a school and library in Ocean View 
• Guides the development of skate parks and an ATV park 
• Prioritizes community input during infrastructure project planning and design 
• Preserves opportunities to live off the land 
• Guides the implementation of regional economic development strategies 
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• Guides the development of a regional education, enterprise development, and 
research network 

• Guides regional strategies to increase “buying local” 
• Guides efforts to strengthen the local agriculture value chain 
• Allows for the diversification of agriculture-based businesses and rural uses on 

agricultural and rural lands 
• Guides the development of local, renewable, distributed energy networks and 

prioritizes greater public review of commercial renewable energy projects 
• Guides exploratory efforts to secure community payments for ecosystem services 
• Guides the expansion of the regional network of health and wellness services 
• Guides the development of a regional hoʻokipa network – a place-based approach 

to community tourism 
• Guides the development of plans for Punaluʻu 

 
The project is in no way inconsistent with any of these strategies, and in choosing a 
developed location within the Hawaiian Ocean View Estates subdivision it minimizes 
land clearing and visual impact to undisturbed areas. According the Planning Department 
(see letter of June 25, 2015 in Appendix 2a, which also includes comments on two other 
sites in the Puna District which at the time were under consideration): “The subject 
project may be consistent with Community Objective 7, adopted by the Steering 
Committee, which calls for the CDP to identify viable sites for critical community 
infrastructure, including water, emergency services, and educational facilities to serve 
both youth and adults.” 
 
The Planning Department further identified the following polices: 
 

Policy 14: Plan approval and related conditions shall consider forest and coastal 
ecosystems, agricultural land, open space, viewscapes, areas of natural beauty, 
archeological and historic sites, and historic buildings when assuring that proper 
siting is provided for, proper landscaping is provided, unsightly areas are 
properly screened or eliminated, and natural and man-made features of 
community value are preserved. (HCC 25-2-77(a) & 76);  
 
Policy 58: In the Ka'ū CDP Planning Area, applications for Use Permits for wind 
energy facilities and telecommunications antennas and towers shall include view 
plane and, as appropriate, line-of-sight analysis to demonstrate how the request 
does not cause substantial, adverse impact to the community's character, 
including open space, public views, and areas of natural and scenic beauty, and 
proposed conditions to mitigate scenic impacts. (HCC 25-2-60 & 64). 

 
These issues have been considered in the analyses contained in this chapter on scenic 
impacts, biology and historic properties. Given the relatively modest size of the radio 
tower (130 feet), the location on the same lot as the Ocean View Fire Station, and the 
urgent need for emergency communications to serve the immediately surrounding area 
and all of Ka‘ū, the project is highly consistent with these draft policies. 
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PART 4: DETERMINATION 
 
Based on the findings above, and in consideration of comments received, the Hawai‘i 
County Department of Public Work has determined that the proposed project will not 
have any significant effect in the context of Chapter 343, Hawai‘i Revised Statues and 
section 11-200-12 of the State Administrative Rules, and has issued a Finding of No 
Significant Impact (FONSI).   
 
PART 5: FINDINGS AND REASONS 
 
Chapter 11-200-12, Hawai‘i Administrative Rules, outlines those factors agencies must 
consider when determining whether an Action has significant effects: 
 

1. The proposed project will not involve an irrevocable commitment or loss or 
destruction of any natural or cultural resources. No valuable natural or cultural 
resources would be committed or lost. The area was inspected and found to be 
completely disturbed by modern infrastructure activity. The State Historic 
Preservation Division was consulted regarding the potential for the presence of 
historic properties and is expected to concur that no historic properties are present. 

2. The proposed project will not curtail the range of beneficial uses of the 
environment. The proposed project expands and in no way curtails beneficial uses 
of the environment. 

 3. The proposed project will not conflict with the State's long-term environmental 
policies. The State’s long-term environmental policies are set forth in Chapter 344, 
HRS. The broad goals of this policy are to conserve natural resources and enhance 
the quality of life. By improving emergency radio services, the project fulfills 
aspects of these policies calling for an improved social environment. It is thus 
consistent with all elements of the State’s long-term environmental policies. 

4. The proposed project will not substantially affect the economic or social welfare of 
the community or State. The project will benefit the social welfare of the 
community. 

5. The proposed project does not substantially affect public health in any detrimental 
way. The proposed project will benefit public health by improving emergency radio 
service, which facilitates police, fire, medical and civil defense emergency 
response.  

6. The proposed project will not involve substantial secondary impacts, such as 
population changes or effects on public facilities. No secondary effects are expected 
to result from the proposed action, which would improve the County’s radio service 
and would not induce permanent in-migration or affect public facilities.  

7. The proposed project will not involve a substantial degradation of environmental 
quality. The project does not have any environmental impacts that would lead to 
environmental degradation. 

8.  The proposed project will not substantially affect any rare, threatened or 
endangered species of flora or fauna or habitat. The project site supports only non-
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native vegetation. Impacts to rare, threatened or endangered species of flora or 
fauna will not occur, given design elements to avoid impacts and planned surveys 
and restrictions on timing of vegetation removal.  

9. The proposed project is not one which is individually limited but cumulatively may 
have considerable effect upon the environment or involves a commitment for larger 
actions. The project is not related to additional activities in the region in such a way 
as to produce adverse cumulative effects or involve a commitment for larger 
actions.  

10. The proposed project will not detrimentally affect air or water quality or ambient 
noise levels. No adverse effects on these resources would occur through proper 
adherence to construction best management practices and mitigation measures that 
will be contained in the grading permit from the County Department of Public 
Works.  

11. The project does not affect nor would it likely to be damaged as a result of being 
located in environmentally sensitive area such as a flood plain, tsunami zone, 
erosion-prone area, geologically hazardous land, estuary, fresh water, or coastal 
area. Although the project is located in an area with volcanic and seismic risk, the 
entire Island of Hawai‘i shares this risk, and the project employs design and 
construction standards appropriate to the seismic zone and is not imprudent to 
construct. The area is exposed to considerable lava flow hazard, but the need to 
respond to emergencies such as lava flows in these areas are critical reasons to 
construct the new communication site. If the site were in imminent danger of being 
inundated by lava, that time scale of the flow’s advance is such as to safely 
evacuate any personnel and remove and transport valuable equipment. Considering 
all these factors, the County has determined that it is therefore reasonable and 
prudent to invest in radio communication infrastructure in these locations. 

12. The project will not substantially affect scenic vistas and viewplanes identified in 
county or state plans or studies. No scenic vistas and viewplanes identified in the 
Hawai‘i County General Plan, nor any other scenic resources, will be adversely 
affected by the project. The project does not interfere with mountain or shoreline 
views. Although there is inevitable visual impact associated with the construction of 
any radio tower, the scale of the tower limits visual impact to minor levels, no 
important viewplanes or scenic sites recognized in the Hawai‘i County General Plan 
would be affected. 

13. The project will not require substantial energy consumption. Construction and 
operation will require energy use, but the new communication site will enable 
improved coverage for public safety officers, resulting in more efficient emergency 
response times and corresponding energy savings.  
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Executive Summary  

 
A computational assessment was carried out to provide an estimation of the EME (Electromagnetic 
Energy) exposure at proposed new antenna site locations in Hawaii, HI, as described in the following. 
 
The compliance is established with respect to the US FCC regulations [1]. The assessment was 
carried out using the methodologies specified in [1]-[2]. The following tables provide compliance 
distances for general public and occupational-type exposures: 
 
 

Ground level (individual or combined exposures) 
Site name Exposure Type Compliance distance 

Fire Station 20/Keauohana Tank General Public Exposure All locations compliant 
Occupational Exposure All locations compliant 

 
 
 

Locations facing the antenna (individual or combined exposures) 
Antenna Location Transmit 

Antenna Type 
Transmit 

Antenna Height 
Compliance distance 

General Public Occupational 
Antenna #1 136 MHz 68 ft 5.7 m  1.3 m  

 
 
The stated compliance distances are typically much larger than those that would be predicted 
to be calculated on the basis of an actual measurement taken under an SAR (Specific 
Absorption Rate) analysis. SAR is a more accurate measure of exposure and is the basic 
measure for exposure under the current international safety limits [3-4]. However, SAR is 
much more complicated to estimate (via measurements or computer simulations) than free-
space fields or the equivalent power density. Thus, in this case the simpler, practical 
approach to compute the compliance distance based on the analytical estimation of the free-
space equivalent power density is used. 

 
Applicable exposure limits 
The FCC exposure limits [1], when expressed in terms of equivalent power density, are 
frequency dependent. In particular, at 136 MHz the limit is 2 W/m2 for the general public (Sgp) 
and 10 W/m2 for occupational-type (Socc) exposure. 
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Results 

Ground Level 

The following plot shows the exposure quotient at ground level, indicating that the exposure is at least 
180 times lower than the general public limit at any distance from the tower. 

 
 

In front of the antenna 

A combined exposure quotient shown below yields a compliance distance of 1.3 m for occupational 
exposure and 5.7 m for general public exposure. 
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This EME (Electromagnetic Energy) Assessment Report (Report) contains 
Motorola's best estimate of EME exposure at the indicated sites. The actual 
EME exposure may vary, depending on various factors. Neither the Federal 
Communications Commission nor any other state or federal agency has 
reviewed, approved or disapproved this Report. Any publication, reproduction 
or transfer of this Report to a third party, requires the prior written approval of 
Motorola. Any such Motorola-approved publication, reproduction or transfer of 
this Report, must be of the Report in its entirety, including its complete wording 
and date of issue. By providing this Report, Motorola does not entitle the 
recipient to use any Motorola trademark or other intellectual property. 

 
Site Matrix:  
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Appendix A:  Exposure prediction models. 
 

 

Fig. 1. Reference frame and notations employed to describe the cylindrical model. 

Exposure prediction model 
Three different models are employed to perform the exposure assessment. One is relative to 
exposures in front of collinear arrays; another is for exposures in front of dish antennas; 
another is for exposure at ground/roof level. 
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A. Exposure in front of collinear array antennas 
The behaviors of the spatially averaged equivalent power density in the near radiating field of 
typical base station array antennas (omni-directional or sector coverage) can be predicted 
using simple algebraic formulas that depend on a few, readily available antenna parameters, 
such as directivity, beamwidth, physical length, and the radiated power [2]. The spatial 
domain where the prediction is valid encompasses the antenna enclosing cylinder (defined as 
a cylinder centred on the antenna axis, extending as much as the antenna length in height), at 
distances greater than one wavelength (i.e., outside the reactive near field region of the 
individual array elements), along all azimuth directions within and outside the main beam, up 
to the far field.  

The most frequent application of the method is when exposure is assessed very close to the 
antenna, within its radiating near field region, where workers may be present for maintenance 
or other duties and in those cases where an exposure assessment is desired at buildings 
facing antennas. In those cases it is desirable to avoid large overestimations produced by 
simpler models that do not take into account the distributed nature of the radiator (but rather 
model the RF emission as stemming from a source point), while avoiding complex full-wave 
simulations or other type of modelling requiring in depth knowledge of the antenna structure 
and operation from an electromagnetic standpoint. 

The method in [2] provides reliable predictions as long as scattered fields from objects 
surrounding the antenna are not significant and electrical beam down-tilt does not exceed 100. 
In practice, it is important that significant scatterers do not protrude inside the antenna 
enclosing cylinder, particularly in the main beam, and that pavement reflections do not 
become relevant. The model predictions are mostly reliable in the radiating near field, before 
the RF energy propagation regime converts from cylindrical to spherical in character, because 
antennas will most likely be installed in such a way that no significant scattering from 
pavement or nearby objects occurs in the radiating near field. 

The reference frame relative to an array antenna axis and the relevant analytical notations 
employed in the analytical prediction formulas for the spatially-averaged power density are 
illustrated in Fig. 1. 

The parameters required to apply the formulas are the following: 

radW : Antenna radiated power; 
L : Equivalent electrical antenna length (meters); 

AD : Antenna peak directivity (unitless); the peak gain can be used; 
γ : Electrical down-tilt angle of the antenna main beam (radians); 

Observe that the equivalent electrical antenna length is typically shorter than the antenna 
enclosure. This is due to the fact that the physical extension of the antenna array elements is 
confined within a sub-volume of the enclosure, and the fact that in some cases the power 
feeding profile for the array elements is non uniform, whereas the model assumes it is. Using 
a shorter antenna length in the RF exposure evaluation provides indeed a conservative bias 
since the RF energy emission is confined to a smaller effective aperture (the enclosing 
cylinder height) where, for a given radiated power, its power density is consequently higher. 

For sector arrays, the prediction formula for the spatial-peak equivalent power density is: 

 .  
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The above prediction formula does not take into account the formation of grating lobes near 
endfire, whose power content typically becomes significant for tilt angles greater than 100. 
Hence, we delimit conventionally the validity of this formula to the range 010≤γ . 

Because near-field coupling between antenna and exposed body is not considered in the present 
treatment, the MPE estimates based on it should be trusted only for distances larger than a quarter 
wavelength. 
 

B. Exposure in front of dish antennas 
The following formula (2) [1] allows estimating an upper bound of the RF exposure in front of the dish 
antennas:  
  

  
A

WS rad
dish

4
=         (2) 

 
where: A is the area of the dish aperture. Therefore, antennas with larger apertures produce lower 
exposure than antennas with smaller apertures, for the same input RF power. 
 
 
 

 
Fig. 2. Schematic of the ground-level exposure model adopted for the assessment. 
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C. Exposure at ground/roof level 
This type of exposure occurs in the antenna far-field, and is very low, so simpler expressions can be 
employed. The antenna phase center is assumed to be the mounting height. The resulting predictive 
equation for the power density produced by each antenna at ground/roof level is: 
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where radW  is the radiated power, and ( )θG  is the elevation gain pattern, which is approximated by 
means of the following expression 
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where AG  is the antenna gain, 0k  is the free space wavenumber and L is the effective antenna 
length yielding the appropriate vertical beamwidth, X and B are auxiliary parameters used to shape the 
elevation pattern, while H is the antenna height above ground and d is the field point distance from the 
base of the installation tower (see Fig. 2). The factor "2.56" is introduced to enforce near-perfect, in-
phase ground reflection as recommended in [1].  
 
Exposure assessment 
Since the exposure is produced by transmitters operating in different bands, where applicable the 
exposure quotient (EQ) is computed according to [1] by scaling at each evaluation point the exposure 
produced by each source by the corresponding applicable exposure limit (the MPE – Maximum 
Permissible Exposure), and compliance is achieved if the EQ is not greater than unity: 
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Appendix B: Antenna Datasheets. 
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