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TO: ‘The Honorable Murray E. Towill, Director
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SUBJECT: Acceptance of Final Environmental Impact Statement

1 am pleased to accept the Final Environmental Impact Statement (FEIS) for the
Hawaii _Commodities Irradiation Facility as satisfactory fulfillment of the
requirements of Chapter 343, Hawaii Revised Statutes.
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Tourism (DBED) requested that the Office of Environmental Quality Control
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My acceptance of the statement is an affirmation of the adequacy of that statement
under the applicable laws and does not constitute an endorsement of the proposed

action. /
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cc: Honorable John C. Lewin
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EXECUTIVE SUMMARY
S.1 INTRODUCTION

S.1.1 PURPOSE

This Executive Summary of the Hawaii Commodities Irradiation Facility Environmental
Impact Statement (EIS) briefly describes the proposed project and alternatives and presents
the environmental impacts and mitigation measures for the project. The reader is
encouraged to study the entire EIS document thoroughly. The Executive Summary is
intended to serve first as an introduction to the project and its issues and consequences, and
then as a summary of its significant findings; however, it cannot possibly represent the
detailed analyses and findings adequately enough to form the sole basis of a decision.

S.1.2 PROJECT DESCRIPTION
S.1.2.1 Overview

The State of Hawaii, Department of Business and Economic Development (DBED), Energy
Division, has proposed to contract for the design, construction, and operation of a
demonstration commodities irradiation facility in Hilo, Hawaii County. The demonstration
project would last 3 years, after which the plant would continue commercial operation or be
decommissioned at the option of the contractor.

The proposed facility would be used to irradiate fruit products, primarily papayas, which
are produced for overseas export and subject to U.S. and foreign quarantine requirements
for fruit fly infestation. Proposition to establish and operate a fruit commodities irradiation
facility has evolved from the need to find new disinfestation methods for tropical fruits
(such as papayas, mangos, and lychees which are susceptible to "tri-fly" infestation)
following the U.S. Environmental Protection Agency's (EPA) ban on the use of ethylene
dibromide (EDB).

At present, there are two types of insect disinfestation treatment methods being
commercially used by Hawaiian papaya packers: double-hot-water dip, and vapor heat.
Double-hot-water-dip treated fruit is generally shipped to mainland U.S. markets while
vapor-heat-treated fruit is primarily shipped to Japan, with some going to the mainland.

ES-1



Neither of these methods are satisfactory from fruit quality and treatment efficacy
standpoints. '

The objective of the proposed commodities irradiation facility is to demonstrate and test the
use of irradiation for fruit disinfestation at commercial levels of operation. DBED has
identified more specific objectives to include:

» Test of the effectiveness of irradiation.

« Investigation of efficiency of treatment at different radiation dose levels.

 Determination of costs associated with commercial-level irradiation operations.

+ Allowance for the transfer of irradiation technology from the U.S. Department
of Energy to the private sector.

« Conduct of market research on consumer acceptability of irradiated fruit.

» Provision of consumer education on irradiation treatment.

Additionally, DBED intends to make the facility available for developmental research by the
University of Hawaii and others. Finally, the facility will be available to meet part of the
commercial demand for fruit disinfestation.

S.1.2.2 Site Locations

A site analysis by DBED established feasible locations according to fruit production areas,
transportation routes, land availability, costs, and environmental issues. Three possible
sites in Hilo, Hawaii, were identified by DBED as potential locations for the proposed
commodities irradiation facility (see Figure 2-1). These sites all facilitate papaya industry
operations and are managed by state agencies, The sites would be leased by the state to the
contractor that would build and operate the facility. The three sites identified are referred to
in this EIS as Site A - Airport Industrial Area, Site B - Old Terminal, and Site C - Railroad
Avenue (see Figure 2-2).

ite A - Ai In ial

Site A is adjacent to the frontage road (Kekuana Ave.) along the General Lyman Field (Hilo
Airport) access road. It is just east of the airport control tower and is part of the subdivided
but undeveloped airport industrial park (Figure 2-3). ‘The land is under the jurisdiction of
the Hawaii DOT, Airports Division, and is master planned for airport-related industrial
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activities. The site is bordered on the south by vacant DOT land and the Hawaii National
Guard's Keaukaha Military Reservation (across the access and frontage road); on the north,
south, and east by other parcels within the industrial area; and on the west by vacant
industrial land. Site A is identified as Tax Map Key parcel number (TMK) 2-1-12:106,
107, and 108.

ite B - Old Terminal

Site B is located just north of the existing air cargo buildings near the old passenger
terminal (Figure 2-4) on the western side of General Lyman Field. It falls under the
jurisdiction of the DLNR. The site is bordered on the south by the existing access road to
the air cargo and general aviation facilities. On its other sides, it abuts vacant land. Site B
is identified as TMK 2-1-12:56, 74, and 75.

ite C - Rai Avenu

Site C is located on Railroad Ave. across from the Hawaii Electric Light Company's
(HELCO) main Hilo generating station; it is (HELCO) approximately one-half mile from
the airport (Figure 2-5). The land, which is under the jurisdiction of the DHHL, is
presently vacant. The site was once used for concrete and gravel operations and is adjacent
to asphalt batching and wood mill operations. Site C is identified as TMK 2-1-25:86.

S.1.2.3 Facility Description

The proposed facility would consist of a warehouse building housing the irradiator and
ancillary operations. The irradiator equipment would be located inside a concrete-walled
room. Ancillary facilities would consist of office space, dosimetry laboratory, storage
space for treated and untreated fruit, and employee lockers and restrooms. The project site
would be equipped with truck loading and unloading ramps to the warehouse, and truck
and employee parking areas. The entire facility would be fenced for security, with access
via a secured gate. A conceptual floor plan of the proposed facility is shown in Figure 2-6.
Construction of the proposed irradiation facility would involve the development of 4 to
5 acres of land for an approximate 29,000-square-foot irradiator and warehouse building,
truck loading and unloading facilities, and parking area (WESTEC 1988).

ES-3



Facility Process Flow

The proposed commodities irradiation facility would be used to treat papaya, mangoes,
lychee, and other fruit or agricultural products which are transported outside the state of
Hawaii and are susceptible to fruit fly or other insect infestations, and therefore subject to
U.S. or foreign agricultural quarantine requirements. The proposed source of radiation
would be gamma rays emitted from the decay of the man-made isotope, cobalt-60, as
approved by the U.S. Food and Drug Administration (FDA).

Operational characteristics of the proposed facility are as follows: Fresh picked fruit will be
packaged and sealed in boxes and the boxes stacked onto pallets at the offsite packing
house, with average pallet loads of 1400 pounds. The pallets will be delivered by truck to
the irradiation facility, where they will be unloaded onto an automatic conveyor system; this
system will move the pallets through the irradiation chamber, exposing the fruit as
uniformly as possible to the gamma ray emissions. The conveyor begins near or in the
incoming product preparation area and delivers the processed product without further
handling to the processed product holding area. Total radiation dosage given the fruit
would not exceed 1000 Gy (international system unit for absorbed dose of radiation), as
required by the FDA. After processing, dosimetry examination, recording, and
certification will take place, according to FDA and NRC requirements. The processed fruit
will then be ready for loading onto refrigerated trucks or air cargo shipping containers, and
delivered to shippers for transport to overseas markets, either directly or through Honolulu.
A conceptual diagram for the complete process flow is illustrated on Figure 2-8,

In the irradiator itself, the conveyorized commodity will pass through a labyrinth to ensure
that radiation will not escape the irradiator. The fruit will pass by both sides of the cobalt
source in order to expose both sides of the commodity, thereby providing uniformity of
dose. When the irradiator is not in operation, the cobalt source would be lowered into a
24-~foot-deep, concrete-lined, water pool which is also encased in steel. The water serves
as a radiation shield, allowing workers to enter the irradiation chamber when the cobalt has
been lowered into the water. (As an altemative to this "wet storage irradiator,” dry storage
could be utilized. Dry storage requires the use of a containment vessel such as a shipping
cask for storage.)
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Safety of the Facility

At no time during plant operation will people be in direct contact with the radiation source
or be in the irradiation room during treatment. The radiation source (cobalt-60) would be
stored in a water bath or casing within the irradiation room when not in use. All Nuclear
Regulatory Commission (NRC) and Occupational Safety and Health Administration
(OSHA) rules, regulations, and safety precautions must be observed at all times.
Employees must be given initial and periodic safety and operational training programs to
ensure that operating procedures are up to date with current recommendations. Constant
monitoring procedures for employees will be exercised to assure that radiation exposure
levels do not exceed safe limits.

S.1.2.4 Employment

The facility is expected to employ seven people during the demonstration period. Facility
personnel would be comprised of employees to handle irradiator operations and employees
to handle support activities. The total number of employees would depend on actual annual
throughput of products. It is planned that the plant would operate 24 hours a day, 5 to 6
days a week, 50 weeks of the year, Two weeks in the year the plant would be shut down
for scheduled annual maintenance, with general maintenance occurring the 1 or 2 days a
week -when the plant is not in operation.

S.1.2.5 Source Transportation

Approximately 150,000 curies of cobalt-60 will be required to operate the facility at the
planned level of throughput. The cobalt-60 source will have to be transported to the site at
the commencement of operation and periodically thereafter for source replenishment.
DBED predicts that replenishment will be required approximately once every 3 years; thus
additional transport of the source will not be required until the end of the demonstration
period, if the facility is to continue operation.

S.1.2.6 Decommiséioning
A decommissioning plan will be required of the operator as part of its contract with the
state, The operator's property lease with the state will require implementation of the plan at

the end of the facility's 3-year demonstration, or subsequent commercial activities. The
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contractor will be required to provide a bond or similar financial instrument to ensure that
funds are available for decommissioning.

The decommissioning plan will call for the complete removal of all radioactive materials
and demonstration that there is no residual contamination. Radioactive materials will be
required to be returned to the fuel vendor or transported to an appropriate nuclear waste
repository. All decommissioning activities will be required to conform with applicable
NRC, Department of Transportation (DOT), and other regulations, The property lease will
specify the level to which the site must be cleared of non-radiation components of the
facility (e.g., buildings).

S.1.3 DESCRIPTION OF ALTERNATIVES

The EIS analyzes three alternative sites (described above) in depth. Section 3 in the EIS
summarizes the other alternatives that were considered in project and EIS development.

The alternatives evaluated have included alternative plant locations, other irradiation

technologies, non-irradiation disinfestation methods, and the no-project alternative. Such

. alternatives include alternate locations, other irradiation technologies, non-irradiation,

disinfestation methods, and the no-project alternative.
S.1.3.1 Other Locations

DBED explored the possibility of locating the irradiation facility in other locations
throughout the State of Hawaii (see CH2M Hill 1987). The DBED's study concluded that
location anywhere except Honolulu or the Hilo area was not feasible given the logistics of
the papaya industry. Upon further review, DBED concluded that a location in Honolulu,
away from the packing industry, did not sufficiently meet the demonstration and
technology transfer objectives of the project and could pose excessive costs to the fruit
industry because fruit containers would have to be unloaded and loaded an extra time in
Honolulu. In addition, property costs are generally higher in Honolulu than Hilo; thus
project development would be more costly.

A Honolulu location would have essentially the same environmental effects as those

associated with the three primary alternatives. Because this alternative fails to completely
meet project objectives, would have additional costs to industry and possibly the state, and
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-4

-d -3 4 -1 -}

Lo



v

)

ol -

provides no environmental benefit, a Honolulu location alternative is not considered
reasonable.,

8.1.3.2 Other Irradiation Technologies

A brief review of cesium-137 and marine-source radiation technologies is provided in
Section 3.3 of the EIS. In addition non-irradiated technologies are discussed.

Cesium-137 is a by-product of nuclear reactor operation and is a gamma ray source which
may be used in place of cobalt-60. The Physical plant and.associated factors would be
essentially the same as the proposed facility. It is slightly, but not significantly, less costly
1o use cesium-137 than to use cobalt-60 as a source. This is because, although most
ransport, handling, permitting, and operational costs are similar, the costs for original
source material and required shielding are less. Most of the environmental issues
associated with the use of cesium-137 are the same as those for the proposed facility;
however, there are some differences. Cesium-137 has a half life of 30 years; this is longer
than the 5.2 years associated with cobalt-60. More importantly, cesium-137 is water
soluble. Thus, environmental consequences in the event of an accident would be relatively -
greater. Because cesium-137 use is prohibited by legislative mandate, and its

environmental impacts are Potentially greater, cesium-137 is not considered a reasonable

alternative to cobalt-60.

Electric powered machine sources can generate radiation by using an electron beam

accelerator. Electron beams have essentially the same disinfestation result as gamma rays
(i.e., photons). High energy electron beams are used directly for irradiation processing by
focusing and scanning the beam over a distinct target. Alternatively, the electron beam can
be directed onto an X-ray converter plate to generate high energy x-rays, which also can be
used to irradiate commodities, Machine sources would meet the project's objectives and
would avoid many of the risks associated with isotope sources. However, lack of the
commercially-sized machine required for the demonstration Program results in excessively
high cost, delay, and uncertainty of outcome. Thus, this alternative is not considered
reasonable at this time. Retrofit of the cobalt-60 facility may be appropriate for
consideration in the future if a reliable, commercially-viable, machine source is developed.
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8.1.3.3 Non-irradiation Technologies

The following alternatives would, by definition, fail to achieve the proposed project's
objective as a demonstration and test of irradiation treatment. Nonetheless, because they
may meet the broader objective at which irradiation is aimed, i.e., control of fruit fly
infestation, they are summarized below. All of these alternatives would avoid the risks
associated with the use of a radio-isotope.

The double-hot-water-dip method is currently used for the majority of the papayas grown
for export, and has proven moderately successful in preventing infested fruit from reaching
the mainland. The method consists of treating the fruit with two hot-water baths to kill fruit
fly eggs. The fruit must be picked at less than one-quarter ripe and then placed in the first
water bath at a temperature of 42°C (108°F) for 30 minutes to acclimate the fruit to heat.
The fruit is then placed into a second bath with temperatures of 48.9°C (120°F) for
20 minutes to kill fruit fly eggs and larvae. This alternative would not have the
environmental effects associated with the primary alternatives. However, because of its
inability to meet project objectives, its limited efficacy (as discussed in Section 3), and its
resultant poor quality product, double-hot-water dip is not a reasonable altemative.

The use of vapor heat for the disinfestation of tropical fruits has been approved by both the
United States and Japan. The exact procedures used are not fully known at this time due to
the proprietary nature of the system. Generally, the fruit is picked at about one-quarter ripe
and then brought up to a temperature of 47°C (117°F) over a period of 5 to 6 hours by the
condensation of water vapor. While this alternative is successful in preventing infestation,
it is significantly more costly than the double-dip method and could be more costly than
irradiation. Further disadvantages of this process include the vulnerability of papayas to
heat, and therefore an increased chance for lumpiness and injury to the fruit.

Unlike the other alternatives, all of which are in commercial use or in late stages of testing,
the dry-heat-treatment process is still at the early experimental stage. It involves slowly
raising the internal temperature of the fruit to 47°C (117°F) over a period of about 7 hours,
allowing the fruit to remain at that temperature for about one-half hour at about 50 to 60%
humidity, and then quenching the fruit to a temperature below 30°C (86°F). Preliminary
approval by the U.S. Department of Agriculture Animal and Plant Health Inspection
Service (APHIS) has been granted; however, final rulemaking has not occurred. No

- packer is using this method commercially. Until additional studies designed to test the
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efficacy of the treatment method, its cost, its effect on fruit quality, and its applicability to
large-scale throughput are completed, dry-heat treatment cannot be considered a proven
alternative to either current treatment method or irradiation. This alternative may, however,
eventually prove a viable method for commercial papaya disinfestation.

Methy! bromide (MBr) has been approved as a fumigant for citrus fruits, but fruit quality is
not consistent since tolerance to MBr fumigation varies by crop and temperature at which
the product is treated. Preliminary research has shown the treatment to be effective against
the fruit fly eggs, but not against the larvae which are found deeper within ripe papaya.
Potentially significant environmental and worker exposure hazards are associated with
chamber leakage and exhausting of the gas following fumigation. Such hazards are
important since MBr is currently under investigation as a possible carcinogen. The cost of
employing MBr fumigation would be similar to that associated with the use of EDB:
therefore, it is economiéally viable. Environmental impacts of other fumigants would be
similar to those of fumigation using MBr. Use of chemical treatment methods for tropical
fruits is not a reasonable alternative because of damage to the fruit, limited efficacy,
difficulty in handling, and most importantly high environmental and human risk.

One possible alternative for the control of agricultural pests is to eliminate the species
entirely in an area. This method can be carried out in a number of ways, all of which must
reduce the number of fruit flies to an undetectable level. APHIS prepared a Draft EIS on
the eradication of fruit flies in Hawaii (USDA APHIS 1986), although a Final EIS was
never prepared. The Draft EIS concluded that this alternative has potentially significant
environmental effects, such as risk of human exposure to pesticides, destruction of
nontarget species, and potential occupation of the fruit flies' ecological niche by other pest
species. These environmental effects, plus the potential inability to meet quarantine
objectives, make this alternative unreasonable.

The alternative of refrigerating papaya for disinfestation purposes involves submitting one-
quarter ripe fruit to temperatures of 0 - 2°C for 10 - 22 days. Its disadvantages are: papaya
(and other tropical fruits) are very sensitive to the low temperatures required; the shelf life
of some fruits is not long enough to withstand the length of treatment; the process itself is
energy intensive and thus expensive; and it is difficult to reliably maintain necessary low
temperatures and high humidity. Further, the method has not been approved for
disinfestation treatment for Hawaiian papaya. This alternative is currently not feasible.
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S.1.3.4 No-project Alternative

The no-project alternative involves foregoing state involvement in the DOE irradiation
program and leaving treatment in the hands of the packers. The sites under consideration
for the proposed project would remain vacant or otherwise be developed in accordance with
their land use designations. Current treatment methods for papaya, vapor-heat and double-
dip methods, would remain as the primary techniques to meet disinfestation quarantine
requirements. Environmental effects resulting from implementation of the proposed
project, as discussed in Section 4, would not occur if the no-project alternative is adopted.
Benefits to the papaya industry such as an effective disinfestation method which can be
administered at a later stage of fruit development and potentially provide higher quality fruit
for market supplies, will be foregone under this option.

S.1.4 COMPARATIVE EVALUATION

In general, none of these other alternatives meets the project objectives as sufﬁciem.ly as the
proposed project. Although some of the alternatives could result in greater or fewer
potential adverse environmental impacts, none of the alternatives offers the opportunity to
address the questions that the proposed project will regarding the viability of irradiation
treatment as a commercial disinfestation method. Similarly, none of the alternatives appear
to offer superior economic benefits at least in the short-term. Machine source irradiation
and dry-heat treatment may eventually prove viable for commercial disinfestation of

papayas.

The no-project alternative would not meet the project objectives and would continue the
present potentially unacceptable treatment method. The preferred alternatives satisfy the
brojé:ct objectives and currently provide the best opportunity to assist in meeting the state's
goals and objectives to aid and encourage diversified agriculture and increased marketing of
Hawaii's fresh fruit crops.

S.2 ENVIRONMENTAL CONSEQUENCES AND MITIGATION

The impacts and mitigation measures where appropriate of the proposed project are
summarized in this section.
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S.2.1 GEOLOGY, SOILS, AND HYDROLOGY

The geologic issues of the proposed project are risk from lava flows, risk from tephra falls,
risk from pyroclastic surges, and indirect volcanic hazards. Flows from the northeast Rift
Zone C constitute the threat to the Hilo area. Based on several calculations the EIS
estimates there is a 1-in-50 to 1-in-100 chance that an irradiator in Elo might be overrun by
a lava flow during the project lifetime. The risk to the proposed facility from possible lava
fountaining is considered slight and there is no evidence that pyroclastic surges (clouds of
ash, rock fragments, and heated gases that move outward at high speed from the source
vent) constitute a measurable threat anywhere in Hilo. Finally, there appears to be little risk
to the area from indirect volcanic hazards such as ground fractures and subsistence.
Several large earthquakes have affected the island in the past and due to the earthquake
Potential, the proposed facility would be designed to the appropriate structural standards.
Through proper design and management of the facility, the threat from lava flows and
earthquakes can be effectively mitigated.

No impacts to soils are expected from the proposed project and no special mitigation
measures are necessary,

The key hydrologic issues of the proposed project are susceptibility to flooding, increased
runoff, coastal flooding, surface water quality, and ground-water quality. All three sites
are within areas of minimal flooding and there is no history of significant flooding on
them. Construction of the irradiator and associated parking will increase the amount of
impermeable surface, leading to a reduction in the ground's ability to absorb rainfall. To
avoid creating flooding problems, an onsite stormwater collection and disposal system will
be provided. This onsite disposal system will eliminate surface runoff from the facility and
associated impacts that would otherwise occur. There is little threat to the three sites from
coastal flooding because they are well above the historical high-water level for a 100-year
tsunami. The irradiation process itself will not affect water quality.

S.2.2 BIOLOGY

Each site is currently disturbed or has been in the recent past. The flora and fauna
documented at each site consist of common species which are widely distributed
throughout the islands. None of the sites are known to contain threatened, endangered, or

protected species of plants or animals. The proposed irradiation facility, therefore, would
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not have an adverse impact on biological resources at any of the three sites under
consideration.

S.2.3 CULTURAL RESOURCES

A field investigation did not idendfy any cultural resources at the three sites. In the
unexpected event that remains are uncovered during construction of the facility, work in the
affected area will be suspended and the DLNR Historic Sites Section and Hawaii County
Planning Department will be notified. Work will not be restarted until the significance of
the findings can be assessed and appropriate measures taken to mitigate the potential loss.

S.2.4 TRANSPORTATION

The proposed facility would generate only a modest number of vehicle-trips both overall
and during the peak hour. Analysis shows that there would be no significant change in the
level of service at the intersections in the vicinity of the alternative sites and the effect of the
project on traffic flow fronting these sites would be negligible.

S$.2.5 AIR QUALITY

The project would result in a slight increase in vehicle-generated emissions. This resultant
air quality impact would be negligible. Irradiation will generate radiolysis products such as
ozone and oxides of nitrogen. The air quality impacts from this operation are also
considered insignificant, given control measures discussed in the EIS.

S.2.6 NOISE
The siting of the facility at all three locations would have no significant noise impacts. The
sites are located in an industrial area where noise generated by the facility and traffic will be

consistent with other noise sources in the vicinity, Sensitive receptors would not be
affected by the proposed projects.
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S8.2.7 LAND USE

Use of the alternative sites is unlikely to have a significant adverse effect on surrounding
land uses. The existing and planned uses surrounding the sites are industrial and the
irradiator will be compatible with existing and future uses.

S.2.8 PUBLIC SERVICES

It is unlikely that a fire would originate in proximity to radioactive materials; therefore, fire
fighting would involve only the normal procedures used to fight structural fires. The
facility will not store quantities of flammable material. Impacts to security/police protection
are expected to be insignificant. The existing medical facilities are capable of
accommodating project-related health problems and accident-related problems, if they were
to occur.

S.2.9 HEALTH AND SAFETY

The two main areas of concern related to health and safety are heaith risks of consuming
irradiated food and facility risk assessment. A complete risk assessment study on the
safety of irradiated food is included in Appendix G of the EIS. Based on a review of the
numerous scientific studies on the safety of irradiated food, it is concluded that consuming
food irradiated at the levels proposed for commercial operation presents no unreasonable
consequences to human health, The risk assessment in Appendix G also assesses the
potential risks to man from radiation that could be released from the transport, use, and
disposal of radioactive material.

During normal operation, the irradiation facility would not result in measurable emissions
of radiation that could affect man. If an accidental release occurred, however, exposure
could result. Consequently, the risk assessment in Appendix G identifies the types of
accidents that could occur, estimates the probability of such accidents, and determines the
worst-case exposure that could result.

Analysis concluded that the design of the facility would minimize the chances of a

significant release of radioactivity that could cause exposure to the general population.
Likewise, the analysis concluded that the transportation packaging and operations are
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sufficiently safe that no significant risk would occur; the U.S. transportation industry's
safety record supports this conclusion.

The facility's location near an airport and an active volcano has resulted in questions about
a radiation release caused by outside events. The risk assessment screened many potential
event scenarios associated with aircraft operations, natural phenomena (e.g., volcanism,
flooding), and surrounding activities of man.

Based on the assessments discussed in Appendix G, the following can be concluded:

1. The risk of radiation exposure to workers or the public due to external events
affecting the food irradiation facility are extremely low.

2. The massive structure of the facility is the key factor in reducing hazards
associated with external events.

3. The only external events that threaten significant public exposure are aircraft
crashes into the site. The probability of aircraft crash is in the range of 10-5
to 10-7 per year, depending on class of aircraft and site considered. The
probability of exposure and health effect is far lower.

4. Direct exposure due to reduced or breached shielding is likely to be a more
important contributor to public dose commitments than is the dispersal of
radioactive materials from the site.

Emergency preparedness will be a critical element in controlling risk associated with loss of
facility shielding integrity. Emergency plans must be in place and emergency response
personnel thoroughly trained to deal with accidents that damage the facility structure or
incapacitate the operators.

S.2.10 AESTHETICS
As a result of past land use patterns, the proposed irradiation facility, which will resemble

any industrial type warehousing/processing facility, will blend in and be visually
compatible with surrounding uses. The facility will be landscaped in accordance with
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architectural drawings and county code requirements; chainlink security fencing will
surround the perimeter of the facility. No significant impact will occur.

S.2.11 ECONOMICS

The proposed commodities irradiation facility is a 3-year demonstration project to be
supported, in part, by federal and state funds. Economic effects will be empirically

determined during the life of the project.

Long-term impacts are contingent upon the outcome of the 3-year demonstration, whether
there is a demand for irradiated fruit, the cost-effectiveness of using irradiation as a method

- of disinfestation given certain levels of demand, and the availability of alternate cost-

effective methods of disinfestation. Impacts would be incremental and reflect the difference
between the existing and proposed facilities, and between the existing and projected levels
of production for fresh papaya and other fruit for export.

Irradiation has the potential to beneficially affect the local and state economy by supporting
and fostering the ongoing viability of the state's agricultural export sector. However, costs
and consumer acceptance are uncertain:. The irradiation demonstration program is intended
to identify these economic factors.

The demonstration program is not expected to have a significant employment effect. Future
commercial operation could result in a net loss of jobs as labor-intensive treatment methods
are phased out. The lack of current employment data from the packers preciudes
quantification of this effect.

S.3 RELATIONSHIP TO LAND USE PLANS, POLICIES, AND
CONTROLS OF THE PROPOSED ACTION FOR THE AFFECTED
AREA

The applicable governmental land use policies, goals, and controls affecting the proposed
project property are the Hawaii State Plan, the State Agriculture Functional Plan, the
Hawaii County General Plan, and the Hawaii County Zoning Code. The proposed
project’s relationship to these and other land use plans and controls is described in detail in
Section 5 of this EIS.
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One of the primary purposes and objectives of the proposed project is to conduct irradiation
research on papayas and other Hawaiian grown commodities. This will assist in the
continued growth and diversification of the state's agricultural activities. As such, the
proposed project is in concert with the specific state plan economy objectives and policies
regarding agriculture and the support of research and development activities; enhancement
of agricultural growth by providing public incentives which will encourage private
initiatives; expanding the agricultural base by promoting the growth of the tropical fruit
portion of the industry; and promoting a treatment method that could be competitive with
and complement other treatment methods.

The Hawaii State Plan - Priority Guidelines establish overall priority guidelines to address
areas of state-wide concern. The overall direction, established by the Hawaii State Plan -
Priority Guidelines is to assure that the state strives to improve the quality of life for
Hawaii's present and fumure population through the pursuit of desirable courses of action in
five major areas of state-wide concern which merit priority attention: economic
development; population growth and land resource management; affordable housing; crime
and criminal justice; and quality education.

The pursuit of the irradiation facility is in keeping with the priority guidelines of promoting
the growth and development of diversified agriculture and encouraging the development
and expansion of agricultural activities that offer long-term economic growth potential and
employment opportunities,

By the very existence of a complex system of policies, plans, goals, objectives, and
controls at both the state and county levels of government, development proposals that
involve novel (to the state or county) processes and/or those that require rethinking
traditional practices are often faced with inherent apparent conflicts within the regulatory
system. As such, the proposed irradiator project must be reconciled against those planned
elements that most appropriately apply. The proposed project is generally consistent with
the applicable state plan goals, policies, and standards relating to the future growth of the
state and the State Agriculture Functional Plan relating to the expansion, diversification,
and growth of the agriculture industry. Proceer'ing as proposed would enable the project to
meet initial objectives, as well as provide the advice and guidance necessary to determine a
future course of action regarding the use of irradiation as a treatment method. The decision
to proceed must be balanced against the risk of environmental effect should one or more of
the built-in safeguards against such damage fail. Given the relatively accident-free record
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of irradiation facilities throughout the world, and the safeguards that would be inherent in
the proposed facility, it would appear that a decision to proceed would be safe and prudent
and allow the planned demonstration of the efficacy of irradiation as a commercial treatment
method to be determined.

S.4 UNRES OLVED ISSUES

The primary outstanding issue is uncertainty about the economic effect of the project. The
project could have a significant positive economic effect; there is concem, however, that
irradiated fruit would be less marketable than non-irradiated fruit, and a negative economic
effect would result. Resolution of this issue is a primary objective of the demonstration
project.

Concern has been raised that irradiation alters fruit in ways that could cause adverse health
effects in those who eat the fruit. As discussed in Appendix G, however, the
preponderance of available evidence indicates that no such effect is expected to exist.
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SECTION 1
INTRODUCTION

1.1 PURPOSE OF THIS DOCUMENT

The State of Hawaii, Department of Business and Economic Development (DBED), Energy
Division, proposes to contract for the design, construction, and operation of a
demonstration food commodities irradiation facility in Hilo, Hawaii County. The
demonstration project would last 3 years, after which the plant would continue commercial
operation or be decommissioned at the option of the contractor. The Hawaii legislature
mandated that this environmental impact statement (EIS) be prepared in accordance with
Chapter 343, Hawaii Revised Statutes and Chapter 200 of Title 11, Administrative Rules,
to assess the environmental effects of the proposed Hawaii Commodities Irradiation
Facility.,

1.2 BACKGROUND ON FOOD IRRADIATION

1.2.1 Quarantine Requirements, EDB Ban, and Current Disinfestation
Practices

Tropical fruits such as papayas (Carica papaya), mangoes (Mangifera indica), and lychees
(Litchi chinensis) are susceptible to pest infestation. The U.S. Department of Agriculture
Animal and Plant Health Inspection Services (APHIS) requires quarantine and
disinfestation to kill pests and larvae in all susceptible fruit exported from Hawaii to the
mainland United States. Foreign countries, such as Japan, have similar requirements,

Papaya is one of the largest Hawaiian export crops subject to APHIS regulation, requiring
disinfestation of the fruit to control Mediterranean fruit fly (Cerritis capitata), Oriental fruit
fly (Dacus dorsalis), and the melon fly (Dacus cucurbitae). Until 1984, disinfestation was
accomplished using the chemical fumigant ethylene dibromide (EDB) at the packing
houses. In response to findings that EDB was toxic and potentially carcinogenic, the U.S.
Environmental Protection Agency (EPA) banned all uses of the chemical, effective
September 1, 1984. Consequently, new methods were needed to meet quarantine
requirements for tropical fruits exported from Hawaii.
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Alternative methods currently used include double hot-water-dip treatment and vapor-heat
treatment. These batch processes (discussed in Section 3) present significant product
quality problems since the fruit often suffers damage during the heat processing, resulting
in loss in appearance, texture, and taste of the fruit. Packers have indicated that this quality
loss has had a significant adverse effect on their ability to profitably export fruit to the
mainland. These processes are also labor intensive and require very careful evaluation of
the fruit's ripeness. Strict APHIS requirements that limit ripeness of treatable fruit
potentially result in parts of the crop being determined to be nonexportable. Most
importantly, double-dip treatment has been shown to be less than fully effective in meeting
APHIS-required levels of disinfestation; larvae have been found in shipments bound for
export. Consequently, industry, government, and universities are investigating alternative
methods of treatment. Irradiation is one of these alternatives. (A discussion of other
alternatives is included in Section 3.)

1.2.2 Irradiation Treatment

On April 18, 1986, the U.S. Food and Drug Administration (FDA), Department of Health
and Human Services, adopted rules approving the use of radiation to kill insects and larvae
in harvested fruits and vegetables (21 CFR Part 179). The U.S. Department of
Agriculture Animal and Plant Health Inspection Service (APHIS) concurred with this
approval. Radiation imparts energy to the material to be irradiated (i.e., fruit and infesting
pests) which results in the formation of ions, excited molecules, or molecular fragments
which interact and cause chemical changes in the irradiated material. For insects, the
chemical changes generally result in the impairment of metabolic reactions, causing death.
The appropriate level of irradiation to meet treatment objectives for fruits are determined
individually since the reaction to radiation treatment is fruit-specific. In order to meet FDA
"Probit 9 Security" (FDA's designation as a level of treatment necessary to meet quarantine
requirements by killing flies and larvae), required minimum doses of radiation for papayas
and mangoes were set at 150 Gray (Gy) and 300 Gy respectively; the maximum allowable
dose was set at 1000 Gy (1 kGy). (See glossary appended to this EIS.) An absorbed
dosage of 1000 Gy is also the maximum dose that can be given to Papaya and mangoes
without producing surface scalding and darkening of the fruit. Such exposure levels, using
cobalt-60 gamma rays, cannot cause the fruit or other material to become radioactive
(CH2M Hill 1987), Unlike disinfestation processes which involve heat, irradiation does
not increase the speed of the ripening process.
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Irradiation treatment occurs by exposing the material to be irradiated to a radiation source,
usually one that emits gamma rays. Cobalt-60 and cesium-137 are radionuclides that are
often used as sources of gamma radiation. Cobalt-60 is formed by irradiating the metal
cobalt-59 with neutrons in a nuclear reactor. Cobalt-60 has a‘half-life of about 5 years and
emits gamma rays having energies of 1.2 and 1.3 MeV. In a chemical sense, cobalt is
relatively stable in that most of its compounds are insoluble in water. Cobalt-60, in the
metallic form, is in use in irradiators for various purposes throughout the world.
Cesium-137 is usually obtained as a by-product from reprocessing spent reactor fuel.
Cesium-137 has a half life of about 30 years, and produces gamma ray of 0.66 MeV
energy. Most irradiation sources containing cesium-137 use water-soluble cesium-
chloride. Cesium-137 has also been used extensively in irradiators. Small quantities of the
radio-isotope are used for commodity irradiation. Fission does not occur and the risks
identified with nuclear power plants (e.g., explosion or "meltdown") do not exist.
Irradiation can also be conducted using machine-generated electron beam or x-ray sources
that do not require the use of a radio-isotope. (These methods are discussed further in
Sections 2 and 3).

1.2.3. Department of Energy Demonstration Program

At the direction of Congress, the U.S. Department of Energy (U.S. DOE) has developed a
program to establish demonstration agricultural commodity irradiation facilities in six
states. Each demonstration facility would be used to treat food specialties of the regions in
which it is located, including: vegetables and hides in Oklahoma; citrus fruits in Florida;
pork and other meat products in Jowa; apples, cherries, and asparagus in Washington; fish
in Alaska; and papayas and other tropical fruits in Hawaii. All six projects are in project
development and evaluation phases.

The U.S. DOE's demonstration program is designed to develop and transfer irradiation
technology to the private sector. The program intends to promote participation by the
private sector to share the cost and responsibilities of constructing and operating each
facility. Each facility will be used for research and development, market testing, operator
training, and commercial demonstration of the feasibility of irradiating food and other
agricultural products.



1.2.4 Status of Hawaii Commodities Irradiation Facility Project

Through a cooperative agreement dated August 4, 1987, between the U.S. DOE's
Richland, Washington, Operations Office and the Hawaii DBED, DBED and its contractors
would build and operate a demonstration irradiation facility in Hawaii. A preliminary cost
estimate for the 3-year demonstration program is $5.5 million. The U.S. DOE is to
provide funding of $4 million. Subsequent to agreement with the U.S. DOE, the Hawaii
state legislature (Act 216, Session Laws of Hawaii, Section 280, Item A.1.) appropriated
$1 million for planning and construction of an irradiation facility and specified that
cobalt-60 be used as the radiation source (see discussion on cesium-137 in Section 3).
DBED desires that the facility would be owned by the contractor, with the state having the
exclusive right to use it during the 3-year demonstration program; the state's involvement
would terminate at the end of the demonstration period. A decision to continue in
commercial operation would be made by the operator.

One of DBED's initial steps was to commission the Feasibility Study for a Commodities
Irradiation Facility in the State of Hawaii (CH2M Hill 1987). This study assessed the use
of irradiation and alternatives for pest control, reviewed market and health issues, and
estimated project costs. It concluded that an irradiation facility in Hawaii is technically and
economically feasible but with certain caveats, most importantly consumer acceptance of
irradiated products. '

The site options for a commodities irradiation facility in Hawaii were also evaluated. That
site analysis reviewed fruit production areas, transportation routes, land availability, costs,
and environmental issues. It concluded that the facility should be constructed on either the
Island of Oahu or Island of Hawaii.

Establishment of the proposed irradiation facility in the Hilo area was determined preferable
by DBED for several reasons. First, 80 to 85 percent of the papaya grown in the state for
export is cultivated on the Island of Hawaii, particularly in the Puna region southeast of
Hilo. Second, seven of the eight papaya packers are located on Hawaii, most of them in

the Hilo area. Third, the presence of General Lyman Field (Hilo Airport) and Hilo Harbor_

facilitate inter-island transport of papaya bound for overseas markets. Finally, location in
the airport area would have the least effect on existing transportation systems and
infrastructures, thus minimizing costs.
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The DBED, in consultation with the State Department of Transportation (DOT), State
Department of Land and Natural Resources (DLNR), State Department of Hawaiian Home
Lands (DHHL), and County of Hawait, identified three potential development areas near
General Lyman Field. WESTEC Services, in the Hawaii Commodities Irradiation Facility
Site Evaluation Study (1988) (see Appendix D) identified three potental sites, one within
each of these areas. These three sites were chosen specifically because thiey have suitable
access to transportation services for inter-island and overseas transport; have, or can be
readily provided with, necessary infrastructure such as water, power, sewer, and roads;
have available vacant land; and are under the jurisdiction of the State of Hawaii. All three
sites are zoned for industrial use by the County of Hawaii and have already been disturbed

by man's activities.
1.3 ENVIRONMENTAL REVIEW PROCESS

The proposal to design, build, and operate the proposed irradiator represents a commitment
to expend state funds. The fact that all three sites under consideration are state owned or
managed means that the commitment of state land is involved as well. Consequently, the
proposed project is subject to Chapter 343, Hawaii Revised Statutes (the state's EIS law)
and the Department of Health Regulations (Title 11, Chapter 200) which implement the
law. In light of the fact that the project involves the transportation and use of radioactive
isotopes, DBED concluded that it could result in potentially significant impacts and that an
EIS should be prepared.

Upoen its decision to prepare an EIS, the DBED published an Environmental Impact
Statement Preparation Notice (EISPN) in the Office of Environmental Quality Control
(OCEQC) Bulletin, dated March 23, 1988. Pursuant to Title 11, Section 11-200-15(b),
DBED requested comments from all agencies and organizations with an interest in the
proposed project. A 30-day comment period followed publication of the bulletin for
agencies, groups, or individuals to submit.written comments regarding the scope of issues
to be addressed in the EIS. Over 60 comment letters were received, all of which are
included in Appendix C of this EIS.

In addition to the 30-day written comment period, public information meetings were held
on May 3 and 4, 1988. At the meetings, DBED representatives described the proposed
project and heard public testimony. Approximately 12 people attended the first public
meeting, held at the State Capitol Building in Honolulu. The meeting on May 4, held at the
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Hawaii Naniloa Hotel in Hilo, attracted approxixﬁately 200 people; 66 presented testimony,
A "Public Memory" of the comments made at the meeting was subsequently distributed to
attendees who provided an address. A copy of this record, meeting announcements, and a
list of attendees are included in Appendix C.

Several environmental topics were identified by scoping comments as warranting
assessment to determine the potential types and magnitude of impacts that may result from
the project as proposed. The primary issues raised related to safety, including:

* Effects on water, air, and soil resources in the event of an accidental radiation

leak;

* Special risks associated with natural hazards in the Hilo area (volcanic
eruptions, seismic shaking, tsunamis) and resultant potential radiation releases;

* Source transportation, containment, and disposal;
* Nutritional quality of irradiated fruit;
 Potential health risks to plant employees; and

* Protection of the facility from potential aircraft accidents at General Lyman
Field.

Another topic area which was the subject of numerous questions had to do with the
economics of the project, including sources of funding and the liability for damages if an
accident should occur. Numerous individuals also question whether consumers are willing
to purchase, or stores to sell, irradiated fruit. Two additional major categories of concern
were the effectiveness and cost of other treatment alternatives and the steps involved in
decommissioning the facility at the end of its useful life,

Environmental issues also raised, but to a lesser degree, were project design integrity;
regulatory criteria such as food labeling, personnel training, and emergency response
procedures; and impacts to county services, local traffic plans, and community property
values. Requests were also made for an assessment of cumulative impacts and a
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discussion of the steps that would be taken to protect the facility from sabotage or

terrorism,
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SECTION 2
PROJECT DESCRIPTION'

2.1 PROJECT NEED AND OBJECTIVES

As discussed in Section 1, there is a pressing need to find alternatives to the current
methods of commodity disinfestation in Hawaii. The Hawaii Commodities Irradiation
Facility project would explore one such alternative,

The general objective of the proposed commodities irradiation facility is to demonstrate and
test, for 3 years, the use of irradiation for fruit disinfestation at commercial levels of
operation. DBED has identified the following more specific objectives of the
demonstration program. (These objectives will be further defined as DBED develops its
final research and demonstration plan.)

* Test the effectiveness of irradiation.

* Investigate efficiency of treatment at different radiation dose levels.

* Determine costs associated with commercial-level irradiation operations,

* Allow for the transfer of irradiation technology from the U.S. Department of
Energy to the private sector.

* Conduct market research on consumer acceptability of irradiated fruit,

* Provide consumer education on irradiation treatment.

* Determine the potential for irradiation to increase or create new markets for Hawaii-
grown tropical produce.

Additionally, DBED intends to make the facility available for developmental research by the
University of Hawaii and others. Examples of other possible uses that have been identified
include treatment for sheif life extension of taro; disinfestation of wheat and flour;
sterilization of soil; preservation of unique articles, such as rare books; and wood
preservation.

Finally, the facility will be available to meet part of the commercial demand for fruit
disinfestation. [Other disinfestation methods would continue to be utilized at other
privately-owned facilities in Hawaii.



2.2 CURRENT PAPAYA INDUSTRY ACTIVITIES

Initially, the proposed irradiation facility will be used primarily to treat papaya. This is
because (1) papaya is, at 45-50 million pounds per year exported (PAC 1987), by far the
largest export crop requiring quarantine; and (2) the papaya industry is large and well
organized to participate in the demonstration program.

Seven of the eight papaya packers in the state are located on the island of Hawaii; four of
them (Del Monte, Hawaiian Host, Ono Pac, and Pacific Tropical Products) are located in
Hilo within 1-1/2 miles of Hilo Airport. Two packers (Amfac and Diamond Head) are
located in Keaau, approximately 7 miles south of Hilo. Both are adjacent to Highway 11,
which provides direct access to Hilo Airport. Pacific Paradise is located at Kalapana,
30 miles south of the airport on Highway 13. The eighth packer (Best Fruits) is located in
Kauai but hopes to participate in the demonstration program if transportation logistics allow
(Best Fruits - Martin Consultation).

All of the Hawaii island packers currently ship most of their fruit through Hilo Harbor to
Honolulu for transshipment to the mainland. Smaller quantities are shipped by air from
General Lyman Field to Honolulu and then on to the mainland (generally by air, but also by
ship). A few of the packers also transport fruit approximately 90 miles west to the
Keahole Airport for direct shipment to the mainland on passenger planes. Nevertheless,
the great majority of the Hawaii papaya shipments move through the vicinity of Hilo airport
and harbor.

At present, there are two types of insect disinfestation treatment methods being
commercially used by Hawaiian papaya packers: double-hot-water dip, and vapor heat.
Double hot-water-dip-treated fruit is generally shipped to mainland U.S. markets while
vapor-heat-treated fruit is primarily shipped to Japan, with some going to the mainland.
Regardless of the type of treatment or packer, the fruit generally moves through the same
types of steps from grower to market. There are slight variations due to different packer's
methods of operation and equipment.

In general, the fruit moves from the grower's field to the treatment/packing house via the
grower's trucks. The fruit is offloaded onto wooden pallets (skips); graded, sorted,
treated, packed into shipping boxes, sealed, stacked on wooden skips, and stored in

(]
¥
[ ]

o1

-

1



N i e T T 2 e, S Y

refrigerators to chill (to about 50°F) by the packer. The fruit is then either stacked into
refrigerated containers at the packer's plant or trucked to and stacked in refrigerated
containers at Hilo Harbor if it is being shipped by barge. Fruit that is being shipped by air
is restacked into air freight containers (LD-7 or LD-3 containers) at the packing house or at
the airport and loaded into aircraft.

2.3 SITE LOCATIONS

As discussed in Section 1, three possible sites in Hilo, Hawaii, have been identified by
DBED as potential locations for the proposed commodities irradiation facility (see
Figure 2-1). These sites all facilitate papaya industry operations discussed above and are
managed by state agencies. The sites would be leased by the state to the contractor that
would build and operate the facility. The three sites identified are referred to in this EIS as
Site A - Airport Industrial Area, Site B - Old Terminal, and Site C - Railroad Avenue (see
Figure 2-2).

2.3.1 Site A - Airport Industrial Area

Site A is adjacent to the frontage rcad (Kekuanaoa Ave) along the General Lyman Field
(Hilo Airport) access road. It is just east of the airport control tower and is part of the
subdivided but undeveloped airport industrial park (Figure 2-3). The land is under the
jurisdiction of the Hawaii Department of Transportation (DOT), Airports Division, and is
included in the master plan for use by airport-related industrial activities. The site is
bordered on the south by vacant DOT land and the Hawaii National Guard's Keaukaha
Military Reservation (across the access and frontage road); on the north, south, and east by
other parcels within the industrial area; and on the west by vacant industrial land. Site A is
identified as Tax Map Key parcel number (TMK) 2-1-12:106, 107, and 108. The site is
zoned by Hawaii County for Limited Industrial (ML-20) uses; the irradiation facility would
be an allowable use,

2.3.2 Site B - Old Terminal
Site B is located just north of the existing air cargo buildings near the old passenger

terminal (Figure 2-4) on the western side of General Lyman Field. It falls under the
jurisdiction of the Hawaii Department of Land and Natural Resoyrces (DLNR). The site is
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bordered on the south by the existing access road to the air cargo and general aviation
faciliies. On its other sides, it abuts vacant land. Site B is identified as TMK 2-1-12:56,
74, and 75. Site B is also zoned ML-20.

2.3.3 Site C - Railroad Avenue

Site C is located on Railroad Ave. across from the Hawaii Electric Light Company's
(HELCO) main Hilo generating station; it is approximately one-half mile from the airport
(Figure 2-5). The land, which is under the jurisdiction of the DHHL, is presently vacant.
The site was once used for concrete and gravel operations and is adjacent to asphalt
batching and wood mill operations. Site C is identified as TMK 2-1-25:86. Site C is
zoned for General Industrial (MG-1a) use, allowing the operation of an irradiation facility.

2.4 FACILITY DESCRIPTION
2.4.1 Site Development

Construction of the proposed irradiation facility would involve the development of 4 to
5 acres of land for an approximate 29,000 square foot irradiator and warehouse building,
truck loading and unloading facilities, and parking area (WESTEC 1988). The warehouse
would contain an irradiation room with concrete walls about 6 feet thick, a chiller, separate
treated and untreated fruit storage areas, office space for support operations, dosimetry
laboratory for product inspection, equipment storage space, and employee facilities
(e.g., lockers, restrooms, lounge). A conceptual floor plan of the proposed facility is
shown in Figure 2-6.

Construction and operation will conform with applicable design standards such as the
Uniform Building Code and U.S. Nuclear Regulatory Commission (NRC) requirements.

2.4.2 Facility Process Flow
The facility will have the capacity to trear at least 20 million pounds per year and up to

13,750 pounds per hour of papaya. Below is a discussion of the current concept of the
treatment process. Specific process steps could be slightly different (e.g., continuous vs.
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batch treatment). These differences would not materially change potential project
environmental effects.

Fresh-picked fruit will be graded, labeled, packaged, and sealed in cardboard boxes at the
seven independent packing houses. The boxes will be stacked onto skips about 40 by
48 inches; average skip loads will be 900 to 1400 lbs. The skips of boxed fruit will then
be delivered by flatbed trucks from the packing houses (see Figure 2-7) to the proposed
irradiation facility. Upon arrival, they will be unloaded onto an automatic conveying
system that moves the skips through the irradiator room, exposing the fruitas uniformly as
possible to the radiation source. In the irradiator itself, the commodity will pass along a
conveyor through a labyrinth to ensure that radiation will not escape the irradiator. The
commodity will pass by both sides of the cobalt source in a manner which will expose both
sides of the commodity, thereby providing uniformity of dose. When the irradiator is not
in operation, the cobalt source would be lowered into a 24-foot-deep water pool which
would be constructed of steel-lined concrete. The water serves as a radiation shield,
allowing workers to enter the irradiation chamber when the cobalt has been lowered into the
water. (As an alternative to this "wet storage irradiator," dry storage could be utilized. Dry
storage requires the use of a containment vessel, such as a shipping cask, for storage.)

After passing through the irradiator, the conveying system will then deliver the skips of
fruit to the processed product holding area. Incoming and outgoing product areas will be
physically separated to prevent mixing of irradiated and non-irradiated fruit. This
separation is required to ensure that fruit is irradiated once and only once and to prevent
reinfestation of treated fruit. Examination of pallet dosimeters, recordation of results, and
certification will immediately follow srradiation treatment. The irradiated fruit will then be
chilled and loaded into refrigerated containers or joaded directly into air cargo containers.
The loaded containers or airplane pallets will then be used to deliver the fruit for overseas
transport either directly from Hilo or through Honolulu. A conceptual diagram for the
complete process flow is illustrated in Figure 2-8. Irradiated fruit must be identified with
labels using FDA-approved symbols and text. It takes about 4 hours for fruit to complete
the total treatment process.
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2.4.3 Facility Operations

Through competitive bid, DBED intends to select a contractor to design, build, and operate
the irradiation facility. The contractor will be required to operate the facility at the exclusive
direction of DBED during the 3-year demonstration period. After that, commercial
operation can continue at the option of the contractor, who would have to meet any ongoing
permit or license compliance requirements.

During the 3-year demonstration period, primary operation will be to meet the
demonstration objectives discussed in Section 2.1. DBED estimates that this will require
the treatment of 1 million pounds of papaya in the first year, 3 million pounds in the
second year, and 20 million pounds in the last year of the demonstration. This will require
the dedication of one 8-hour operating shift, 6 days a week, during the first 2 years and
possibly a second shift during the third year (depending on the results of tests on dose
requirements which will provide information on the rate at which fruit can be irradiated).
Also, treatment times will increase as the source decays (e.g., after 3 years, the source has
70 percent of its maximum radiation energy and would require proportionally longer
exposure of product to source).

Beyond the time required for the demcnstration program, the facility could be available,
with DBED approval, for other research or commercial operations. DBED intends to work
with industry, the University of Hawaii, and other agencies such as the County of Hawaii
or the Governor's Agricultural Coordinating Committee to develop procedures to
accommodate research activities.

Following completion of the 3-year demonstration period, the facility can continue
commercial operation at rates determined by the operator, based on industry demand.
Potential demand cannot be predicted at this time; such predictions require the information
that will be gathered during the demonstration period.

The operator will be required to maintain comprehensive lability insurance and to provide
documentation of insurance coverage to the DBED under the demonstration contract and to
the appropriate land management agency (i.e., DOT, DLNR, or DHHL) under the land
lease.
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2.4.4 Employment

The facility is expected to employ seven People during the demonstration period. Positions
include factory manager, plant operator, laboratory technician, product handlers,
maintenance staff, and a clerk. Commercial-scale operation could employ 14 people.
Employees will be hired from the local work force to the extent possible. (See additional
discussion in Section 4.14.)

2.4.5 Source Transportation

Approximately 150,000 curies of cobalt-60 will be required to operate the facility at the
planned level of throughput. The cobalt-60 source will have to be transported to the site at
the commencement of operation and periodically thereafter for source replenishment.
DBED predicts that replenishment will be required approximately once every 3 years; thus
additional transport of the source will not be required until the end of the demonstration
period, if the facility is to continue operation.

Approximately 80-90 percent of the world's demand for cobalt-60, a man-made isotope, is
met by Atomic Energy of Canada Limited (AECL) (CH2M Hill 1987). AECL, a potential
supplier for the Hawaii Commodities Irradiation Facility, has provided a description of the
cobalt-60 transportation process. This description is included in Appendix G and is
summarized below.

The cobalt-60 source is generally manufactured into "source pencils,” rods of cobalt sealed
in an inner capsule of Zincalloy and an outer capsule of stainless steel. These pencils are
approximately 1/2 inch in diameter and up to 18 inches long. The pencils are bundled into
cages holding up to 64 pencils. This cage with the cobalt-60 pencils in place constitutes
the source that is used at the irradiation facility.

The source cage is transported from the manufacturer to the irradiation facility and back by
sea or air, in a licensed 11,000-pound, shielded, shipping container that is approximately
58 inches high and 40 inches in diameter. Shipping containers are completely shielded by
approximately 10 inches of lead. These containers are generally owned and used by the
cobalt supplier, under NRC license.



Trained supplier staff transfers the source cage from the shipping container to the source
storage pool. The facility's Radiation Safety Officer will also be trained to conduct source

transfer.

Source replenishment is generally accomplished by adding or replacing pencils in the
source cage. The fresh pencils would be transported to the facility in the same type
container used for the initial source load. '

During normal operation, no radioactive wastes will be generated. The spent source
pencils will be returned to the manufacturer. Any contaminated waste materials will be
shipped by licensed carriers in approved containers to a licensed radioactive waste facility.

2.4.6 Public Utilities Requirements

The utility requirements of the proposed facility are estimated by CH2M Hill (1987) in the

Feasibility for a Commodities Irradiation Facility in the State of Hawaii and in the Hawaii

Commodities Irradiation Facility Site Evaluation Study (WESTEC 1988). Those reports
indicate that the commodities irradiation facility will consume no more than 1200 gallons
of water per day from the municipal water system. The majority of that will be for
landscape irrigation. Hence wastewater discharge, none of which will be associated with
radiation activities, will be much lower, probably on the order of 300 gallons per day, and
will consist solely of domestic wastewater. This wastewater will be disposed of via septic
system wastewater treatment systems such as cesspools. Electrical power use by the
facility, including refrigerated containers used to store treated commodities, is forecast at
approximately 1,200 kilowatt hours per day.

With one exception, all the water and electrical power lines that run past the three sites
under consideration have adequate capacity to accommodate the proposed facility; it is
expected that service to the facility will be from these sources. The exception is water
service to Site C. There, a new 6-inch water main will need to be installed along Raiiroad
Avenue between the site and the existing water main on Kukila Street.

An emergency electrical power generator will be provided onsite to ensure that power
needed to maintain the minimum functions of the facility is available at all times.
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2.5 DECOMMISSIONING

A decommissioning plan will be required of the operator as part of its contract with the
state. The operator's property lease with the state will require implementation of the plan at
the end of the facility's 3-year demonstration, or subsequent commercial activities. The
contractor will be required to provide a bond or similar financial instrument to ensure that
funds are available for decommissioning.

The decommissioning plan will call for the complete removal of all radioactive materials
and demonstration that there is no residual contamination. Radioactive materials will be
required to be returned to the fuel vendor. All wastes will be sent out of Hawaii, All
decommissioning activities will be required to conform with applicable NRC, DOT, and
other regulations. The property lease will specify the level to which the site must be cleared
of nonradiation components of the facility (e.g., buildings).

2.6 SAFETY MEASURES

The proposed irradiation facility would incorporate extensive measures to avoid accidental
release of radioactivity, detect radiation releases if they occur, warn operators of releases,
reduce the consequences to people and the environment if a release occurs, and facilitate
decontamination. These measures, most of which are required by NRC regulations, are
discussed in CH2M Hill's Feasibility Study for a Commodities Irradiation Facility in the
State of Hawaii. That discussion is summarized below. Further, Section 2.7 includes an
outline of NRC's requirements for 2 "Radiation Protection Program."

» Personnel training. Irradiator operators would be trained in facility operation,
emergency procedures, and health physics (radiation safety). Records of
training must be maintained and retraining must occur at regular intervals or
when procedures or equipment change. A Radiation Safety Officer would be
trained and designated to manage monitoring, reporting, and emergency
response activities.

» Personnel Monitoring. Each person who enters the irradiator portion of the

facility would be provided with appropriate personnel monitoring equipment,
designed to be worn or carried for measuring the dose received. Examples are
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film badges, ring dosimeters, pocket ionization chambers, and
thermoluminescent dosimeters.

Area Monitoring. Radiation detection instruments such as ionization chambers,
Geiger counters, or scintillation-type counters would be used to measure the
levels of radiation in and around the irradiation facility.

Other locations that could have radiation monitors are normally exposed only to
the background level of radiation and are designed to trigger some particular
response should the radiation level rise above this level. One important example
is the monitor of the stotage pool water circulated through the deionizer, filter,
and heat exchanger to ensure that water-born contamination does not occur. At
any of these locations, a monitor would indicate source leakage if the radiation
level should rise above background level. Air filters in the irradiation room
exhaust system will be continuously monitored to immediately indicate a leak
while the source is out of the storage pool. One other location that will be
routinely and continuously monitorad is the conveyor system at the exit from
the irradiation chamber.

A routine testing program for all monitors must be included in facility operating
procedures to ensure continued reliability.

Access Limitation. Access to the source, the machine, or the product COnveyors
is required for periodic maintenance. Methods to provide radiation safety
during such access would be included in the overall operating plans.

In addition to physical barriers such as shielded doors and maze systems,
personnel are further protected from accidental exposure because the source is
automatically lowered if a potentially disruptive condition is created. These
conditions could include loss of power, opening of a cell door, entrance of
personnel into the maze, conveyor failure, or loss of exhaust system.
Electronic and mechanical interlocks to ensure that sources returned to a "safe”
configuration would be used. Such devices are designed to be "fail safe"; that
is, they would produce a "no entry" barrier if interlock fails. Fully functional
interlock systems are crucial to safety; all interlocks will be subjected to a
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routine testing and recordation program to ensure that they are maintained in
working order.

« Personnel Exgoéure. The probabilitj'/ of radiation exposure will be monitored
and reduced by the use of radiation monitors, access limiting devices such as
electrical interlocks, and shielded walls. However, emergency procedures must
be prepared and emergency instruction given to operating personnel, local
hospital staff, and civil defense teams. Personnel must be trained to respond to
emergencies. Written procedures, including those for evacuation, would be
available for use in the event of an indicated over-exposure of personnel, as
discussed in Section 2.7.1, below.

Additionally, the U.S. Department of Commerce National Bureau of Standards has issued
American National Standard N43.10, Safe Design and Use of Panoramic, Wet Source
Gamma Irradiators (ANSI N43.10 - 1984). This standard is included in Appendix H.
ANSI N43.10 establishes the criteria to be used in the proper design, fabrication,
installation, use, and maintenance of irradiat