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Introduction

Alaska State ETergency Response Commission

Concernover radiological issues in Alaska has heightened as the public has become aware of
potential radiological threats from a 30 year-old radioactive waste dump near Pt. Hope,
Radioisotope Thermal Generators (RTGs) deployed in Alaska by the military, and newly
available information from a hearing of the U.S. Senate Select Committee on Intelligence,
held by Alaska Senator Frank Murkowski in 1992 concerning radiological contamination
from nuclea) reactorsand wastedumps in the former Soviet Union. In response to these
concerns the Governor requested the State Emergency Response Commission (SERC) to
review radiological threats and response preparednessin Alaska. The goal of the review was
to identify sources of radiation hazards, determine the level of preparedness to respond to

t)]iie thﬁ%ts and to mgii recaiﬂiﬁdations iir reducing risk and enhancing response.

The SERC tasked their Emergency Response Committee (ERC) with conducting the review
with the following objectives:

© Identify the radiological sources that could threaten the health and safety of
Alaskans, including both in-state and international sources;

. Assess the agreements and proceduresin place whereby State and local agencies
are notified of a release or potential release of radiological materials from both in-
state and international sources;

. Assess the State's ability to detect radiation hazards so that protective measures
may be initiated; and

. Recommend measures that the State could take to reduce the risks of radiological
hazards, through such strategies as source control and reduction, public educa-
tion, and improved monitoring and response capability.

Inorder todraw on a large pool of expertise the ERC assembled a team of experts from
various State agencies and individuals with responsibility or experience with radiation
issues. The ERC assigned a ""team leader™ for each of the major components of the report.
Each team leader was responsible for assembling the required information/analysis and
writing their section of the report. Input from other agencies, individuals and sources was
also solicited and was channeled directly through the team leaders.

Organizations contributing to this report include the Department of Environmental Conser-
vation/Divisions of Spill Prevention and Response, and Environmental Quality; Department
of Health and Social Services/Division of Public Health; Department of Military and Veter-
ans Affairs/Division of Emergency Services, Alaska Health Project; Departmentof Law/
Civil Division; and University of Alaska/Environmentand Natural Resources Institute. Dr.
Ernest B. Meloche, M.D., Chairman of Ketchikan's Local Emergency Planning Committee



(LEPC) was a major eontrii.utor of information concerning health effects of radiation. Mayor
Jeslie Kaleak, Sr. of the North Slope Borough reviewed and commented on the draft report,
(see Appendix) Carl Schrader, as staff to the SERC provided overall report coordination and
authored the reportsummary.

Timely and valuable information was provided by the Conference of Radiation Control
Program Directors, Inc. who, coincident with the Governor's request, sent a team of federal
and state radiation control practitioners to Alaska to perform a review of Alaska's radiation
control program. Their review and recommendations are included as appendices to this
report

Because of the volume and range of information presented the Summary provides a synthe-
sis of the information contained in the Reference Section, a mg with additional recommenda-
tions and comments from the SERC and other interested partieswho reviewed the draft
report. The Summary begins with a summary of the key recommendations by the SERC for
the Governor's consideration. Thisis followed by a listof current Administration initiatives
addressing radiological issues in Alaska. The remainder of the Executive Summary provides
a synthesis of the information presented in the individual sections of the report. The synthe-
sis begins by describing the health risks and pathways of exposure of Alaskans to radiation.
Thisis followed by an inventory of possible sources of radiation exposure both from
sources within the state and from sources and activitiesbeyond our shores. Because of
concern over possible contamination from foreign sources, existing procedures for notifica-
tion ofa release are examined, as well as the capability to monitor the presence of contamina-
tion or exposure. The nextsection of the reportsummarizes federal, state, and local response
plans and actual response capability foraccidental radioactive releases. The last section
discusses the State of Alaska's authority to regulate radioactive sources and to respond to
threats.

In reviewing thisreportand the recommendations, itis important to note the foil 'wing
limitations:

. Although this reportis fairly compreh,. vsive in scope, time and resources did not
permit a thorough examination of all issues. This reportis preliminary in
nature, and is limited to identifying the major issues and opportunities for
reducing risk and improving response capability. The reportwill provide the
starting point for a n.ore detailed analysis of specific issues and recommenda-
tions, with the goal of developing an overall strategy for reducing the risks of
radiological hazards to Alaskans.

. This report, in all cases attempts to be factual and objective. Issuesof high
visibility and media exposure were not elevated above less visible butequally
important radiological threats to public health.

. Thisreportdoes notattempt to rank radiological threats to public health and tlie
environment against other environmental or health threats which may be of
more immediate concern to the people of Alaska. These include contaminated
sites, drinking water, wastewater disposal, natural disasters, etc.



Summary

RECOMMENDATIONS

Alas ka St ate Emergency Response Commission

In preparing this reportand recommendations, the State Emergency Response Commission
(SERC) reviewed existing policies and initiatives of the Govemoi and State of Alaska. An
analysis of the recommendations received from contributors to this reportis provided in
Section I. Many of the recommendations .received from contributors are now being imple-
mented or are being sought from U.S. or foreign governments. Some additional recommen-
dations are "2sy to implement and would likely result in a significant reduction in risk to
Alaskans. Other recommendations, however, will require additional investigation to deter-
mine the costs and benefits of implementation. The SERC supports forwarding five key
recommendations to the Governor at this time.

. The State should revise and implement the existing X-ray unit inspection
program to ensure that X-ray units are inspected at the frequency recom-
mended to protect public health. The greatest exposure of most Alaskans to
radiation comes from diagnostic X-raysused in medical and dental facilities.
Inspection of X-ray madunes and correction of the defidendes is the most
effective way to minimize unnecessary exposure. Inspectionsin Alaska are far
behind schedule, resulting in unnecessary exposure and increased risk to human
Irealth.

. The State should consolidate the major radiation protection and response
planning activities within one agency. Responsibilities for radiation protection
are severely fragmented, being placed within four state agendes. In some cases,
these responsibilities are overlapping and duplicative, and in some cases the
responsibilities are not dear.

The State statutes and regulations pertaining to radiological hazards should be
consolidated and updated. Legislative authority is fragmented in various
statutes, and provides for some overlap and duplication of responsibilities.

Major efforts need to be focused on communicating the risk from radiological
sources to Alaskans, especially rural residents. Efforts are needed to identify
credible individuals who are trusted by local residents and to support a process
that enables local residents all over Alaska to examine all the evidence regarding
radiological threats. Local co>nmunities should be empowered to assessevi-
dence now available so that they can make informed decisions regarding
radiological threats.

Governor Hickel should request the government of the Russian Federation to
seek consultation with Alaska and the United Statesgovernmenton the
proposed construction of new nuclear facilities. At the January 13,1993

n teeting of the State Emergency Response Commisgsion (SERC). the fallowing
motion was passed: * ‘ ‘ i
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DISCUSSION

Inspection of X-ray and mammography units

Notonly is diagnostic X-ray by far the single largest source of exposure to man-made
radiation, itis also the source for which the biggest dose reduction gains can occur without
having a negative impact on the benefits to the public. Alaska has a registration and inspec-
tion program in DHSS which oversees facilities using X-ray tubes. An inspection frequency
has been established for the various types of facilities, but due to lack of staff, inspections are
far behind schedule.

Nationally established standards for inspection and calibration of X-ray equipment recom-
mend equipment in hospitals, doctors' offices and chiropractors' offices to be inspected
annually. Dental offices should be inspected on a 2-3 year schedule. Because of staff limita-
tions, inspectionsin Alaska are typically performed only every 3-6 years, and in some
outlying areas X-ray equipment has notbeen inspected in ten years. There are 1265 X-ray
tubes registered at 459 facilities in the state. In addtion, there are 27 mammography units in
Alaska that require annual inspections. To date, two out of seven mammography units
inspected have not met required criteria. The Conference of Radiation Control Program
Directors (CRCPD) recommends two full-time professional/technical staff per 1,000 tubes to
meet the required inspection frequency, based on national averages. However, because of
the size of the state and longer travel times required to service outlying communities, the
CRCPD recommends a staffing level of 2 full-time professional/technical plus one full-time
clerical staff for Alaska.

The State presently has only one radiation physicist, who performs inspectionson a part-time
basis. The State should revise the existing inspection plan and implement the plan at the
recommended inspection frequency. Until additional staff can be added, a designated
amount of time should be devoted each month for doing as many inspections as possible.

Consolidation of major radiation protection activities within one agency
Responsibility for radiation protection activities is now spread among four agencies - the
departments of Health and Social Services (DHSS), Military and Veterans Affairs (DMVA),
Environmental Conservation (DEC), and Labor (DOL). This fragmentation resets in over-
lapping responsibilities and duplication of effort There is presently a lack of coordination
between key elements of protection such as monitoring, planning, response, information
management, and responding to public concerns.

The Conference of Radiation Control Program Directors, Inc. (CRCPD) tecommends that a
state's Radiation Control Program (RCP) should be a separate government entity, and should
be easily identifiable and visible to the public. The public's concern with radiation exposure
should be easily translatable from a radiation expert who can provide competent risk based
answers to their concerns. The program should be located within the state organizational
structure so thatit is parallel with comparable health and safety programs, and with a single
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person responsible for directing the work of the program. An audit by the CRCPD of
Alaska's radiation control activities recommends that DEC should house this program. The
SERC, while adopting the recommendation for acombined program, did not consider the
issue of which State department should be the lead agency.

Radiation control regulation update

The existing radiation control regulations are significantly outdated; lastbeing amended in
1978. Legislative authority is fragmented in various statutes, and provides for some overlap
and duplication of responsibilities. The State statutes and regulations pertaining to radiologi-
cal hazards should be consolidated and updated. Forexample, the State should consider
becoming an'Agreement State™ with the federal Nuclear Regulatory Commission (NRC)
which would give the State authority to regulate industries now regulated by the NRC
Many radiation sources in Alaska, such as Naturally Occurring Radioactive Materials
(NORMSs), are not regulated by the NRC and are currently not regulated by the State of
Alaska.

Risk communication

For years, national security considerations have shrouded nuclear information in secrecy.
The historic failure of federal and state agencies to adequately inform communities of the
presence of radiological hazards or to communicate the risks that they pose has created an
atmosphere of mistrust of authorities in respect to radiological issues. The perception of
continued secrecy on the partof governmentagencies makes people suspect the worst when
they do learn of the presence of radiological materials in or near their communities. The
recent public outrage over the "discovery' of contaminated soils buried near Pt. Hope and
Radioisotope Thermal Generators (RTGs) on Burnt Mountain exemplify this concern.

Federal and state agencies were aware of the presence of these radiological materials, but had
failed to adequately communicate their presence and associated risks to the local communi-
ties. Information regarding potential radiological threats must be made available to the
public, and the information must be presented to the community by credible individualsin
such a manner that they can understand the actual level of risk involved, and can take actions
towards reducing those risks where the community feels that tne risks are unacceptable.

Notification of new nuclear facility construction In the Russian Federation

By a fluke in wind patterns, fallout from the Chernobyl accident barely missed Alaska.
Nuclear facilities located in the forma- Soviet Union continue to pose a threat to Alaskans
because to the close proximity and risk of frequent and catastrophic releases. Inspectionsof
Soviet-built nuclear power generation facilitiesby members of the international scientific
community have raised serious questions regarding the safety of the design of existing plants
and the ability to safely maintain and operate them, given the currentsocial and economic
crisisin the area. Inspite of the demoastrated problems with nuclear power safety and waste
disposal in the former Soviet Union, and the abundance of alternative energy sources such as
oil -nd natural gas, the Russian government continues to pursue a broad ranging program of
nuclear power plant construction in the Russian Far East and the Arctic. Notification provi-
sions, were an accident to happen again, are weak - inside Russia and out. Since an accident
at a nuclear facility in the former Soviet Union has the potential to impact other countries,
including the United States and particularly Alaska, the communities that would potentially
be impacted should be directly involved in the decision to construct any.new nuclear facili-
ties.
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INITIATIVES ADDRESSING RADIOLOGICAL ISSUES

Governor Hickel, the State of Alaska, and Alaska's delegation in Congress have taken an
active role in radiation issues both within the state, and in the international community
where radiological releases from nuclear power plantaccidents and ocean dumping have the
potential of affecting Alaskans. The following is a listof current Administration initiatives
that address many of the radiological issues discussed in this report:

1. Project Chariotcleanup at PLHope. Governor Hickel and Senator Frank
Murkowski committed to removal of all of the radioactively contaminated soil
from Project Chariot that was buried at Pt. Hope by the Atomic Energy Commis-
sion in 1962. The Alaska Department of Environmental Conservation (DEC) is
working with the US. Departmentof Energy (DOE) on remediation, operations
and safety plans. Cleanup plans have been made in close consultation with the
local Multi-Agency Committee (M AO and Citizen's Advisory Group (CAG).

The cleanup operations have been set for summer 1993 for safety and logistical
considerations and to minimize disruption to subsistence hunts for whale, seal,
and walrus. Background sampling for environmental contamination will be
donein the disposal area and in the Ogotoruk Creek Valley. Unless significant
radioactive contaminant levelsare found outside of the mound thiswould
complete the restoration/removal activities. To be certain, the State has re-
quested declassification of all relevant records from Project Chariot operationsin
Alaska. A State-DOE Memorandum of Agreementwill fund State oversight and
will allow transfersof monitoring equipment after the cleanup is complete.
Studies concerning other nuclear tests (see Amchitka, below) and long te m
health effects from possible exposure to fallout from Russian nuclear testing and
other sources will continue and will be covered in other MOAs.

2. Contaminated soils atFt G .eely. A nuclear power plant was operated by the
US. Army at Ft. Greely near Delta Junction from 1962 to 1972 and subsequently
decommissioned. The reactor core, spent fuel rods and other high level radioac-
tivity were removed and sliipped to Hanford, Washington. The residue of the
reactor and adjacent spent fuel pit were entombed in concrete, and tire site is
monitored on a continuing basis. During the summer of 1992 repairswere made
to a cracked concrete block wall that had been placed during decommissioning.
The repairs required excavation of contaminated soil, which is considered low
level radioactive waste. The US Army at Ft. Belvoir, Virginia has responsibility
for thismaterial, which has been placed in 57 drums, and plans to move the
material to a low level storage facility in the lower 48 states. The Army is
awaiting disbursement of funds before they can proceed with issuing a contract
to transport the drums. The State of Alaskaand US. Army Corps of Engineers,
Alaska Office are monitoring the situation.

3. Naturally Occurring Radioactive Materials (NORM). Inthespring of 1991
radiation experts hired by the Anchorage Daily News found low level radioac-
tive contamination in an oil industry pipe cleaning yard on the Kenai Peninsula.
Contamination was also found inside pipes that had been given away by the oil
industry. The source of the contamination was naturally occurring radioactive
material (NORM) that formed as scale on the inside of pipesduring oil produc-
tion.
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The Department of Environmental Conservation, with the assistance of the
Alaska Oil and Gas Association, undertook a limited NORM screening project of
pipe used for construction of playground equipment at three Kenai Peninsula
Borough public facilities. One piece of playground equipment containing
slightly elevated levels of NORM was identified. No action was taken by the
borough since the pipe is sealed. All soil contamination identified at the pipe
cleaning yard has been cleaned up. Pipes found to be contaminated are now
stored pending approval of an oil industry project to dean the pipe safely and to
inject die contaminated pipe scale deep into the earth.

DEC ispreparing field guidance for the proper storage, deaning and safe
disposal of equipmentcontaminated with naturally occurring radioactive
material. The agency isworking with the Departments of Labor, Health and
Social Services, the Alaska Oil and Gas Conservation Commission, environmen-
tal organizations and British Petroleum. The field guidance will define perfor-
mance standards for worker health and safety issues, environmental monitoring
during storage and deaning operations, contingency planning, and disposal
requirements.

Contamination at Amchitka. Amchitka Island, located in the Aleutians, was the
site of three nuclear test explosions conducted by the Atomic Energy Commis-
sion between 1965 and 1977 isinduded as an Off-Site Area in the U.S. Depart-
ment of Energy's Environmental Restoration Program of the Nevada Test Site.
According to fate and transport models thereis a potential for radionudide
movement over time from deep aquifers to the Padfic Ocean and the Bering Sea.
The US. Departmentof Energy (D Cr and US. Environmental Protection
Agency (EPA) are monitoring for surf e impacts every two years. To date
surface contamination hasonly been detected in the vicinity of Project Long Shot,
where trace amounts of tritium slightly below drinking water standards have
been found in area groundwater.

The DOE plans to perform a Remedial Investigation/Feasibility study and is
committed to long term monitoring. The DEC Southcentral Regional Office is
partidpating with the Northern Regional Office in negotiating an Agreementin
Prinaple with the DOE to define the working relationship between the Depart-
ment and DOE, and submitted a draft grant request in December 1992 for
regional oversight expenses. Staff have requested historical documents from the
DOE and are expecting to partidpate in the next field monitoring trip scheduled
for fall 1993.

Radioisotope Thermal Generators (RTGs). In response to public concern over
the safety of RTGs located in Alaska, the State has contacted the Nudear Regula-
tory Commission and branches of the military and identified ten (10) RTGsat
Burnt Mountain north of Fort Yukon and lhree (3) at Fairway Rock west of
Wales. DEC staff have reviewed manufacturer'sdrawings and literature and
visited the Burnt Mountain site. There has been no release of radiation and the
devices appear very durable. The military has assured us that they are Scfs and
that they are designed to safely supply small amounts of electrical power in
extreme climates or at great depths under the ocean.
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on Radiological Threats

Monitoring - environmental. In August 1992, with help from EPA, DEC is
reinstating a statewide radiation monitoring network consisting of sampling sites
in Anchorage, Fairbanksand Juneau. The sites are partof the EPA funded
ERAMS (Environmental Radiation Ambient Monitoring System) national
radiation monitoring network. The system, however, had been outofcommis-
sion since post-Chernobyl monitoring activities concluded. Asof the date of this
report, the monitors are not yet fully operational. DEC plans to supplement this
system with additional monitoring stations (see #7 below).

Monitoring - enhanced environmental monitoring capability. To expand
monitoring and to provide real time capability for airborne contamination
monitoring, the State is pursuing the placement of sophisticated monitoring
equipment - Pressurized lon Chamber (PIC) monitoring systems around the
perimeter of the state. Funding for thisenhanced monitoru g capability is being
sought from the Department of Energy (DOE), Department of Defense (DOD)
and the Environmental Protection Agency (EPA).

Monitoring - laboratory capability. To expand the in-state monitoring and
radiological sample analysis capability, DEC is requesting funding for a radio-
chemist for the Juneau Environmental Analysis Laboratory.

International- nuclear power safety. The State of Alaska sent Randy Rice, an
Environmental Specialist to attend an international conference in Russia on
'"Tower Engineering and the Environment™ sponsored by the organization
"ADESKO". Paperswere presented showing the advantages of nuclear power
over coal, oil and hydroelectric power. The conference passed a resolution
proposing a broad ranging program of new nuclear power plant construction in
the Russian Far Eastand Arctic. Mr. Rice, as theonly American representative at
the conference refused to endorse this resolution. The resolution was later
adopted by the Russian Parliament.

Mr. Ricebrought the information back to Alaska for the State to assess the
implicationsof expansion of the Russian nuclear power program. As a result,
the SERC passed a resolution asking that the construction of any new nuclear
facilities in the Russian Federation be done in consultation with the states
threatened by a potential accidental release.

International - nuclear power safety. The State of Alaska is generally support-
ive of effortsby tIxX?US. Department of State to lend assistance to the former
Soviet Union to increase safety of operations at itsnuclear power plants. In
meetings with the US. Department of State and the Nuclear Regulatory Com-
mission, DHSS Commissioner Ted Mala and DEC Deputy Commissioner Mead
Treadwell requested that the assistance be extended to plants operating in the
Russian Far East.

International - nuclear power safety, Bilibino nuclear power plant.

Governor Hickel has specifically requested through the Northern Forum, an
association of fourteen regional governors of northern states, that the Nuclear
Regulatory Commission (NRC) and EPA to send a team of experts, including
representatives from Alaska to visit the Bilibino power plantand to assess the
emergency response and notification needs for the protection of Alaskan citizens.
Ina February, 1993 meeting between Governor Hickel and Governor Nazarov of
the Chukota Region of Russia, Governor Nazarov invited a state-federal team to
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visit the Bilibino Nuclear Power Plant The State will send a team of Alaskan
nuclearand emergency planning experts as partof thiscombined state-federal
effort.

12. International - notification. In 1991, the eight Arctic nations agreed to the Arctic
Environmental Protection Strategy (AEPS), which includes agreements to assess
Arctic contamination from all sources, as well as ways to improve emergency
response. The State of Alaska is invited to participate in US. delegations to
AEPS meetings. Erv Martin, Director of DMVA, Division of Emergency Services
pressed during the last Emergency Response working group meeting in Sweden,
October 1992, to gain better notification of Arctic nuclear incidents, including
directcommunication to State and regional governments. The State is pursuing
adoption of the proposal at the AEPS ministerial meeting in September 1993.

13. International - notification. Following receipt of information that a significant
radioactive release had occurred from five nuclear power plantat Bilibino, Russia
on July 10,1991 Governor Hickel wrote a letter to Robert Strauss, United States
Ambassador to Russia (April 16,1992) expressing concern over the lack of
notification regarding the incident. In the case of an accident with the potential
to cross international borders, itis incumbent on the host nation to assess the
situation and inform those who might be threatened. By international agreement
the International Atomic Energy Agency (IAEA) has responsibility for notifying
governmentsof nuclear releases into the atmosphere which could pose a public
danger. Ambassador Strauss responded that the accident was not seen as having
the potential for trans-border effects.

14. International - response. The Northern Forum, an association of fourteen
regional governorsof northern states chaired by Governor Hickel will seek
through the Environmental Protection and Emergency Response Project to
conductadrill of an international response to a nuclear incident during the year
1993.

15. International - monitoring of marine environment The State of Alaska sup-
ports studies by the Office of Naval Research on the threat of radiation from
oceandumping by Russia, and seeks a role for the University of Alaska. The
Alaska Congressional Delegation members helped secure funding for this work.

Forms of Radiation —_— —_——

There are iwo general types of radiation hazards - m miation. Both
forms of radiation when absorbed by living tissue in sufficient quantitie cause chemical
and physical damage which may resultin illness or death. ’Eﬁsists of
energy or smull (subatomic) particles such as gamma, beta, or alpha radiation that have
sufficient energy to cause atoms or molecules that it collides with to become charged or
"ionized". Thisis the type of radiation thatusually comes to mind when we think of "radia-
tion" or "radioactivity". lonizing radiation comes from both man-made and natural sources.
Man-made sources include fuel and waste from nuclear power and weapons plants, nuclear
weapons, fallout, X-ray machines, etc. Natural sources include cosmic rays from outer
space, radon, uranium and other mineral and petroleum sources.

13
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m“s to radiation at the lower end of the energy spectrum and

includes ultraviolet and visible light, infrared radiation, microwaves, radio waves, heat, and
electric currents. As with ionizing radiation, there are both man-made and natural sources of
non-ionizing radiatioa Non-ionizing rac'lation is abundant in the natural environment and
includes sunlight, heat, and the earth’s magnetic field. Man-made sources include lasers,
tanning booths, microwave and radar transmitters, and electrical appliances. Although a
lower-energy form of radiation than ionizing radiation, some forms of non-ionizing radiation
such as ultraviolet light may pose substantial health risks.

High Dose Radiation Effects

Ifaperson receivesa high dose of radiation, such as may occur as aresulfofa nuclear
explosion (Hiroshima) or nuclear power related accident (Chernobyl) the body cells can be
damaged and cease functioning, resulting in abreakdown of basic body functions. A high
enough dose will resultin death. Iftheexposure was not high enough to cause death,
delayed effects may occur. These delayed effects may include cataracts, sterility, altered
growth and development in children,and development of specific forms of cancer such as
Leukemia.

There are few high-level sources of radiation in Alaska capable of causing a high dose
exposure and no documented cases of worker or public exposure. There are currently no
nuclear power utilities in Alaska, and few (if any) high-level industrial sources. A nuclear
power plant was operated at Fort Greely in the 1960s and was decommi issioned, encased in
concrete and buried in 1972. High-level sourcesin the state are limited primarily to military
applications such as nuclear weapons, and nuclear powered submarines.

Low Dose and Delayed Radiation Effects

Of foe factors which determine the amount ofexposure to radiation, and the eventual effects
upon foe individual, the most important are the amount and type of radiation present, the
distance from the source of radiation, foe protective barriersbetween the individual and the
source of radiation, and the duration of exposure. If radioactive materials are taken into the
body and incorporated into our body tissues, the distance is very small, there is no barrier at
all, and the duration of exposure is potentially very long. An amount of radioactivity that is
insignificantwhen presentin foe environment may pose a serious health risk when we
become internally contaminated. Internal contamination can occur through eating contami-
nated foodstuffs, including fish, seaweeds, animals, and milk. Similar exposure occurs
through drinking contaminated water or breathing contaminated dust within the air as
might occur with fallout from distant nuclear explosions or nuclear power plant accidents
such as happened at Chernobyl.

Health effects from chronic (long-term) low levels of exposure are similar to delayed effects
of high dose exposure. The main resultofexposure isincreased risk of some forms of cancer,
but because tl<eeffects can occur many years or decades later, itis difficult to link foe expo-
sure to the resulting cancer. Itis known however, that certain sources of radiation are linked
to specific forms of cancer. Forexample, many pioneer radiologists and scoresofatomic
bomb victims died of leukemia; radium watch dial painters exhibited high incidence of bone
cancer; lung cancer is prevalent in foe uranium mining industry, and thyroid cancer among
children living near Chernobyl iscommon.

Global fallout studies conducted after the intensive nuclear testing of foe 1960s related

exposure to certain isotopes with specific cancers. Only a few of the radionuclides contained
in fallout pose a significant long-term health hazard sinceonly a few isotopes occur in

14
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abundance, have relatively long half-lives and have chemical characteristics that facilitate
transportand concentration through the food chain, and accumulate in sensitive human
tissues. Leukemia, breast cancer and bone sarcoma were identified as the malignancies most
likely to be induced from internally deposited Cesium-137 and Strontium-90.

Health Effects of Non-lon5zIng Radiation

Health effects of some forms of non-ionizing radiation are similar to those of ionizing
radiation. Excessive exposure to ultravioletlight, either from the sun or from tanning booths,
forexample, isa well know cause of skin cancer, and light from laserscan cause eye damage
and blindness. Health effects of other forms of non-ionizing radiation are less well known.
Exposure to high intensity microwaves used in communications and radar, and exposure to
electromagnetic fields are suspected of contributing to some forms of cancer. Electromag-
netic fields associated with power transmission lines, and even effects of the earths magnetic
field in some high latitude locations have been associated with headaches and other mala-
dies. Atpresent, however, the potential health effects of microwaves and electromagnetic
fieldsis a controversial subject among the scientific community.

PAST EXPOSURE OF ALASKANS TO RADIOLOGICAL THREATS

Exposure to X-rays

The greatestexposure of most Alaskans to man-made radiation comes from diagnostic X-
rays used in medical and dental facilities. Diagnostic X-rays pose aminimal risk if the
exposure is properly controlled and monitored. Excessiveexposure, however, may result
from improperly calibrated or adjusted X-ray equipment. Alaska has a registration and
inspection program for X-ray tubes, but due to lack of staff inspections are far behind sched-
ule.

Exposure to Radon

Radon is a radioactive gas that has been associated with lung cancer. Approximately 9% of
homes and other buildingsin Alaska which have been tested for radon exceeded EPA
recommended limits for corrective action. This percentage was found to be much higher in
some areas such as Fairbanks, where 18% of the homes tested exceeded the action level.

Exposure of Alaskans to fallout

Intensive nuclear testing in the 1960s resulted in exposure from fallout to people in western
and northern Alaska. Radioactive Cesium and Strontium were deposited on the tundraand
were concentrated in the food chain by caribou grazing on the lichen. Alaskans utilizing
caribou as a food source were exposed to elevated levels of these isotopes. A study of the
exposed populations showed that the body burdens returned to normal within twenty years
and that the cancer risk to the populations exposed to the fallout was low.

Project Chariot

Project Chariot refersto a projectproposed in the early 1960's to use a nuclear explosion to
constructa deep water port near Cape Thompson in the northwestern arctic. The project was
never completed, buta study was conducted in the area in 1962 to determine how radioac-
tive particleswould move if deposited on the tundra. Radioactive materials similar to what
was expected to result from the explosion were mixed with soil and placed in test plotson
the ground. Very little movement of the radioactive material was detected. Following the
experiment the contaminated soil was mixed with additional soil to dilute the material and
then covered with four foetof dean soil. Thissoil remains frozen for most of the year.
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The public recently learned of the buried contaminated soil, which prompted concernsby
local residents of possible health risks from the site. Subsequent investigations by state and
federal agencies failed to detect elevated si rface levels of radiation in the area, and have
concluded that contamination has not entered the food chain where itcould have posed a
risk to subsistence hunters. In fact,due to natural radioactive decay, radioactivity of the
buried soil has been reduced to less than half of the original amount A study of the ratesof
cancer in the population failed to detect elevated rates of radiation-related cancer. Recent
studies have concluded that the site does not present a present or future health risk, and that
risk of physical injury during proposed "clean-up™ operationswould far outweigh any
potential health threat.

In spite of the scientific evidence demonstrating the buried material does not pose a health
threat, concern in the community remains high. This concernand mistrustis not unexpected.
Much of the public concern over radiation stems from the difficulty of communicating the
actual risk from something that is to many very mysterious, cannot be seen, smelled or
tasied, and over which to individual has little direct control. The challenge remains to
estallish the trust of local residentsand to clearly communicate the risks.

INVENTORY OF SOURCES/THREATS
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Alaskans are faced with numerous sources of radiation both within the state and from
international sources. Any of these sources, if not properly contained and managed, may
result in exposure and threaten the health and well-being of Alaskans. Any attempt to rank
the relative level of risk to Alaskans from these sourceswould be a difficult and controversial
task,and is beyond the scope of thisreport What follows is a general description of the
sourcesidentified in thisreport with alimited assessment of the level of threat that they pose
to Alaskans. The major sources of radiation hazards thatcould potentially effect Alaskans are
summarized in Table 1.

INTERNATIONAL SOURCES

Alaska is unigue among the 50 states by virtue of our proximity to the former Soviet Union
(see Figure 1). As the threatof nuclear war has receded from the forefront, we are becoming
increasingly aware of the threatof nuclear accidents and serious environmental contamina-
tion that has resulted from the widespread use of nuclear technologies, with few regulations
regarding nuclear safety and waste disposal practices. Because Alaskans share the arctic and
subarcticenvironment with the forma Soviet Union, contamination from these sources must
be considered a threat.

Nuclear weapons

Since theend of the Cold War and the collapse of the Soviet Union, the threat of nuclear
weapons may have lessened, but hasnot disappeared. Nuclear weapons continue to prolif-
erate throughout the world and their use by other nations and by terroristscannot be ruled
out. Threat from nuclear weapons may result from direct use against the State in an act of
war, or from fallout from use elsewhere in the northern hemisphere, from testing, or from
accidental detonation.



Table 1.
RADIATION SOURCES AND HAZARDS
POTENTIALLY AFFECTING ALASKA

ALASKA

Radiation and Radioisotopes Used for Medical and Industrial Purposes

Location Type Notes
Statewide X-rays, cobalt-60, molybdenum-99, iodine-131 Hospitals and
and other materials used in medical diagnosis clinics, dental
and treatment offices, etcl
Statewide Cobalt-60, iridium-192, americium and other Industrial service
materials used in industrial radiographic companies, labora-
examinations toriesand industrial
facilities2
Statewide Low-energy microwave transmission towers Health risks
used for long-distance communications unknown
Statewide Low-energy radar guns for speed-limit control Health risks sus-
used by law enforcement personnel pected;
extent unknown
Statewide Lasers - used in compact disk players, compu- Health risks unknown
ter printers, and numerous other applications
Statewide Americium-241 and other isotopes—used in Health risks unknown

Radiation and Radioisotopes Used for Lighting and Power Purposes

Location

Bradley Lake,

smoke detectors

lypo

Microwave energy transmission tower

Notes

Health risks unknown

Kenai

Peninsula

Burnt Mtro Strontium-90 Sentinel radioisotope thermo- Operated by the
electric generators (P.TGs) US. Air Force

Fairway Strontium-90 Sentinel RTGs Operated by the

Rock (Bering
Sea)

US. Air Force
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FortGreely Decommissioned nuclear reactor Operated by the
US. Army
Statewide Radioluminescent (RL) or tritium emergency Used in public and
lighting systems commercial buildings
Various RL or tritium lighting systems Operated by Alaska
remote Dept, of Transporta-
airfields5 tion and Public
Facilities

Other Radiation Sources.and Radioactive Materials

Location | kK* Notes

Amchitka Atomic Energy Commission Former nuclear

Island (AEC)/Dept of Defense tests weaponsdetonation
site in 1960s

Back Island Nuclear i..’bxr_"ue base Operated by US.
Navy

Cape Former Distant Early Warning (DEW) line site4

Lisbume

Cape Site of radioactive waste experimentChariot™) -

Thompson fission products and 15,000 poundsof

contaminated soil

dear Air Ballistic Missile Early Warning System Site Operated by the
Force Base (high-power microwave station) US. Air Force
Statewide Radium-228, other naturally occurring radio- Occurs statewide

active materials (NORMSs)5

Statewide Radon6

FORMER SOVIET UNION

Location Type Notes
Bilibino, Nuclear power plant? Low level release
Chutkotka 6/10/91
Chukotsk Former nuclear weapons testing site Residents have
Peninsula (1950s) ongoing health
problems
Novaya Nuclear weapons testing ar.d radioactive Extentunknown
Zemlya wastedumping site
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Table 1, continued

Kara Sea Radioactive waste dumping site - old Extent unknown
reactor cores, hulks of nuclear powered ships

INTERNATIONAL

Location Type Notes

Arctic Ocean Radioactive waste dumping, runoff from inland Extentunknown

nuclear test sites and land-based nuclear
facilities and waste dumps in Russia

PacificOcean Dumping of 235 containersof nuclear waste Dumped
between 1958 and 1969 approximately 350 miles by
SW of Ketchikan American
Mail Line
under license
from AEC

NOTES

1There are approximately 1,265 x-ray tubes located in about 459 facilities in Alaska; further information on tliese sources
can be obtained from the Health Facilities licensing and Certification Section, Division of Medical Assistance, Department
of Health and Human Services, Anchorage, Alaska.

2There are approximately 62 active licenses in Alaska; a list of these licenses can be obtained from the U.S. Nuclear
Regulatory Commission, Office of State Programs, Washington, D.C. Approximately 60 additional non-regulated sources
also existin the state, according to Reporton review of the Alaska radiation protection program; preliminary draft:
Conference of Radiation Control Program Directors, Inc. (CRCPD), November 30,1992.

3Reportedly in use at Chicken, Coldfoot, Council and possibly at other remote airfields in Alaska.

4Forty-one "formerly utilized defense sites™ in Alaska under DOD jurisdiction are listed in Sites contaminated and
potentially contaminated with radioactivity in the United States: preliminary draft; US. Environmental Protection
Agency, February 1991. According to the report, the exact number and distribution of these sites could not be readily
determined. Hve additional sites under the jurisdiction of other federal agencies are listed in the report. A majority of
these sites utilize instrumentsand/or measurement devices with sealed radioactive sources, and thus "significant residual
radioactivity is not expected."”

sNORMs may occur in oil fields, at mine sites and in any material (such as used oil field pipe) that has been brought up
from underground.

6About 9% of approximately 3,000 tests of school, homes, and day-care centersstatewide have revealed elevated radon
levels. [CRCPD report, November 30,1992.]

7There are 20 other nuclear power plant installations as well as m inim us nuclear waste storage sites and materials

processing plants in the western and central parts of the former Soviet Union with the potential to impact Alaska in the
eventofa major radiation release.
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Nuclear power generation facilities

There are a total of sixty-two Soviet-designed reactors presently operating at twenty-one
nuclear power generation facilities in the former Soviet republics and Eastern Europe (see
Figure ZOne of these nuclear power plants, located at Bilibino, on the Chukotsk Peninsula
iswithin a few hundred miles of western Alaska and has a history of releases. Mostof these
facilities are of substandard construction with a long history of both reported and unreported
releases. Fifteen of these reactorsare of the same design as the Chernobyl reactor. The risk of
a repeat of the Chernobyl tragedy can not be ignored. Departmentof Energy analysts have
projected an eventual toll 0f 40,000 lives. Half the deaths are projected to be outside the
former Soviet Union, in the areas of Scandinavia beneath the fallout plume. An Alaskan
scientistobserved that unusual weather patterns diverted much of the fallout which would
probably have landed in Alaska.

Thereis continued concern by the international community over the poor design, mainte-
nance and operation of nuclear power plants in the Russian Far East, especially during the
present times of economic crisis and political instability in the area. There arestrong pres-
sures within Russia to continue expansion of nuclear power generation in spite of abundant
and safer alternative sources of energy.

Nuclear waste

Large areas of the former Soviet Union have been heavily contaminated with radioactivity as
a result of extensive nuclear weapons testing and uncontrolled dumping of waste from
nuclear power and weapons manufacturing plants. Radioactivity from many of these
contaminated sites has migrated into streams and rivers, and eventually to the arctic ocean
and adjacentseas which we share. Novaya Zemlya, an island in the Barents Sea, for ex-
ample, has been used extensively for nuclear testing and waste storage. Ocean dumping of
high level nuclear wastes such as old reactor cores, abandoned nuclear submarines and
nuclear weapons has been common in the Kara Sea and other areas. Radiological contamina-
tion from these sources may be transported by ocean currents and concentrated by physical
processes such as sedimentation, and may be further concentrated in the food chain. Alas-
kans living on the coast of western and northern Alaska who utilize subsistence food re-
sorrces such as fish, birdsand marine mammals are particularly at risk from ocean contami-
nation.

IN-STATE SOURCES

According to a recent EPA Office of Radiation Programs report Alaska has 91 "Siteswith
Potential Rc?dual Radioactivity.” These numbers do not include sites potentially contami-
nated with Naturally Occurring Radioactive Materials (NORM).

There are approximately 62 active licenses in the state for sources licensed and inspected by
the U5. Nuclear Regulatory Commission (NRC). An additional 50-60 sourcesof NORM
also existin the state which are not regulated by the NRC. (See Table 2 Below)

Table 2
AGENCY/INDUSTRY TYPE NUMBER OF SITES
Federal
Departmentof Commerce 1
Department of Defense 1 base
1 power production
41 formerly used defense
sites
Departmentof Health &Sodal Services 1

Departmentof the Interior 1
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AC-ENCY/INDUSTRY TYPE NUMBER OF SITES
State or Private

Hospitals 8

Manufacturing 21 RAD devices/prods.
Non-Defense Research Labs 1

Mining 1 mineral processor

4 active or inactive
uranium mines

TOTAL 91

Radiation and Radioisotopes used for Medical Purposes

X-rays. The greatest exposure of Alaskans to radiation comes from diagnostic X-rays used in
medical and dental facilities. There are 1265 X-ray tubes located at 459 facilities in Alaska.
Not only is diagnostic X-ray by far the single largest source of exposure to man-made
radiation, itis also the source for which the biggest dose reduction gains can occur with
minimal regulatory burden and cost. Poorly adjusted or operated X-ray tubes have the
potential of exposing the patient and operator to excessively high doses of radiatioa Alaska
has a registration and inspection program for X-ray tubes, but due in lack of staff inspections
are far behind schedule.

Radioisotopes including cobalt-60, molybdenum-99, and iodine-131 are vsed in diagnostics
and medical treatments such as cancer therapy. Many of these isotopes w .th a short half life
are produced in reactors and shipped by air to hospitals that use them. T.iere isalways the
potential foran accident or spill in their movement to, and use in hospitals.

Radiation and Radioisotopes used fjr Industrial Purposes

Radioisotopes such as cobalt-60, iridium-192, and americium are used for radiographic
examinations to determine the integrity of pipe and vessel walls, to study the behavior of
materials, and to examine the effects of corrosion and erosion on wall thickness. In Alaska
these materials are used primarily by the petroleum industry at production and pipeline
facilities. Very small quantities of americium-241 and other isotopes are used in smoke
detectors.

Radiation and Radioisotopes used for Power and Lighting

Radioisotope Thermal Generators (RTGs) are self-contained power plants that generate
electricity through the radioactive decay of an isotope, strontium-90. RTGs are ideal for
providing small amounts of power in remote locations because they do notrequire an
operator for fueling or maintenance, and operate safely and reliably in extreme climates.
Thirteen RTGs are in. use by the military in Alaska. Ten (10) RTGs are located at Burnt
Mountain north of Fort Yukonand three (3) at Fairway Rock west of Wales. Public concern
over the safety of RTGs was recently sparked by a recent wildland fire near the Burnt
Mountain RTGs. The State has contacted the military and DEC staff have reviewed
manufacturer's drawings and literature and visited the Burnt Mountain site. There has been
no release of radiation and the devices appear to be very safe and durable.
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Radioluminescent Lights (RLs) are fixtures that utilize the isotope tritium to generate light
These are commonly used as exit lights in aircraft, and well over half of the public and
commercial buildings in Anchorage, Fairbanks and Juneau employ RL lights for exit signs.
RLs may also be used for runway lighting on some remote airfields in Alaska.
Radioluminescent lights have been in use for many years and are considered to be quite safe.

Nuclear powered satellites used for telecommunications and military purposes will eventu-
ally re-enter the earth's atmosphere and disintegrate. Although a large portion of the
satellite will "bum up" on re-entry, particularly heavy and compact components such as the
nuclear power generator may fall into the ocean or on land. Itisdifficultto predict with
accuracy the location where satellite components will land, although tite timing of re-entry is
easier to predict. Alaska would probably be most vulnerable to re-entry of a satellite ina
"polar orbit".

Naturally Occurring Radioactive Materials (NORM)

Radon isa radioactive gas that has been associated with lung cancer, and is probably one of
the greatest sources of exposure to Alaskans. Approximately 9% of homes and other build-
ings in Alaska which have been tested for radon exceeded recommended limits for corrective
action. This percentage was found to be much higher in some areas, such as the Fairbanks
area where 18% of the homes exceeded the level of concern. Radon may also be found in
drinking water, and public water supplies are routinely monitored for radioactivity. So far,
radon has only been detected in one public water system (Haines).

Petroleum and mining activities often bring naturally occurring radioactive materials to the
surface. Mine tailings, and oil and gas soils may contain low levels of radioactivity, and the
pipes and equipment used in the process may become radioactive. Scale forming on the
inside of oil piping may be radioactive, and is sometimes removed (de-scaled) and disposed
of via injection wells. The tendency to scale increases when water injection is used to en-
hance recovery in depleted oil deposits, and the problem may increase as the oil fields
become more depleted. There hav j been concerns and DEC investigations about used oil
field pipe in the Kenai region that has been made into playground equipment. One piece of
playground equipment containing slightly elevated levels of NORM was identified. No
action was taken since the pipe is sealed and does not present a.health threat.

Contaminated Sites

Ft Greely. A nuclear power plant was operated at Ft. Greely from 1962 to 1972 and subse-
quently decommissioned. The reactor core, spent fuel rods and other high level radioactivity
were removed and shipped out of state and the residue of the reactor and adjacent spent fuel
pit were entombed in concrete. The site is monitored on a continuing basis. During the
summer of 1992 repairs were made to a cracked concrete block wall that had been placed
during decommissioning. The repairs required excavation of contaminated soil, which is
considered low level radioactive waste. The material has been placed in57 drumsand is
awaiting shipment to a low level storage facility in the lower 48 states.

Formerly used defense sites. Forty-one "formerly utilized defense sites” in Alaska are
identified in a recent EPA report: Sites contaminated and potentially contaminated xvilh radioactiv-
ity in the United States; preliminary draft; US. EPA February 1991. These sites are under the
jurisdiction of DOD. Five additional sites under the jurisdiction of other federal agencies are
also listed in the report. According to the report, the exact numberand distribution of these
sites could not be readily determined.
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Cape Thompson, located near Tt Hope in northwester Alaska was a test site in the early
1960s for a study, known as Project Chariot, to determine tl»e feasibility of using a nuclear
explosion to construct a deepwater port. Low level radioactive materials similar to what
was expected to result from the ©.plosion were mixed with soil and placed in test plotson
the ground. Following the experiment the contaminated soil was mixed with additional soil
to dilute the material and then covered with four feet of clean soil. Residents of Pt. Hope
recently became concerned of possible health risks from the site. Subsequent investigations
by state and federal agencies failed to detect elevated surface levels of radiation in the area,
and have concluded that contamination has not entered the food chain where it could have
posed arisk to subsistence hunters. The contaminated material is scheduled for removal
during summer 1993 for disposal at a location in the lower 48 states.

Amchitka Island was the site of three nuclear test shots conducted by the Atomic Energy
Commission between 1965and 1971. Studieshave shown that there is a potential for radio-
nuclide movement over time from deep aquifers to the Pacific Ocean and the Bering Sea. The
DOE and. EPA are monitoring for surface impacts every two years. To date surface contami-
nation has only been detected at one location in groundwater where trace amounts of tritium
were detected at levels slightly below drinking water standards.

w
Ocean dumping of low level nuclear wastes took place at a location approximately 350 miles
to the southwest of Ketchikan. During the 1950s and 1960s the American Mail line, under
license by the Atomic Energy Commission dumped 124 Ci of nuclear material. Between
1958-1960 one hundred and ninety-seven (197) containers were dropped at 50°56' N,
136°03'W. Another thirty-eight (38) containers were dropped at 52°25'N, 140T2’W between
1962 and 1969. The fate of this material is not known.

Military Applications

Nuclear weapons may be present in the sfate at military bases, or aboard military aircraft or
vessels. Accidental detonations, however unlikely, are possible. More likely than accidental
detonations are accidents during transportation of nuclear weapons into or out of the state or
between military bases. Although not documented in the State of Alaska, aircraft carrying
nuclear weapons have crashed, and submann js carrying nuclear weapons have sunk in
other parts of the world. These types of transportation-related accidents have historically not
resulted in nuclear detonations or widespread nuclear contamination, but the possibility still
exists.

Nuclear powered vessels, particularly submarines may transit Alaskan waters. There is the
potential for a reactor accident or unplanned radioactive discharge aboard these vessels. The
US navy operates an acoustic testing range on Back Island, near Ketchikan where subma-
rines transit through an array of acoustic sensors to measure noise and to determine the
"acoustic fingerprint" of individual vessels. These vessels may, or may not carry nuclear
weapons.

Nonionizing Radiation Sources

Ultraviolet light isa component of natural sunlight and is the cause of "sunburn™ and a
major cause of skin cancer. The earth's ozone layerin the upper atmosphere filters out the
majority of these harr ful rays. However, thinning of this protective ozone layer over the
polar regions (the "hole in the ozone layer") has recently been documented, and public
health officials in some northern countries issue health advisories to minimize exposure
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during periods of minimum ozone cover. Ultraviolet lightis also used in tanning salons,
where overexposure poses a very real health risk. Tanning salons are regulated in many
states, but are not presently regulated in Alaska.

Lasers are used in Compact Disk (CD) players, and in some industrial applications such as
surveying. The only health risk from CD players is from direct exposure of the eyes which
could resultin blindness. CD players are designed to preventdirect exposure and are
considered to be safe. Industrial applications of lasers are regulated by the federal Occupa-
tional Safety and Health Act (OSHA) and are not considered to be a threat to the general
public.

Microwaves are commonly used in home appliances (microwave ovens), radar, and telecom-
munications. Early concern with microwave ovens centered around potential interference
with "pace-makers" used by some heart patients. Modem microwave ovens emit far less
radiation than older models, this concern has been eliminated. High energy radar isa hazard
to individuals in the immediate proximity of the beam, and injuries occurred at Clear Air
Force Base in 1983 when six civilian workers were directly in front of a radar unit when it
v/as turned on. Other than occupational exposure, high energy radar is not considered a
threat to the public. Low energy radar, such as commonly used by public safety officers to
enforce speed limits is suspected of contributing to testicular cancer in some officers who

hold the units in their lap. Low energy radar is not considered to be a threat to the public.

Although the health effects of exposure to high levels of microwaves have been documented,
the effects of low level exposure is not well known. Some studies have suggested a link to
cancer and other health problems, but more research is needed before a clear cause-and-effect
relationship can be determined.

Electromagnetic Fields (EMFs) exist anywhere electricity flows, such as around power
transmission lines, electrical motors, and home appliances. Health effects of EMFsisa
controversial issue among scientists, but there isa growing concern that EMFs may be
associated with promotion (not the cause) of cancer.

In-state Notification

Guidelines for notifying State and local authorities of radiological emergencies are contained
in the Federal Radiological Emergency Response Plan (FRERP) of 1985. The plan covers any
peacetime radiological emergency that would require a significant response by federal
agencies. Under this plan the responsible party (owner/operator) is required to notify the
appropriate local, state and federal authorities of a radiological emergency. Itis the State's
policy to immediately notify and involve local government and response organizations in the
event of a radiological release or threat.

The Cognizant Federal Agency (CFA) must be notified of a release by the responsible party.
There are three federal agencies designated to perform in the CFA role: Nuclear Regulatory
Commission (NRC), Department of Energy (DOE), and Department of Defense (DOD). The
NRC and DOE have cognizance of facilities which they regulate and license to operate 'rhe
COD has cognizance of military installations, .facilities, and lands that may be temporarily
designated as a National Defense Area or National Security Area. If there are no dear-cut
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reasons to designate one of these three agencies as the CFA, the Federal Emergency Manage-
ment Agency (FEMA) will make the federal notification required ofa CFA.

Following CFA natification by the responsible party, the CFA will notify FEMA through the
Emergency Information Coordination Center. FEMA verifies that the state has been
notified by contacting the state; therefore, the plan provides for the state to be notified twice,
once by the responsible party and again by FEMA.

In many cases, local or state agencies are the first to become aware of a radiological emer-
gency. In these situations the local emergency services or State Troopers are called to die site
of the incident. The Incident Commander notifies, the State Health Physicist at DHSS, with
DMVA as an alternate, should the Health Physicist not be reached. The State agency notified
also notifies other State agencies whose jurisdiction may be involved. The Federal Emergency
Management Agency is notified by the State sliould additional assistance be required.

International Notification

Through international agreement, the International Atomic Energy Agency (IAEA) has
responsibility for notifying governments of nuclear releases into the atmosphere that have
the potential to cross international borders. However, at this time not all nations are included
in the agreement, and no drills or exercises have been conducted. In addition, the interna-
tional capability for monitoring a release is limited. No agency has been identified that would
provide international notification of a release into the ocean.

In the event of an incident which could affect the U nited States, the IAEA or country will
notify the U.S. State Department. The State Depar: .;V3twill notify the Nuclear Regulatory
Commission (NRC) command network. The NRC command post will notify its

regions and the National Response Center, the Department of Energy, Federal Emergency
Management Agency, National Weather Service, and the State of Alaska.

The Federal Radiological Emergency Response Plan (FRERP) addresses U S. radiological
emergencies posing a tlireat to neighbor nations such as Canada and Mexico. In such cases
the plan makes it incumbent on the CFA and FEMA, in consultation with the State Depart-
ment and other appropriate federal agencies, to coordinate and cooperate with the affected
countries. Radiological emergencies originating in neighboring countries are not specifically
mentioned in the plan, but ifan international incident were to pose a danger to the U.S. the
federal response would utilize the FRERP guidelines.

There is presently no international convention on the safety of nuclear power plants or other
nuclear installations, although the recommendations issued by IAEA are generally recog-
nized. A meeting of international experts on emergency prevention, preparedness and
response in the Arctic was held in Lulea, Sweden in October, 1992. The draft report of the
meeting identified the need for a global convention on radiological accident prevention and
considered it of utmost importance to assess the situation caused by the dumping of radio-
logical wastes in the arctic. The report recommended as a preliminary step that an inventory
be made of hazardous activities in the Arctic which could have trans-boundary effects or
require international response. The State of Alaska strongly endorses this initiative.
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Current Monitoring Capabilities.

Ambient (environmental) monitoring for radiation in Alaska is limited to three sites located
near Anchorage, Fairbanks, and Juneau. These sites are operated by DEC and are part of the
US. EPA-funded ERAMS (Environmental Radiation Ambient Monitoring System) national
radiation monitoring network. Samples ofairborne particulates and rain water are collected
continuously and are analyzed on a weekly basis. Samples are screened locally forg” >beta
radiation and then are sent to an EPA laboratory in Montgomery, Alabama for detal
analysis. Ifa sample has elevated levels of radiation, the NAREL will provide immediate
notification.

Public drinking water systems serving twenty five (25) or more people (Class A systems) are
required by State and federal regulations to monitor for radiation (gross alpha) every four
years. One sample per quarter per quarter is collected over tlie year. This monitoring is
oriented towards detecting radiation from natural underground sources that can contami-
nate groundwater. Surface water systems serving greater than 100,000 people (only Munici-
pality of Anchorage) are required to monitor for manmade radioactivity (gross beta, stron-
tium-90 and tritium) every four years. While there is a specified schedule for routine moni-
toring of these drinking water systems, few have fully complied. DEC has made an attempt
to sample each system at least one time, although some systems may hatfe been missed
during this effort Drinking water is sampled so infrequently (every four years) that this
routine monitoring would likely not detect an acute radiological release.

Radon monitoring is done on a limited basis, and has been completed ataround 3,000
schools, homesand day-care centers under a grant from EPA. Go far, about 9% of the homes
tested have radon levels grater than the EPA action level.

Limitations of Existing Environmental Radiation Ambient Monitoring System
. Limited spatial coverage. While the three monitoring stations are located near
the largest population centers, there are no monitors in northern or western
Alaska, the regions closest to potential sources of contamination.

 Doesnotprovide rapid detection of contamination. Because of the long tima
delay between sample collection and analysis, the State would not know of
elevated levels of radiation until 30 - 60 days after foe occurrence.

. Does not detectradionuclides with short half-lives. lodine-131, a fusion by-
product which can be found in rainfall and surface waters, has a half-life of 8
days. By the timea sample isanalyzed the lodine is no longer radioactive.

Network Improvement Options

To improve the State's radiation monitoring capability and pro\dde an early warning notifi-
cation, the Department could augment the present monitoring network with the latest
Pressurized lon Chamber (PIC) monitoring systems. These monitors provide real-time
measurements which are transmitted by phone or satellite and can detect low-level gamma
radiation. PICs are being used in several other states as the backbone of their radiation
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compliance monitoring networks. The PIC radiation monitoring systems are not available
through the U.S. EPA and would need to be purchased by the State. Other radiation moni-
toring systems are also available that could augment the existing system by increasing the
number of sites being monitored, and provide real-time notification.

Additional Monitoring Options
In addition to improving the existing ERAMS network, the following additional monitoring
options should be considered.

e Monitoring of the marine environment is presently not being done on a routine
basis to detect contamination from ocean dumping. Marine monitoring should
be considered.

*  Monitoring of the food chain, including biota, vegetation, soil sediment, and
water samples from all regions of the State should be considered. Particular
attention should be given to subsistence food resources from both terrestrial and
marine environments.

* In-state laboratory analysis capability could be enhanced. The State currently
has only limited capabilities to analyze for radiation. The capability for rapid
sample analysis isan important component of in-state monitoring and respxmse
capability.

Because most radiological materials are either under the control of, or licensed by the federal
government, response to most peacetime radiological emergencies are covered by the
Federal Radiological Emeigency Response Plan (FRERP). Tltis plan assigns specific federal
agencies principal roles in responding to pieacetime radiological emergencies at fixed nuclear
facilities, transportation accident sites, and other incidents such as nuclear-powered satellite
re-entry. Tire federal plan assigns a Lead Federal Agency (LFA) responsibility for protecting
the public and the environmentat the accident site, and assigns the state and local govern-
ments responsibility for the public and the envirc rmentbeyond the site. There are three
federal agencies designated to perform in the LFA role: Nuclear Regulatory Commission
(NRC), Department of Energy (DOE), and Department of Defense (DOD). The NRC and
DOE have cognizance of facilities which they regulate and license to operate. The DOD has
cognizance of military installations, facilities, and lands that may be temporarily designated
as a National Defense Area or National Security Area.

The primary role of tire state and local authorities is to determine and implement measu.es
to protect life, property, and the environment in areas outside the boundaries of fixed nuclear
facilities or otherwise not under control of a federal agency.

State's Response

The State's response is limited primarily to assessing an incident, protecting the population
from immediate exposure, and providing technical assistance to local or federal responders.
Technical assistance is provided through the State's Radiological Physicist/DHSS, the
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Radiological Defense Officer/DMVA, and through DEC. The State is not equipped to
actually decontaminate the site ofa release, and relies primarily on federal response re-
sources for actual cleanup.

State agency responsibilities are detailed in a 1982 Memorandum of Understanding (MOU)
among DHSS, DMVA, DEC, and DOL concerning emergency response to peacetime radia-
tion incidents and accidents. The MOU assigns DHSS as lead agency, with DMVA as an
alternate contact for notification and response coordination. Each of the MOU signatories is
responsible to serve as contact with their federal counterparts as follows:

State Agency Federal Counterpart
DHSS FDA &NRC
DMVA FEMA

DEC EPA

DOL OSHA

The MOU stipulates that any State agency receiving notification is to notify DHSS. DHSSis
to notify the other party to the agreement when a problem exists, or where there is a potential
problem within their area of responsibility.

Local Government's Response

Many local responders have been trained to recognize and provide an initial response to
radiological releases. Some local governments can totally respond to low-level releases.
Local response in most cases will be limited to isolating the spill tn protect the population
from immediate exposure, and to contacting the appropriate State and federal agencies for
technical assistance.

Radiological Defense Program (RADEF)

The Radiological Defense (RADEF) program is oriented primarily towards nuclear attack
preparedness, but contains several program elements that are applicable to peacetime needs.
The program is managed within DMVA. by the State Radiological Defense Officer (RDO) and
is also staffed by a Radiological Instrument Technician who operates the State's Maintenance
and Calibration Facility.

The RADEF Program consists of the following components:

m  Planning assistance to local communities in the development of Radiological
Defense/Protection Annexes to their emergency operations plans.

e Technical assistance to State and local agencies in the form of advice on mitiga-
tion, response and recovery measures, as well as participation in field operations
(when requested).

»  Radiological Training is provided to State and local agency personnel and
includes Radiation Monitor, Radiological Response Team, and Radiological
Defense Officer courses. In addition, the State RDO coordinates State employee
attendance to the Radiological Emergency Response Operations course offered
by FEMA in Nevada. To date, 382 students have completed the Radiation



LEGAL ANALYSIS

Monitor Course; 312 students have completed the Radiation Response Team
Course, 104 students have completed the Radiological Defence Officer Course;
and 14 students have attended the radiological Emergency Response Operations
Course.

* Radiological Instruments used for emergency monitoring are maintained and
calibrated. There are approximately 2MX)radiological instrument kits designed
for nuclear defense shelteringand monitoring operations. These kits are being
updated to enable workersand responders with risk of exposure to detect
radiation and measure accumulated dosages.

Federal Laws

Prior to the Atomic Energy Actof 1954 the use, control, and ownership of nuclear technology
was a federal monopoly. The 1954 Act was to intended to promote the technological develop-
ment of nuclear power. The Actallowed the private construction, ownership, and operation
of commercial nuclear power reactors under the strict supervision of the Atonic Energy
Commission. The Actalso gave the Commission exclusive jurisdiction to license the transfer,
delivery, receipt, acquisition, possession, and use of nuclear materials.

In 1959 the Atomic Energy Act was amended to provide the states a role in regulating
nuclear materials by authorizing the Atomic Energy Commission (now the Nuclear Regula-
tory Commission; *c _nter into agreements with state governors to transfer authority to the
states for control over nuclear materials in quantities not sufficient to form a critical mass
(bomb). The "Agreement State," maintains the authority to regulate the materials covered by
the agreement for the protection of the public health and safety from radiation hazards. State
programs are required to be "coordinated and compatible" with those of the Nuclear Regula-
tory Commission.

Nuclear Waste

The Nuclear Waste Policy Act of 1982 specifies the federal responsibility and policy for the
disposal of high-level waste and spent nuclear fuel, and defines the relationship between the
federal government and state governments. The act authorizes construction of a permanent
repository for high level waste (Yucca Mountain, Nevada) and development of alternative
long-term disposal options. It also provides (or the safe stabilization and long term protection
of sites for the disposal of low-level radioactive wastes.

Congress in 1980 enacted the Low-Level Radioactive Waste Policy Act (1980 Act) that was
amended in 1985 which declares a federal policy of holding each state "responsible for
providing, either by itself or in cooperation with other states, for the disposal of low-level
radioactive waste generated within the state," including certain waste generated by the
federal governmentand waste generated outside the state, but accepted for disposal within
the state. The States of Alaska, Hawaii, Idaho, Montana, Oregon, Utah, Washington, and
Wyoming have entered into the Northwest Interstate Compact on Low-Level Radioactive
Waste Management. In Alaska, the compact was enacted into law in 1983 as AS 46.45.010.
Under AS 46.45.020, the Commissioner of the DEC is authorized to adopt regulations and
perform all other acts necessary or incidental to carry out the compact.



Report

32

to

the

Governor on Radiological Threats

The 1985 Act also provides that an Agreement State has authority to regulate the disposal of
low-level radioactive waste under the terms of the agreement. The State of Alaska isnotan
Agreement State.

State Laws and Regulations

The state statutes and regulations pertaining to radiation hazards are outdated and have not
been updated since 1978. Legislative authority is fragmented in various statutes, and
provides for seme overlap and duplication of responsibilities.

Although the NRC regulates the use of most radioactive material, many radiological sources
such as Naturally Occurring Radioactive Materials (NORM) are the responsibility of the
individual states. Alaska's regulations are not comprehensive with respect to sources not
regulated by the NRC, and do notinclude NORMs.

Alaska should consider assuming responsibility for regulating radioactive materials pres-
ently regulated by the NRC by becoming an "Agreement State”. By becomingan Agreement
State, Alaska would be able to assess the same cost recovery fees that the NRC now charges,
and would have access to training programs offered by NRC and technical help in all
phases of radiation protection activities. However, several other states have opted not to
became an Agreement State because of the significant resource commitment If Alaska
decides to accept this responsibility, the State would be the sole regulator for radiological
materials, as the NRC would retain regulatory responsibility solely for nuclear power plants,
of which there are none in Alaska.
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REFERENCE SECTION

INTRCDLCTION

The following reference sectionsand append ices which address various aspects of radiologi-
cal threats and preparedness, were submitted to the State Emergency Response Commission
(SERC) by team leaders and others with expertise and interest in radiation issues in Alaska.
This information was used as the basis for 'he synthesis and recommendations contained in
the leport Summary.

The information and recommendations contained in these sections represent the views and
perspectives of tire contributing authors or agencies, and are included in the report with only
minor editing. The SERC does not necessarily support all of these recommendations, nor
does the SERC ce/tify the accuracy of all statements and information provided by the au-
thors.

Section |— Recommendations

Many issues were raised by team leaders and others contributing to this report concerning
the radiological threats facing Alaskans, and the State's level of preparedness to respond to
these threats. These issuesand recommendations for addressing them are summarized in

this section.

Section Il - Health Risks
This section includes three papers addressing various aspects of healur risks and past
exposure of Alaskans to radiological materials.

Health Risks to Alaskansfrom Radiation and Recommended Monitoring Procedures by Dr. Ernest B.
Melochs, MD describes the medical effects of exposure to radiation, identifies sources of
potential exposure to Alaskans, and provides recommendations for improving our ability to
monitor for radiological contamination in the environment.

Past Radiation Incidents and Concerns in Alaska was prepared by Carl M. Hild, Executive
Director of the Alaska Health Project. This report describes some of the health effects of both
ionizing and nonionizing radiation and discusses some of the historical incidents and sources
of potential radiological exposure in Alaska.

Health Risk Assessment ofRadioisotopes at Cape Thompson, Alaska by Bruce

Chandler, M.D. and John Middaugh, M.D. of the Department of Health and Social
Services is an assessment of the health effects of contaminated soil from Project
Chariot buried near Cape Thompson, Alaska.

Section lll— Inventory of Sources/Threats

This section was prepared by Lyle Perrigo of the Environmentand Natural Resources
Institute, University of Alaska, Anchorage, and identifies the major sources of radiation
hazards in Alaska.
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Section IV— Notification

This section was prepared by John Hensley, the State Radiological Defense Officer at the
Department of Military and Veterans Affairs, Division of Emergency Services. The section
describes procedures in place for notification of federal, state and local emergency response
agencies in the event of a radiological release or emergency.

Section V— Monitoring Capability

This section was provided by Gerry Guay, Department of Environmental Conservation,
Division of Environmental Quality, Air Quality Management Section, with contributions by
Deena Henkins, Wastewater and Water Treatment Section. The State's current capabilities to
monitor or detect the presence of radiation in the environment is described.

Section VI- Response Capability

This section was prepared by John Hensley, the State Radiological Defense Officer at the
Department of Military and Veterans Affairs, Division of Emergency Services. The section
describes the capability of federal, state and local emergency response agencies to respond to
aradiological release or emergency in Alaska.

Section VII- Legal Analysis

This section was prepared by Marie Sansone, Department of Law, Civil Divisionand de-
scribes the regulation of nuclear facilitiesand materials by the US. Nuclear Regulatory
Commission, the problem of radioactive waste, and legal responsibility for emergency
response preparedness.
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Section I. Recommendations

INTRODUCTION

CRGANIZATIONAL

Many issues were raised by team leaders and others contributing to this report concerning
the State's level of preparedness to respond to radiological threats, and to reduce risk to
Alaskans from exposure to radiation. These issues and some recommendations are summa-
rized and discussed below. Recommendations that the SERC supports forwarding to the
governor at this time are included in the summary section.

ISSUES

» Responsibilities for radiation protection are severely fragmented, being placed
within four agencies. In some cases, these responsibilities are overlapping and
duplicative, and n some cases the responsibilities are not dear.

» Oftenimportant information regarding radiological sources is not transmitted
between agenciesor across administrations through time.

« According to an audit of Alaska's radiation control program by the Conference
of Radiation Control Program Directors (CRCPD) a comprehensive Radiation
Control Program (RCP) for Alaska would require nine (9) Professional/Techni-
cal Full-Time Equivalent (FTE) and two (2) Clerical FTE devoted to radiation
protection activities. The State presently has only three (3) professional and one
(1) derical staffin the program. Seven additional staff would be needed to fully
implement the program.

RECOMMENDATIONS

e  Consolidate the major radiation protection and response planning activities
within one agency.

« Ifconsolidation cannotbe performed, then Memoranda of Understanding
(MOU) should be developed between each agency which dearly identifies the
responsibilities of each.

» Establish a radiological source database within a single State agency.

» Add additional staff to the Radiation Control Program.

DISCUSSION

Responsibility for radiation protection activities isnow spread among several agendes -
primarily DHSS, DMVA, DEC,and DOL This fragmentation results in overlapping respon-
sibilitiesand duplication of effort There is presently a lack of coordination between key
dements such as monitoring, planning, response, information management, and responding
to public concerns. The CRCPD recommends that radiation control activities in state govern-
ments should be within a single agency. Based on an audit of existing activities and responsi-
bilities, CRCPD recommends that Environmental Conservation should house this program.
The Radiation Control Program (RCP) should be a separate government entity, and should
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be easily identifiable and visible to the public. The public's concern with radiation exposure
sltould be easily translatable front a radiation expert who can provide competent risk based
answers to their concerns. The program should be located within the state organizational
structure so that it is parallel with comparable health and safety programs, and with a single
person responsible for directing the work of the program.

The CRCPD audit suggests that funding for and expanded RCP can be obtained through fees
charged for licensing, registration and inspection of sources, funding from federal grants to
conduct X-ray performance and mammography surveys and funding from EPA to imple-
menta radon awareness program.

MONTCRING & INSPECTION
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ISSUES

«

«

»

The greatest exposure of most Alaskans to radiation comes from diagnostic X-
rays used in medical and dental facilities. Inspection of X-ray machines is the
most effective way to minimize exposure. Inspections in Alaska are far behind
schedule, resulting in unnecessary risk to human health.

Radon is one of the greatest sources of radiation exposure to Alaskans, and has a
large potential for dose reduction. The activities associated with radon monitor-
ing and public education are not well focused.

The ability to detectairborne radiological contamination from nuclear reactor
accidents, nuclear weapons detonations, and other sources outside of Alaska is
very limited. The State currently maintains a statewide monitoring network of
only three sampling sites located in Anchorage, Fairbanks and Juneau. The
system is limited in the extent of spatial coverage, requires 30 - 60 days for
sample analysisand is limited in the types of radiation that can be detected.
There is presently no capability to monitor the marine environment for contami-
nation from ocean dumping and other sources.

A potential pathway of exposure to radiation is through consumption of plants
and animals that may be contaminated. Anexample would be consumption of
caribou that have .jaten lichen contaminated by fallout from nuclear testing.
There is currently no program for monitoring contamination in the food chain.
Many potential sources of radiological contamination have been identified but it
is not known what the current levels of contamination in the state might be.
There is a need for better information on the location and quantities of radiologi-
cal materials to alert first responders to firesand releases of radiological materi-
als. Placarding requirements for radiological materials are not well enforced.

RECOMMENDATIONS

®

Develop and implement a program to inspect X-ray units at the required fre-
quency.

The activities associated with radon should be more focused. A plan should be
developed to inform the citizens about radon, and information should be made
available on how to mitigate identified problems.

Augment the present airborne radiation monitoring network with Pressurized
lon Chamber (PIC) monitoring systems.

Develop a program to monitor radiological contamination in the marine environ-
ment Of particular concern is radiological contamination in the marine food
chain.

Develop a program to monitor important food sources such as fish, marine
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mammals and wildlife as potential pathways for exposure.

»  Conducta baseline radiation study to identify the present level of contamination
statewide. This process should include collecting biota, vegetation, soil sedi-
ment, and water samples from all regions of the state.

* Collectand compile information from facilities that possess or transport radio-
logical materials and disseminate to first responders.

» Enforce placarding requirements for radiological materials.

DISCUSSION

Not only isdiagnostic X-ray by far the single largest source of exposure to manmade radia-
tion, it isalso the source for which the biggest dose reduction gains can occur without having
a negative impact on the benefits to the public. Alaska has a registration and inspection
program in DHSS which oversees facilities using X-ray tubes. An inspection frequency has
been established for the various types of facilities, but due to lack of staff, inspections are far
behind schedule.

Nationally established standards for inspection and calibration of X-ray equipment recom-
mend equipment in hospitals, doctors' offices and chiropractors' offices to be inspected
annually. Dental offices should be inspected on a 2-3 year schedule. Because of staff limita-
tions, inspections in Alaska are typically performed only every 3-6 >ears, and in some
outlying areas X-ray equipment has not been inspected in ten years. There are 1265 X-ray
tubes registered at 459 facilities in the state. In addtion, there are 27 mammography units in
Alaska that require annual inspections. To date, two out of seven mammography units
inspecicd have not met required criteria. The Conference of Radiation Control Program
Directors (CRCPD) recommends two full-time professional/technical staff per 1,000 tubes to
meet the required inspection frequency, based on national averages. However, because of
the size of the state and longer travel times required to service outlying communities, the
CRCPD recommends a staffing level of 2 full-time professional/technical plus one full-time
clerical staff for Alaska.

The State presently has only one radiation physicist, who performs inspections on a part-time
basis. The State should revise the existing inspection plan and implement the plan at the
recommended inspection frequency. Until additional staff can be added, a designated
amount of time should be devoted each month for doing as many inspections as possible.
The presentambiant monitoring system has only limited coverage, is limited in what itcan
measure, and requires laboratory analysis of samples. Because of the long time required
between sample collection and analysis (30-60 days) contamination would only be detected
well after the exposure. Monitoring equipment is available that is sensitive to low levels of
contamination and can provide real-time measurements. Pressurized lon Chamber (PIC)
monitoring systems would cost approximately $25,000 each to purchase and install. At least
one full time employee would be required to manage and maintain the monitoring network.
Itis not known at this time how many additional monitors would be required or where they
would be located.

ISSUES
* Intheeventofa spill or release of radiation the State's response capability is
limited to protecting public health and safety at the scene and notifying federal
authorities. The state should consider developing the capability to control a spill
and decontaminate the site or personnel.
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* Incase of an emergency, Hie State has only minimal on scene monitoring capabil-
ity which is oriented primarily to threat of nuclear war. The State should
consider developing a plan to have environmental samples analyzed in-state for
radioactive contaminants in case of an emergency.

*  The State does not have a written plan to respond to radiological emergencies.
Tire existing spill response plans focus on hazardous substance spills and do not
include radiological hazards.

RECOMMENDATIONS

. Develop the capability to decontaminate the site of a release.

. Develop a plan to have environmental samples analyzed in-state for radioactive
contaminants in case of an emergency.

»  Designate one agency with responsibility to develop a comprehensive Radiologi-
cal Emergency Response Program. Thatagency should coordinate with all other
applicable slate and local agencies to write a comprehensive Radiological
Emergency Response Plan.

REAULATCRY AND LEAS ATIVE
ISSUES
e Legislative authority is fragmented in various statutes, and provides for some
overlap and duplication of responsibilities.
e Many sources of Naturally Occurring Radioactive Materials are not regulated by
either the federal Nuclear Regulatory Commission or by the State.
“  The State does not currently regulate most sources of non-ionizing radiatioa
e The federal Atomic Energy Actallows states to assume regulatory responsibility
for some radioactive materials regulated by the federal NRC. 'ihis is referred to
as becomingan NRC "Agreement State". Alaska is presently not an Agreement
State.
RECOMMENDATIONS
» Consolidate and update statutes and regulations pertaining to radiological
hazards.
e Pursue licensing and regulating all NORM sources not covered by the NRC
e Promulgate regulations for non-ionizing radiation and develop a program to
respond to health and safety needs of the public and workers.
«  Assume the responsibility to regulate radioactive materials under the Atomic
Energy Act by becoming and "Agreement State".
DISCUSSION

3Q

Agreement State status would allow the State to regulate virtually all radiological sources in
Alaska, and would allow the State to assess the same cost recovery fees that tvoNRC
charges. However, a number of states have opted not to take that option for control of
radioactive materials, since it requires a significant resc'irce commitment In the event that
Alaska chooses to pursue this avenue, all enforcementby NRC will cease, since the only area
of control retained by NRC in Agreement States is for regulation of nuclear power plants.
Prior to pursuing this option, Alaska should determine what resources NRC has expended to
maintain oversightin the State and whether the level of oversight by NRC was adequate.
This will reflect the costs Alaska will likely incur as an Agreement State. If the state judges it
practical to do so, it should become and 'Agreement State". As the CRCPD stated, doing so
‘... would enable the State to respond more completely to incidents which may occur within
the State boundary and beyond'. Becoming an Agreement State would allow Alaska to bring
home a great deal of control over radioactive materials and allow the State itself to make sure
incidents such as the radioactive waste burial at Cape Thompson do not occur.
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Health Risks

Included in this section are three papers addressing various aspects of health risks and past
exposure of Alaskans to radiological materials.

Health Risks to .Alaskansfrom Radiation ara Recommended M onitoring Procedures by Dr. Ernest B,
Meloche, MD describes the medical effects of exposure to radiation, identifies sources of
potential exposure to Alaskans, and provides recommendations for improving our ability to
monitor for radiological contamination in the environment.

Past Radiation Incidents and Concerns in Alaska was prepared by Carl M. Hild, Executive
Director of the Alaska Health Project. This report describes some of the health effects of both
ionizing and nonionizing radiation and discusses some cf the historical incidents and sources
of potential radiological exposure in Alaska.

Health Risk Assessment o f Radioisotopes at Cape Thompson, Alaska by Bruce Chandler, M.D. and
John Middaugh, M.D. of the Department of Health and Social Services is an assessment of
the health effects or contaminated soil from Project Chariot buried near Cape Thompson,
Alaska.

to Alaskans from R adiation

and Recommended M onitoring Procedures

by Ernest B. Meloche, MD

INTRCDLUCTION

When Alaskans hear that there is something radioactive in their neighborhood most experi-
ence some degree of worry as to how that radiation might affect their health and that of their
family and friends. Such concerns were expressed clearly by Sarah James of the Gwich'in
People near- Burnt Mountain (1) and accurately echoed by Governor Hickel in his letter to the
State Emergency Response Commission, (2) The foundations for such fears are quite under-
standable. Lethal damage can occur through exposure to high level radioactive sources with
no perceptible warning that such radioactivity is present. Detection of such dangers can only
be done through use of modem radiation monitoring devices.

Individually we have not the tools nor the expertise needed to detect a radiation threat.
Likewise, individually we can not effectively respond to a real radiation threat to our people.
Thus, it's generally accepted we have to do these things as a community, locally, state wide,
nationally and within the community of nations. To that end, Governor Hickel has requested
information detailing what known radiation threats exist to Alaskans, and what our response
capability isat tlds time. (2) Thisreport on the health risks to Alaskans from Radiation and
on recommended monitoring procedures is written in response to that request.
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Medical Effects of High Dose Radiation

What are the medical effects of radiation upon a human being? lonizing radiation damages
people in several basic ways. First the radiation can damage the body's cells directly. Cells
damaged in this way cease functioning causing a breakdown in basic body functions. This
leads to a complex spectrum of symptoms known as the Acute Radiation Syndrome. Ifa high
enough dose was received this syndrome results in the death of the person so exposed. (3)

Delayed effects of High Dose Radiation

If the person's exposure was not high enough to cause death, the individual becomes subject
to possible delayed effects of radiation. These delayed effects may include cataracts, sterility,
altered growth and development in children, an increase in stillbirth in women exposed
while pregnant and birth defects in children exposed before birth. One of the mostimportant
delayed effects is the development of cancers following radiation exposure. An accepted,
well known example is the development of Leukemia following irradiation. (4)

Low Dose Radiation Effects

In addition to damage from high dose exposure, we have a more difficult to quantify risk
from lower level radioactive contamination within the environment. We are continuously
exposed to background radiation from a variety of sources including cosmic rays, release of
radioactive materials from common activities such as mining, drilling foi oil and natural gas
production, fallout from past nuclear explosions, exposure to medically indicated radiation,
exposure from nuclear power generation and from other consumer products. All of the
nudea-" weapons and nuclear power production contribution to background radiation levels
combined comprise less than 1/20th of the amount of irradiation one receives through
natural exposure to cosmic rays. As a person me? up in altitude the exposure to cosmic rays
increases, so someone in an airplane is mere exposed to radiation than someone on the
ground. Still the average exposure to background radiation is quite low, in the realm of 2C0
millirems per year. Tliisis mostly unavoid ie exposure. (5)

Itisimportant to realize, however, that the effects of environ nental contamination car',
become important health risks to human beings because certain factors can magnify back-
ground radiation effects upon an individual. Radioactive materials may become concen-
trated by many processes. For example, through mechanical actions of currents and rides,
waterborne contamination in the sea may read) much higher concentrations at some loca-
tionsdue to preferential settling of the silt to the. abottom Likewise some radioactive
materials can be concentrated as they move through the food chain toward human consump-
tion. (6)

Internal Radioactive Contamination

Medically it becomes a much more serious problem if radioactive materials are taken witlun
the human body. Thisis called internal contamination. Itcan occur through eating contami-
nated foodstuffs, including fish, seaweeds, mammals, milk and manufactured products.
Similar exposure occurs through drinking contaminated water. Breathing of contaminated
dust within the air as might occur with fallout from distant nudear explosions or nudear
power plantacddents such as happened at Chernobyl also results in internal contamination.
Should an inuividua leverbe present wlien radioactive materials were psesent at the site of
an explosion, either a nudear explosion or more likely a conventional explosion where
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radioactive materials were present, they might have wounds which were contaminated by
radioactive materials.

Such internal contamination may become quite serious, depending on the amount of radioac-
tive material within the body. The reason internal contamination becomes more serious is
based upon simple nuclear physics. Of the factors which determine the amount of exposure
to radiation, and the eventual effects of that exposure upon the individual, the mostimpor-
tant are the amountand type of radiation present, the distance from the source of radiation,
the protective barriers between the individual and the source of radiation, and the duration
of exposure to that radiation. Obviously, if radioactive materials are taken into the body and
incorporated into our body tissues, the distance is very small, there is no barrier atall, and
the duration of exposure is potentially very long. Thus, in such a circumstance, an amount of
radioactivity that is totally insignificant when present in the background of the environment
surrounding us becomes quite important to our long term health when we become internally
contaminated. (3)

External Radioactive Contamination

Inaddition, direct contact on the skin by contaminated substanoes such as sand, sediments or
through use of contaminated equipment causes external radiation contamination. (6) Such
external contamination can cause a local radiation injury response similar to a thermal bum,
but with delayed healing and quite severe pain. (3)

Burnt Mountain and the Radiation Thermal Generators

The Radioactive Thermal Generators (RTG's) on Burnt Mountain, as well as any nudear
weapons on military installations and the radiation sources for medical use or nudear power
generation are contained, controlled land based radioactive materials. Such materials, while
contained and controlled properly, present practically no health risk to Alaskans. The
dangers develop whenever the control or the containment breaks down. Then the risks
become manifest dependent upon how the containment was broken. Leaking of radioactive
materials into surrounding air, water or ground then becomes radioactive contamination of
the environment which could lead to internal contamination of local residents in the methods
mentioned above. Proper security and monitoring of locations where radioactive materials
are stored is mandatory under United States Federal regulations. Procedures for such
security, periodic inspections and monitoring of known sites should be reviewed to insure
they are adequate to satisfy the current concerns of Alaskans. As mentioned below, how-
ever, there may be no current methods for assessing the degree of environmental contamina-
tion of a land based low level radiation release.

Cape Thompson Nuclear Waste Dump Site

Similarly there isa risk from release of radioactive materials at the Cape Thompson site or
other as yet unknown sites within the state where radioactive materials are present without
ongoing control and containment. To the best of my knowledge there are few ifany proto-
cols for radiological monitoring of a land based environment surrounding such a site to
insure there is no spread of the material via the food chain to the human population.

There is no simple way for a lay-person to know whether their environment lias been
subjected to radioactive contamination. At the multi-agency meeting called to develop a
response to the problem of the nuclear waste dump leftat Cape Thompson, Mayor Koonuk
wisely expressed a desire to have radiation detection equipment sent to his community
.immediately so they could monitor their radioactive risk themselves. (7) Most modem field
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detection devices can record the presence of as low as 0.0l mREM sources of radioactivity.
These devices would tell us whether there are any detectable radiation sources within their
range. What is not known, however, is whether there are any sources shielded from detection
by water, soil, or other barriers to detection.

In the past extensive study and monitoring has been done in other areas to determine
whether there was an increase in contamination of the aquatic environment. The Environ-
mental Protection Agency in 1989 produced a report on the "Radiological Surveys of the
Naval Facilitieson Puget Sound." It looked for the presence of radioactive materials within
Puget Sound in an exacting scientific manner. They did studies upon the water, sediment
and marine life, measuring radioactivity using the very sensitive germanium detector to
search for low level contamination which mightbe overlooked by less sensitive devices. (8)

Likewise the Fisheries Laboratory Lowestoftin 1989 did an extensive study of radioactivity
in north European waters using other, equally sensitive tools in their search for suspected
environmental contamination. (9)

No such study has been done on Alaskan environments suspected of radioactive contamina-
tion. To protect the health of Alaskans it would be prudent for the Governor to request such
studies be done, along with a plan for ongoing monitoring of our environment. Itwould
seem that protection of the United States against international sources of radioactive contami-
nation would be a task assumed by our Federal Government, hopefully with enthusiastic
international cooperation and assistance.

The Risk of Airborne Contamination from Nuclear Reactor Accidents or
Fallout from Russia, or Elsewhere

There is a risk of airborne clouds of radioactive materials from a nuclear power plant acci-
dent such as Chernobyl. The plant at Bilibino is of a similar type as that used in Chernobyl.
The monitoring presently in place for Alaskans for detection of airborne radiation is not
adequate. There are two available methods for measuring airborne radiation. One device
measures radioactivity and gives results immediately. The other collects specimens sentto a
national laboratory with results in days cr weeks. These devices are located in Fairbanks,
Anchorage and Juneau. lam told only one site is actively in use due to budgetary consider-
ations. Such devices are quite expensive to purchase and operate.

Ifa cloud of radioactivity is approaching Alaska, it would be prudent to have devices
functioning which could detect the radiation as it arrived. Plans exist for general response to
such an event, including things to do which can decrease the health risk to tire population.
(11,12,14) All such plans, to be implemented, imply that the radioactive cloud is detected in a
timely fashion. Without use of modem monitoring methods, detection of such contamina-
tion is impossible for tire citizens of Alaska, thus impairing our ability to respond appropri-
ately to real and present dangers.

Contamination of the Russian Arctic Waters with Radioactive Wastes

The Federal reports discovered by Senator Murkowski regarding the radioactive contamina-
tion of the Arctic Ocean by Russian radioactive wastes is one of the most frightening of all
radiation threats to Alaskans. No current monitoring is in place, though rumors abound
regarding intended studies by the federal government. Studies and an ongoing monitoring of
the Arctic aquatic environment at least as thorough as that done within the Puget Sound and
in the Northern European sea should be initiated as soon as possible to respond to this threat.
(10)
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Nuclear Vessels Passing through Alaskan Waters and Planes Passing
through our Airspace

Normal operations of nudear powered ships have some release of radioactivity into the sea
water. The exact amounts of aquatic contamination and the effect upon an aquatic environ-
mentis apparently known by the USNavy, but the actual data and reports seem hard to find.
In addition to normal operations, there are many documented accidents on record of both US
Military vessels and other international vessels, where radioactive materials were spilled,
contributing to the general radioactive contamination of the oceans. Itwould appear,
however, that whatever contamination occurred by such activities could easily be monitored
froma public health perspective in the same manner as we would monitor the threat from
Russian contamination of the Arctic ocean. Thus through responding appropriately to our
threat from the Russian Arctic contamination, our government could simultaneously be
providing our military with the toolsand methods needed to document tire degree of safety
present in using Naval nuclear power.

Nuclear Explosions

As the cold war ends, there is less likelihood of risk to Alaskans from military nuclear
explosions within the state. Such a risk is dealt with extensively through the federal
government's program of civil defense, including the civilian response. Incorporation of this
response plan into state and local disaster planning is being done at this time. All the health
effects of both high and low level radiation exposures mentioned above would play a partin
suchanevent (11,12)

General Considerations Regarding the Biologic Dose of Radiation Received
and It's Effects

Lastly, when an individual experiences internal contamination from radioactive materials,
their bodily processes affect the amount of damage received. Anything taken into the body is
metabolized by the body and excreted. The time from ingestion to excretion of 50% of the
material is known as the Biological Half Life. Since all radioactive materials also have specific
Radioactive Half Lives (the time it takes for one half of the material present to decay) we
have two mechanisms whereby an individual contaminated with such materials eliminates
the radioactive substances. It isgenerally accepted that after a total of 10 relative half lives, (a
combination of the biological and physical half lives of the radioisotopes) there is essentially
nothing left of the original material within the human so exposed. (13)

While this may seem reassuring, it isnot. What it means is that an individual can be exposed
toa damaging dose of internal radiation and then over a period of time all evidence that the
person was exposed will disappear. The damage done, however, will remain. Cancer
developed years later will have been caused without any means to link it directly to that
radiation exposure. Since there are many other things which cause cancer, it becomes
difficult, if not impossible to tell which was the primary cause. This difficulty is one of the
reasons it is so hard to develop data on the delayed effects of low dose radiation exposure in
man.

Sometimes the only way to discover there has been an effect of radiation upon a group of
individuals is when unusual cancers appear in a pattern which fits a potential exposure to
radiation. This is one of the reasons the Alaska State Medical Association and the Alaska
Native Health program participate in a Cancer Regisby which tracks the appearance and
epidemiology of cancers within the state. Using this method to discover radiation threats is
obviously too late to help those so exposed, but isa significant argument in favor ofa more
effective monitoring system world wide.
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RECOMVENDATIONS

After reviewing the information available at this time it appears there are some real and
present dangers from radiation contamination to the people of Alaska. The mostsignificant
and global threat is the danger to the polarregion and perhaps the whole Pacific Rim
through the contamination of the Arctic Ocean along the Russian coast. To the people of
Cape Thompson, however, the immediate and present danger in the nuclear waste dump
must be their primary concern, just as the Gwich'in people must focus on the radioactive
materials on Burnt Mountain.

We are all Alaskans. We do not shrink from danger. We value our lives, our families, our
people and our country. What we all want to know is the same. What s the nature of the
danger? How can we detect it? How can we remove its threat to our people, lands and
waters? Reassurances from the federal government experts are unlikely to be valued without
verifiable action taken to deal with the unknowns at this time. Soon the State of Alaska and
the United States Government will be deciding what actions to take to clarify with certainty
the threats of radiation injury to Alaskans, and to develop plans for meeting this danger
successfully. I'submit the following recommendations for our leaders to consider as they
plan their response.
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We should develop.a reliable K]nd verifiable monitoring system to detect
a|r orne radioactivity within Alaska:

Given the wind patterns of Alaskan weather it would seem that one active station in Fair-
banks is notenough. Ifthe budget would allow it, stations in Fairbanks, Barrow, Nome,
Anchorage and Juneau should sufficiently cover Alaska's weather pattern and provide
adequate and timely wanting forall population centers.

The Department of Defense could establish monitoring stations at all military bases, with
adequate training for their staff, providing real time monitoring of the environment similar to
their continuous weather monitoring. |believe if the president were to make protection of
our environment a clear part of the mission of our miLitary units the task would be done well
and with distinction. This concept, while it may seem new and bold, is in fact simply an
extension ofa proven fact The US Coast Guard has served with distinction regarding
environmental protection for years. Extension of their mission statement to the other
branches of the uniformed services is a simple action for the president to take, should he
choose to do so. The benefits, worldwide, could be tremendous.

An international consideration should be made by the US Government as they approach this
problem. I believe it is both timely and correct to consider a world wide air monitoring
system through international cooperation. At the very least, developing an environmental
monitoring system through the drcumpolar region is to the advantage of the Alaskan people
and should be pursued by our Governor, as he has done in the past.

e e B e ST, ook A and e I o

This system of monitoring should be extensive, rather than site specific. It should take mto
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account the Native diets when designing the study. I believe all people would agree it would
be important to insure that whales which grow to their massive size through eating of tons of
smaller creatures within the Alaskan waters are not somehow concentrating what is other-
wise a low level radioactive contamination. That could be a risk to the Native population as
well as a greater risk to the whales than international whaling. The many types of fish caught
within our waters should be included in such a study as well as the sea cucumbers, mollusks,
seaweeds and other marine life. The sea bottom should be widely isampled, especially at sites
which might lend themselves to physical accumulation of contaminants through action of
tides and silt deposition. Spot checking of boats passing through Ajretic waters and of gear
used in sea-going operations should be instituted.

Itis important to do more than a single study and consider the task, completed. The Russian
contamination of the Arctic is large and significant. We should commit ourselves to ongoing
monitoring, probably throughout our lifetimes. Radiation exposure of significance can be a
transient event with permanent effects. The containers holding the Russian waste may hold
for 20 years and then discharge all at once. Since some of their radioactive materials have
physical half lives well over 20 years such a discharge could still consist of a significant
contamination. Thisisnota short term problem. We should not expect a short ter:n solu-
tion.

As with air monitoring, pursuing international cooperation throughout the Circumpolar
region, the Pacific Rim and perhaps world wide would be a wise course to follow at this time
when planning our studies of the aquatic environment.

Weshoul? evelmp op similar methods for studying land based low level envi-
ronmental contamination:

As we develop the methods to look at this problem, we must remember to include the
Caribou as well as other components of the Native dietand lifestyle as we are choosing
together which aspects of our environment to examine.

We should have a esta R\ n(ed on- 0| and erten commmH ent to the long
fﬁlrmyheat care o any Alaskans yhave een exposed to radiation
This is a topic which should be submitted to the Alaska State Medical Association for assis-
tance in planning the long term surveillance of the subject. Any health care task force active
at this time should take the subject of radiation injury into consideration as a public health
problem which may need focused action to be properly handled.
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Incidents and Concerns in Alaska

M. Hild, M.S.Sci.Mgmt. Executive Director, Alaska Health Project

RADIATION

RADIATION

This section of the report will look at what radiation issues have come into the public's view
in recentyears. Many of these items are from news clippings or reports that did not receive
wide circulation but were discussed in public forums. The intentis to show that there have
been concerns about radiation in Alaska for many years, that our state has been seen as a site
for piloting programs which use nuclear materials, and thatgenerally the population is not
aware of the activities until there is a problem.

Ithas long been known that over exposure to the Arctic sun will lead to snow blindness, as
witnessed by the traditional Inuit snow goggles. A thousand years ago the Inuit were
performing eye surgery using traditional jade knivesand lice to remove clouding growths
that were the result of long term exposure to bright light. This condition, that we today call
pterygium, and snow blindness are associated with over exposure to ultra violet radiation.
In addition ultra violet radiation from sun, and its reflection from snow, also causes skin
bums and contributes to skin cancer.

Recent studies from Canada show that the ;are significant changes in the earth's geomag-
netic field directly under the active aurora. These shifts may, like other fluctuating electro-
magnetic fields promote cancers. Thisisa controversial issue, and no clear connection with
cancer hasbeen made. Senator Stevens sits on the Office of Technology Assessmentcommit-
tee that produced a major report on the topic of electromagnetic fieldsand their association
to cancer. There may be some intensities, some durations, and some frequencies that are
more likely to cause cellular damage and promote cancers than others.

Itis theorized that this exposure may also contribute to disorders of the central nervous
system. Traditionally the Inuit reported headaches and backaches during high auroral
activity. There have been commentsand concerns on the number of individuals in the
populations of the north who take medication for, or suffer from, conditions of the central
nervous system. Thisis an open area for research at this time. Alaska could be a potential
research site due to this natural geomagnetic flux.

Studies done during the construction of the Trans Alaska Pipeline System looked at tellurian
energy, natural electrical currents in the ground that may be associated to the geomagnetic

field and the solar wind. The concern was great enough to cause the pipe to be grounded to
reduce the electrical effects of increased corrosion due to the earth's natural electrical energy.
Again Alaska would be a natural research site for studying this little know type of radiation.

NORM (Naturally Occurring Radioactive Materials) can be found from anything that has
been brought up from underground. Mine tailings, and oil and gas soils may be radioactive.
The pipesand equipment used in the process may become radioactive. The State of
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Louisiana's Departments of Environmental Quality and Health and Human Services have
investigated NORM in the oil fields of the Gulf of Mexicoand found 533 pCi/gram of soil
which is equivalent to levels found in nuclear weapons plants and uranium mills. Exposures
at levels of 8 millirem/hr have been recorded at drill rigs which is the equivalent of two bone
X-raysduring an eighthour shift This exposure may increase the risk of cancer. There have
been concerns and DEC investigations about used oil field pipe in the Kenai region that has
been made into play ground equipment and used for residential water well casing. In 1991 a
Unocal well in Cook Inlet was measured at92 +- 2.1 pCi/1 of Radium 228. The methods of
descaling the pipe and tracking its further use need to be reviewed and a system imple-
mented in Alaiska. Alaska's definition of hazardous waste should include radioactive
materials.

Radon isa radioactive gas that has been associated with lung cancer. The EPA has set the
level of concern in residential settings at 4 pCi/l. Ifthis level isexceeded then mitigation
should take place to reduce tfte risk of lung cancer. A survey has shown that 3% of homes
sampled in Fairbanks area have levels over 20 pCi/1 and that 18% of the homes have over the
4 pCi/llevel of concern. Several years ago it was noted that there were elevated radon levels
in Barrow homes due to radon that was coming up from the natural gas well and being
pumped into every residence. A follow-up study of these natural occurrences would again
use the Arctic as a natural laboratory.

RADIATION FRCM VAN IVACE SOURCES
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Non-lonizing Radiation

Man has learned to generate ultra violet radiation for cosmetic purposes and health treat-
ments. It isnow being shown that tanning booths may be causing skin and eye damage, and
may contribute to skin cancer. Medical treatments are much more closely regulated to avoid
overexposure; however, levels of safe operation in tanning booths are currently being
debated by the health and science communities. These units are know to cause skin bums if
not used properly.

Electromagnetic Fields (EMF), and especially Extremely Low Frequency (Eli7) EMF, are of
concern along the radiation spectrum. These fields are created where ever electricity is
flowing; around large electric motors, electric welding devices for metal and plastic, and
large transmission lines. They are also generated around household wiring and appliances.
Itisnow recommended that pregnant women should not use electric blankets as their use as
been associated with birth defects. Ithasbeat shown that an electric field around a broken
bone that has not healed on its own, will help calcium be laid down and mending will be
accelerated.

Itisvery controversial to say anything else about electricity and human health and even the
leading technical journal of the nation "Science" has recently run articles on the opposing
points of view. There is growing documentation that EMFs are associated with the promo-
tion (not the cause) of cancers. Itisdifficult to convince the public of any suspected health
concern, when the top scientist can not determine the risk. Without solid technical materials
making a convincing argument to the public becomes impossible.

In Alaska we have many local electrical generation plants, and small, poorly wired homes,
with a large dependence on electricity for heatand light during the long winter hours when
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most people spend the vast majority of their time indoors. Our living styles should be
investigated to see if they contribute to ill health as compared to other areas of the country
where people do not spend as much time indoors.

In addition to the radiation aspects the use of electricity can be harmful in itself. Bumsand
electrocutions occur regularly around Alaska. During the last legislative session there were
recommendations to expand the use of hot sticks for handling 5kV lines. During the same
session there was a bill on the concerns of using Video Display Terminals at work and
requirements for basic EMF awareness training for State employees.

Radio/microwaves —These have been of concern in Alaska. When microwave ovens first
came on the market there was great concern about using them if people nearby were wearing
heart pace-makers. The concerns centered on the failing of the battery, a changing of the
rhythm of the unit, or general heating of the implant causing local bums. With well sealed
microwave ovensand research these concerns have been eliminated. In Alaska there are
three current concerns about microwaves.

High Energy Radar—Clear Air Force Station had a problem in 1983 when six civilian
workers were in front of a radar unit when it was turned on. They were exposed to a high-
powered microwave radiation field. This was documented zma Government Accounting
Office report from November 1985, "Radiation Accident, Incidentat Gear Air Force Station,
Alaska." Itwas proceeded by accusations by Congressional Representative Don Young that
the Air Force had tried to cover-up the incident. Itisunknown ifany long term follow-up for
health concerns has been provided.

Low Energy Radar—Recent reports have shown increased levels of testicular cancers among
public safety officerswho regularly control speed limits with radar guns which are held on
their lap. These occupational exposures have preliminary findings but further investigation
is warranted to assess the concern in greater detail. With the suspected cause identified,
warnings should be provided, or guidelines for use created, for our State Troopers. If notwe
risk the potential cost of the loss of health of other law enforcement officers.

Communication—Microwaves at low energy are used in long distant communications. For
years the citizens of the Glenn Alps subdivision of Anchorage fought to keep a microwave
transmission tower from impacting their homes. There is still concern that they are being
exposed to radiation that will compromise their health. No known health follow-up has been
instigated.

In these three cases, we know that high energy microwaves can be used to cook and they can
be harmful to people in their path; however, we do not know as much about low energy
microwaves. Tireconcern then comes from not knowing the duration, intensity, and fre-
quency of the radiation which may cause harm now or in the future.

Lasers are a relatively new form of aligned radiation. They use to be found only in research
centers. Now theyare in everyone's CD player, at grocery check out lines, at trophy engrav-
ers, at local auto repair business to align frames and wheels, in pointers at business meetings,
and in computer printers; and most are capable of causing blindness, or electrical shock or
electrocution if misshandled. There has been very little written about the precautions of tire
use of these items in comparison with the breadth of their application. Itisunclear asto what
length of exposure at what intensity and frequency will cause eye damage that will only
become evident in time.

L
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lonizing Radiation

Who: ' ions are generated the field of radiation becomes more mysterious and less understood
by tlie general population. X-Rays are used throughout Alaska. Most people associate them
with medical practices and therefore they have a good connotatioa

There are X-Ray machines in hospitals, health clinics, dental offices, and chiropractors
practices throughout the state. They are also located in welding shops to check work, at
industrial sites to monitor equipment for wear, and located where many people, including
firstresponders, may not expect.

Radioactive isotopes (radioisotopes) are similar to X-rays in that they historically have been
associated with health but now have a major industrial use. In Alaska physiological experi-
ments were conducted as part of the International Biome Project for Circumpolar Popula-
tions. Gtizens from Wainwrightand possibly other communities were asked in the 1950's to
take a radioactive isotope (lodine 131) pill and then sit ina cold room to measure their ability
to withstand cold. This report was written up in October 1957, Arctic Aeromedical Labora-
tory #57-21. Itisunclear if the "volunteers" understood the nature of the experiment in
detail.

In 1991 a bucket holding radioisotopes was discovered in an abandoned trailer in Deadhorse.
State and Federal requirements for storage were not being metand the material was causing
local contamination. In 1989 the University c/ Alaska launched two rockets from Poker Flats
with what has been called only "nucleation material" for studies of the upper atmosphere.
The contingency plans, in case of rocket failure, would have potentially released the "nucle-
ation material™, most likely a short-lived radioactive isotope, on the tundra near ANWR or in
the Arctic Ocean along its preliminary flight path. Itisundear as to exactly what materials
were being used in either of these cases and how the Deadhorse materials and contamination
were handled.

A firein 1990 near Deadhorse caused a radiation release that isassumed to be the result of
isotope tracking materials. Itisundear how much may have gone into the airand travded
west in the prevailing winds, past Barrow and into Russia. Itis unknown if we alerted them
as we hope we would be alerted in case of a release on their side, further south where the
winds blow our direction. Again, the fire fighters and first responders need to know what is
ina burning building before starting to put out the fire or aid the victims. Likewise, those in
authority, both in the private sector and those who license the materials, need to know to
inform other communities of a potential exposure.

Another use of isotopes is for detectors. The most commonly used in many homes are smoke
detectors. The isotope usually in the units is £ microcurie of Ameridum 241, an alpha
radiation emitter. The use of these units has reportedly saved hundreds of lives. At the same
time non-working units are requested to be disposed of appropriately.

Radioisotope Thermoelectric Generators (RTGs) have made the news in the summer of
1992 due to a wild fire near Burnt Mountain in northeast Alaska, near ANWR. The local
residents soon called for their removal. The current staff of the DEC, DES, H&5S, and the
Governor's office did not know of the placement of these units in Alaska; however, it is
known that previous staff of these offices were knowledgeable in the late 1960's and early
1970's when the first units were brought to the state. These units were used on Fairway Rock
in the Bering Straitand at Lake Clark Pass for navigational aids. In true serendipity, it was
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reported by Lyle Perrigo in "Cold Regions Isotope Applications/' in April of 1976, that RTG
navigational aids at the Hinchenbrook Entrance to Prince William Sound on Seal Rocks and
Wessel Reef could preventa marine oil spill. To ponder the effect of one RTG beacon on
Bligh Reef today is certainly reflective.

In the report on their potential use, a survey of a number of health agencies and Native
corporations resulted in interest in RTG use to "improve the quality of life." This would
occur through thermoradiation sterilization of sewage sludge in rural communities, for
keeping water systems from freezing, and in reducing the levels of disease and increase life
expectancy through greater sanitation:

On the industrial side RTGs were recommeiKled for use in the oil fields. Their heat would
keep the oil's viscosity low and therefore increase the production of the field.

Radioluminescent (RL) lights are fixtures that use nuclear materials to generate light. These
are regularly used in EXIT signs in commercial aircraft. In 1984 they were used at Skwentna
in a pilot project for runway lighting. In 1987 the State purchased a number of systems for
rural runways. In 1988 there was a firein Council. The building, where all the RL lights for
the runway were stored, burned and released an estimated 3,000 Ci of tritium. There has
been no known health follow-up of the first responders nor community members who were
exposed to this radiation.

Nudear generators are very large radioactive systems which have incredibly complex
controls and safety measures. Three-Mile Island, in Pennsylvania showed the world in the
1970's that even with sophisticated systems there could be releases of nudear material. Four
events have occurred that have had or may have directimpact on Alaska.

Chernobyl When the reactor went bad at Chernobyl in 1986, then Governor Shef'l ¢1re-
quested a team begin to monitor for fallout. 1t was soon learned that there were few record-
ing stations and that there was little to do until the samples had been evaluated. This
evaluation would unfortunately be complete after any exposure had already occurred to the
local populations. It was becoming dear that we were not prepared to deal with such
exposures and had no plans to evacuate the residents of the North Slope Borough or Fair-
banks if the levels were high enougjh for concern. Alaska saw very little impact from the
massive release at Chernobyl due to "good" weather. That does not mean that is was sunny
and calm in the Arctic, but that the wind patterns were such at the time that virtually no
radiation came from the Polar Easterlies into Alaska.

Bilibino. A Moscow news report alerted Alaskan health officials that there had been a release
of nudear material in eastern Russia in 1991 at the Bilibino nuclear generator. It was well
after the fact and no one in this state or country had mounted a monitoring program similar
to the one requested during the Chernobyl inddent. There has been a site investigative team
which visited the facility to leam more about the release which was then dassified as very
minor. However, the question of exposure .md what notification system is in place for future
events is not dear.

Novaya Zetntya. Greenpeace International sailed a vessel into the Arctic Ocean to get near this
archipelago off the north shore of Russia. What they found was massive nudear contamina-
tion from failed reactors, nudear dumping, and abandoned nudear powered vessels. The
news of this site has sent numerous nations scrambling to being an active monitoring
program for international pollution. The University of Alaska Fairbanks has commissioned

51



the vessel Alpha Helix to collect seawater in the Bering Strait and Chukchi Sea to monitor
contamination. Contamination of the Arctic ocean may impact subsistence food sources for
Alaskan Inuit as well as contaminate the entire Arctic Ocean basin which drains primarily
into the north Atlantic

Fort Greely. Inthe 1960's the first nuclear generator in the world was erected in Alaska at Fort
Greely near Delta Junction. In 1972 it was decided to decommission the power plant's SM-
1A reactor. Much nuclear material had to be disposed of and the bulk, 1,377/455 G, was
shipped out of state. Contaminated water was injected into a 250 foot well near the site. The
remaining approximately 49,000 G was encased. However, according to the decommission-
ing report there were problems with the AM-9 chemical grout that was to contain the area.
During the grouting process AM-9 fumes made workers sick and it is unclear to what
substances they were exposed. When the material did riotgel as anticipated it was decided
not to correct the situation, not to mix more AM-9 grout, and not to expose the workers who
were already sick to more chemical fumes. It wasdecided to encase the reactor with concrete
without the appropriate gel of AM-9 chemical grout. It is therefore implied from the final
official report that the reactor was notappropriately nor securely decommissioned.

During the final military inspections of the decommissioned reactor 13 sites still were over
the goal of 80 microrad/hr. and 28 sites were still over the goal of 200d/m per 100cm2. Itis
clear from these reports that the decommissioning did not go according to the plans nor meet
the expected goals, and yet for twenty years it has remained, with only occasional inspections
forintegrity. Itisunclear ifthe aquiferor area close to the injection well was ever adequately
examined for possible contamination. It would appear practical, and for the good of the
citizens of Alaska, to know that this reactor was appropriately decommissioned using
today's best available technology. Thisagain provides a real world opportunity todemon-
strate our technical ability to safely dose down a nudear generator. In light of conditions in
Russiaand in our ageing nudear generators around the country this could be a valuable
research/practical effort

Nudear waste has been making the news and impacting Alaskans significantly for many
years. Most recently the Cape Tltompson issue of left-over materials from Project Chariot,
the firstattempt to experiment on the peaceful use of nudear energy. In 1958 Edward Teller
and members of the Atomic Energy Commission came to Juneau and unveiled a plan to blast
a harbor near Point Hope. The blast would be the equivalent of 40% of all the fire power
used in World War n. In 1959 he discussed the plans with the University of Alaska. In 1960
he made a public announcement in the "lower 48" that the work would take place. During
those three years no one talked to the people of Point Hope about this idea. In 1961 local
residents began a process of active concern about the environment that many believe was the
most significant single event in establishing the current environmental movement, with the
possible exception of the publishing of "Silent Spring." In 1962 the idea of Project Chariot
was shelved and slowly slipped into the past.

In the early 1980's the people of Point Hope voiced concern over the percdved high levels of
cancer in their community. The North Slope Borough Health Department was told upon
investigation that no nudear materials had ever been taken to Cape Thompson for Project
Chariot. In 1992 the public became aware of declassified documents that showed that not
only were testing isotopes taken to the site, but that 400 cubic feet of "mixed fission materi-
als" from the Project Sedan site in Nevada were taken and used for testing as well. Itis
undear as to how all of this test material, espedally the Sedan material at Project Chariot
environmental experimental sites 116and 117, were deaned up and placed in a common pit
to be allowed to freeze in place. This "toxic popside" and the questions of overall use of



Alas ka State Emergency Response Commission

radioactive isotopes at Cape Thompson now constitutes a nuclear waste site.

People are concerned over the number of cancers to young people in Point Hope. In Dr.
McKenna's report "Cancer in the North Slope Borough 1984 to 1989" he states:

"The crude rate ofcancerin Point Hope (272.1 per 100,000) mas once again lower
than the U.S. rate because ofthe young population. However, the age-adjusted rate
was 38 percent higher. Since the rates are based on only eight cancers the confi-
denceinterval ofthis ratcincludes thegeneral U.S. rate suggesting it could bea
chance event." then later "In reference to the village ofPoint Hope there did seem to
beahigh rateofcancer than that ofthe general U.S. However, these rates are based
on very small numbers." then later “In conclusion there does not seem to bea
definite trend o fcharacter to the cancerincidence in the North Slope which could
impute an industrial pollutant asa causative agent.”

Therefore the young population may be showing a higher risk of cancer than the rest of the
country, but because of the small numbers in the community any interpretation cannot be
statistically valid. With data in this form the only conclusion is that we do not know for sure.

The government surely owes the people of Point Hope a far better explanation for their
cancer rates after the recent disclosure that they have been living near unwanted nuclear
material for thirty years. Ifmore studies are needed then they should be done. With the new
openness in health science in Russia an international investigation would be possible and
help clarify and confirm reports of higher cancer incidents on the western side of the Bering
Strait. Awider study comparing Alaska to Canadaand Russia could shed light on cancer
that may be caused by materials coming in from the west or diseases caused by the proximity
to the magnetic pole and lack of geomagnetic shielding from cosmic radiation.

The people of Point Hope are angry and are taking their own action. On October 13th they
adopted the "Inupiat Code of Offenses Against Peace and Security of Mankind." This
international code is specifically directed at the harm of local residents as well as global
pollution that would result from activities such as what occurred at Cape Thompson thirty
years ago. They also are preparing to file charges through the World Court against the
United States of America.

In addition to Project Chariot the people of western and northern Alaska have had to deal
with some of the highest levels of Cesium and Strontium radioisotope fallout from atmo-
spheric testing. These particles were drawn to the north by magnetic fields, blown there by
prevailing winds, and deposited in precipitation. The tundra lichen picked up the radiation
and the caribou ate the lichen and concentrated the radiation even more. The Inuitwho ate
the caribou received even a higher dose of radiation. Dr. Wayne Hanson surveyed a variety
of populations from the early 1960's until the 1980's when body burdens returned to back-
ground levels. The question remains as to what is the long-term impact of such ingestion of
radioactivity. Itis likely that no one will ever know exactly how much radioactive body
burden these p>eople carried. A long-term health study would be quite appropriate for those
who were evaluated as it is known what rad iition levels they had in their bodies for a period
of overadecade. Itwould be particular intendsting to do a life- time evaluation of the
children bom during that time period.

In addition it was reported in 1966 the there were significant amounts of Iron 55, a radioiso-

tope, in salmon and tuna, from atmospheric nuclear weapons testing. The report states;
"individuals whose diet contained large quantities of ocean fish could have body burdens
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several Limes higher than those ccthe caribou-eating Eskimos,..." As many Alaskans have a
high ocean fish diet the effects could be widespread. The global pollution of nuclear weapon
testing fallout has impacted everyone to some extent.

Nuclear testing —In the early 1970's the Department of Defense used a loophole of language
to allow them access to an area ofa National Wildlife Reserve. They interpreted Navy
concerns as meaning 'military weapons testing' when others interpreted it to mean 'naviga-
tional and port support' activities. The island of Amchitka was used to testnudear war-
heads. Itseemsodd that such an experiment would be allowed in an arearich in sea life and
renewable resources, as well as being high in seismic activity.

In the 1977 report 'The Environment of Amchitka Island" it states:

"It seems likely that water carrying the more mobile radionuclides, such as tritium ,
could begin to discharge on thefloor ofthe Bering Strait within a century and
possibly within afeu>decades."

An earthquake could send the contained radioactive materials into the ocean. This is not far
from crabbing and bottom fish fisheries. At the time of the explosions there was concern
about the impact to marine mammals, such as the sea otters and seals. The days immediately
after the detonations there were few ifany bodies recovered leading the researchers to
believe little damage had been done. In the months following hundreds of bodies came to
the surface. Itappeared that the shock had driven the air out of the furand lungs and the
animals sank. In the cold water decomposition was slow and the bodies refloated when
internally generated gases provided lift.

There have been reports of leukemia cases among the workers at the military base on the
island. The workers have stated they believe the ground water to be contaminated. Testson
the water do not indicate a problem. Those individualsin question were electrical workers
and it has been shown nationally that their occupation has a high lever of leukemia. With
either radiation there isa concern, but how is this explained to an individual.

Approximately 350 miles SW of Ketchikan, the American Mail Line, an Atomic Energy
Commission licensee, dumped 124 G of nuclear material. This information comes from
federal documents on ocean dump sites for nuclear waste. At52°25'N, 140°12° W 38 contain-
erswere dropped between 1962 and 69. At50°56' N, 136°03W, 197 containers were dropped
between 1958-1960. Considering the technology of the 60's it is a matter of time before there
may be bottom contamination with nuclear waste flowing toward Seattle.

According to a recent EPA Office of Radiation Programs report Alaska has 91 "Sites with
Potential Residual Radioactivity."
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Agency/Industry Type

Federal
Department of Commerce
Department of Defense

Department of Health & Sodal Services
Department of the Interior

State orPrivate

Hospitals

Manufacturing
Non-Defense Research Labs
Mining

TOTAL

Number of Sites

1

1 base

1 power production

41 formerly used defense sites
1

1

8

21 RAD devices/products

1

1 mineral processor

4 active or inactive uranium mines

91

These numbers do not include sites potentially contaminated with NORM.

There has been no mention of military weapons nor nuclear vessels in Alaskan waters. These
are concerns but are outside the scope of tire State's awareness ard response.

Throughout the discussion of each of the above topics should be general concerns. How to
inform the public of the use or existence of these materials before they learn aboutitinan

unplanned way, such as with the Burnt Mountain RTGs? If there is concern about the use of
any of these materials for terroris': activities, how are they secured? Asany of these materials
may work well when controlled, how can their safety be assured when being transported by
barges which have dumped cargo, planes that crash, and rockets that fall? Asitappears that
some of the RTGs and other materials do emit radiation even when sealed they require casks
for transport, and these cask s are heavy and greatly incumber the vehicle, what other safety

concerns exist for the craftar d those who must handle the items?

Thisyear the Alaska Department of Environmental Conservation, produced a report on the
concerns about potential increased cancer rates in Point Hope. Scott Home stated in his

conclusion:

"There is still aserious lack in the assessmentofthe total impact of the Arctic

rad.iation climate on individuals who spend their lives at one site, veisus those who

move around considerably during their lives, respecting natural (solar ionic)
radiation and man-made (DEW line microwave and radioactivefallout), the

potential input ofradon (which wasfound to beinjected into residences at Barrow
from the naturalgas tine severalyears ago, butis unlikely to occur elsewhere in the

Borough), the effect of-trong detromagneticfields in these confined residential

environments, and other possible, CUtSUS. A . J SU'e study ofthese components
to the radiation experienced by residents throughout their lwes in sum, *ather than
in part (almostall ofwhich have been dismissed as being o fserious healih conse-

guences), is needed above all."
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The Inuit Circumpolar Conference has passed a resolution over a decade ago calling for ~
nuclear-free homeland, a nuclear-free Arctic. It was designed when the concern of a nuclear
war with nuclear powered submarines having dog fights beneath the polar ice cap was very
likely. Now the threat seems to be from past practices of poor managementand potential
failure of nuclear power systems, but the results would be the same: the loss of their home-
land.

Alaskans are faced with the same set of radiological concerns as the Inuit when it comes to
clouds of atmospheric nuclear fallout, and currents of oceanic nuclear lead»ate contaminating
our air, water, and food. If we are to protect our homeland we must learn more about all the
forms and sources of radiation. We need to understand that it ;s here with us now, that we
are bringing in more as we build our state. We also need to understand that there may be
radiation which we do not want as it drifts across our boarders, but we must know how to
deal with it. Itis the State's responsibility to assure that the public's health in maintained and
that over exposure to radiation is controlled. Itis also the State's responsibility to respond to
assure public health and safety when radiation is no longer in control.
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Introduction

lbackground

A number of scientific studies were conducted in the Cape Thompson, Alaska, area from
1958 to 1963 in preparation for Project Chariot—the proposed creation of a deep-water
harbor by a nuclear explosion. Most of these studies were of the geology and ecology of the
area. In 1962 an experiment was conducted at Cape Thompson to study how radioactive
particles move ifapplied to the soil and water in the area. After thisexperiment was com-
pleted, the isotopesand all potentially contaminated soil used were moved to a disposal site,
buried, and covered by clean soil. A formal report of the radioisotope experiment was
published in 1966.1

In 1992 Dan O'Neill, a research associate at tire University of Alaska Fairbanks who was
studying Project Chariot, obtained a letter indicating that the amount of radioisotopes buried
at the site exceeded the amount allowed in the permit issued in 1962 by the Atomic Energy
Commission for on-site burial.2 Public release of this information by Mr. O'Neiil gained
wide-spread attention when announced as a banner headline, "Nuclear Waste Dump
Discovered," in September. A series of front-page news stories and lack of local knowledge
of specific information about the Cape Thompson experiments caused much concernand
anxiety. Local residents feared that the nuclear wastes in the disposal bite might be the cause
of cancers among residents of northwest Alaska, especially among residents of the villages
nearest to the site; Point Hope, 32 milts to the northwest, and Kivalina, 41 miles to the
southeast

Since the existence of the disposal site was publicized, there has been much discussion about
what should be done to remedy this situation. Initially many demanded that the material be
dug up and moved to a radiation storage facility in the lower 48. On September 15, Governor
Walter Hickel and Senator Frank Murkowski visited Point Hope and the abandoned site at
Cape Thompson. Both promised immediate action and indicated that any residual waste
would be removed and the site cleaned up by March 1993. Some feel the health risk posed
by the site to be so great that removal this winter should be undertaken, even though the
environmental conditions at Cape Thompson in winter could pose a great threat to the safety
of personnel working at the site and traveling to and from the site.

This paper will review the radioisotope experiment conducted at Cape Thompson, studies on
cancer and radiation exposure among native villagers in the arctic, and the health risk posed
by the site to local residents, especially subsistence hunters who may visit the disposal site.

In August 1962 scientists with the US. Geological Survey, acting on behalf of the US. Atomic
Energy Commission, conducted an experiment to evaluate the potential effects of Project
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Chariot on local water supplies in northwestern Alaska. The use ofa nuclear explosion to
blasta harbor at the site would release radioactive particles into the environment. The
experiment at Cape Thompson was conducted to evaluate how radioactive particles would
move when deposited onto the surface of the tundra. The study was designed to measure
movement of radioactive particles into the ground and over the surface into streams and
ponds. Results were intended to enable scientists to predict the effects of a nuclear
detonation's radiation impact on the area.

In the experiment a total of twelve test plots were studied. Mixed fission products and
measured amounts of three specific radioisotopes totalling 26 millicuries of radioactive
material were diluted in a total of435 pounds of sand and soil and applied to the 12 test
plots. The three identified radioisotopes used in this experiment were 6 millicuries of
Cesium13, 5 millicuries of lodine3, and 5 millicuries of Strontium*5. Ten millicuries of Sedan
Fallout mixed fission products also were used. Three test plots were seeded with Cesium13;
twc plots each were seeded with Strontium*5and lodine S and 5 plots received Sedan
Fallout mixed fission products.

The Sedan mixed fission products were collected by placing a tray on the ground one mile
from ground zero of the Sedan nuclear detonation at the Nevada Test Site. This detonation
was similar in type to that planned for the Project Chariot detonation. The Sedan nud
detonation was one of a series of nuclear tests conducted by the U.S. Government in the
1950s and 1960s. Scientists are able with great accuracy to deduce detailed characteristics of
the nuclear device being tested from analysis of fallout products. Forthisreason, exact
details of the composition of radioisotopes collected during the Sedan test were classified.
According to the Department of Energy Field Office in Las Vegas, information on the
component isotopes of the Sedan fallout mixed fission products remains classified. Efforts
are underway within the Department of Energy to obtain and release this information.

In ten of the 12 experimental test sites at Cape Thompson, radioisotopes mixed with soil or
sand were applied to the surface of the sites. The sites were then sprayed with water to
simulate natural rainfall, and the movement of the isotopes after the simulated rainfall was
assessed. Inone plota percolation test was performed to measure the underground move-
mentof radioisotopes. In one plot, 1.7 millicuries of Sedan mixed fission products were
dispersed in a small stream. Twenty-four hours after the stream dispersal, there was no
detectable increase in radiation above background measured anywhere along the stream site.

Following the experiments conducted at Cape Thompson in August 1962, the test plots were
dug up and all dirtand other debris collected were transport:J in 55-gallon drums to a
disposal site. At the disposal site the drums were emptied into the burial site prepared by
bulldozing a trench down to permafrost. A total of 1,600 cubic feet of soil weighing 15,000
pounds was moved from the test plots to the burial site. Additional soil was then mixed with
the material, and the disposal material was then buried with four feet of clean soil using a
bulldozer. Afterburial of the material, there was no detectable radiation above background
levels both at the surface of the burial site and at each of the test plots from which the dis-
posal material had been excavated.

Tire full details of the experiment, except for identification of the Sedan fallout radioisotopes,
were published by the scientists conducting the experiment. Copies were provided to the
US. Geological Survey offices in Anchorage, Fairbanks, and Juneau, and have been available
to the public since 1966. Photographs taken while the experiments were being conducted
document that no protective clothing was worn by the participants.
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As noted by Mr. O'Neill, the Atomic Energy Commission (AEC) notified the US. Geological
Survey (USGS) on January 23,1963, that the amounts of Cesium1¥and Strontium*5left buried
at Cape Thompson exceeded the amount allowed under federal regulations. The AEC
requested a written statement or explanation detailing the quantities and physical and
chemical form(s) of the materials buried; the method of burial; an environmental analysis of
the site's topography, geology, and hydrologic characteristics; and an assessment of nearby
facilities that might potentially be affected by the materials. The AEC also requested infor-
mation on any corrective steps that had already been undertaken or which were planned for
the future.3

The USGS replied to the Atomic Energy Commission by letter on February 28,1963, noting
that the AEC had authorized on site burial of remaining radioactive material when it ap-
proved the license to conduct the experiment for the experiment. The license approved use
of up to 5 curies of mixed fission products with the understanding that of the radioactive
material transported to Cape YIrompson for the experiment, less than two percent would be
returned to Denver for analysis, and over 98 percent would remain at Cape Thompson. The
USGS provided the detailed information requested by the AEC Although the quantities of
radioactive materials buried at Cape Thompson exceeded permissible amounts under the
US. Code of Federal Regulations, the materials posed no hazard because of the small
amounts used, the shielding provided by intermixed and topcover soil (as demonstrated by
the absence of detectable radiation above background levels atop the burial material), and the
hydiolcgic and climatic conditions of the site.4

On March 7,1963, the AEC replied to the USGS indicating appreciation for their cooperation
in providing details of the disposal5. Ina memo dated April 10,1963, all activities regarding
the status of the experimental site were summarized by the AEC, Division of Licensing and
Regulation (DL&R). The AEC DL&R concluded, "We believe no further action is war-
ranted,” and "In summary, we (at last) feel satisfied the radioactive waste mound at the
Chariot site does not representa health and safety problem and...it can be abandoned.”4 No
further action regarding the materials at Cape Thompson was recommended.4

After the radioisotopes and soil were buried in 1962, the site remained undisturbed. There
was no disruption to the burial site topcover until 1992 when samples were taken as part of
the current effort to evaluate the site. Atop the burial site, there remains no detectable
radiation exposure above the background levels of ti>earea. Background radiation levels in
the area are low, ranging from 3 to 6 microRoentgens per hour—26 to 52 milliRoetgens per
year. The background and current levels of radiation at the Cape Thompson site are no
higher than levels at other areas in northwest Alaska.7

The amount of radioisotopes remaining in the disposal material in 1992 is considerably less
than what was buried in 1962. Radioisotopes undergo spontaneous disintegration. This
process results in the release of the high-energy particles, or gamma rays, referred to as
ionizing radiation. lodineBhas a half-life of 8 days. Strontium&has a half-life of 64 days.
During tire past 30 years, these radioisotopes have completely disintegrated and no longer
are a source of radiation at Cape Thompson. Cesium13has a half-life of 30 years: Ofthe 6
millicuries of Cesium137buried in 1962, only 3 millicuries remain in the disposal site. Similar
reductions have occurred to the radioisotopes of the Sedan Fallout mixed fission products.
Because information on the specific component isotopes of the Sedan Fallout material
remains classified, a precise calculation of the remaining radioactivity of the Sedan Fallout
material buried at the site is not possible at this time. Of the 243 millicuries of material
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buried in 1962, there remains a maximum of 113 millicuries of radioisotopes in 1992, assum-
ing that the Sedan rollout material has an extremely long half-life, and none of the material
has undergone disintegration. Assuming that the Sedan Fallout disintegrates with a half-life
of 30years, only 7 millicuries would remain at present. The USGS estimates that the amount
of radioactive material remaining at the Cape Thompson site is no more than 3-5 millicuries,
and probably is less than 2 millicuries.'

When radioisotope atoms disintegrate, they release energy primarily in the form of particles
(alpha and beta) and high energy photons—(gamma). Alpha particles are relatively large
particles that can penetrate only 3 to5 cm of air and are stopped by a thin sheet of paperand
the outer layers of skin. Because alpha particles are unable to penetrate the outer skin,
radioisotopes emitting alpha particles are only a risk ifingested or inhaled. Beta particlesare
lighter particles with higher penetration but are stopped in a few meters of air or a few
millimeters of aluminum. Radioisotopes emitting beta particles potentially can be a health
risk both for internal and external exposures. Radioisotopes emitting gamma rays present
the most serious potential risk for external exposures because gamma rays are the most
penetrating form of radiation. All forms of radiation are attenuated by passage through solid
materials. Glass and plastic are commonly used for shielding against beta radiation, and
concrete and lead for x-ray and gamma radiation.

At Cape Thompson very effective shielding was and is still provided by the soil that was
mixed with the radioisotopes used in the experiments and the four-foot thick covering of
dean soil put on top of the disposed radioisotopes. All remaining radioisotopes are continu-
ing to undergo spontaneous disintegration with the release of radiation. The effectiveness of
this shielding is demonstrated by the fact that P*T e was no increase in radiation readings
above background levels directly atop the disposal site in 1962, and as expected, none was
detected in 1992.

The Department of Energy has calculated predictions of radiation exposures to individuals at
Cape Thompson using computer modeling based on the amounts and types of radioisotopes
used at the site. In a wcrst case scenario, ifan individual were to have remained atop the
burial site 24 hours per day for a full year, the most additional radiation he could receive
from the site over and above background would be IB5milliRoentgen.9 Thisamount of
radiation is equivalent to about one millionth of a routine chest x-ray or to the exposure a
person receives in nine hundredths of a second in a jet plane at cruising altitude. Even if the
four feet of top cover were removed, the maximum additional radiation exposure toan
individual lying in the disposal material 24 hours per day fora year would only be equal to
the maximum recommended yearly radiation exposure for civilians of 100 milliR per year.
(The recommended maximum permissible occupational exposure is 500 milliR per year.)

Ingestion of radioisotopes can presenta potentially serious health risk. However in order to
exceed maximum permissible quarterly ingestion limits for Cesium1I7, one would have to
consume over 16 cubic feet of the disposal material every three months. One would become
sick from eating dirt long before ingesting enough Cesium13to experience any short-term or
long-term radiation-related health problems.

Background— Effects of Radiation on Health
The health effects ot a radiation exposure are dependent on a number of factors, including:
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1. Total amount and type of radiation exposure.

Rate of exposure.

Method of exposure, if., internal—ingested or inhaled—or external exposure to
the skin.

Amount of body exposed.

Individual variability.

Relative sensitivity of cells and tissues.

Parts of the body exposed.

Nutrition, oxygenation, and metabolic state of tissues exposed.10

w N
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Persons who receive an acute, whole-body exposure to a large dose of radiation may quickly
experience serious injury or death, as seen at Hiroshima and Nagasaki in World War Il or
after the Chernobyl disaster in 1986. Exposures of only a portion of the body to high levels of
radiation may cause tissue death in the area of exposure but leave the unexposed body
tissues to function normally. One of the major components of cancer treatment is radiation
therapy in which cancer or tumor cells are killed using high doses of radiation focused onto
the tumor or cancer cells.

Exposures to low amounts of radiation do not cause immediate effects, but potentially may
cause damage to chromosomes or proteins within cells that may eventually progress to
certain types of cancers. However, there are also enzymes within cells which repair cellular
injuries caused by radiation and other toxic substances. For this reason people with exposure
to a high dose of radiation may have little acute or long-term health effects if the exposure is
received over an extended period of time, whereas an acute exposure to the same amount of
radiation may produce severe injury or death.

We are all exposed continuously to small amounts of natural radiation. This natural radia-
tion includes cosmic radiation in the form of galactic cosmic rays and solar particle radiation
from the sun; and radiation in the ground and water arising from naturally-occurring
radioisotopes uranium, actinium, and thorium, and their breakdown product isotopes.
Radon, a naturally-occurring breakdown product of uranium23 has recently gained much
attention as a potential source of radiation exposure, especially in houses with unventilated
basements built atop bedrock. The level of naturally-occurring or background radiation
varies at different locations in the world, the United States, and Alaska. In general, terrestrial
ievels vary with the types of soil and rock in the area. Cosmic radiation varies with altitude
and latitude.” Forexample, average background radiation exposures are approximately 150
milliRoetgens per year in San Francisco and 500 milliRoetgens pe year in Denver, Colo-
rado.?

Background exposure levels at the Project Chariot site at Cape Thompson, averaging 40
milliRoentgens per year, are much lower than those at San Francisco or Denver.22 For
comparison, the total annual radiation exposure at the Cape Thompson site isapproximately
equivalent to that of 4 chest x-rays or that received on eight round-trip, cross-country airline
flights. One lateral lumbar spine x-ray provides a radiation exposure approximately 140
times that received in an entire year at the Cape Thompson site.

Exposures to low levels of radiation, including the low background radiation levels at the
Cape Thompson site, do not raise the risk of development of cancer. No evidence of in-
creased risk of cancer has been demonstrated with radiation exposures under 20 rads.K15
One would have to live at the Cape Thompson site for approximately 500 years to reach the
minimum exposure level associated with possible increased risk of cancer.
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Approximately 30 percent of the United States population develops cancer of some type
during their lifetime, and 20 percent of the population dies of cancer. Exposure to 100 chest
x-rays would increase the probability of developing cancer at some time in one's lifetime
from 30.0% to 30.04%. In a population of 10,000 people, each exposed to 100 chest x-rays,
3,004 people would be predicted to develop some type of cancer rather than the 3,000
expected ifeach person in the population were not exposed to 100 chest x-rays. This addi-
tional risk is for all types of cancer. The increased risk for any specific cancer is much lower
and is probably undetectable. Long-ter.n follow-up studies of approximately 600,000
radiation workers with occupational radiation exposures dating as far back as the early 1940s
have not shown any association between occupational exposure to radiation and increased
risk of cancer.

For a long time there has been a concern about cancer rates among native populations in
Alaska. A number of studies have examined the rates of cancer and potential risk factors for
the development of cancer in Native populations, including radiation exposure from nuclear

fallout.,s

Matthew McKenna recently studied cancer in the North Slope from 1984 to 1989.17 He found
that the age-adjusted cancer rate among North Slope residents was approximately 5 percent
higher than the general cancer rate of the entire United States. When stratified by sex, male
North Slope residents had a cancer rate 15 percent lower than the overall US. rate while
female North Slope residents had a rate 25 percent higher than the U.S. rate. The age-
adjusted cancer rate among residents of Point Hope was 38 percent higher than the overall
US. rate; this difference was not statistically significant due to the small population of Point
Hope residents. The eight cancers that were diagnosed in Point Hope residents from 1984 to
1989 included 2 cases of lung cancer, 2 cases of cervical cancer, and 1case each of stomach,
bone, colon and testicular cancer.

The common types of cancers associated with radiation exposure among Hiroshima and
Nagasaki bomb survivors and others with known radiation exposure have included thyroid
cancers, leukemia, multiple myeloma, and L.. jst cancer in females.’8 None of these cancers
was noted among Point Hcoe residents from 1984 to 1989.

Lung cancer and cervical cancer, the two cancers noted to be higher in frequency among
North Slope residents than among the US. total population, are both associated with well-
establislred risk factors. Lung cancer is strongly related to cigarette smoking. Risk factors for
cervical cancer include early age at intercourse, numerous sexual partners, and history of
sexually transmitted diseases.”

Concerns have bee" expressed that the buried radioisotope material may enter the food
chain of Native subsistence hunters and their families through uptake by plants growing
atop the burial site which are in turn eaten by caribou grazii igat the site. Extensive research
was done documenting the deposition of radionuclides in the arctic as a result of atmospheric
nuclear tests in the WSOs. D3 Cesium13¥was shown to enter the food chain and was detect-
able in very low amounts in lichens, caribou, and Alaska Natives. In the 1980s several
detailed studies reviewed all available findings and concluded lhat levels were so low as to
be on no public health concern

Radioactive fallout from an above ground nuclear detonation normally settles at the earth
surface where certain radioisotopes are absorbed by plants and enter the food chain. How-
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ever, the radioisotopes at Cape Thompson were buried directly atop the permafrostand
covered by four feet of topcover. The tnaterial is likely to be frozen most or all of tlite year; the
material is located well below (the roots of the surface plants, precluding its introduction into
the food chain.

Stutzman and Nelson studied cancer incidence among residents of villages in nort [tern
Alaska from 1969 to 1983, hypothesizing that an increase in cancers associated with radiation
exposure might be found in this population as a result of exposure to radioactive f,dlout from
U.S. and Soviet nuclear testing of the 1950sand 1960s.'6 As part of their study the) reviewed
results of whole-body radioisotope burden measurements made during the 1960s.:Ms The
levels of radioisotopes in Point Hope residents were among the lowest of all the North Slope
villages tested. Among North Slope residents the incidence of cancers associated ivith
radiation exposure was lower than the US. rate. Increased rates of cancer of the nasophar-
ynx and liver were found among North Slope men; similarly increased rates of cancer of the
nasopharynx, gallbladder, cervix, and kidney were noted among North Slope women.
Stutzman and Nelson concluded that changes in cancer incidence observed among North
Slope residents were much more likely a result of changes in dietand behavior (especially
use of tobacco), and infection with certain viruses, than a result of radiation exposure.

AONCLLEIONS AND RECOMVENDATIONS

1. Theradioisotopes buried at Cape Thompson present no health risk to subsis-
tence hunters in the area or to persons living in nearby villages. They have never
presented a risk and will not present a risk if left in their present state. The small
amount of radiation released by the remaining radioisotopes is completely
attenuated by the soil mixed with the radioisotopes in the disposal material and
by the overlying topcover. Individuals remaining atop the burial site indefinitely
would experience absolutely no increased health risk of radiation-related cancer
or other health problems. Given the low background radiation levels at Cape
Thornpson, the risk of radiation-related cancers is lower than most other places
in the United States.

2. Allavailable evidence shows that past, current, and future potential health
problems of residents of Point Hope are not related to radiation exposure at
Cape Thompson. Epidemiologic studies of canceramong North Slope residents
and Point Hope residents have not shown an excess of the types of cancers
known from studies elsewhere tc be associated with radiation exposure.

3. Given that the burial site presents absolutely no health risk, there is nD indication
for the site to be excavated or for the small amounts of remaining materials to be
removed.

4. Potential exists for serious injuries or fatalities to occur if removal is attempled.
Logistics are difficult. It would be tragic if anyone suffered an injury or fatality
in an effort to clean up materials that pose no health threat to any living creature.

5. Removal of the material from the tundra at Cape Thompson would require the
expenditure of millions of dollars. During this investigation the situation at Cape
Thompson has been reviewed with a number of radiation physicists. When
queried on whethe. J r*radioisotopes should be moved, the answer was uni-
formly and emphatically no. Money required for the Cape Thompson cleanup
could be put to much better use studying health problems of North Slope
residents and addressing the significant public health problems facing Point
Hopx; and other Alaskan villages and communities, including problems of
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smoking, alcohol, and vacdne-preventible diseases.

6.  Given the strength of scientific evidence, major efforts need to be focused on
communicating existing information to local residents. Essential are efforts to
identify credible individuals who are trusted by local residents and to supporta
process tlat enables local residents and all other Alaskans to examine all the
evidence. Supplemental funds should be made available to empower the local
communities to assess evidence now available so they can regain control over
their lives
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lll. Inventory of Sources/Threats

This section was compiled by Lyle Perrigo of the Environment and Natural Resources
Institute, University of Alaska Anchorage, and identifies the major sources of radiation
hazards in Alaska.

OF SOUREYTHREATS

Radiation and Radioisotopes used for Medical Purposes

X-rays are used for diagnostic and various therapeutic purposes. The Isotope cobalt-60 with a
half life of 527 years is often employed in the radiation treatment of various cancers. The
localized radiation doses from x-ray and cobalt-60 treatments can be high, i.e. cumulative
doses of several thousand roentgens (R/REM).

Isotopes such as molybdenum-99 with a half life of 66.02 hours and iodine-131 with a half life
of 8.04 days, are used in certain medical diagnoses and treatmems. Short half life materials
nre routinely produced in reactors and shipped by air to cities with hospitals that use them.
For our report we should indicate that there is always the potential for a spill or accident in
their movement to and use at hospitals. There are procedures for handling such spills.

My colleagues found that the Alaska Department of Health and Social Services has informa-
tion about the number, location, and use of x-ray machines in Alaska. We do not have any
data on the location and use of therapeutic cobalt-60 devices nor isotopes such as Mo-99 and
1-131. Itis our understanding that ADEC has access to this information. For any additional
information, we suggest that the fastestand most effective way would be for Governor
Hickel to write a letter to the Chairman of the Nuclear Regulatory Commission (NRC).

Radiation and Radioisotopes used for Industrial Purpose

Radioisotopes such as cobalt-60, iridium-192 and occasionally neutron back scattering
sources using ameridum are used for industrial radiographic procedures to: i) determine the
integrity of pipe and vessel walls, ii) study the behavior of materials, and iii) examine the
effects of corrosion and erosion on wall thickness. These radiographic examinations are state-
of-the-art procedures that are conducted throughout the world to ensure the safety of
industrial equipment and systems.

My colleagues and | were unable to uncover any specific information via lower level NRC
contacts in Washington, D.C. and on the Regional Office in San Francisco about the number
and specific location of such systems in Alaska. One could infer that a number of service
companies and laboratories in the state provide such support. There would be field usage
from time to time at Prudhoe Bay, on platforms and pipelines in and around Cook Inlet, in
the refineries At Fairbanks and Kenai, along the Trans-Alaska Pipeline with its various pump
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stations from the North Slope to VValdez at the terminal facilities at Valdez, at port facilities
throughout the state, in power plants etc. Laboratories in Fairbanks, Juneau, and Anchorage
also doubtlessly have industrial x-ray and other types of radiographic equipment that they
employ routinely.

Our sources suggest that we acquire specific data and information about industrial usage in
the same way that we recommended for x-ray equipment and radioisotopes employed for
medical purposes. A letter from the Governor Hickel to the NRC Chairman would produce
results quicker and with greater reliability than those we can generate in a short period of
time by other means.

Radioisotopes Used for Lighting, Power, and Sterilization Purposes

Since the late 1950s the US. Department of Energy and its predecessors the Energy Research
Development Administration (ERDA) and the Atomic Energy Commission (AEC) have
encouraged the development, demonstration, and use of isotopes for non-military purposes.
For Alaska that emphasis has meant the demonstration and use of radioluminescent airfield
and public facility emergency lighting systems and RTGs for remote, high reliability systems
demanding only small amounts of power. Proposals were made in the 1970sand early 1980s
to demonstrate the efficacy of irradiation techniques in extending the shelf life of sea foods
and sterilizing sewage sludge. To the bestof our knowledge those proposals came to naught.

The radioluminescent lights (RL lights) or tritium lights are comprised or tritium (an isotope
of hydrogen with a ltalf life of 12.33 years) and a phosphor that emits light after excitation by
the beta particles released in the decay process. RL lights are used world-wide in most
commercial aircraft as exit lights. Well over half of the public and commerdal building in
Anchorage, Fairbanks, and Juneau employ RL lights for exit signs. These devices operate
even when there are electrical power failures because they are self-contained and depend
only upon the decay of tritium to function properly. Unofficial reports suggest that these
highly reliable systems are used for runway lighting on the remote airfields at Chicken,
Coldfoot, and Council, Alaska. RL-lights are candidates for use on remote runways where
there is no electrical power for conventional runway lighting systems. Arrangements for the
use of RL-lights on those airfields were made by the Alaska Department of Transportation
and Public Facilities.

From very limited information we can infer that there are two strontium-90 Sentinel radioiso-
tope thermal electric generators on Fairway Rock in the Bering Strait. The U.S. Navy is
reported to operate those RTGs. The US. Air Force uses seven RTGs north of Ft Yukon for its
purposes. We have no information about the existence of any other RTGs that may be located
in Alaska at the present time.

As with the other two uses of radioactive materials our sources suggested that letters from
Governor Hickel would be the quickestand most accurate means ofacquiring information in
the immediate future. In this case, the letters should be directed to the Secretaries of the
Departments of Defense and Energy.

Other Radiation Sources and Radioactive Materials

The Department of Defense (DOD) may or may not have nuclear weapons in Alaska. We
made absolutely no attempt to verify this one way or the other. Itis conceivable that there are
radioactive waste storage areas and it is known that the AEC and DOD conducted two or
more nuclear detonations at Amchitka many years ago. We have no information about any
of these possibilities or conditions at the present time.
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The U5. Army operated a small packaged power reactor at Ft. Greely about 20 years ago.
That power system was decommissioned and, by reports, entombed. We have no definitive
information about the disposition of the fuel that was used to power the system. Thatjioint
should be pursued. Tltere are perennial questions about the integrity of the entombment
structure; we do not lave sufficient information about those conditions to offerany com-
ments.

There are rumors that the Departments of Agriculture, Commerce, and Transportation had
interests in the use in Alaska of radioactive substances for one purpose or another. No
information is available other than what | remember about the use of 7 RTGs at Lake dark
Pass by the Federal Aviation Administration (FAA) in the late 1970s. They were removed
from Lake dark Pass before 1981. Again, the quickest and surest way of determining what
those agency interests were and are is for Governor Hickel to send a letter to the cognizant
secretaries. For information about DOD usage the letter should lie sent~ to the Assistant
Secretary for Atomic Energy, Department of Defense.

It should be remembered that natural deposits of uranium and thorium ores could also
contribute to the radiation dose that some of our citizens receive. Contact with the Bureau of
Mines might produce useful information about the location of such deposits.






Alaska State Emergency Response Commission

action IV. Nofication

PRODUCTION

IQNFCATICN

This section was prepared by John Hensley, the State Radiological Defense Officer at the
Department of Militaiy and Veterans Affairs, Division of Emergency Services. The section
describes the procedures in place for notification of federal, state and local emergency
response agencies in the event of a radiological release or emergency.

Guidelines for notifying State or local authorities of radiological emergencies are contained in
the Federal Radiological Emergency Response Plan (FRERP) of 1985. This plan was devel-
c,-ed by the Federal Emergency Management Agency (FEMA\) in cooperation with eleven
other federal agencies. Itresponded to Executive Order 12241 which provided for federal
agencies to discharge their responsibilities during a wide range of peacetime radiological
emergencies. All twelve agenciesconcurred prior to its publication as an operation”.' plan.

The FREPJP's scope covers any peacetime radiological emergency that would require a
significant response by several federal agencies. The plan defines the effective period as
from notification through providing State and local assistance to recover from an emergency
and demobilization of the federal response. Types of incidents specifically covered are (1)
fixed nuclear facilities incidents, (2) transportation incidents and (3) other incidents (nuclear
powered satellite re-entry). The latter category sounds like a "catch all” grouping, but the
plan specifies tliat responses to radiological emergencies do not necessarily depend on the
initiating event. The exact cause of a problem may not become known until post-accident
investigations are completed, therefore, the plan is designed to accommodate all types of
peacetime radiological emergencies.

With regard to notification, the FRERP directs owner/operators of a troubled facility or
radiological activity to notify the appropriate state and federal authorities of a radiological
emergency. Appropriate federal authority includes the Cognizant Federal Agency (CFA).
There are three federal agencies designated to perform in the CFA role: Nuclear Regulatory
Commission (NRC), Department of Energy (DOE), and Department of Defense (DOD). The
NRC and DOE have cognizance of facilities which they regulate and license to operate. The
DOD lias cognizance of military installations, facilities, arvd lands that may be temporarily
designated as a National Defense Area or National Security Area. If there are no dear-cut
reasons to designate one of these three agendes as the CFA, FEMA wT make the federal
notification required ofa CFA.

Following CFA natification by an owner/operator of a radiological emergency, the CFA will
notify FEMA through the FEMA Emergency Information Coordination Center of the follow-
ing:

«  Location and nature of the actident;

«  Assessment of the problem's severity;

/1
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«  Description of the CFA'sresponse; and,

e Desaiption of CFA's anticipated follow-up actions.

«  Following its notification, FEMA is instructed to verify that the State has been
notified by contacting the State; therefore, the plan provides for a State to be
notified twice, once by the owner/operator, and again by FEMA.

Turning to the subject of State agency responsibilities, these are spelled outin a 1982 Memo-
randum of Understanding (MOU) between DHSS, DMVA, DEC, and DOL concerning
emergency response to peacetime radiation incidents and accidents. The MOU assigns
DHSS lead agency responsibility in response to peacetime radiation incidents and accidents.
Each of the MOU signatories is responsible Soserve as contact with their federal counterparts
as follows:

Federal Counterparts

DHSS FDA &NRC
DMVA FEMA

DEC EPA

DOL OSHA

With regard to notification, the MOU stipulates that any State agency receiving notification of
a radiation emergency is to notify the lead agency, DHSS. DHSS is to inform other parties to
the agreements when a problem exists, or there is a potential problem witlun their area of
responsibility. DMVA/ADES is identified as an alternate contact for notification and
response coordination.

For local government notification, the primary responsibility rests with the owner/operator.
Owners/operators are generally acknowledged as the first to become aware of a radiological
emergency and are responsible for notifying local and State authorities so they may fulfill
their primary roles ir determining and implementing any measures to protect life, property,
and the environment in areas outside the boundaries of fixed nuciear facilities or otherwise
not under control of a federal agency.

International response coordination and notification is addressed in the FRERP only from the
standpoint of US. domestic radiological emergencies posing c threat to neighbor nations
such as Canada or Mexico. Insuch cases, the plan makes it incumbent on the CFA and
FEMA, in consultation with the State Department and other appropriate federal agencies, to
coordinate and cooperate with the affected countries Radiological emergencies originating
in neighboring countries are not specifically mentioned in the plan, but there seems little
doubt thatif such events were to pose a danger to the US., its territories, possessions, or
territorial waters, the federal response to such events would utilize FRERP guidelines.

The example which defines "other incidents" within the plan's scope is a nuclear powered
satellite re-entry. That statement suggests that whether a radiological hazard arrives from
outer space, or isborne on the wind or ocean currents, the FRERP har application for peace-
time radiological emergency response.

As in the case of domestic events, where owner/opeiatois are expected to have esricst
awareness of an emergency, in the international arena host nations should be the first to
know of an internal problem. The onus, therefore, ison them to assess situations and inform
those who might be threatened. Forthe purpose of developing this paper, ADES made a
telephone inquiry to the State Department's Office of Nuclear Technology and Safeguards.



That office identified the International Atomic Energy Agency (IAEA) as having responsibil-
ity for notifying governments of nuclear releases into the atmosphere which could pose a
public danger, however, the State Department could provide no information on any interna-
tional agency with similar involvement in nuclear material released into the ocean.

Information wirich came out of a mid-October international meeting in Lulea, Sweden to
discuss environmental emergencies did not differ from the information provided by the
Department of State. The meeting's draft report asserted that there was no international
convention on the safety of nuclear power plants or other nuclear installations, although
rectinmendafions issued by IAEA are generally recognized. The report further stated the
need for a global convention on radiological accident prevention and considered it of utmost
importance to assess the situation caused by the dumping of radiological wastes in the Arctic
area and to consider measures to be taken. One recommended measure provided foreach
country to collect nationally and provide to the USA and Canada, acting as lead countries,
information concerning activities capable of causing major accidents. This information
would provide a beginning inventory of hazardous activities in the Arctic which could have
trans-Ixjundary effects or require international response.

Following is a list of international maritime organization instruments and other agreements
to which the US. isa party. Some of these instruments appear to deal primarily with oil, but
the complete list is furnished because currentand future application can not always be
determined from their present titles.

INTEHRNATIONAL AGREEVENTS
O VWHOHTHE LNITEDSTATES ISAPARTY

International M aritim e Organization Instruments

jilt

ntemational Convention for the Safety of
ifeat Sea, September 7,1974 (SOLAS 74)

jtocol of 1978 relating to the International
convention for the Safety of Life at Sea, 1974,
s amended

tocol of 1988 relating to the International
onvention for the Safety of Life at Sea, 1974

onvention on the International Regulations
r the Freventing of Collisions at Sea,
972, as amended

e International Convention for the Prevention
fPollution from Ships, 1973, as modified by
the Protocol of 1978,
relating thereto (MARPCL 73/78)

Convention of Facilitation of International
Maritime Traffic, 1965, as amended

September 7,1978

August 12,1980

July 1,1991

November 23,1976

August 12,1980 - with
exception of Annexes
December 30,1987

for Annex V. July
1991 for Annex Il

March 17,1967
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International Convention of Load Lines, 1966

Protocol of 1988 relating to the International
Convention on Load Lines, 1966

International Convention of Tonnage Measurement
of Ships, 1969

International Convention relating to Intervention
on the High Seas in Cases of Qil Pollution
Casualties, 1969

Protocol relating to Intervention on the High
Seas in Cases of Pollution by Substances

other than Qil, 1973

International Convention for Safe Containers,
1972, as amended

Convention on the International Maritime Satellite
Organization (INMARSAT), as amended

Operating Agreement (COMSAT)

1989 amendments to INMARSAT Convention

1989 amendments to COMSAT Operating Agreement
International Convention on Standards of

Training, Certification and Watchkoeping for
Seafarers, 1978

International Convention on Maritime Search
and Rescue

International Convention on Salvage

International Convention on Oil Pollution
Preparedness, Response and Cooperation, 1990

Convention on the Prevention of Marine Pollution

by Dumping of Wastes and Other Matter, 1972,

as amended

1978 amendments

International COPAS-SARSAT Programme Agreement

International Convention for the Safety of Life
at Sea 1948 (SOLAS 48)

International Convention for the Safety of Life
at Sea, 1960 (SOLAS 60)

International Convention for the Prevention of
the Sea by Qil, 1954, as amended

OTHER INSriRUMENTS
Title

Protocol on Environmental Protection to the
Antarctic Treaty

ArcticEnvirommental Protection Strategy

14

Threats

November 17,1966
July 1,1991

November 10,1982

February 21,1974

September 7,1978

January 3,1970

February 15,1979

signatory

September 7,1980

July 1,1991

August 12,1980

March 27,1992
March 27,1992

April 29,1974

October 24,1980

Julyl, 1988

denunciation -
May 26,1966
September 8,1961

September 8,1961

Date of Signature

October 4,1991

June 14,191
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fLgreement Between the Government of the United
ates of America and the Government of Bermuda

Concerning Assistance to be Rendered on a

reimbursable Basis by the United States

Agreement of Cooperation in the Field of
avironmental Protection Between the United
ates of America and the Union of Soviet
aalist Republics
Agreement Between Canada and the United States
|>fAmerica on Great Lakes Water Quality, 1978

Agreement Between the Government of the United

kates of America and the Government of Japan

an Cooperation in the Field of Environmental
atection, 1975

lonvention for the Protection of the Natural
Resources and Environment of the South Pacific

Region
anvention for the Protection and Development of the
larine Environment of the Wider Caribbean, 1983

Agreement of Cooperation between the United States
af America and the United Mexican States regarding
Pollution of the Marine Environment by Discharges
af Hydrocarbons and other Hazardous Substances

atocol Concerning Cooperation in Combatting Oil
Ithe Wider Caribbean Region, 1983

Jnited States - France Cooperation in Oceanography

Response

July 13,1976

May 23,1972

November 22,1978

August 5,1985;
amended Juty 31,1985;
extended "5years and
thereafter" on
November 13,1990

July 10,1991

October 11,1986

July 24,1980

July 10,1991

1968

Commissio n
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action V. Monitoring Capability

RCOLUCTION
This section was provided by Gerry Guay, Department of Environmental Conservation,
Division of Environment Quality, Air Quality Management Section, with contributions by
Deena Henkins, Wastewater and Water Treatment Section. The State's current capabilities to
monitor or detect the presence of radiation in the environment is described.
LRRENT MONTCRING CAPABILITIES

The current scope of ambient monitoring for sources of radiation in Alaska is limited. " he
National Oceanographic and Atmospheric Administration (NOAA) has been participating in
a global, arctic research project for several years and has been documenting the existence of
low level radiation near Point Barrow for the past five to ten years. The University if Alaska,
Fairbanks has also identified the presence of radioactive fallout in the Arctic regions of the
State. No health threatening concentrations of radioactive fallout have been detected in the
State to date.

The Department of Environmental Conservation currently manages one statewide radiation
monitoring network consisting of three sampling sites. These sites are part of the US. EPA
funded ERAMS (Environmental Radiation Ambient Monitoring System) national radiation
monitoring network for Alaska, which is designed to collectairborne particulate and rain
water samples in the major population centers of Anchorage, Fairbanks, and Juneau. Each
site consists of one particulate sampler and one rain gauge which collectone, three day and
one, four day samples each week. The particulate filter under goes an initial screening for
gross beta radiation and then, along with the water samples, are sent to the EPA National Air
and Radiation Environmental Laboratory (NAREL) in Montgomery, Alabama. At NAREL
the samples under go additional radiation testing. If the initial field evaluation for gross beta
radiation indicates a beta level above 1 picocurie that sample is further tested for gross
gamma radiatioa Inaddition, particulate samples are tested for Plutonium and Uranium
(alpha and alpha/gama emitters) twice a year. The water samples are tested for Tritium,
gross alpha and gross beta radiatioa Once a year, usually in the spring, the water is tested for
Plutonium and Uranium. All of the test results are published ina quarterly report Ifa
specific sample has elevated levels of radiation, the NAREL will provide immediate notifica-
tion -a 30- 60 day delay from occurrence.

Limitations of Existing System

The ERAMS monitoring stations are limited in their ability- to examine potential sources of
radiatioa Current monitoring sites can only evaluate radioactive particulate which settle out
through gravitation, are re-entrained by strong surface winds or are deposited in rainfall.

1
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The Department does not have any method for evaluating exposure to radioactive nuclides
which make their way into the food chain and are eventually consumed by the Alaskan
public.

One of the biggest limitations of the present monitoring network is its inability to provide a
rapid evaluation of a radiation threat. Each monitoring system must operate for tluee or four
days before an initial screening is performed. Samplesare mailed to NAREL for complete
analysis once per month, with normal results available 30-60 days after initial detection. A
special problem arises in the case of radionuclides with short half-lives. lodine-131, a fusion
by-product which can be found in rainfall and surface waters, has a half-life of 8 days, By the
time a sample is analyzed the lodine is no longer radioactive.

Network Improvements

To improve the State's radiation monitoring capability and provide an early warning notifi-
cation, the State would need to augment tire present monitoring network with the latest
Pressurized lon Chamber (PIC) monitoring systems. These monitors are desig'">ed to detect
low-level gamma radiation and are being used in several other states as the backbone of their
radiation compliance monitoring networks. These monitors can be set up in any location in
the St”e which has AC power available and are designed to provide real-time measure-
ments. Data is retrievable through telephone and satellite communication.

The Illinois Department of Nuclear Safety currently operates a network of 92 PIC monitors.
Mr. Roy Wight the radiation monitoring network manager with over nine years of experi-
ence in the radiation monitoring field, felt that the PIC monitors would meet the State's
radiation monitoring needs, but indicated that there were several other radiation monitoring
systems that the State might also want to consider. Mr. Wight offered an on-site orientation
of hismonitoring network and his staff's assistance.

The PIC radiation monitoring systems are not available through the U.S. EPA and would
need to be purchased by the State. Each monitor would costapproximately $15,000. Periph-
eral equipmentand monitoring shelters could raise these costs to over $25,000. Installation
costs would run between $1,500 to $3,000 per installation and at least one full time employee
would be required to manage and maintain the monitoring network.

Future Considerations

To best evaluate the radiation threat to Alaska, the State must conduct a baseline radiation
study to identify the present level of contamination statewide. This process would include
collecting biota, vegetation, soil sediment, and water samples from all regions of the State.
Depending on the number of samples collected, the NAREL has indicated they may be able
to assist in the analyas at a minimal cost to the State. If the State desires to perform its own
laboratory radiation analysis, the NAREL is willing to train our chemists.

In addition to the ERAMS monitoring network there may be some otlier monitoring being
done by the Defence Department, the University of Alaska Fairbanks, and some arctic
research groups. We were not able to determine the exact nature of there sampling networks
or the availability of the data they produce.
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The Department of Environmental Conservation, Drinking Water program has requirements
forroutine monitoring of 700 Class A public water systems. These requirements include a
screening for gross alpha once every four years for each of these class A drinking water
systems. The screening consists of the average of4 quarterly samples or a composite sample.
If the analysis exceeds 5 picocuries/liter of gross alpha radiation, an additional analysis for
Radium 226 and 228 must be run. Surface water systems ser/ing greater than 100,000 people
(only Municipality of Anchorage) are required to monitor for manmade radioactive contami-
nants (gross beta, strontium-90 and tritium) quarterly for a year every four years.

While there is a specified schedule for routine monitoring of these drinking water systems,
few have fully complied. In order to assist, DEC, in conjunction with EPA, has made an
attempt to sample each system at least one time, although some systems may have been
missed during this effort. To date, only one system (in Haines) has exceeded the gross alpha
level, requiring further analysis for radium. Radium was not found, the am ple was further
analyzed (although not required), and the source determined to be radon, EPAiscurrently
contemplating regulations that may require routine sampling of public drinking water
systems for radon and uranium within a few years, however, neither the current monitoring
requirements, nor those contemplated by EPA will be useful for d "tecting acute radiological
releases.

The DEC laboratory has the capability to run the gross alpha analyses. If the 5 picocurie/iiter
tlireshold level is exceeded, samples would need to be sent outside for radium analyses.
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ection VI. Response Capability

RCDUCTION
This sections was prepared by John Hensley, the State Radiological Defense Officer at the
Department of Military and Veterans Affairs, Division of Emergency Services. The section
describes the capabilily of federal, state and local emergency response agencies to respond to
a radiological release or emergency in Alaska.
MERCEENCY RADIOLOGEICAL RESPONSE

The Radiological Defense (RADEF) Program is managed within the Department of Military
and Veterans Affairs, Division of Emergency Services (ADES). The present Program Man-
ager has been in charge of the program since 1982. The Program Manager also carries the
title of State Radiological Defense Officer (RDO). He supervises, and is assisted by, a Radio-
logical Instrument Technician. The technician operates the State's Maintenance and Calibra-
tion Facility wliich services all radiological dvil defense instruments stored at the facility or
pre-positioned with various local, State, and federal agencies throughout Alaska.

The RADEF Program's primary orientation is toward nuclear attack preparedness. Program
management adheres to federal guidelines developed for nationwide application. Thisis
100% federally funded program; it has never received any supplemental funding from the
State. The federal funds cover salaries and benefits for the two employees, operations and
maintenance costs of the maintenance facility, a prorated share of the Division's administra-
tive expenses and overhead, and a small travel budget, considering Alaska's great size and
distance between local communities which the Division must service.

With respect to development of an in-state capability for radiological response, the RADEF
Program has been augmented by another 100% federally funded program: Emergency
Management Training (EMT). The draining program, also managed within ADES, has
provided all in-state emergency management training of a general and professional develop-
ment nature, as well as specialized Gaining relating to dvil defense activities, of which
radiological defense isa part. Funiing for both the EMT and RADEF programs are re-
negotiated each year, along with statements of work as part of an annual Comprehensive
Cooperative Agreement between the Federal Emergency Management Agency (FEMA) and
the Alaska Division of Emergency Services.

The RADEF Program is made up of several components. A briefdescription of each follows,
along with a few summary statements of achievements through the years.

Technical and Planning Assistance

Technical assistance is provided in the form of consultations and advice on mitigation,
response, and recovery measures for application by State and local government agenries.
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Technical assistance also includes active participation, when required, in actual field opera-
tions. Planning assistance is offered primarily to local communities in the development of
Radiological Defense/Protection Annexes for inclusion in their emergency operations plans.
These annexes normally cover such subjects as: Operational Control, Field Reporting,
Radiological Network Communications, Shelter Safety, Instrumentation, Exposure Control,
Radiation Countermeasures, Peacetime Emergency Response, and Evaluation Guides.
Radiological defense/protection annexes have been drafted for approximately thirty political
subdivisions. Most of them have incorporated them into their Emergency Operations Plans.

Radiological Training

Although funding for radiological training has been provided through the EMT Program,
training deliveiy is a function of the RADEF Program Manager. He is the course manager
and, in most cases, lead instructor for all radiological courses. He is often assisted by adjunct
instructors such as the Radiological Instrument Technician, or specialists f.om other State or
local government agencies, such as health physicists and experts in fire ai id rescue tech-
niques. Thereisan ordered delivery of radiological training with the lowest level course,
Radiation Monitor, considered a prerequisite to the Radiological Response Team Course.
Those two courses ultimately lead to higher level courses such as Radiological Defense
Officer (RDO), or Radiation Instructor. There isalso a specialty course in the series entitled
Aerial Radiation Monitoring. Here, techniques learned in the Radiation Monitoring Course
are combined with pilot skills to enable a light aircraft and pilot to overfly remote,
unpopulated areas to record existing radiation levels which result from the spread of radioac-
tive fallout. Since 1986,382 students have completed the Radiological Monitor Course, 312
have completed the Radiological Response Team Course, and 104 have completed the
Radiological Defense Officer Course. The State RDO has also been the focal point for coordi-
nating attendance by Alaska's State employees to the Radiological Emergency Response
Operations Course, offered by FEMA and conducted by a contractor in Nevada. Thisisa
top-notch training opportunity for state responders, and 14 State employees *iave attended
since 1986.

Radiological Instruments

Anumber of changes are in progress, which will affect the posture of State managed civil
defense radiological instruments. Most of the equipment is quite old, and it isbecoming
increasingly difficult to obtain repair parts. Whereas the RADEF Program used to oversee
over 3,000 radiological instrument Kits, this number has been reduced to approximately 2,200
and may even drop to 1,600 due to shortages of dosimeters and dosimeter chargers. To
accomplish these reductions, the old kit types which were used for sheltering ~nd pure
radiological monitoring operations are being phased out and, where possible, their compo-
nent parts used to form Hazardous Materials (HAZMAT) Response kits containing low
range instruments and dosimeters as well as Emergency Worker Self-Protection Kits. These
Kits enable critical workers with risk exposure, to measure their accumulated dosages and to
employ necessary countermeasures before acceptable exposure levels are exceeded. When
these changeouts are completed, Alaska will have approximately 700 HAZMAT kits and 700
Self-Protection kits. Approximately one-third of these kits will be pre-positioned in those
communities considered to be most at risk and having plans, procedures, and trained
personnel to make effective use of them. There will also be approximately 200 specialty kits
for unique radiological monitoring, such as Aerial Radiological Monitoring and other special
applications. Most of these specialty Kits will be retained in the maintenance facility and only
deployed in support of increased readiness, or actual response situations.

Data Base Management

The RADEF Piogram Manager utilizes two FEMA developed software programs to manage
information. One program, RADPRO, sections radiological protection information according
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to: general data, instrument inventoiy, personnel data, miscellaneous data, and capability
assessment. The other program, Field Certification Tracking System (FCTS), compiles
listings of personnel who have been trained in specific courses. Every Alaskan receiving
radiation protection training since 1986 has been entered into FCTS. The database does not,
however, identify which of these individuals are still in the state, which have kept their
knowledge current and are available to respond to an emergency.

THER COMVIVEINTS CONCERNING RESPONSE CAPABILITY
Local Government

With the assumption that all the persons that have been trained by RADEF are in place, the
response to low level radiation is directly possible. If those persons are not available, the
governments have in their possession checklists which outline the procedures upon which to
gain technical support.

Should an incidentin tr? asportation and storage occur within the local government jurisdic e
tion, the statewide Emergency Services (ES) System has the initial reaction and would judge
on when and where to ask for help. All ES persons who have had training with RADEF
would follow a pattern of responding to an incidentand could call the State flealth Physicist
or ADES for assistance. The Department of Environmental Conservation has recently been
reactive to requests for assistance in surveying for radioactive sources.

State Government

Technical support in the subject of radiation response is available from the State Health
Physicist (H&5S) and from the State RAD Defense Officer (RDO).

There exists three air particulate monitoring devices in Fairbanks, Anchorage and Juneau,
respectively. These devices are in place to monitor particulate matter for empirical evidence
as it pertains to the "dean Air Act". The latest status obtained verbally on the equipment, is
that the Fairbanks unit is the only one fully operational. The only other particulate monitor-
ing equipment known to RADEF is that filtration equipment operated by the University of
Alaska, Fairbanks. The functional operation of that equipment has been offand on depend-
ing on maintenance support.

ADES/RADEF has provided i aining for government persons using the dvil defense
monitoring equipmentand have made it available to local government response personnel as
well as storage for nudear war shelter operations. Other equipment is available in DEC,
H&SS, and DOT&PF, but is only available in limited quantities. The capability is generally
the same as the low level dvil defense meters, except within the new Kits, an alpha monitor-
ing capability is available.

Federal Government

Within the State of Alaska, RADEF has no knowledge of training levels, equipment and
locations of federal response resources. The requests for federal capabi!:*y have been made
to the regional office of the EPA with the following verbal reply; the only large scale capabil-
ity for radiation protection that they have seen isin the FEMA supported State RADEF
system.

Outside of Alaska the federal capability for radiation protection becomes quite extensive.
Spedfic hard core response capability rests with the Department of Energy and the Military.
Procedures for tapping that resource are specific and are listed in the Federal Radiological
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Response Plan. This plan is extensive and will not be explored in thisdocument, however, to
reach the Department of Energy they have prepared and distributed the proceduresin ti>e
document "Federal Radiological Monitoring and Assessment Program Response Proce-
dures". Two controlled copiesare in the hands of ADES and H&SS. The military capability
is extensive in the lower 48, but is directed towards nuclear weapons accidents.

In discussion with the Federal Emergency Management Agency, as a Federal response
coordinator, we find they promote the idea that local government and state governments
should exhaust their capabilities to respond tc incidents where radioactive elements are
involved prior to asking for help. This position requires local and state government to
generate a response capability.

The following are the federal documents that are primary in the management of radiation
protection;

Function Document

Radiation Protection Federal Radioloe cy
Response Plan

Power Industry NUREG 0654/FEMA REP 1

Transportation FEMAREP5

Environment FEMAREP 12and 13

Military Weapons NARP/DOD S10052-M

Secondary documents abound on various side elements of radiation protection concerning
support by federal department and will not be listed here as there are consolidated pubF
tion lists available.

Recommendations

The Conference of Radiation Control Program Directors Inc. (CRCPD) interviewed officials
in Alaska during the week of November 2,1992. The conference was established to exchange
information and form a collective of states with the federal government. The CRCPD
formulates suggested state regulations and will suggest individual state profiles encompass-
ing; Organization structure, budget, personnel, equipment, computers, emergency response,
environmental surveillance and x-ray compliance. In addition, suggestions on a radiation
health communications network will be made.

Suggestions
Based upon the results of the CRDPD report, update the following legislation
Titte 18 Health and Safety
Article5 Radiation Protection
Section 475 Powers and duties or the Department

. of Health and Social Services
%_1) Implement Regulations
it

le 46 Water, Air, Energy and Environmental

Conservation

Chapter 3 Environmental Conservation

Article5 Radiation and Hazardous Waste

Protection

Title 26 Military and Veterans Affairs

Chapter 20 Civil Defense

Chapter 23 Alaska Disaster Act.

Create local government authorities and responsibilities to respond to radiation
incidents.

Create state single managership of response to radiation incidents.

Have the State generate funding support for RADEF to supplement its limited
budget.
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ection VII. Legal A nalysis

NTRODUCTI1IO0ON

This sectionswas prepared by Marie Sansone, Department of Law, Civil Division, and
describes the regulation of nuclear fedliiesand meterialsby the US . Nuclear Regulatory
Commission, theproblem of radicectivevaste, and legal responsibility foremergency

response preparedness.

The reportaddresses abroad spectrum of 1ssues involving rediation, from the safety of
dertal x-raymachines to the safety of nuclear subir " rinesoperating offour coestlire, from
Tederal fealities to fallout from activities in the former Soviet Union. Given thisrange of
IS3LeS, a comprehensive treatmentof the law related to radiation isimpossible. The follov—
ingdisaussion, therefore, highlights the regulationof nuclear fecilitiesand materialsby the
US. Nuclear Regulatory Commission, iheproblemof radicactive weste, and emergency
response planningand preparedness. Inaddition, theappendices to thissection consistof
annotated reference listsof stateand federal statutes, judicial decisians, and legpl treatisss
and journal articles toassistwith further legal research.

ATOMIC ENERGY ACT OF 194

Congress firstauthorized civiliangoplication of atomic power with the Atomic Energy Act of
1946, ch. 724,60 Stat. 756, atwhich time theAtomic Eneigy Commission was created. The
use, aottrol, and ownership of nuclear teclmology, however, remained a federal monopoly
untal 1954, when Congress passed the Atomic Eneigy Actof 1954. Ch. 1073,68 Stat. 919, as
amended, 42US.C5. 88011 22% (1989 &Supp. 199). The primary purpose of the 1954
Aci was topromote the tedrological development of nuclear power. The Actallowed the
private construction, ownership, and operation of commercial nuclear power reectorsunder
the stricsupervision of the Atomic Energy Commission. The Act gave theCommiission
exdusiv  rigdiction to license the trarsfer, celively, receipt, acouisition, possession, and use
ofnudeu. lterials.

In 1959, Congress amended the Atomic Eneigy Act toprovide the statesa role in requlating
nudear meterials. Pub. L No. 86-373,73 Stat. 683, asamended 42 US.C.S. 8021 (1978 &
Supp. 199). Section Z74(b) authorizes the Atomic Energy Commission (now theNudear
Regulatory Commission) toenter intoagreements with stategovernors to transferauthority
1o the states for cottrol over byproductand source materials and special nudear materials in
quantitiesnot suffident to form a artacal mass. 1Throughout the duration of the agreement,
thestale, known asan "Agreement State,” maintains theauthority to requlate the materials
covered by theagreement for the protection of the public healthand safety from radiation
hazards. Stateprograms are required tobe “'coordinated and compatible' with those of the
theNudear Regulatoly Commission. Under section Z74(C), the Commission retainsauthor—
itywith respect to the constructionand operation ofany production or utilizationfecilityand
thedisposal of byproduct and source materialsand special nudear materials. 42U.S.C.S. 8
2021 (1978 & Supp. 190).
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In 1974, Congress reorganized the Atomic Energy Commission by dividing itssafetyand
promotional resoorsibilities, authorizing the Energy Research and Development Adninistra—
tion (ERDA) todevelop theefficiencyand relicbilityofal energy sources, and creating the
Nuclear Regulatoiy Commission toperform the regulatoryand licensing functionsofdie
Atomic Energy Commission. The 1974 Actalsoexpanded the number and range of the
Commission"s safety resparsiblities. Pub. L.No. 93433, 88 Stat 1233,42 U.S.GS. &%801 -
5891 (1982). ERDA" s functionswere transferred in 1977 to the Department of Energy. 42
US.CS. &151a (199).

NUCLEAR WASTE POLICY

With theNuclear Waste Policy Act 0f1982,42 U.S.CS. &310101 - 10270 (1989 & Supp- 199),
Congress sought toaddress themany problems associated with the generation of nudear
waste by commercial power plantsand military reectors. The Act specifies the federal
resoonsibilityand policy for the disposal of oh-level waste and spentnuclear fuel, and
cefine?, the relatioshipbetween the federal government and state governments with respect
tosuchwaste and spent ftel. Italso provides for the safe stebilizationand long term protec—
tinof sites for the disposal of lov-level radicectivevestes.

Subchapter | of theAct, which isdivided into four parts, concerms the disposal and storage of
radicectivevieste. PartA authorizes the Department ofEnergy toconstructa permanent,
deep geologic disposal repository for high-level waste and spentnudear fiel. In 1987,
Congress designated Yucca Mountain, Nevada, as the sole repository site in the United
States. PartB provides foran interim storage program for temporary storage of limited
amounts of spentnudear flel. PartC authorizes the Department of Energy tostudy the
Monitored ketrievable Storage (MRS) concept artd todevelop MR S asan altermativeplan
the long-term storage of nuclearweste. The MRS concept calls for the repackaging and
continuous monitoring ofnuclear waste stored atan MRS fecilityur-tal itisretrieved for
transfer toa permanent repository. PartD authorizes theNudear Regulatory Commission o
require the licensees of low-level radicective waste sites toprovide bonds, sureties, or other
firercial arrangements for the completion of decontamination, deconmissioning, Site
dosure, and reclamation of Sites, structures, or equipment used inconnection with theweste.

Subchapter 1l of the Act concemms research, development, and demonstration projects for
high-level radicectivewaste and spent nudear ftel. Subchapter HI contains variousadminis—
trativeprovisions.  ltcreatesan Officeof CivilianRadiocactive Waste Management inthe
Department of Energy toadninister theAct. ItalsocreatesaNudear Waste Fund, funded

by feesassessed commercial nadear power plants, topay the costsof implementing theAct.
This subpart also requires the Secretary of Energy to prepare a comprehensive report, known
as the "MissionPlan," on the repository program and the research projectsauthorized by the
Act.

LOW-LEVEL RADIOACTIVE WASTE

Each year, the United States produces millions of cubic festof lov-level radicactiveveste;
yet, since 1979, only threedisposal sites—  those InNevada, South Carolina, and Washington
— have beer, Ingeeration. Waste generated throughout the rest of the countrymust be
shipped toone of these three sites fordisposal . 1n 1979, both the Nevada and Washington
siteswere forced toshutdown after serious transportation-related inddents, leavingonly the



South Carolinasite inwhich todispose of ali the lov-level radicective waste produced inthe
country. The govermor of South Carol ina ordered a 50 percent reduction in theamount of
waste trathisstate"splant would acoept fordisposal. Similarly, thegovernor ofWashington
threatened to close theWashington feclityentirelyunless sonve progresswas made toward
the development of a regional disposal solution. Faced with the prospect that the nation
might he leftwithout any disposal sites, Congress in 1980 enacted the Low-Level Radioactive
Waste PolicyAct (1980 Act), Pub. L. No. 96-573,94 Stat 3347. As a resultof the 1980 Art,
three regional comparts formed around Nevada, South Carolina, and Washington were
approved. The 1980Artwould have al lowed the comparting states toexclude waste from
non-member sta’ss, and by 1985, 31 stateswere keftwithno assured autlet for theirvestes.
Inresponse to thiscontinuing problem, Congress passed the Low-Level RadioactiveWaste
PolicyAmendments Art of 1985 (1985 Art), 42 U5.CS. &021b— 2021g (Supp- 199). See
New Yorkv.United States.  US.  ,112S.Ct. 2408,120L.Ed.2d 120 (1992).

The 1985 Art declares a feceral policy of holding each state **responsible for providing, erther
by rtsetfor incooperation with other states, for the disposal of lov-level radicectivewaste
gererated within the state," including certainwaste generated by the federal government
and waste generated outside the state, but accepted for disposal within the State. 42 US.CS.
S|c.

The Statesof Alaska, Hawai i, Idaho, Montana, Oregon, Utah, Washington, and Wyoming
have entered into the Northwest Interstate Compact on Low-Level Radicactive Waste
Management. InAlaska, thecompartwas enacted into law in 1983atAS 46.45.010. Under
AS 46.45.020, the comi 1 .sioner ofenvironmental conservation isauthorized tadopt
regulationsand perform all other actsnecessary or incidetal to carryout the compart.

Apart from the provisions relating to the states™ cbligation to provide for the disposal of low
leel radicectiveveste, the 1985 Art provides thatan Agreement State has authority to
requlate the disposal of lov-level radicectivewaste under the terms of the agreement. “'Low-
leel radicectivewaste' aosists of radicactivematerial that isnot high-level radicective
waste, spent nuclear ftel, or byproduct material asdefined inthe Atomic Eneigy Act of 1954,
and trat the Nuclear Regulatory Commission clesstfiesas lov-level radicectiveveste. 42
US.CS. 8021b. The Stateof Alaska isnot an Agreement State. The requirements tobecome
an Agreement Stateare found in the Atomic Energy Act of 1954, described above.

PREPAREDNESS AND RESPONSE

The Federal Radiological Emergency Response Plan (Federal Plan), published by the Federal
Emergency Management Agency (FEMA), In1985, assigns 12 feceral agendes?prindpal roles
inresponding to peacetime radiological emeigendes at fixed nudear fealities, transportation
acddent sites, and other inddents such asnudear-powered satellite ie-entry. 50 Fed. Reg.-
46,561 (198%). For activitiesautsice the boundaries of fixed nuclear fealitiesand for thearea
affected by a transportationacddent involving radicectivematerials, FEMA regulations
published at44 C.F.R. 351 aottrol. These regulations establish federal agency roles, and
assign the fetkral agendes tasks regarding federal assistance tostatesand local governments

intheiremergency response planningand preparedness.

The Federal Planassignsa Lead Federal Agency responsibility forprotecting the publicand
theenvironment at theacddent site, and assigns the stateand local governments responsibil —
ity for protecting the publicand theenvironmentbeyond the site. Nonetheless, thestate
govermor isresponsible for the health, safety, and welfare of individualswithin the tamitorial
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