
MINUTES OF THE MEETING OF THE NATURAL RESOURCES COMMITTEE 
FEBRUARY 16, 1981 

The House Natural Resources Committee convened in Room 104 of 
the Capitol Building on Monday, February 16, 1981, at 12:35 p.m. 
with CHAIRMAN DENNIS IVERSON presiding and eighteen members 
present. 

CHAIRMAN IVERSON opened the hearing on HB 697. 

HOUSE BILL 697 REP. KATHLEEN MCBRIDE, chief sponsor, presented 
the bill which would require a license to use a suction dredge 
in state waters. One advantage to the bill would be getting a 
handle on how many dredges there are and that the operators 
are using them properly. Users may not always be aware that a 
stream belongs to a landowner. These dredges can have an 
effect on fishing. The license will contain an identifying 
number, the intake hose diameter, date of expiration, and the 
location where use is allowed. There is no cost for the license. 

Speaking as a proponent of the bill was REP. ORVAL ELLISON who 
said the Department of Health issued notices for hearings for 
dredge permits. He also felt that dredge operators should abide 
by the same laws as other people. Also felt regulations were 
needed as to what time of year the dredges may operate. 

HAC JOHNSON suggested amending the bill by changing "complied 
with" to "be made aware of". He did support the bill. 

BILL HAND, Montana Mining Association, supported the bill. He 
did mentioned that many of the suction dredges are strictly 
recreational used by amateur miners on occasion. 

ROBERT VANDERVERE supported the bill. 

RAY BECK, Montana Association of Conservation Districts, was in 
favor of the bill stating that there are many added problems 
due to the increased number of dredges. See Exhibit 1. 

There were no OPPONENTS. 

REP. MCBRIDE closed on the bill mentioning she did not favor the 
amendments suggested. 

During questions from the committee, REP. SALES asked if this 
means that every time a miner moves the dredge, he needs a new 
permit. REP. MCBRIDE replied that you would need a new one 
each time or there is one that covers many locations. 

REP. ROTH asked if there is a difference between a suction dredge 
and a regular dredge. REP. MCBRIDE said the main difference is 
that the suction dredge is very mobile. 

REP. CURTISS asked under what conditions a permit would be denied. 
STEVE PILCHER, Chief of the Water Quality Bureau, replied there 
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may be cases where there would be irreparable damage to the 
environment. In that type of case, the permit would be denied. 
REP. CURTISS then asked if there are any such cases now. MR. 
PILCHER said he did not know of any and that he could not 
generalize because each application is checked out individually. 

REP. BURNETT asked MR. HAND how the mining industry would use 
this information to its advantage. MR. HAND replied that it 
would be good to know how many dredges are in the area. 

REP. BURNETT then asked how much the program would cost. REP. 
MCBRIDE said there will not be a cost significant enough to 
justify having a fee. She stated further that enforcement would 
be more through a local sheriff. 

The hearing on HB 697 closed and one on HB 652 opened. 

HOUSE BILL 652 REP. TOM CONROY, chief sponsor, presented the 
bill which would remove the prohibition of disposal of certain 
radioactive materials enacted by Initiative 84. He felt this is 
a compromise bill relating to uranium mining in the state. He 
said he believed in nuclear energy and that we need the energy 
mining uranium can provide. 

Speaking as a proponent was DR. S. L. GROFF, Montana State 
Geologist. See Exhibit 2. 

REP. BOB MARKS, another sponsor of the bill, said it would pro­
vide an opportunity to develop nuclear mining operations and it 
would do so without endangering the people in Montana. Many 
people are fearful that the milling operations would leave a 
toxic waste dangerous to the public. This bill provides a 
reasonable control that we can live with. Developers would 
like to mine uranium if it is there. This would put money into 
the local economy and employ local people. 

DENNIS LOPACH, representing the Montana Mining Association, 
gave a section by section analysis of the bill. See Exhibit 3. 
He said the U. S. Nuclear Regulatory Commission is responsible 
for uranium tailings in Montana. The act provides a vehicle 
for sampling of tailings of nuclear waste. The uranium pro­
ducers are required to provide funds for reclamation. This 
bill follows the steps necessary to fully regulate the nuclear 
industry. Montana would license the activities at least as 
strictly as the federal government. The Health Department is 
designated as the licensing agent and the Air and Water Quality 
Bureaus would do their parts. He then produced some amendments 
to the bill (Exhibit 4) stating that the language in one of 
the amendments would restrict the prohibition deleted by I-84. 
He did not support that amendment, however, because he felt 
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Montana must work with other states regarding the disposal 
problem. 

MAXWELL K. BOTZ of Hydrometrics in Helena favored the bill. 
See Exhibit 5. 

JAMIESON K. DEUL of Deul and Associates of Albuquerque gave a 
detailed overview of health effects from uranium tailings. See 
Exhibit 6. 

WALT ACKERMAN, Administrator of Land Quality for the State of 
Wyoming, supported this bill. He said mining for uranium in 
his state was very profitable and that they were able to handle 
the industry without problems. He felt a state regulatory 
agency should be able to determine what happens. He further 
stated that his agency particularly checked on the ground­
water problems. 

STEPHEN GASH of Marathon Resources, Inc. supported the bill. 
See Exhibit 7. 

HENRY E. REED of BurWest testified on behalf of the bill. See 
Exhibit 8. 

DR. MICHAEL DONNELLY, Resource Associates of Alaska, Inc., 
spoke in favor. See Exhibit 9. 

other proponents were BILL STERNHAGEN, Northwest Mining Company; 
BILL HAND, Montana Mining Association; GARY LANGLEY, Western 
Environmental Trade Association; JANELLE FALLAN, Montana Chamber 
of Commerce; TERRY MCARDLE, Townsend Chamber of Commerce; JOE 
JEPSON, Economic Stabilization Corporation of Broadwater County 
(Exhibit 10); LARRY LLOYD, Department of Health and Environmental 
Sciences (Exhibit 11); GEORGE JOHNSTON, ASARCO; and, PHIL WALSH, 
Montana Council of Gem and Minerals. 

Speaking as an opponent of HB 652 was DON 
Montana Environmental Information Center. 
MR. SNOW also provided the committee with 
ments as shown in Exhibit 13. 

SNOW, Director of the 
See Exhibit 12. 

some proposed amend-

JIM LYNCH gave some details of uranium mining in New Mexico. 
He then introduced two people who live in New Mexico. The 
first was WILLIAM PAUL ROBINSON of the Southwest Research and 
Information Center. He stated that 45 percent of all mined 
uranium has been mined in New Mexico. He felt the proponent 
testimony was an oversimplification of mining and milling of 
uranium. He wondered if anyone knows what the benefits are 
of agreement states in taking over from the federal government. 
Four out of five mines operating in New Mexico are doing so 
without proper licensing. There are no reclaimed mines in New 
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Mexico. The same situation exists in Arizona. Arizona asked 
for the federal government to take back the licensing process. 
because the state could not afford to provide the licensing. 
Wyoming is a non-agreement state where the Nuclear Regulatory 
Commission provides the licensing. The federal government is 
not prepared to handle the groundwater problems. The benefits 
of agreement states are not clear. Initiative 84 provides for 
reasonable regulation of the industry. The initiative further 
asks for the best technology available. It is a mechanism for 
providing regulations. The costs of providing the regulatory 
licensing are very large and the legislature should be aware 
of that before getting into the processing. MR. ROBINSON used 
an overview which is attached as Exhibit 14. 

BRENDA MCBRIDE, Grants, New Mexico, spoke as an opponent of 
the bill. She has lived her entire life in Grants which is 
billed as "the uranium capital of the world". The original 
promise from the mining industry was for jobs, good economy, 
and community development. Now the community is dealing with 
a boom/bust type of situation instead of a steady growth. In 
addition, the natural resource base is being depleted. The 
companies have a way of getting by the regulations. She felt 
people must be considered when starting this type of industry. 

JAMES CONNER, Flathead Energy Council, was concerned with the 
bill because it attempts to overturn a voter initiative in 
addition to the problems that must be dealt with in nuclear 
mining. See Exhibit 15. He further stated that once the 
voters have spoken on an issue, the legislature should not 
tamper with it until it is proven wrong. 

ED DOBSON, the author of Initiative 84, protested that this bill 
is not a compromise on 1-84 because he had no part in the drafting 
of it. He further stated that in effect 1-84 is being repealed 
by this bill and that the initiative did not ban uranium mining 
in the State of Montana. 

MARK MACKIN, Citizen's Legislative Coalition, stated that it has 
been said the voters did not know what they were voting on. He 
maintained the voters did know and that they stated they did not 
want garbage ,dumped in their backyards, and, more especially, 
radioactive garbage. He further stated that HB 652 does not just 
amend 1-84, it eliminates it. 

ALAN OSTBY, Common Cause, opposed the bill. 

MIKE MALES opposed the bill. 

REP. CONROY closed on the bill. 
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During questions from the committee, REP. HUENNEKENS asked if 
we are giving the federal government complete control of the 
process in the State of Montana. MR. LOPACH replied that the 
regulations affecting radioactive waste will be enforced by 
the state. 

REP. HUENNEKENS then asked MS. MCBRIDE if the same bright pro­
mises were made by the mining industry in New Mexico. The 
answer was yes. 

REP. NORDTVEDT asked MR. CONNER if he thought uranium mining 
should be banned in Montana. The answer was mining would not 
be banned but might be more expensive. MR. DOBSON stated that 
one thing not addressed by all of this was that uranium mines 
are closing around the country because the market is down. 

REP. HUENNEKENS asked if the state could take over the regulations 
but not join with the agreement states. MR. LOPACH said that was 
the situation in Wyoming. The state regulates but with federal 
help. Without permission from the Nuclear Regulatory Commission, 
mining cannot begin. 

REP. HARP asked MR. REED what his company's plans were for mining 
in Montana. He answered that the company had planned to spend 
about $500,000 a year in Montana for exploration. 

REP. NORDTVEDT asked MR. DEUL which forms of energy are the most 
safe. The answer was natural gas and nuclear. 

REP. QUILICI asked if uranium mining comes under the same rules 
as other types of underground mining. The answer was yes. 

REP. NEUMAN asked MR. REED what kind of uranium mining his company 
planned to use, open pit or underground. The answer was under­
ground. 

REP. ROTH asked MS. MCBRIDE if she favored banning uranium mining 
completely. The answer was yes. 

REP. NEUMAN asked if the underground type of mining can be done 
without polluting the groundwater. The answer was yes. 

REP. SHELDEN asked how long it takes to receive all of the proper 
permits before actual mining can begin. The answer was at least 
five years and probably ten before a company can start producing. 

REP. QUILICI asked why the production of uranium is down. The 
answer was at least partly due to the incident at Three Mile Island. 

REP. CURTISS asked what impact I-84 has had on other types of mining. 
MR. REED replied that it had some impact because when mining uranium 
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the company sometimes runs across something else more valuable 
and then uranium becomes the secondary ore. Or, when mining 
something else such as copper, you could run across uranium and 
it could become the primary ore. 

The hearing on HB 652 closed. 

The meeting adjourned at 3:15 p.m. 

Respectfully submitted, 

Dli'tfVER~HA'IliMfu?" < 

Ellen Engstedt, Secretary 
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HOUSE BILL 652 

STATEMENT: 

Dr. S. L. Groff, Montana State Geologist 

In my opinion Initiative 84 is vague and unclear in 

certain aspects -- which would result in mUltiple court 

actions, confusion, and adverse effects to any plans to pro-

duce uranium or thorium. 

Reasonable and positive safeguards are necessary, but 

there is no reason not to produce nuclear fission fuel. 

Therefore, I recommend HB 652 as a rational substitute for 

1-84. 

Montana is not considered to have a high uranium pro-

duction potential as compared to Wyoming, Utah, Colorado, or 

New Mexico -- but Montana and Idaho share the probable Idrgest 

deposit of thorium in North America. 

I recommend favorable consideration and a "do pass" for 

HB 652. 



HOUSE BILL NO. 652 

Section by Section Analysis 

Section 1. This amendment to the purpose section of 

Montana's radiation control explains the Legislature's 

intent to provide a regulatory program for the long-term 

control of tailings resulting from uranium and thorium ore 

processing. 

Section 2. The modified definitions are needed to 

ensure conformity of Montana's statutes with the model state 

Uranium Mill Radiation Control Act developed by the staff 

of the U. S. Nuciear Regulatory Commission. With these 

amendments in place, Nontana is free to pursue "agreement 

status" with the federal government under the federal Uranium 

Mill Tailings Radiation Control Act of 1978. Such status 

would allow Montana and not the U. S. to regulate mill 

tailings. 

Section 3. The deletion of (3) eliminates language 

possibly in conflict with NRC regulations that might pose a 

barrier to agreement status. 

Section 4. Amendment of (2) (c) clarifies the scope of 

the Department of Health's rulemaking powers. 

Se~~ion 5. ~he addition of subsection (9) allows the 

Health Department to defray its costs through assessment of 

fees for the issuance of licenses and inspection of the opera­

tions of licensees. 

Section 6. This new provision confers upon the Health 

Department the power to condemn title to disposal sites 

following expiration of a license issued by the Department for 

a disposal site. Title to the byproduct materials would also 

be condemned, but only if this transfer of ownership is 

required to protect the public's health, safety or welfare. 
, 

Section 7. This section requires that the Department 

develop standards ~or decontamination, decommissioning and 

reclamation of tailings sites. Licenses for activities that 



produce byproduct materials must ensure that the Department'-s 

standards will be met before the license expires. 

Section 8. If tailings and a disposal site are condemned, 

the Department must require a surety, or financial guarantee, 

from the licensee in sufficient amount to allow for full 

decontamination, reclamation, and, if necessary, long-term 

maintenance of the disposal site. 

Section 9. The exemption discussed in this section 

applies only to activities conducted by agents of the federal 

government. The Department would monitor these activities 

inspite of the exemption. 

Section 10. This provision precludes adoption by the 

Health Department of standards, licensing requirements or 

financial conditions more stringent or burdensome than the 

parallel requirements of the federal government. 

Section 11. The policy section of Initiative 84 is 

amended to substitute a state regulatory program for the 

disposal ban. 

Section 12. (1) of this section allows the disposal of 

radioactive waste in Montana if done pursuant to a license 

issued by the U. S. or the state. (2) is eliminated as 

unnecessary. 

Section 13. This section amends the penalty provision 

for violations of the disposal statute to clarify that a 

violation occurs only if no license is issued covering the 

activity. 

Section 14. This section provides that condemnation 

pursuant to the act is a public purpose for use of the eminent 

domain power. 
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February 15, 1981 

Representative Dennis Iverson 
Chairman, House Natural Resources 
Montana Legislative Assembly 
State Capitol 
Helena, Montana 59601 

Representative Iverson: 

-

My name is Maxwell K. Botz and I reside in Clancy, Montana. I am testi­
fying as a proponent of House Bill 652. I am president of Hydrometrics 
which is a consulting firm in Helena, Montana. I am a registered pro­
fessional engineer in Montana and have worked in ~10ntana for over 15 
years on mining and water resources probleMs. My previous experience 
includes 6 years as head of the Hydrology Division of the Montana Bureau of 
~lines and Geology and 4 years as chief of technical investigations 
section for the Montana Water Quality Bureau. 

Initiative 84, approved by the general public in November, 1980, has 
raised a number of probleMs both in the mining industry and with engineers 
and environmental scientists in Montana. I have several concerns about 
Initiative 84 and its status as law in ~ontana. 

My first concern with Initiative 84 is that the Initiative description in 
the state's voter information pamphlet was misleading in its description 
relative to uranium mining in Montana. Page 4 of this official publication 
stated: 

"The proposal does not specifically prohibit the mining of 
minerals such as uranium ... " 

-

Initiative 84 does, in fact, prohibit mlnlng of uranium in Montana as I am 
sure potential mining companies will testify in this hearing. In my opinion, 
the voters in Montana were not concerned about uranium mining, but were concerned 
about the so-called "dumpi ng" of hi ghly radioacti ve nucl ear wastes in Montana. 
Such wastes could be hazardous to the environment in Montana. 

Secondly, the passage of this Initiative stops all development of a 
potentially important sector on Montana's mining economy without 
benefit of meaningful public debate and, I believe, with minimal public 
understanding of the issues. I would ask the question. How many 

Ground Water O(>velopment Geotpchnical Investigation Water RpsourCt"s Engineering 

Mining Hydrology WatN Quality Water Right<. 
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ordinary Montana citizens could read Initiative 84 and determine its 
impact? I submit that few citizens would have concluded Initiative 
84 would prohibit uranium mining in Montana. I believe an amendment 
to allow uranium mining in Montana is entirely consistent with the 
pubic attitude and consistent with the citizen desire to protect 
Montana's environment. 

Mining of uranium in Montana can occur by in-situ solution processes 
or as open pit mines and underground mines. There are existing state 
and federal laws and regulations that cover uranium mining and provide 
for protection of the environment. I would like to briefly describe 
the existing regulatory framework in Montana relative to potential 
uranium mining. 

In-situ uranium mining consists of injection of chemical solutions 
through wells into the ore bearing zone. These solutions dissolve 
uranium minerals in the ground and the solutions then are withdrawn 
from the ore zone by recovery wells. This mining technique is widely 
used in the western United States for recovery of uranium. This type 
of mining is completely and comprehensively controlled by the Montana 
Water Quality Bureau rule entitled, "Montana In-Situ Mining of Uranium 
Control System (MIHUCS) Permit." This rule provides a very stringent 
control for in-situ uranium mining and provides complete protection for 
the environment during mining. In-situ mining also is regulated by the 
Montana Strip and Underground Mine Reclamation Act and regulations 
pursuant to this act. 

Open pit mining and underground uranium mining is controlled under the 
Montana Department of State Lands Strip and Mining Reclamation Act and 
by regulations pursuant to this act. Montana rules passed pursuant to 
this act are in conformance with the U.S. Department of the Interior, 
Office of Surface Mining, Strip and Underground Mine Reclamation Rules. 
Montana mining rules are considered to be the most stringent in the 
United States. These rules cover every phase of underground and strip 
mining, including permitting, mine planning, reclamation, protection of 
the environment, protection of water and air quality, bonding and many 
other factors relative to protection of the environment. 

Tailing from uranium mining operations have been of concern. In response 
to this concern, Congress, in November, 1978, enacted Public Law 95-604 
entitled "The Uranium Mill Tailings Radiation and Control Act of 1978." 
Purpose of this act is to: 

" ... regu1ate mill tailings during uranium or thorium ore 
processing at active mill operations and after termination 
of such operations in order to stabilize the control of 
such tailings in a safe and environmentally sound manner 
and to minimize or eliminate radiation health hazards to 
the public." 
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After passage of this act, the U.S. Nuclear Regulatory Commission 
(NRC) produced a generic environmental impact statement on uranium 
milling dated September, 1980. Purpose of this EIS was to assess 
any potential environmental impacts of uranium milling operations 
and to provide an opportunity for public participation and decisions 
on proposed changes in the Nuclear Regulatory Commission regulations 
on uranium milling and tailings disposal. 

The uranium milling generic EIS carefully and thoroughly examined the 
adequacy of existing regulations concerning mill tailings. This effort 
also recommended revisions of these regulations to assure public health, 
safety and protection of the environment. The U.S. Nuclear Regulatory 
Commission presently is developing comprehensive regulations for uranium 
mill tailings. These regulations presumably will be implemented by the 
NRC and potentially the regulatory program could be assumed by individual 
states as these states develop parallel regulations and demonstrate the capa­
bilities for administering these rules. 

In summary, the mining, milling and disposal of wastes from the uranium 
industry are covered by an existing comprehensive set of laws and rules. 
The Nuclear Regulatory Commission proposed rules on milling and disposal 
of wastes are specifically keyed to solving problems that have occurred 
in the past due to disposal of tailings. 

I am particularly concerned about potential impacts of mining and milling 
on water quality. This is a sensitive issue in Montana and has been 
identified as a potential problem in uranium developments. I am very 
familiar with existing water regulations and have, in fact, written 
portions of these regulations. I am confident that existing Montana 
Water Quality Bureau regulations will prevent deteoriation of ground-
water from in-situ mining. These rules also will very adequately protect 
surface watprs from uranium mining, milling and tailing storage operations. 
The Montana Department of State Lands regulations provide for protection of 
groundwater from strip and underground mining. This proposed bill also 
has provisions for development of regulations to protect water resources. 

Banning of uranium mining in Montana by Initiative 84 appears to be a case 
of a significant regulatory constraint - in this case, a ban on mining -
with little commensurate environmental benefit. It is my opinion that 
this is the type of regulatory control that is counter-productive and 
should be reconsidered by the Montana legistators. 

A final concern about uranium mining in Montana is the ability of the state 
to adequately regulate this activity. I believe the state's stringent 
regulatory programs for air quality, water quality and coal mining clearly 
demonstrates Montana's capability for controlling development activities. 
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For these reasons, I support the House Bill 652. Thank you for the 
opportunity to comment on this issue. 

MKB:bb 



... 

HOUSE BILL NO. 652 

Statement of Jamieson K. Deul 

Concerning 

Low Level Effects From Uranium Mill Tailings 

My name is Jamieson K. Deul. I am a member of Deul 

and Associates of Albuquerque, New Mexico, specialists 

in environmental licensing and permit management. I have 

been asked by the Montana Mining Association to testify in 

support of House Bill No.' 652 by offering some observations 

on health effects of uranium tailings. 

My educational and professional background includes a 

broad range of experience relative to nuclear science. I 

am a graduate of the U.S. Naval Academy (1954), and a retired 

Commander from the nuclear submarine fleet. I have nine 

years of graduate nuclear engineering experience. Additionally, 

I hold an advanced degree in business (MBA - management) . 

From' 1975 - 1977 I was Senior Engineer for Ranchers 

Exploration and Development Corporation. Deul and Associates 

was formed in 1977. In May, 1980, I was elected President of 

Environmental Reclamation Hanagers, Inc., a Colorado corporation 

specializing in uranium mill tailings disposal. 

In recent years I have delivered numerous technical 

papers at professional meetings, and have appeared before 

Congressional committees as an expert witness on environmental 

matters. 



I consider my technical specialties to be radiological 

health effects and water chemistry. My statement here today 

will concentrate on health effects of uranium mill tailings. 

I am pleased to have the opportunity to share these observa­

tions on this extremely important issue. My hope is that I 

can dispel certain common misconceptions about the health 

effects associated with uranium mining and milling. 

The "Radon Connection" 

For the purpose of this statement, I will concentrate 

on theubquitous radon gas as the principle, low level radia­

tion effect from uranium tailings piles. Standards have also 

been proposed for gamma radiations but, by most accounts, 

this is much less of a low level problem than is radon. I 

am also aware of some recently completed research at Oak 

Ridge National Laboratories that suggests that Polonium may 

be a major concern in tailings, but that data is preliminary 

at this time. 

What is radon gas? In the first place it is not a gas 

in the accepted sensei that is, it has no driving pressure 

head. It might prove a more convenient description to call it 

radon vapor. Radon vapor, then, is 7~ times heavier than air. 

Radiologically, it is an alpha emitter which means it 

spontaneously gives off high ionizing potential, but low 

penetrating power, particles. In fact, the alpha particle 

has such low penetrating power that this sheet of paper will 
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completely shield a person. The problem, though, is breathing 

radon decay products, called radon daughters. If radon 
, 

daughter products are ingested into the lungs, their alpha 

emissions may cause cancer. The principle carcinoma associated 

with breathing radon, or more basically, associated with 

radiological effects, is oat cell carcinoma of the undiffer-

entiated small cell type. Radon has a 3.8 day half life, which 

means in less than four days, half of its initial radioactivity 

has decayed away. In less than a.month it essentially 

becomes inert or non-radoactive. 

The Tailings Si-tuation 

The NRC, in its April, 1979, Generic Environmental 

Impact Statement (GElS) on uranium milling estimates (p.3 - 17) 

that by the year 2000 we will have almost 2900 x 106MT of 

radon emitting tailings in the U.S. However, since this 

estimate was developed, a significantly lower (by about 30%) 

national elec.trical demand is predicted and none of the new 

mills projected for start-up in 1980 are on-line as of 

the fall of that year. There are basically two categories, 

chronologically, of tailings--active and inactive. The later 

group are those WWII, Manhattan Project-related tails that 

have been abandoned following accepted procedures at the time. 

In 1978 the government adopted the legal position of 

"compassionate responsibility" for those 19~O' s cr ises generated 

wastes and passed the Uranium Mill Tailings Radiation Control 
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Act (UMTRCA). The Department of Energy has seven years, 

{after the new standards are established}and over $500M to clean up 25 designated 

inactive sites across the country, most of which (22) are In 

the western states. The Environmental Protection Agency (EPA) 

is responsible for writing the cleanup standards for this 

program. In a Federal Register issue (April 22, 1980) when 

their interim standards were published the EPA stated: 

"Tailings usually only pose a significant risk 
to people \vho are exposed for. a· long time." 

and 

"The greatest hazard from tailings on open lands 
is increased levels of radon decay products in 
buildings. II 

Tailings Reclamation Regulations 

Last year an amount of soil cover that had grown from 

two feet in 1977 to seven feet in 1978, including a compacted 

two foot clay cap, to, finally, a minimum of three meters or 

about 10', was adopted by the NRC. At first the standard was 

designed to reduce the radon emission level to no more than 

twice background (and the gamma ray levels to equal back-

ground). The revised regulations proposed in the NRC's 

Generic Environmental Impact Statement, issued in September 

of 1980, specify an absolute amount of radioactive flux--

a measure of radioactivity per unit of area in a given time 

increment--without regard for how high or how low the natural 

background conditions actually are. The NRC proposes 

2pCi/m
2
-sec. 
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Field Experience With Tailings Reclamation 

To date there has been only one full scale test of a 

modern tailings reclamation action. My firm designed and 

executed the post-operation reclamation evaluation plan for 

this facility when it ceased operations. In a report to the 

responsible state regulatory agency ( Duel & Associates ' 

letter of December 21, 1979, to Mr. C. Mattson, Colorado 

Department of Health) we provided the following results for a 

tightly engineered compacted clay cap of 2' - 3': 

Background (17 stations, 43 measurements) -

2. 45pCi/m2-sec 

Tailings site (8 stations, 24 measurements) -
. 2 

1.8lpCi/m -sec 

When discussing these actual results with less than three 

feet of clay cover versus the requirement for 10' (3m), as now 

promulgated, regulatory officials tell me they are not 

surprised. Regulatory officials argue that the extra cover 

is needed to protect· the site from erosion for 1,000 year 

time periods or longer. Although subject to a great deal 

of dispute, the 10' requirement prevails. 

Linear Hypothesis 

To discuss the low level health effects related to 

tailings one must keep in mind this assumption. It can best 

be described as saying if a lot of something is bad for you 
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then a little of it is also bad in a proportionate way. 

Until recently there was extensive data on radiological 

effects at high levels but an almost total void of informa­

tion in the low level area. Most agencies responsible for 

radiological health have adopted the linear, no threshhold 

hypothesis as a conservative way to proceed. However, some 

others feel that the body does have a tolerance level for 

radiation just like it does for aspirin. Below a certain 

level, aspirin can be very theraputic; well above that 

level, it can cause serious physical effects. Those who 

challenge the linear hypothesis as being unrealistically 

.:estrictive point out cases like Denver which has about twice 

as much natural radiation (because of its altitude) as New 

Haven but also has a lower cancer incidence rate. Recently 

a small number of researchers have suggested that successively 

lower levels of radiation have greater and greater impacts on 

the individual. This would seem to suggest that. the 

maximum impact would occur with no radiation present. The 

linear, no threshhold hypothesis is a major bone of contention 

in many low level effects assessments. 

Low Level Health Effects 

- From Mining 

I hope that most people would accept the assumption 

that uranium miners are, as a group, unavrrdatly at greater 

risk from low level (and high level) radiation effects than 
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the general pUblic. After three years of searching through 

death records the Uranium Epidemiology Study of the UNM Cancer 

Research and Treatment Center in Albuquerque has found no 

cases of lung cancer deaths among New Mexico miners who started 

work in or after 1961. Their study group consists of almost 

4,100 underground miners with one year, or more, experience. 

Although this study has many more years to run, this initial 

data is a dramatic early statistic. In Grand Junction, 

Colorado, widely known pathologist, Dr. Saccamenno, has been 

following lung cancer deaths in the Colorado Plateau for 

over 25 years. The cases of oat cell carcinoma (radiation 

related) in 292 lung cancer deaths through 1979 have dropped 

steadily in every five year recording period measured. From 

1954 - 1959, over 76% of miner lung cancer deaths were of 

the oat cell type. In his most recent 5-year period 

(1974 - 1979) that percentage has dropped to under 23%, 

close to the frequency of occurrence in the general pUblic. 

In 1979 there were no oat cell carcinoma deaths. 

- From Tailings 

A world famous health physicist with extensive credentials 

in academia and major government agency contracting, Dr. Keith 

Schiager, testified (Albuquerque - October 18, 1979) against 

the NRC low level effects predicted in the GElS. Their 

estimate of 10 deaths per year through the year 3,000 should 

only be "one-fourth of one premature cancer death per year" 
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and for completely uncovered tailings, far different from the 

10' of cover now required. The "proposed radon emission 

criterion of 2pCi/m
2
-sec. is not based upon either the 

necessary protection of individuals or on considerations of 

public health risks", he pointed out. The GElS assumed outdoor, 

background radon concentrations (riot flux) in the west of 

240pCi/m
3

• A 1969 government study by Shearer and Sill 

reports levels in Grand Junction (800), Durango (500), Salt 

Lake City (380) and Monticello (340) all above the NRC stated 

average. The use of averages instead of site specific conditions 

was decried. Schiager added that: 

"No mining company would be in business if the 
only ore available contained the average mineral 
concentration found in the earth's crust." 

Even for a worst case scenario of (I) a residence built 

directly on a reclaimed tailings pile with (2) a radon 

emission rate of at least 10 Limes the NRC limit it was shown 

that the indoor rate "would still fall within the range of 

natural background." 

Risk Comparisons 

At the same hearing in Albuquerque when Dr. Schiager 

testified in 1979, chemical engineering PHD, Dr. Harrison 

Rhodes, with the Union Carbide Corporation, presented an 

American Mining Congress (N1C) developed set of curves showing 

rome comparative ri·sks. (See Figure 1). Because of the 
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wide range of risks included it was necessary to represent 

them with a logarithmic vertical axis. 

Consider first the risks taken directly from the draft 

GElS. The far-field and continental risks shown in the bottom 

two curves are lower than those for the regional population 

by factors of about 200 and 250, respectively. On a far-

field basis the risk from uncovered tailings is nearly an 

order of magniture below the lower end of a suggested acceptable 

risk range of 0.1 ·to 1 health effects per million persons 

per year, and is about the same as an FDA recommendation of 

an acceptable level of risk for carcinogenic residues in 
I 

meat products. 

The draft GElS risks are shown by the· upper curve in 

the figure. At the base case level of no control (a flux of 

450PCi/m2-sec) the risk is about 4. This is about 1/20 of 

the risk of natural background radiation, about 1/3 the risk 

of being l.n a room \<7i th a smoker or the risk from common 

household accidents. The 2pCi/m
2
-sec requirement suggested 

by the GElS is clearly not supported by the risks. 

The Question in Perspective 

The NRC, in an overly generous prediction, said in the 

GElS that we would have 2900 x 106MT of uranium mill tailings 

by the year 2,000. That huge sounding volume of tails would 

occupy only 0.0013% of the land mass of the contiguous 48 

states. Whether you accept fully the arguments for· the lack 
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of any real evidence for a proven low level radiation effects 

problem, surely the point is made that it will not have a 

major geographic impact on our nation. This should be more 

obvious when one considers the normal remote, semi-arid 

location of most uranium mills. 

University of Pittsburgh physicist and researcher, Dr. 

Bernard Cohen has viewed the perspective in another way. He 

has taken the GElS fatality predictions of la/year (which 

Dr. Schiager says should be only ~ person/year) and compared 

them, unadulterated, with other known risks. The GElS mill 

tailings risks, using NRC's figures, equate to 4 fatalities 

per year with today's population. Compare this with: 

All accidents 100,000 vs 4 

Suicides 28,000 vs 4 

Drownings 8,000 vs 4 

Choking on food 3,000 vs 4 

At this point I hope the Comittee can properly evaluate 

the low level radiation effects from uranium mill tailings. 

The Need for Uranium 

Uranium has only one peaceful use--the generation of 

electricity. The petroleum fuels we are currently burning 

up at an alarming rate represent irreplaceable sources of 

key elements of pharmaceuticals, plastics, fertilizers and 

other important products. If we do not use our uranium 

resources they will gradually decay away. Our energy plight 
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is so severe that we must also use coal for the time being 

but it has a far greater impact on our environment than 

nuclear ever will have. If we are to survive and not use 

nuclear power, an alternative must be provided. None exists 

today or in theforseeablefuture that will meet the expected 

demand. Solar, for the large central power generating 

requirements of schools, hospitals, theaters, etc., is 

still 20 - 50 years away. Geothermal, wind, ocean currents, 

and others can help but only for limited portions of our 

energy needs. Even assuming the more gradual energy growth 

curve of 1980, we still will face crippling shortages in a 

few years if we don't get going very soon. The United States 

needs nuclear power today. 

Opposition to Uranium and Nuclear Power 

I do not sU9gest that my statement represents the only 

viewpoint, the only perspective. I have tried to be as 

factual and straightforward as I can. Others will differ 

from my perspective, some for philosophical reasons, some 

for personal bias and even some for political considerations. 

\-vhat I hope can be avoided, however I is the phobia approach. 

Robert L. DuPont, a practicing psychiatrist and President 

of the non-profit Istitute for Behavior and Health, describes 

it this way: 

"A phobia is a malignant disease of 'what if's'. 
The phobic thinking process is a spiraling chain 
reaction, to use an atomic energy analogy, of 
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'what if's', and each 'what if' leads to another. 
'What if this happens and then what if that 
happens, ~nd then what if the other thing happens?' 
Phobic thinking always travels down the worst 
possible branching of each of the 'what if's' 
until the person is absolutely overwhelmed with 
the potentials for disaster." 

I feel we must work very hard to avoid phobic thinking 

about uranium, and must arrive at a practical view of the 

need for this min~ral. The other real dangers today are too 

great, far greater than the 'what if' potentials for health 

difficulties from uranium mining and milling. 

Thank you for your time and consideration. 
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TESTIMONY IN SUPPORT OF 

HOUSE BILL NO. 652 

Today, I would like to address the general economic benefits, environmental 

trade-offs, and national energy implications of the development of the uranium 

solution mine in Montana; and present a brief synopsis of the regulatory frame-

work for a uranium development in ~10ntana. 

Virtually any such development \"lOul d go through three phases: an explora-

tion phase, a pilot testing phase, and a commercial phase. Exploration activi-

ties would result in several boosts to the local and regional economy. There 

would be payments to surface landowners for exploration and drill ing privil eges, 

contracts let with local exploration drillers, and local purchases of equipment 

and materials. The permanent and temporary employees on site during the drilling 

season would purchase goods and services from stores, motels, etc., as a result 

of the exploration activities. 

During pilot testing, virtually all of the payments and purchases of goods 

and services mentioned for exploration would be expanded. A typical pilot 

operation might last one to two years and would have anywhere from 12 to 15 

full-time employees. 

In a commercial operation, all of the above types of payments would be· 

increased proportionately according to the activities. Most significantly, 

the commercial facility would have a life expectancy of approximately 20 years 

and have a full-time staff of approximately 75 employees. These will be permanent, 

well-paying jobs in a developing industry. In addition, approximately 50 to 75 

workers would be required to construct the facility. There has traditionally 

been a good transition of workers from construction to production. Approxi-

mately one-half to three-f6urths of the workers at a typical production facility 



can be from the local work force. 

The base for county property taxes would be increased considerably, easing 

the burden on local landowners. In addition to the payroll and the local pur­

chase of goods and services, such a facility would generate royalties to both the 

landowner and to the state under various provisions of existing state law. 

Significantly, it would contribute to long-term stability with good jobs as part 

of the local economy, and expand the financial base of banks for home loans 

and other services. 

let's turn for a minute to the environmental trade-offs involved in such a 

development. No one can responsibly state that there will be "no environmental 

impact II from any new development, be it housing, energy, mining, highway, or 

whatever. However, when you look at the comprehensive environmental review 

currently mandated by state and federal laws and regulations, a uranium solution 

mine stacks up pretty well against, say, a conventional uranium mine. 

For a typical open-pit uranium mine and mill, the total disturbed area would 

be approximately 700 to 1,000 acres. By contrast, a solution mine would disturb 

about 100 to 200 acres during the life of the facility. Surface disturbance and 

excavation are vastly reduced, as is the extent of surface revegetation. 

The number of employees for a conventional facility would be 600 to 700. A 

commercial-sized solution mine typically has about 75 employees. Thus, the 

potential impacts to local social service delivery systems are reduced considerably. 

The unplanned "boom town" situations which have occurred at some \'Jestern energy 

developments are not likely to occur with a solution mine. 

The potential energy that can be produced from the products of the uranium 

mi ne are cons idera bl e compared to more convent i ona 1 resources. Hhen processed 

into a nuclear fuel, a pound of yellowcake provides the energy equivalent of 
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approximately 1700 gallons of oil or 10 tons of coal. This means a typical 

uranium solution mine facility designed for 250,000 pounds of yellowcake per 

year would produce the energy equivalent of over 770,000 barrels of oil, or 

25 million tons of coal per year. This statement is not anti-coal or anti-oil; 

it is merely a fact. Nobody wants the western states to become energy colonies 

for the east, and I am not saying that we shouldn't mine coal. However, it 

appears inconsistent to me that those who oppose coal mining also would oppose a 

uranium solution mine which could produce a considerable amount of energy resources 

at a fraction of the impacts. 

The developments which would be encouraged by the passage of this bill 

would provide good energy production for the impacts incurred. The affected 

area, both the land surface and the ground water, can be reclaimed and restored 

in compliance with all state and federal requirements. 

In summary, the passage of this bill will mean more jobs for Montanans and 

more revenue to the state. If it doesn't pass, it will mean fewer jobs and less 

revenue for the state, and even greater dependence on foreign energy imports. 

Stephen L. Gash 
Marathon Resources, Inc, 
Denver, Colorado 
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TESTH10NY TO NATURAL RESOURCES CO~MITTEE 

MONTANA HOUSE OF REPRESENTATIVES 

HB 652 - February 16, 1981 

I am Henry E. Reed of Billings, Montana. I am Director of BurWest, a joint 

venture of Burlington Northern and Westinghouse operating primarily in the states 

of \\ashington, Idaho and Montana for the purpose of finding and developing 

uranium deposits. BurWest has spent approximately $5 million in exploration since 

1975, over half of which has been in the state of ~lontana. During that time we have 

found important occurrences of uranium which deserve further exploration and 

evaluation to see if an ore deposit exists. During 1980, BurWest intended to spend 

about one half million dollars ~n exploration in Hontana.. In addition \'le had 

a potential joint venture with a third party which could have generated several 

hundred thousand additional dollars for exploration in Montana.· 

\"hen Ini tiati ve 84 quali fied for the ballot, Bur\\fest pulled out of Montana, 

abandoned its projects and did only clean-up work. We suspended work in the Townsend 

area where a drilling contract had been issued. Following the apparent defeat of 

Initiative 84, we returned to the Townsend area and began drilling, only to have 

the official canvass reverse the verdict, whereupon we abandoned the project. 

As a result of the passage of Initiative 84, BurWest and, as far as we know, 

all other uranium exploration companies, have suspended or abandoned their 

exploration and development for uranium in Hontana. Because of this Initiative, 

BurWest has less funding than previously and has terminated two employees. Both 

of these employees are graduates of the University of ~lontanai one has a family 

and home in Missoula. Both are among the ranks of the unemployed. \'Je have also 

cut back on the administration staff. Thousands of dollars which could have been 

paid to landowners in the State of Montana for royalties will be lost if Initiative 

84 is not reversed. 



Proponents of Initiative 84 convinced enough people that uranium mining would 

not be banned to result in its passage. I personally direct a uranium exploration 

and development firm and I can tell you that Initiative 84 does effectively ban 

mining of uranium in Montana. Proponents of the Bill point out that we could move 

the tailings or the ore body out of state. We often hear about one company which moves 

ore from Colorado to New Mexico; however I have a letter here from that company, 

Homestake Hining, pointing out that it is a temporary movement for them to try to 

get some cash flow. They are leaving a moutain of low grade ore that will 

ultimately be processed by a mine-site mill, and as they point out, it is 

environmentally unsound to continue such a movement because of the energy waste to 

move the ore by truck (letter attached). It would be like telling the coal industry 

that they can mine coal by surface methods but will have to move the overburden to 

another state. It might be physically possible, but it would be economically and 

environmentally rfdiculous. 

Burwest is interested in continuing exploration in Montana to find and develop 

uranium resources vital to national defense and our energy and medical industries. 

In doing so, we will provide opportunities for jobs, lease and royalty income to 

landowners, including the state of Montana, and an increased local and state tax 

base. 



@; ~G: 
HOMESTAKE MINING COMPANY 

PITCH OPERATIONS 

320 NO. MAIN 

GUNNISON. COLORADO 81230 

TELEPHONE 303641-3296 

May 30, 1980 

Mr. H. E. Reed, Assistant Vice President 
Coal and Minerals Division, Burlington Northern 
800 First Northwestern Bank Center 
175 North 27th Street 
Billings, Montana 59101 

Dear Mr. Reed: 

COr..L [,. MINERAtS 
BILUNGS 

JUN2 'SO 

~ RLB _ R[H_ 
pee _ CW)...::.:l-
MGC_ HER~ 
fiLE ____ _ 

Earlier this month you spoke with the Environmental Coordinator for 
Ho~estake Mining Company's Pitch Mine. The conversation revolved around the 
proposed Montana Initiative 84 and the effect it would have on uranium mining. 
Homestake's Environmental Coordinator had been mis-quoted in a local paper as 
saying that it was profitable for Homestake to ship uranium ore from Colorado 

~ to mills in New Mexico. Most of the inaccuracies in this statement were ver­
bally explained to you; however, I would like to take this opportunity to provide 
a written reply. 

Homestake Mining Company has not yet obtained the necessary license for the 
construction of a mill at our mine site in Western Colorado_ We anticipate being 
able to begin construction by late this fall. Until that time, however, we will 
continue to ship ore to mills in northern New Mexico. 

Several aspects of this operation should be noted: an important fact is 
that we are shipping only high-grade ore, and lower-grade ore ;s being stockpiled 
at the mine in anticipation of the mill development. Hithout the development of 
the mill, the Pitch Mine would run out of shippable high-grade ore within several 
years. 

More importantly, shipping ore to New Mexico for milling is not a profitable 
operation for Homestake Mining Company--it is being done for two reasons. First, 
~~t~0~9h shipping uranium ore is not profitable, it does generate a cash flow for 
continued mine operations and mill development. Secondly, Homestake does have 
t.;r(;r.i~J::J delivery comiT.itments and at present this is one of the \'Jays those commit­
;~~~t~ are met. Shipping ore will be discontinued as soon as the mill at the mine 
site is operable. 



Mr. H. E. Reed 
May 30~ 1980 
Page 2 

For Homestake Mining Company to ship all of its uranium ore to out-of-state 
mills would be unreasonable. It would be unreasonable not only from the perspec­
tive of company economics but also from the perspective of a logical national 
energy policy. Such an operation would not only be non-profitable for Homestake' 
but~ as you point out, also a terrible waste of energy. 

We felt that perhaps a written reply would be helpful to you. If you would 
like further clarification or additional information, please feel free to contact 
us. 

Sincerely, 
,1 'iJ ~ 
~-:;t~ l./f/·)~?-u-
v 
lJoe Danni 
Public Relations Manager 

JLD: nea 
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RESOURCE ASSOCIATES Of ALASKA, INC. 

5926 MciNTYRE STREET, GOLDEN, COLORADO 80401 

TELEPHONE:(3031278-7250 

TELEX:45 537 

TESTIMONY IN SUPPORT OF HOUSE BILL 652 

PERTAINING TO DISPOSAL OF RADIOACTIVE WASTES 

STATE OF MONTANA HOUSE COMMITTEE ON NATURAL RESOURCES 

Dr. Michael F. Donnelly 
Vice President 

Resource Associates of Alaska, Inc. 
5926 McIntyre Street 

Golden, Colorado 80401 

February 16, 1981 
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Resource Associates of Alaska's uranium exploration program in the western 
u.s. includes a major commitment in Montana, because of the state's high geolo­
gic favorability to host major new deposits of uranium. Some of these new 
deposits may also be accompanied by economic amounts of strategic and precious 
metals that are critical to the national defense and economy. 

RAA holds five uranium properties in Montana (Figure 1). These are held 
through combinations of private leases with Montana residents, Montana State 
leases, and federal lode claims. 

In addition to the five properties, RAA has identified fourteen areas, pri­
marilyin western Montana, that have high potential for economic deposits of 
uranium and other metals. These additional areas will be considered for further 
evaluation and possible minerals rights acquisition, provided the negative as­
pects of 1-84 are modified by passage of House Bill 652 or some equivalent 
measure. 

Further investment in acquisitions of mineral rights or reconnaissance ex­
ploration will depend largely upon the emergence of a State policy that allows 
for the reasonable and safe disposal within the State of radioactive waste prod­
ucts of Uranium mining and milling, or of production of other metals associated 
with uranium. The necessity to dispose of such wastes outside the State would 
preclude, in nearly all cases likely to occur in Montana, the economic recovery 
of a uranium or associated metals ore body. 

Table 1 summarizes the economic benefits of RAA's exploration program to 
the State of Montana, Montana residents, and businesses. Terms of RAA's leases 
include royalties, bonus payments, and "annual rental payments. Therefore, if an 
economic deposit of uranium or associated metal is found, the lessor (State of 
Montana or private landowner) could realize a substantial income in the form of 
royalties, in addition to the annual lease and advanced royalty payments. 

For example, $15 million in royalty payments would be received by the State 
of Montana, in addition to any applicable taxes, if an economically exploitable 
uranium deposit were discovered on State leased land, assuming minimum parameters 
for such a deposit, under conditions likely to prevail during the next five to 
ten years. 

RAA's exploration program in Montana was sharply curtailed in June, 1980, 
when Initiative 84 appeared to have qualified for inclusion on the November bal­
lot, because its inclusion rendered uncertain the entire future of a uranium­
mining industry in the State. Exploration projects in Montana budgeted at 
$920,000 were cancelled for 1980. All drilling was stopped~ Reconnaissance pro­
grams were replaced with work in othe~ states that had sound regulatory systems 
(either the NRC or their own) for disposal of radioactive wastes" associated with 
the production and processing of uranium ore. 

All mineral rights acquisition was stopped, including acquisition of State 
leases, leasing from private landowners, and claim staking. Therefore, even 
before its passage, 1-84 substantially diminished the abilities of landowners, 
including the State, to realize an economic gain by leasing mineral rights for 
exploration and to have their land evaluated by drilling. ~n additi~n, the 
Initiative also impaired RAA's ability to exercise its rights to evaluate and 

-1-



develop federal claims under U.S. mining laws. 

Exploration of RAA's properties during 1980 was confined to the minimum 
necessary to hold the properties, including the federal assessment obligations, 
until the outcome of the radioactive waste disposal issue could be determined. 

After the Initiative passed; a major effort on RAA's part to joint venture 
the Montana properties was interrupted because of the uncertainties about the 
future of uranium mining in Montana among as many as eleven major exploration 
companies that had, prior to the Initiative, showed strong interest in the prop­
erties. As a result, the expenditure of $7 million planned under these joint 
ventures in Montana was not realized. In addition, internal work plans for 
properties, which planned for the expenditure of between $1.7 and $3.0 million in 
drilling and mineral rights acquisition during 1981, were not implemented. 

_ Unless disposal of uranium m1n1ng, milling, and other processing wastes is 
allowed in Montana, RAA will probably curtail any further exploration in the 
State. This will apply to other metals in addition to uranium, because of the 
likelihood in Montana that any economic metal deposit discovered, particularly 
strategic and precious metals, would be associated with anomalous concentrations 
of uranium, and thus could be economically unrecoverable under Initiative 84. 
Our exploration funds will be re-directed into states where their expenditure 
has a chance of being recovered by future production of a discovered deposit. 

Passage of Bill 652 or its equivalent will allow continuation of RAA's re­
connaissance programs, of property drilling programs, of lease payments and 
royalty provisions, of additional mineral rights acquisition, of joint venture 
development, and of deposits of State reclamation and performance bonds. 

Exploration companies such as RAA -require the assurance of a long-term, 
reasonable economic and political climate to justify the many years and large 
expenditures within the State that are required to locate new ore deposits. If 
State policies do not provide such assurance, funds will be directed elsewhere. 
And once halted, such exploration programs are commonly more expensive to start 
up again, thus becoming even more risky and difficult to justify economically. 

If Bill 652 or its equivalent is passed and our program in Montana continues, 
RAA believes that any new resources that are discovered can be developed within 
the State responsibly under existing federal licensing procedures,or_:under a 
future state regulatory system similarly structured to protect public health and 
the environment. The new resources will result in substantial economic benefits 
for the State of Montana, its residents, and the U.S. as a whole. 

-2-
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ECONOMIC STABILIZATION 
\,," ~j,~ 

CORP. !\!~'\. -~~ 
p, 0, BOX 96 • TOWNSEND. MONTANA 59644 '\' ,/'~' I' \ \' ,'/ ~' 
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~~~r--------------~ 

Montana State Legislature 
Montana State Capitol Building 
Helena, MT 59601 

Dear Sirs: 

RE: HB652 

I am representing the Economic Stabilization Corporation 
of Broadwater County. My group would like to see a workable 
solution found to the problems caused by Initiative 84. 

Broadwater County has not only lost a projected 
$250,000 in uranium exploration but also the financial 
benefit that would occur if exploration for the ore were 
successful. 

Broadwater County has lost this potential benefit 
in the name of "preservation of our environment". My 
group feels that the environment is adequately protected 
by the State Department of Health and the Environmental 
Protection Agency without doing away with the beneficial 
effects of uranium mining. 

For these reasons, the Economic Development Corporation 
of Broadwater County supports House Bill 652. 

Sincerely, 

,./-"- ,/F ""-----
" 

Joe Z ~ <Jepson 
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Department of Health and Environmental Sciences 

Testimony to the House of Representatives, Natural Resources Committee, 
Regarding House Bill No. 652 

Prepared by Larry Lloyd 
Occupational Health Bureau 

449-3671 

The Atomic Energy Act of 1954 was amended on November 8, 1978, by the 

Uranium Hill Tailings Radiation Control Act (UMTRCA). Prior to the enactment 

of UMTRCA uranium mill tailings were not within the definition of source 

material or any other material licensable by the U. S. Nuclear Regulatory 

Commission (NRC). Therefore, prior to UMTRCA uranium mill tailings were 

beyond the NRC's licensing jurisdiction and were subject to control by state 

governments. 

The definition of "Byproduct Material II was redefined in Ut~TRC.A to include 
, 

uranium and thorium mill tailings, thus encompassing uranium and thorium mill 

tailings under the licensing jurisdiction of the Nuclear Regulatory Commission. 

Montana's 1967 Radiation Control Act contains legislation enabling the 

Governor to negotiate with the NRC to assume the licensing and regulatory 

authority currently exercised by the NRC in Montana. This "Agreement Status ll 

has never been negotiated. 

Presently the NRC 1 i censes and regul ates Byproduct r~a teri a 1 (reactor-

produced radionucl ides, and effective November 8, 1981, uranium and thorium 

mill tailings), source material, and special nuclear material. Montana's 

current laws and regulations would enable the Governor to begin negotiations 

for state assumption of licensing and regulatory authority for Byproduct 

Materials with the exception of uranium and thorium mill tailings. Federal 

law requires that states wishing to regulate uranium and thorium milling and 

concentrating operations have certain authority to condemn and ~ake possession 

-



of lands upon which radioactive wastes have been disposed upon decommissioning 

of the disposal operation, to assume custody of wastes which have been disposed 

on these lands, and to impose surety requirements to ensure the completion of 

all decontamination, decommissioning, and reclamation of sites, structures, 

and equipment used in conjunction with generation or disposal of Byproduct 

Material. These surety requirements are also to provide for long-term moni­

toring or maintenance of the land or Byproduct Material if necessary. 

House Bill No. 652, if enacted, will provide necessary state authority 

such that the Governor, if he should so elect, can initiate negotiations with 

the NRC to assume state 1 icensing and regulatory authority over urani urn and 

thorium milling and concentration operations. 



TESTIMONY OF ENVIRONMENTAL INFOR}1ATION CENTER IN OPPOSITION TO HB 652 
TO: House Natural Resources Committee, 16 Feb. 1981 

Environmental Information Center opposes HB 652 because this bill effectively 

repeals an initiative approved by Montana voters at the last election, because it 

sets up an unworkable and costly regulatory framework, and because it subjugates 

Montana's right to establish our own regulations to federal dictates. 

HB 652 directly overturns the decision made by Montana voters to approve 

Initiative 84 in the November general election. We oppose on principal legislative 

repeal of an initiative measure. -If the supporters of HB 652 are going to argue that 

Montana voters did not intend to "ban uranium mining" when they passed Initiative 84, 

then there should be no objection on their part to the legislature's calling a referen­

dum on any legislative alternative to Initiative 84. We intend to offer a refi.erendum 

clause amendment to. HB 652. 

If the legislature is going to offer HB 652 as an alternative to what the voters 

have enacted, there are a number of flaws in the bill we believe should be cleaned up. 

HB 652 establishes a cumbersome, unworkable, and expensive regulatory framework with 

no assurances of benefit to the state. 

First, HB 652 is naive because it presumes without evidence that Montana is 

prepared to do all of the things required by the federal Uranium Mill Tailings Act 

of an agreement state. The federal Generic Environmental Impact Statement on Uranium 

Milling describes a number of requirements for agreement state status (enumerated). 

The personnel and funding estimated for compliance with these requirements are clearly 

inadequate to the task. 

Second, we believe Montana will not be able to afford agreement state status, 

given what the federal N.R.C. requires. The fiscal note attached to this bill is 

hopelessly inadequate to determine the full costs of this measure to the state, but 

it does give some guidance: (1) the state will expend over $80,000 just to consummate 

agreement status, (2) the state will lose an additional $20,000 in each licensing pro­

ceeding, and (3) now the bad news: the fiscal note shows the N.R.C. 's estimate that 

licensing and inspection fees cover only 12% of the program costs required by this 

bill. That means the full program costs over $550,000 per licensee, and the state 

loses nearly half a million dollars on· each license. We have no idea what these losses 

will total because we cannot control the number of licenses issued. Even under opti­

mistic assumptions, HB 652 sets up a very expensive regulatory program. 

Third, HB 652 explicitly, in section 10, limits Montana to federal regulations 
"-

and standards, leaving our regulatory policy to the dictates of Washington, D.C. Sec-

tion 10 should be amended out of the bill, because the federal government specifically 

allows states to adopt more stringent regulations. 

We offer these amendments to HB 652 for the purpose of cleaning up this bill to 



the point where it can serve as a referendum. As written, HB 652 in no way protects 

Montana's interests, and even with these amendments it ~uld be a risky assumption 
+;,{, 

to rely on this legislation. Our amendments fall into ~e categories: 

(1) An amendment to require that licensees pay the full costs of the licensing 

and inspection program performed by the Department, not just 12%. 

(2) An amendment to substitute the words "cash bonding" for "surety" wherever. 

that word occurs. Because we are talking about activities ~o be performed over a very 

long period of time, many decades in some cases, and because surety is vulnerable to 

a number of failures, cash bonding in advance will better serve to protect state tax­

payers against unanticipated future costs resulting from uranium milling. 

(3) An amendment to set the types of activities to be bonded, the escalation rate 

to be used for inflation, and a contingency allowance, all to protect state taxpayers 



from the kinds of large and long-term costs which have resulted from such activities 

in other states. 

(4) An amendment to delete section 10 and substitute a statement that this act 

applies only to licensees to. whom state regulations apply. If any state requirement 

is pre-empted by federal requirements, the amendment states that this act will become 

null and void with respect to that requirement and the provisions of existing law 

shall apply. 

(5) A referendum clause to submit the legislative alternative to Initiative 84 

to the voters of Montana at the November 1982 general election. 

These amendments will not make HB 652 a good piece of legislation. E.I.C. pre­

fers the existing law as passed by Montana voters, but we will accede to any decision 

made by the voters on this bill. We recommed a lido' not pass" Ion HB 652. I 

- Don Snow, staff director 
Montana Environmental Information Center 
P.O. Box 1184 
Helena, MT 59601 
tel. 443-2520 
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Notwithstanding this arrangement, one area where there were differences between NRC and State 
programs was that involving environmental reviews of proposed licensing actions. In response to 
this situation, NRC conducted a policy evaluation aimed specifically at the matter of environ­
mental reviews in Agreement States. This policy review included a workshop sponsored by NRC in 
November 1977,10 to discuss primarily the matter of environmental reviews, to compare State 
practices with NRC practices and to assess the attitudes of the States regarding NRC reassertion 
of regulatory authority over uranium mills. 

The NRC conducts an environmental review, in connection with each proposed major uranium mill 
licensing action, culminating in the preparation of an environmental statement that is circulated 
for public review and comment. Although the Agreement States were conducting environmental 
reviews of proposed mill licensing actions, preparation of an independent, documented environ­
mental report was generally not a part of their regulatory programs. Although the States gener­
ally viewed such environmental reviews as beneficial, they indicated at the WorkshoplO that 
extensive studies were beyond ~heir financial or manpower resources and might unduly delay the 
licensing process. With respect to NRC's reassertion of regulatory authority over uranium mills, 
all Agreement States at the November 1977 Workshop indicated that they emphatically wished to 
retain licensing authority and vigorously opposed the idea of giving it Up.IO 

The Commission concluded, in light of this information, and its own experience in licensing 
mills, that the licensing process in Agreement States would benefit from preparation of an inde­
pendent environmental assessment similar to that conducted by NRC in non-Agreement States. In a 
policy statementS the Commission indicated that such an assessment need not be identical in scope 
to those prepared for mills licensed by NRC; however, the assessment should treat the most impor­
tant environmental aspects of milling operations: tailings waste management and disposal, siting, 
and radiological assessment. 

Therefore, as part of its comprehensive program to strengthen public health and safety regulation 
of uranium mills, the Commission decided to offer technical assistance to Agreement States, on a 
temporary, trial basis, to assist them in assessing the environmental impacts of their uranium 
mill licensing. s Under this arrangement, the Commission is in the process of assisting the 
States of Colorado, New Mexico, and Washington in the preparation of environmental assessments 
associated with several recent uranium mill licensing actions. As previously indicated, this 
technical assistance program is an interim measure to aid the Agreement States in upgrading their 
regulatory programs. This program is in the process of being phased out and will be discontinued 
when the new requirements for Agreement State licensing become fully effective in 1981. NRC 
staff is preparing revised criteria to be used in evaluating the effectiveness of Agreement State 
programs at the time of the amended agreement review in November 1981 (when the new requirements 
become fully effective) and in all subsequent reviews. 

13.3.2 Legislation 

The matter of Agreement State regulatory programs discussed below is now covered by the UMTRCA3 
which specifies that when States license an activity involving mill tailings, that has a signif­
icant impact on the human environment, they must prepare a written independent analysis of the 
impact of such license on the environment, including any activities conducted pursuant thereto. 
This analysis, which must be available to the public before any licensing action is taken, 
shall include --

I 
"(i) an assessment of the radiological and nonradiological impacts to the public 

health of the activities to be conducted pursuant to such license; 

"(ii) an assessment of any impact on any waterway and groundwater resulting from 
such activities; 

"(iii) consideration of alternatives, including alternative sites and engineering 
methods, to the activities to be conducted pursuant to such license; and 

"(iv) consideration of the long-term impacts, including decommissioning, decon­
tamination, and reclamation impacts, associated with activities to be 
conducted pursuant to such license, including the management of any byproduct 
material" (Section 204).3 . 

Beyond this, the UMTRCA provides that the States are required to regulate tailings in accord with 
standards that are, to the extent practicable, equivalent or more stringent than standards promul­
gated by the Commission and the Administrator of the Environmental Protection Agency (Section 204).3 
Thus, the Act represents a departure from the preexisting Agreement State requirements that 
Agreement State regulatory programs must be "compatible" with those of NRC. The new legislation 
demonstrates that on such a matter of national importance as mill tailings waste disposal (that 
involves long-term and potentially widespread environmental impacts), the Congress has concluded 
that a uniform national approach to solving the tailings waste disposal problem is warranted. 



PROPOSED AMENDMENTS TO HB 652 

Page 11, lines 12-14: delete: all of lines 12-14, from "consistent" to "licensees i-,. 

add, at end of line 13: a period after "specific licenses" 
add, beginning with line 14: "The fees charged by the department for its radiation 

control services, program and inspection of licenses, and licensing shall be in an 
amount which will cover all of the department's costs for such services, program and 
inspection, and licensing. A general fund appropriation made to fund any program es­
tablished by (this act) shall be reimbursed in full by. the department out of fees paid 
to the department by licensees and others to whom the department provides services." 

Page 13, line 5: delete: "Surety" 
add, after "Seci:ion-8~ti: "Cash bonding" 

Page 13, line 10: delete "surety" 
add: "cash bonding" 

Page 13, line 19: delete entire line 
add: "department shall require the licensee to make available to the department 

in the form of a cash bond all of the funds" 

Page 13, line 22: add, after "commission": "and the department" 

Page 13, line 25: add, after "section": "shall be in the form of a cash bond and" 

Page 14, line 1 : add, after IIfor": "all decontamination, decommissioning, reclamation, 
and" 

Page 14, line 2: delete after "and": ", if necessary," and "but do not" 

Page 14, lines 3, 4, and 5: delete all of lines 3, 4, and 5 

Page 14, line 5, add: "In determining the cash bonding requirements for each licensee, 
the department shall require cash bonding for all of the costs, as estimated by the 
department, for: 

(a) the decontamination, decommissioning, and reclamation 
equipment, including but not limited to the stabilization of 

all. d ot sltes, structures, an 
and prevention of radio-
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My nane is Wn. Paul Robins<n. I have a degree in Human Ecology from 
Washingtcn University in St. Louis and have done graduate work in environrra1tal 
engineering at Joms Hopkins University and envirOI1J'1E1tal design at University 
of New M:!xico. I teach envirorurental irrpact assessment at the University of 
New ~xico in Albuquerque, New Mexico. I was asked to give this presentation 
only four days ago and will prepare a written surrmary of my oral presentation 
at the Conference for inclusion in the proceedings. 

I would like to first summarize the relevant health informaticn relating 
to the workers and general populations around uranium mining as a basis for 
understanding the hazards associated with these operations and their available 
renedies. This discussion will sumnarize the literature on Radon and its 
daughters, arrong the rrost toxic uranium decay products, Second, I will discuss 
waste handling in the uranium industry: past, present and future, 
discussing exploration 1 mining, and milling and 
the volurres of water and solid and gaseous wastes which are associated with 
these various phases of uranium operations. This paper will also include a 
discuss~on of the various past and present. materials handling 

o 

technologies and their responsiveness to the concern for uranium waste isolation. 
I will then ccnclude with a surrrnary of recent rrodifications in the relevant 
standards as applied to uranium mining and milling. 

Joseph Wagoner, a research epidemiologist with the U. S. Public Health 
Service and the Conference's original speaker for this tine slot, has 
surrrnarized the literature on uranium mining and its health effects in his 
written testimony as a commissioned witness in British Columbia Royal Commission 
of Inquiry into Uranium Mining in January of 1980, entitled Uranium, The U. S. 
~rience: A lesson in History .1 Briefly surrrnarizing his report, as early as 

, miners of uranium bearing ores in Central ~urope were reported to have 
rnusually high frequencies of fatal lung disease . As 
early as 1879, the real nature of pulmonary disorders among these miners was 
first diagnosed to be malignant neoplasia or lung cancers. 3 Of 655 miners 
dying between 1875 and 1912, 40% or 276 of these Central Europe miners died of 
lung cancer. 4 By 1939, it was reported that lrng cancer rrortality rate for 
miners in these Central European mining districts was several times (9.7 per 
1000) higher than that for s~lar populations in Vienna, Austria (0.34 per 1000). 
Thus, before uranium mining began in the U. S., there was a considerable body of 
inform:ltirn l:inking uranium mining to lung cancers. 

TIle US. experience can be surnnarized in Tab Ie 1 also from Wagoner's B. C. 
Testirnony.5 This table shows that through 1978, 205 respiratory cancer 
deaths have been observed arrong white undergrornd uranium miners in the U. S. , 
for only 40 were expected. This is an increased relative risk of a factor of 5 
and an attributable risk of 164 excess deaths. The epidemiological work 
su:rrnarized in Table 1 not only shows excess lung cancers but also shows a high 
relative frequency of small cell rndifferentiated cell type cancers, (Table 2) 
and an exposure response relationship between radon daughter exposure ana hmg 
cancer incidence exclusive of cigarette snnking (Table 3). 

Other studies, specifically i>Jagrner et.al, 1974,6 have tested the ,-
hypothesis by extending the lrng cancer risk by identifying lrng cancer risk 
arrong Native Arrerican uranium miners through 1973-74. (See Table 4). These 
studies demonstrated a statistically significant excess of respiratory cancer 
deaths, 11 deaths observed versus 2.6 expected. Of these 11 deaths, 8 were of 
the small cell undifferentiated cell type, and only 1 of these 11 Indian miners 
srrok.ed rrore than a half a pack of cigarettes a d;]v. A comparis(' 'l..'.3.S been made 
between the nean inductirn latent period for the various DOD1:' 'lS. The 



nean inductim latent period for mite uranium miners with lung cancers who 
smoked at least one pack. of cigarettes a day was 13.7 years; for Indian miners 
who snoked slightly it was l~.l years, and for non-smoking Indian miner~ the 
latent period was 20.5 years. 

Archer et. al , reported that in cmtrast to the experience of general 
populations, cessation of cigarette smoking did little to decrease the 
respiratory cancer risk arrong uranium miners. Other non-neoplastic or non­
cancerous health effect§ among uranium miners have been identified by several 
w:n:kers. Archer et. al. concluded that, Wagoner 
says, "chronic exposure to air-borne radiation as encountered in uranium mines 
prorroted pul.m:Jnary emphysem3., vibrosis, and chronic bronchitis, all which rmy 
contribute to pul.m:Jnary disability." Karoj ovic et. al. 
demonstrated similar medical findings among radon-exposed rrdners in Yugoslavia, 
that is, . disorders of the upper respiratory passage, bronchitis with emphysema. 
and pneurroconiosis. 9 By 1976, Archer et. al. had de1IDllstrated that deaths due 
to non-malignant respiratory disease among U.S. radon-exposed uranium miners 
had reached epidemic pr~B0rtions. Eighty such deaths 'Were observed as contrasted 
with only 24.9 expected (See Table 5).. Further, this exposure response 
relationship existed within each STInking category, i. e. non-srrokers and 
smokers of less than or nore than 1 pack of cigarettes a day. 11 Thus, 'We have 
a considerable body of information which identifies the health risks associated 
with exposures to uranium and uranium daurJ:1ters. 

Within this health record 'We also nust have an understanding of the relevant 
uranium daughter levels in mines and surrounding areas. '. By the early 50s, the 
initial studies of U.S. rrdners had begun to generate an interest among the Public 
Health corrnunity leading to the first standards for radon levels in' mines. By 
1971, the United States Mine Safety & .. Health Administration (MSHA) had 
standards to reduce the level of radm and' its daughters in rrdnes to 4 vx:>rking 
level ITDnths per year (1 working level equalling 1. 3 x 105 Mev. of alpha 
radiation energy fran radon daughters per liter of air or about 100 pei of 
radon per liter of air, andJ working level IIDnth equals 1 working level x 173 
hours for a mrking m::nth.) 

Though these reductions began to occur in the '50s, the att~nt of the 
radm standards has been questimed. W:'1ere sore fonns of mechanical ventillation 
were installed, it was found on occasion either to be so slight that it did not 
exceed natural draft induced air flow or non-functional due to inoperative 
blowers .13 In 1962, 68% of uranium mines in the Colorado Plateau still exceeded 
the,then,l working level standard and 4% were in excess of 10 times the 
recOIIIIended radon daughter exposure. 14 By 1966, only 44% of U. S. underground 
mines had reduced radm levels to less than 1 mrking level15 

As late as 1968 only 69% of underground uranium mines had controlled 
radon daughters to less than 1 working level16 ". ,. ~bst 
recently the Mine Safety and Health Administration ~) had indicated that 
levels which they found workers to be exposed to in mines were 5 tines these 
reported by uranium operators. 17 Current standards allow a max::i.m..n:n annual 
exposure to workers of 4 vx:>rking level m:nths or .3 v.urking level nonths per 
mrking m:nth. 

This discussion has surrmarized the literature an. radon daughters, the nost 
studied toxic material associated with uranium mining and milling. Other 
materials of concern are found in liquid and solid wastes produced by the uranium 



operations including therium-230 and radium-226 and a range ef non-radieactive 
heavy netals asseciated with the uranium ere deposits including arsenic, ZlllC, 0 

uolybdenum and selenium. 

TO' date, there are nO' recla.:irred uranium mines in the U. S., Canada er ether 
ffi'3.jer uranium mining districts. Similarly, there are nO' reclairred uranium nri..ll 
tailings piles. Thus, though ~ can talk abeut a range ef rrodifications in 
waste handling technelegy, ~ have nO' examples ef the texic tIE.terials in these 
wastes being iselated frem pepulatiens. 'This geal ef iselation ef texic 
tIE.terials is being purst.ed in nost uranium mining districts. See, fer example, 
the Uranium Mill Tailings Radiation Contral Act (UMTRCA) in the United States, 
the Cluff Lake Inquiry crncerning Saskatchewan, Canada, the Ranger Inquiry 
concerning the Nerthern Territery in Australia. 

With respect to' the' phases ef mining, concern necessarily fecuses on 
expleration sites, the mines and the mills. Expleration work typically involves 
drilling. This drilling can result in contamination ef groundwater supplies as 
a result of inter-aquifer carmmicatien. 'This inter-aquifer cemnunication is the 
result ef poorly plugged er unplugged heles providing conduits fer greundwater 

_ uovenent be~en water supplies. Such inpacts have been neted in British 
Colurrbia, New M=xice, and Wyoming. Expleration alsO' results in surface impacts, 
such as increased eresion and reduced vegetation, at the drill site if nO' 
reclamation is accomplished. 18 Both these greundwater and surface impacts 
petentially eccur whether the ere feund is ecenomic Le develep er net. 

In uranium mining districts such as Wyoming and New NexicO' in the United 
States and Australia, eres are found in saturated zones where the mines m.lSt be 
dewatered befere reseurce extraction. This dewatering results in groundwater 
quantity irrpacts and groundwater quality impacts. \\hile effluents can be 
treated to' reach apprepriate standards, the quantity impacts are typically 
nuch longer term and ef a IDJre serieus nature in these mining districts. l-bst 
uranium mined cones fran arid areas and accentuates this water quantity impacts. 
AlsO', the radon (see above ) which IIlllSt be reduced to' pretect miners is vented, 
witheut filters er high stacks, intO' the general air supply. This results in a 
high radon release intO' the general envirorurent. Calculations by NRC staff 
indicate this release is appreximately 4,000 curies ef radon per annual reacter 
year (assuming 250 tens ef yellowcake [refined uranium] per reacter 
year) 19 . _ In a 1979 everview of the New M=.xice uranium industry, 
Betty Perkins estimated there 'here over 100,000 curies of radon released per 
year from uranium mining only in New ~xico.20 _ 

, This radon ernissirn dwarfs any other reutine releases from uranium 
nel cycle. 

With respect to' the nri..lling, the primary concern is with handling ef liquid 
and selid tailings. These concerns are exposure routes to' eliminate seepage, 
runeff, uoving liquids effsite, wincfulovn dispersion and irrpoundm:nt structUre 
failure. Initially, tEi-lings ~re sinply piled behind the nri..ll and net managed 
in any way to' specifically limit their eff-site rrovenent. 21 The tailings were 
net widely ~ll-receE'J1ized as a hazard threugh 1966 when incidents ef tailings 
being used eff-site and high rate on-levels eccurred in theusands ef hones and 
ever a dozen schools in M=sa County, Colerado, U.S.A., and ether areas. 22 
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This massive off-site use occurred even though the u.s. AEC (Atomic Energy Q 

Carmission ) was aware as early as 1961 of the possible health hazards from the 
use of mill tailings in construction of houses. 

The The public was not excluded from access to tailings piles tntil 
1969. The rerredial action in Grand Jtncticn is costing approx:i.mately $15 ,000 
per h~ and over 355 hones' have been re~:n:ked to rerrove tailings from their 
fOtndation. 23 Recently, several thousand nore hones in which tailings have 
been identified ~re recognized through a tailings neighborhood survey conducted 
by the Environmental Protection Agency in 1973. 2ij 

The tailings managerrent procedures of companies have ranged from simply 
piling tailings out behind the mill as originally done to very elaborate burial 
of tailings in lined pits below the original surface. The range included a 
period when good tailings technology was considered to include above grade mill 
tailing irrpotnded behind dams. A recent failure of such a dam at United Nuclear 
iliurchrock dam in New M=xico has derronstrated the 'shortcomings of this technology 
and as a result new mills are not ccnventionally using this irnpotndrrent technology. 25 
1he current design solution for tailings isolation is below grade disposal in 
excavated trenches or existing mine pits and shafts. 26 \.Jith ~ll-designed 
below grade disposal programs, there are fe~r operational and long-tenn release 
possibilities; and this is the major difference be~en the two teclmologies 
given comparable geological sitings. 

The nost recent changes in the uranium licensing frarrework in the ~ited 
States represent areas of intense interest by operators and communities. The 
Uranium Mill Tailings Radiaticn Control Act of 1978 (UMI'RCA) allocates resources 
to reclaim inactive uranium milling areas. This law requires the Environrrental 
Protectirn Agency to set standards, the Nuclear Re~atory Corrrnission (NRq\ to 
enforce standards, and the U=part:r.ent of Energy (OOE)- to conduct the conscruction 
vvork in accordance with those standards. The standards for off-site clean-up 
criteria are . 015 ~rking levels of radon daughters in the air inside horres, and 
5 picocuries per gram of radium-226 in soils. 27 This. 015 working levels or 
approximately 1.5 picocuries per liter radon has been set based on an increased 28 
risk to lung cancer of 1% to a population exposed to 1 picocurie per liter radon; 
thus, there is approximately 1.5% or 1500 per 100,000 increased risk associated 
with exposure to the new level. This exposure is set as a total radon release 
rather than an elevation and enhanced with above background, and interim final 
rules subject to nodificatirn after the adoption of the Final Environrrental Impact 
Staterrent in the sumrer or fall of 1980. In addition, the Nuclear Regulatory 
Commission in the U.S. is modifying its 10 C.F.R. Part 20, Numerical Standards 
for Radioactive Materials Emissicn. The discussion of this revision can be found in 
the 45 Federal Re~ister 56. Thursday, March 20, 1980, pg. 18025. 'These standards 
are being noClifie to include considerations for special provisions limiting 
exposures of susceptible groups (including fetuses, warren in general, fertile 
WODEn, and miners), control for noonlighters, ccntract workers, transient 
vvorkers, a showing that persons occupationally exposed to radiation are 'hell­
inforned of potential risks. This revision identifies the basic assumptions 
of radiation protection as: (1) there is within the range of exposure ccn5itions, 
usually encotntered in radiation work, a linear relationship without threshold 
be~en dose and probability of stochastic effect; and (2) the severity of each 
type of stochastic effect is independent of dose. This change in the 10 c. F . R. 
Part 20 standard will represent a maj or change in the radiation protection 
philosophy of the United States. . 

- 4 -



· In addition to the Uranium Mill Tailings Radiation Control Act, control ono 
tailings and their ultiImte burial and public ownership, the Oil Chemical Atomic 
\ok)rkers Union and others have recently s~d the Mine Safety and Health 
Administration to reduce the raden levels in nrines .29 The proposed reducticn 
is fran 4 working level nonths per year to .07 vx>rking level nonths per year 
and a m:od..rrum exposure in the mine of .01 vx>rking levels compared to an 
average exposure presently of .3 vx>rking levels. This petiticn to change the 
miner exposures is based on the vx>rk by Wagener and others surrrnarized in the 
initial part of this paper. 

This presentation has briefly summarized the literature on radon daughter 
induced health effects arrong uraniurn miners. facility IIErlagerrent problems and 
solutions, and recent rrodifications in the U. s. uranium regulatory fra:rrevx>ri<.. 
Persons interested in rrore detailed information regarding the information in 
this paper, please centact the author at Southwest Research and Information 
Center, P.o. Box 4524, AlbuqU!rque, New ~xico 87106, (505) 242-4766. 

.. 
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TABlE 1 

RESPIru\'IORY CANCER KORI'ALITY N/D~G l'MrTE UNDERGRaJND URNJ:rtr.1 MillERS . 

Relative Attributable 
Period of Fo11c\'/-Up ct>s. Exp. Risk Risk Author 

1950 - Dec. 1962 U 2.8 429 9.2 Wagoner, 1964 

1950 - Dec. 1963 22 5.7 386 16.3 Wagoner, 1965 

1950 - June 1965 37 7.4 500 29.6 Lundin, 1967 

1950 - Sept. 1967 62 10.0 620 52.0 llmdin, 1969 

1950 - Sept ... 1968 70 11.7 598 ·58.3 Lundin, 1971 

1950 - Sept. 1974 144 29.8 .. 483 114.2 Archei, 1976 . 

1950 - Dec. 1978 (205) (40.0) (510) (164.0) Wagoner, 1979 

( ) = Estimates based upon incomplete follow-up. 

From: Wagoner, J. K. statement before Senate Special Committee on Aging. 
Grants, New Mexico, August 30, 1979. . 
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.. ".l 
• : I r TABlE 3 

OBSERVED NUMBER OF LUNG CANCER DFATHS, TOrAL Jt?.TES AND ESTL~TED 
RATES FOR NCN-SM)KING NCN-MINING, SMOKING AND MINING EFFECTS BY 
CIGARel'l'F; sr-OKING CLASSIFlCATICN, OC'IOBER 1960 THRCUGH SEPTEMBER 

1968 

Cigarette Number of Rates per 10,000 person-years 

Ltm~ Estooted Ccmxments 

o 

SToking 
Can~ Non-Srrokinq Excess Over 

Classification ~aths Cbserved Non-Mininq* Sr.oJdng** Expected*** 

Non-Srrokers 2 6.5 1.7 0 

Forner Srrokers 5 42.1 1.9 0.7 

Srcokers of 38 41.0 1.3 5.7 
~ 1 Pack Dcril y 

Srcokers of 17 51.2 1.1 26.6 
~ 1 Pack Daily 

Total 62 36.7 1.4 8.4 

*Based on non-srroking rates specific for age and calendar year. 
**Based on indirect standardization for age and calendar year· 

minus non-smoking rates. 

4.8 

39.5 

34.0 

23.4 

27.0 

***Based on excess of observed rates over expected rates standardized 
for age and calendar year. 

From: Lundin, F. E., Archer, V. E", ana l-iagoner, J. K. An exposure­
time-response model for lung cancer mortality in uranium 
miners-effects of radiation exposure, age and cigarette smoking. 

, Energy and Health (Breslow, N. E. and Whittemore, A. S., Eds.). 
Society for Industrial and Applied Mathematics, Phil., Pa., 243-264. 
1979. 

• 



·, .. \ 
4 TABLE 4 

Expected And Observed Deaths By Cause Among Indian 
Underg~ound Uranium Miners, January 1960 Through December 1973. 

Cause of Death Expected Observed 

Tuberculosis, all fonns 3.67 8 

Malignant 
neoplasms , all 9.89 17 

Digestive systsm 3.83 4 

Respiratory system 2.58 11+ 

Other & Unspecified 
sites 3.48 2 

Cardiovascular renal 
disease 25.34 3+ 

Voi1ent deaths 41.38 44 

"A 11 otherkno\,1n causes 43.52 28 

Unknown causes** ·0.00" 7 

Total 123.80 107 

** Decedents for whom death certificates were not obtained. " 
+ Significant at 1% level. 

.. 

o 

From: Archer, V. E., Gillam, J. D., and Wagoner," J. K. Respiratory 
disease mortality among uranium miners. N.Y. Acad. Sci. 271: 
280-293. 1976. 

• 
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RESUME: \~.1. PAUL ROBINSON 

BIRIHDATE: April 14, 1953 Res~ as of: July, 1980 

EDUCATION: 

-M. ArCh. (all but Thesis) 
-Presently enrolled in Univ"'ersity of NeT"; }1=xico, School of Architecture 
and Planning, }1a.ster of ArChitect-ure Program, emphasis in Enviromrental 
Design. (Course'YlOrk emphasizes analysis of natural and m::xiified water 
systems including irrigation diversions, natural systems and urban fl2.sh 
flood Channels and geology.) 

Graduate Work: 

-EnvirOll11Erltal Engineering - Joh:nS Hopkins University to I cl1-~ 
(Course,vork included water pollutim1 chenistry and water resource 
engineerh'lg. ) 

B.A. : 

-Anthropology, Washington University, 1974. 
(Coursework included geology, technology assessrrent and ecology.) 

EXPERID~CE : 

August, 1976 - Present: 

\I 

-Environrrental Analyst. Southwest ResearCh and Infonmtian C~_.nter. 
Work involves technical irp.,,--estigations of the u.se of natural J hunan and 
conm.mity resources in New H=xico. This includes: 

-Ehviroru~tal Impact Analysis; 
-v.]ater. land 2Ild resource use, assesSIrent and planning; 
Testimony before decision-making bodies on Federal, State and local 
levels; 

-Worldng with carmmty groups providing tecbnical support on air, land 
and water issues; 
-Te~~ical researCh for Center legal proceedings; 
-Applications of altemativ"e energy solutions to urban and rural living 
situations; 

-Sediment transport and trace element dispersion analysis; 
-Groundwater and surface ,vater disCharge and withdrmval nlmitoring; 
-Technology assessment studies of mining developments; 
-Workshops on grornd\vater impacts. uranium industry grov1th and \v;'tste 
water management, rrrining regulatiu1s . 

v 



-Consultant, "on water resource quality and qu~tity for DliA Legal 
Services, Zuni Legal Services, md Acor:.-u Pueblo, Arrericms for Indim 
Opportunity, Northern New Mexico Legal Services, Sandoval Environrrental 
Action Community, Albuquerque District Attorney's Office, Natural 
Resources Defense Council and Twinjngs New l'-1exico Sanitation District, 
and ~innesota Interim Legislative Committee on Uranium Exploratirnl. 

- Instructor, in FnvirOI1ITElltal Irr-pact Analysis and Rural Envir~ntal 
Planning, University of New M=xico. 

January - May, 1977: 

-Independent research at Teclmology Applications Center, University of 
New 11=xico. 

February, 1975 - June, 1976: 

-Associate Project Engineer, ECOsystems International, Inc.: 
ECX)systems provides consultant services to NASA, the United Nations and 
other clients. 
Responsibilities include: 

-Pnoto interpretation and lffild use mapping frOOl color infrared aerial 
photograph and lANDSAT imagery; 

-Detailed m3.pping of agricultural land use in U. S. and foreign cmntries; 
-Delineation of Flood Plain topography from aerial photography and 
~~SAT imagery and analysis of flood-plain characteristics; 

-Analysis of problems and future of septic systems in Arme Arundel County, 
Maryland; 

-Projections of population growth trends into environmentally sensitive 
regions and their effect in terms of sewage load; 

-Statistical analysis of rainfall frequency and duration and streamflow 
variation to generate watershed models for computers; 

-DevelopIIEI1t of national flood frequency schema; 
-Correlation and compilatia1 of crop spectral for use in analysis of 
ERrS data for crop forecasting and planning; 

-Generation and nnpping of detailed crop phenologies for U.S. and World; 
-Correlation of water, nutrients, temperature and physiological factors 
into a general ci1aracterization of crop growth cycle; 

-Evaluation of physiorretric change in crops for nOrrrJal and multi-
characteristically stressed environments; . 

-Quantification of the effect of" fl.oociing on human and E:J.J.virCJl'1IreIltal 
systems for major world river basins; 

-Corrpilation and production of papers, presentations. 

1974 - 1975: 

- Design Draftsman, Intech Corporation, (bar lotte, NC. Work involved 
developrrent of specifications 'and preparations of working drawings for 
machinery components. 

1973 - 1974: 

-Anthropological Researcher, Wasrdngtcn University. Data processing and 
compilation on the follo\ving projects: 

-"Nutrition and Food Consumption in a Rural South Indian Corr-rir.mity": 
-ItCorrparison of Housing, Agricultural, and General Settlerrent Planning and 

Irrplerentatia1" of the Volta Dam, Ghana, and Kariba Dam, Zambia." 

.. . 



REPORTS AND CONI'RACT PUBLICATIONS: 

-Responsible Uranium Mining and Milling: 1m Overview, Proceedings of the 
First International Conference on Uranium Hine Haste Disposal, Vancouver 
B.C., Canada, May 1980. ~. 

""\ \ . LC . 
:"'kl Analysis of the Draft EPA Ore Mining end Dressing Best Available 
Technology Report, prepared under contract to Natural Resources D2fense 
Council, 1725 111" Street, N. W., Suite 600, Washington, D. C. 20006, 
March 1980. 

-Testimony Before the House of Representatives Committee on Interior and 
Insular Affairs, Subconrnittee an Energy and the EnvirollITl2nt Hearings on 
the Causes and lmDlicatims of United Nuclear-01urC11roCk Tailing Dam 
Failure, lV~A~s.:n, D. C., October, 1979. Available from South~st 
ResearCh'£no-lti o~affbh Center. 

-Comments on the Generic tl1vironnental Impact Statement on Uranium Milling, 
NUREG-05ll, October, 1979, Available fran South~st Research and 
Informatim Center. 

-Testimony before the House of Representatives Comnittee on Interior and 
Insular Affairs, Subcomnittee on £.'1ergy and the FnviroI1IIEnt Hearings on 
the t\1uclear Regulatory Comnission I s State Programs, JUly 19, 1979. 
Available at Southwest Research & Information Center. 

-Sumnary of Recent Uranium Exploration \-.Jerk in North Central New M:!xico, 
M3.rc.~1979 . Available fran South~st ResearCh & Information Center. 

-Corrrrents on the Federal Coal ManageIn2Ilt Program Draft EnvirCJl:1ITS1tal 
Statenent, February, 1979. Available from Southwest Research & Information 
center. 

-Comments. on the Star Lake-Bisti Coal Region Draft Environmental Statement, 
NoveIIber j 1978. Available from Southwest ResearCh & Information Center. 

-Bokum Uranium Mill License lication Corrrrents, Septerrber, 1978. Available 
& Information Center. 

for Pilot 

";Terrporal Cllange in the San Mateo Creek Drainage, Part of the Grants 
Mineral Belt, New t'Exico, an Independent Research Project at Technology 
APplications Center, Uni versi ty of New M;;xico, Albuquerq'l.e, May, 1978. 

-New ~co Uranium Inventory, Southwest Research & Information Center, 
P.O. Box 4524, Albuquerque, N.M. 87106, May, 1978. 

-OAlllEnts on the Draft tl1vironnental 
Wastewater Treatment 'acl ltles, August, 
Research and Information Center. 

for Albuquer ue 
e at Sout L\.;t;st 

-Statement for the Public Record of the Radiation Protection Hearing of 
January 20, 1978. Copies are available at South~st Eesearch and 
Information Center. 



~ -. 
-New IvExico Uranium Indust;,: Slide Shows, (1) Overview of technology and 
environrrental impacts, 19; (2) Ceveloprrent on Indian Land - aerial 
views, 1978; (3) Irrpacts of mines and mills -aerial vie\vs, 1979; cmd 
(4) United l\\1clear O1urchrock Tailings Dam Break - serre aerial views, 1979. 
(Slides taken and scripts written by vIm Paul Robinscn). 

-Statement for the Public Records Regarding Priority List for Wastewater 
Treatment Works Omstruction Grants Funds, Septerrber 7, 1977. Available 
at Southwest ResearCh & Information Center. 

-Comments on the Draft Environmental act Statement for Alb 
Wastewater Treatment Facilities, August, 1 77. Available at 
ResearCh & Information Center. 

. \ 

-Problems and Alternatives for the Navajo Indian Irrigation Project. 
Testi.nDny before the U. S. Senate Corrmittee on Environment and PUbITc 
Wallis, Subcorrmittee on Water Resources, April, 1977. 

-Alternatives for Omfined livestoCk rations in the South Valley -
Answers to a Corrrntmity Problem. Copies are avai ab e at Southwest -
ResearCh & Information center. 

lication of the amic M=thod of Flood Plain Ma. in 
~veloping Nat~ons. EOJsystems Internatimal Inc., P.O. 
GaITbril1s, MD 21054, June, 1975. 

-User Requirernents and User Acceptance of Current and Next Generation 
Satellite Hission and Sensor lement, Oriented Toward the Honitorin 
o Water l~sources. ECOsystems Internat~ona Inc., .. Box 
Gambrills, MD 21054, June, 1975. 

- act of ReIDJte Sensin U on the Plarming, Mana ement and Deve~nt 
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MD 21054, June, 1975. 

-Sumnary and Projecticn of Septic System Requirements and Problems for 
Anne Arundel County, Haryland. ECOsystems International Inc., P.O. Box 
225, GarTbri11s, lvID 21054, 11arCh, 1975. 

-Teclmology Assessrnent of Large Scale Organic Fanning in U. S., Technology 
and Hunan Affairs Program, Washington University, St. Louis, MD. 63130, 
Iv',ay, 1975. 

EXPERT TESTIM)NY: 

-In State of New M2xico vs. City of Albuquerque, in the Bernalillo COtnty 
District Court, No. CLJ-80-04500, a nuisance corrplaint concerning odors 
fran an Albuquerque Sewage Treatment Plant, July 1980. . 

- In the Vatter of the Grmmdwater Discharge Plan for the Ski and Tennis 
Ranch of Taos, New M2xico, July, 1979. ReSl..lr'red" January, 1980. 

- In the Matter of the Groundwater Discharge Plan (DP-100) - Bokun Resources I 
Uraniun t1ill, January, 1980. 

-Before the Minnesota House of Representatives Committee an Environment 
ffid Natural Resources Informational Briefing on Uranium Mining and 
rrocessing, St. Paul, l1Lnnesota, December, 1979. 



-Ir. ti1e Matter of National Pollutmlt Discharge Ellinination System Permit 
for Bok.um Resources Corporation, NPDES No. Nt1J0282lS, D2cerrber, 1979. 

- In the tv'..atter of Natimal Pollutant Discharge Eliniination System Pennit 
for Phillips Uranium Corporation, NPDES No. WD028274, D=cerrber, 19/9. 

-Before Royal Commission of Inquiry-Health and Fnvironnental Protection­
Uranium lvIining VanCOL1\>er, British Coloobia, Canada. Lecerrber, 1979. 

- In the Matter of Groundwater Discharge Plan (DP-43) - Bokun ResolU.-ces I 

Marquez Uranium Mill, May, 1979. 

- In the ·Matter of Arrendm2nts to the New ~xico Radiation Protection 
Regulations, V..ay, 1979. 

-In the Matter of National Pollutant Discharge Elimination System Pennit 
for Ranchers Exploration and D=veloprrent Corporation, NPDES No. tH)026S 73, 
Septerrber, 1978. 

-In the Matter of National Pollutant Discharge Elimination System Perr.ut 
for Kerr-NcGee Nuclear Corporaticn, NPDES No. NM)020S 32, May, 1978. 

MEl'1BERSHIP : 
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-Fe~r<Lti¢-;O:tRocky lliuntain Secti~ Po~~~~_~~ ~~:ol ~-,,-((~~i--cc~ 
-New Mexico Geological Society. 

-American Association for the Advancement of Science. 
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the end of a chain of long-lived radio­
nuclides that begins with uranium (half-
life, 4.5 billion years) and its daughter 
thorium-230 (half-life, 80,000 years). Un­
less covered deeply with clay and other 
material, a tailings pile may exhale radon 
gas at up to 5()O times the natural back­
ground rate. /t!.don's daughter produ.Qs 
S!!,n cause lung cancer and are resPQn-.. Some 30 city blocks from Utah's state up a mess which the old AEC and its sible for the notoriously high incidence 

capitol building and downtown Salt Lake congressional overseers were slow to of tbis disease found in the east among 
~ity is a 128-acre site containing the ra- recognize and do anything about. uranium miners in Europe and the 

....rioactive residues from a long-since The tailings problem is large and ever- United States. The hazard is especially 
.. abandoned and dismantled uranium mill. growing. Besides the 27 million tons of great in situations where radon gas can 

From 1951 to 1964. the Vitro Chemical tailings found at inactive sites such as the accumulate in a confined space. 
Company, now defunct, processed ura- one in Salt Lake City, another 113 mil- Although the increases of radioactivity 

.. nium ores to produce 3"·U, or "yellow- lion tons have accumulated at sites in the general environment attributable 
cake," for the Atomic Energy Commis- where uranium is currently milled'.GiY.!;~ to tailings and radon gas are small they 
sion (AEC) and U.S. military programs, {the rapid pace at which the uranium in- are never-ending, and significant health 
These operations left about 1.8 million dustry is now expanding to meet its con- effects can be postulated, especially for 

• tons of fine, sandy milling wastes or tail- tracts with electric utilities, there coul people living in the regions where the 
ings right in the middle of what is now a be a billion tons by the year 2000, piles are found, As Victor Gilinsky, a nu-
metropolitan area of more than a half At an active site, tailings first leave the clear physicist and member of the NRC, 

.. million people, mill as a slurry that is discharged into a has noted, unless the tailings are isolated 
"Thousands of people work and live in pond contained on one or more sides by from the atmosphere they will continue 

close proximity to the [tailings) pile and dikes which may themselves have been to release radon for more than 100,000 
are exposed to radioactive dust, radon made (often none too securely) at least in years, becoming "the dominant contri­

.. gas, decay products of radon gas, and part of dry tailings. Once the water in the bution to radiation exposure from the nu­
gamma radiation," Lyman J. Olsen, di- ponds dries lip or seeps away, what re- clear fuel cycle." 
rector of the Utah State Divi,ion of main~ i, a dry tailin/-!s pile which, lillie,s In fact. according to the American 

.. Heallh, lold a congressional l"IlIlllllilll'C slahili/ed and covcrcd ovcr, lIlay hc SIlS- Physical Sociely's 11)77 report on waste 
one d:IY lasl slimmer. He was appealing ceplihlc 10 wind and water erosion. managemenl and Ihe nuclear fuel cycle. 
for prompt action on legislation to clean Some piles arc immense, wilh the larg- the ingestion hazard from tailings be­
up this sile and a score of others scal- est in the United States being the active comes greater than that from high-level 

.. tered over the West, where tailings piles and still growing pile maintained by the wastes within the first 1000 years. 
have been left from past uranium milling Kerr-McGee Nuclear Corporation at its Whether any cancer cases have al­
operations. big mill near Grants, New Mexico. ready resulted from radiation exposures 

It now seems not unlikely that Con- where 7()OO tons of ore arc processed dai- associated with tailings remains 10 be 
~ss will complete action before l\d- Iy. Containing 23 million tons of tailings, documenled. But public health authori­

-..,.omment on legislation to deal with the it covers 265 acres and risesJoJOO..feetaL ties in states such as Utah and Colorado 
mill tailings problem. Such le~islation its hiJthest point. Where the tailings piles arc found nre 

.would have Ihe Nudear HCJ,!lIlalnry The J,!rcalc~I ha/.anl from mill lailinJ,!s c1c .. rly apprehensive. especinlly with re· 
Comrni"inn (NIH', alltl Ihl' J)l'parlllll',,1 j, a"lll"iall'iI wilh tatlclll·:!2:!, II ,hurl· slX'ct In Ihnse all 100 nlllllel"llU' sit lin' 
of Energy Ilike major new ,Icp, hI dean Iivcllllaughlcl 01" ratlilllll·:!2() l"ollnJ near tions where tailings have been used as 1\ 
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fill material beneath homes or othel: 
huildings. JLw.a~cently reported wit 

l
no lillie "Iaml, fur e,w!"ple, that in the 
sleeping quarters of Sail I..-Ike City's Fire 
Station No. I. which was twill on tailin~ 
~0.IDe 20 years ago. the exposure to ra-

-c 90n daughters is seven times g(!:a~r 
lIthan that allowed for uranium miners. 

In view of such hazards, it is not sur­
prising that Congress is finally moving to 
take remedial action, both with respect 
to eliminating (or otherwise dealing with) 
piles "t inactive sites such as the one in 
Salt Lake City and to making sure that 
the ha/.ards associated with present and 
future uranium milling operatiuns arc 
kept to an acceptahle minimum. 

The Senate passed a hill in mid-Sep­
tember to reinforce the N KC s authority 
to regulate tailings disJlOsal (uver the 
past 2 years the agency has been making 

actual and prospective licenses under its 
purview adopt impfOvctl dispw.al prac· 
tices). Abo. under I his hill ,tate, thaI 
have opted to license uraniufIl llIill!'. 
themselves would have to follow stan­
dards at least as stringent as those of the 
NRC. 

This latter guarantee is significant be­
cause the NRC has felt legally inhibited 
(unjustifiably so, the Council on Envi­
ronmental Quality believes) from insisting 
that these states meet its subslantive and 
procedural standards. Some states have 
not required even newly licensed urani­
um mills to adopt plans to isolale their 
tailings from the environment hy means 
such as surface burial. 

New Mexico, which produces nearly 
half of the yellowcake extr;u.:ted frolll 
U. S. ore!'., is a ca!\e in point. all hOllgh it... 
licensing policies arc now hecollling 

more demanding. Indeed, a comparison 
of ,ollie of New Mcxico's past liccn!'.inl( 
aclion' with the NIH", reveal-. ,tart ling 
and ironic di ... parit ic!\. 

For instance, a few years ago the state 
allowed the United Nuclear Corporation 
to adopt a tailings disposal plan for its 
mill at Church Rock which is no great im­
provement on the environmentally un­
acceptable disposal practices of the past. 
Yet about the same time, the NRC, in a 
proceeding involving another company's 
license apJllication for a mill in Wyo­
ming (where all mills are licensed by the 
commi, ... ion), ohtained a commitment to 
a surface hurial plan that rCJlresented a 
marked ad vance. 

The House of Kepre!\entatives is ex­
pected. ii' of thi ... writing. to take up 
... horlly a tailing' di,Jlt"al hill which its 
Intaior and ('olllfllerce cOllllllillee'\ have 

Briefing ______________________ . __ 

Nitrosamines Found in 

NIH-Approved Animal Feed 

A group of scientists at a Waltham, 
Massachusetts, instrument firm has de-

...-veloped evidence that a laboratory ani­
mal feed recommended by the National 
Institutes of Health (NIH) for use in test­
ing for suspect carcinogens may be con­
taminated with a significant amount of ni­
trosamines, which are themselves car­
cinogens. The findings raise the obvious 
possibility that, in animal tests with a sus­
pect carcinogen, a heightened incidence 
of cancer in the test groups may in fact 
be due to the NIH feed and not to the 
suspect material. 

The scientists-four from the Thermo 
Electron Corporation in Waltham and 
one from the Massachusetts Institute of 
Technology-also detected nitrosamine 
contamination in concentrations above 1 
part per billion (ppb) in seven other com­
monly used animal feeds they tested. 

Most of the amounts were small-less 
than 3 ppb-but the highest con­
tamination level of aU-52 ppb-was 
found in the NIH open formula rat and 
mouse ration. Developed several years 
ago as the ideal diet for small rodents In 
carcinogen bioassays, the NIH formula 

as been urged on most NIH contractors 
llIiI5y federal officials, and is conSIdered to 

be WIdely used. 
Joseph Kmlpka. the NIH offICIal who 

devel()p(~d the feed. told SCience IIlal he 
is concerned atJout the hndlny alld In-

tends to analyze other samples to deter­
mine if the problem is widespread. The 
scientists, who detected the contamina­
tion with a device they developed several 
years ago that is exquisitely sensitive to 
the presence of nitrosamines (Science, 
23 January 1976), found lower but signi­
ficant concentrations in other samples. 

In response to a reporter's questions, 
officials at the National Cancer Institute 
(NCI) were quick to pOint out that the NIH 
feed has not been used in any of the NCI 
carcinogen bioassays now under way. 
Elizabeth Weisburger, head of the NCI 
Carcinogen Metabolism and Toxicology 
BranCh, also said that presumably a 
control group of test animals on the same 
feed would also experience a heightened 
incidence of cancer: "As long as the test 
group is compared with the control 
group, there is no cause for concern." 

Several of the Thermo Electron scien­
tists, however. expressed concern that 
the nitrosamine feed contaminant could 
interact with the test substance to pro­
duce a synergistic effect. "The test group 
could have more cancers if the suspect 
carcinogen was only a promoter and the 
feed was the inrlrator," said Gordon Ed· 
wards, a tOXIcologist. He added that he 
and his group were not certain 111at the 
level of contamInatIon they detected was 
enough to have IIIIS effect. bul SLJ49(~sted 
that "leeds should he SCII~prwd lor nltros· 
amIne In future bloassays. partIcularly 
wllell Ihe It~st subslallce IS It~tlto rolll'llts 
rn low doses .. 

Under NIH specllrLdllons. lIu' tl'l'd. 
wlllch contalllS l:i lIlallll trlqrl'till'nt-. pillS 
vII.III1I1IS alief 1II1111~r,II~, to ('11',1111' .1 1I111 

----~.- ---~---------

mally healthy laboratory rat and mouse 
population, is already screened fOf 14 
contaminants. Edwards and his col­
leagues suspect that the source of the ni­
trosamine contamination is the 10 per­
cent content of fish meal. Dimethyl 
amine. a precursor of nitrosamine, is a 
product of spoiled fish. "We suspect that 
a 15th screen will soon be added to the 
list," said Edwards. 

DOE Appointment Prompts 

Environmental Heat 

When Department of Energy (DOE) 
Secretary James Schlesinger appointed 
Ruth Clusen to the post of DOE assistant 
secretary for environment on 13 Sept,em­
ber. he immediately acquired the good 
will of the heretofore combative environ­
mental constituents of that office. Clusen, 
56. had Just completed 4 years as presi­
dent of the League of Women VOtl,HS, 
and considers herself "strongly identified 
with envrronmental goals." 

Just as qUIckly. however. some of that 
good Will evaporated when Clusen ap­
pOInted her predecessor in the p:>st, 
James LIverman. as her deputy, appar­
ently at the request of higher officials in 
the department Several environmental 
qroups. IncludIng the Natural Resources 
[)t!Iense CounCil. the EnVironmental Pol­
ICY Cpnter. and nalph Nader'S Congress­
Watch. expressed concern thaI LIverman 
was rl't; III II '<I allel now serves as Clusen's 
',olt· tlpl'llly IIVI'IIlI,1Il dldn't really 



apprllvetl . I" rn'\"I""I1' r", ,III'II,:lh 
enin~ federal allli ,Iall' rq:III.III"11 "I 1;,,1 

r in~s disp«,\al an: \llIlila, II' Ih,,,l' "I Ihl' 
Senale-pa"ed IIll'a'II Il' 

Bill, in addilion, Ihi, hili ""Illd h;I\I' 
.. 'he Derarlllll'nll,f 1·.Ill")!\ dCII! "I' ,til ,.1 

.......... e il1at:!IVl' pill" l',n'pl I'l'Ih;II" 101 ,I 

few for whidl "lillI' (1IIIII'all\ II II f'.h I Il\' 
made linalll:ialiv Il"lltlll'lhk. I hI' kdl' .. ,1 

... ~overnl1lelll wOIII,1 pay ')II IWln'nl III till' 
lotal cost, which ha, hl'cn 1"1,,,,atc", 
perhaps orl imistil'ally, al aholll 'I- 1411 mil 

_ lion: the ~tate~ in which Ihl' rill" an: 
found would pay Ihe olher 10 pl'rl:l'nl. 

The milling cllmpanie, Ihat crl'alcd the 
piles will, it seems, not hear any of Ihc 

.. cost of the cleanup. Thc ral ionalc hcrc is 
that the compilllies were orerating under 
"cost-plus" contracts with the AEl' that 
did not require or provide money for any 

- better means of tailings disJlOsal. In light 

01 Ihl' .·\H· , 1;"1"",, '" II", 11'1:;".1, I hI' 
, .. , ... , IhOlI 11,1\1' Ihl' 1',11" ;")!II1' tlul Ihl' 
kdl'!.,1 ,:O\l'IIII1I1'nl ,ho"ld 1001 Ihl' en· 
I",' 1.,11 r"1 I hI' tlc.,,",I'. OIlId;, I;"I",)!, hili 
11','I'lIlh' '1'1',,111''' 0111 01 """lIIlIlIl'l' IIIlhe 
SI'II",,' ,0 I'I"vldl'" 

1\10,1 01 1111" .'0 odd 111;1111\'(' I'll," ;IIl' 
1.1111\ "'111011' ",,111 nill" an,llowII', hilI 
"'\Tlal ;111' nol I h,' ,',n'pllon, incllldc 
I he 1'111' in Sail I ... \..e ( 'il V and I wo in ('01-
01;1110. al (irand .Jllnclion and J)IIranl!o. 

Thl' Sail 1.;1\..1.' Cily pill.' i, cxpccled 10 

rcceive priorily allcnlion. The nllmCI'llIl<; 
oplillll' ... 11I,licd for dealing wilh Ihi, pilc 
rangc in price from ;" lillie ali '!>'i'iIl,1l1l1l 10 

lllorc Ihan 'I-.lO million. The Ie" ex­
pcn,ive oplions wOlild all leave Ihe pile 
in place, although some would provide 
for a covering of dirt and vegetation. 

Utah health officials arc insisting on 
removal hy rail of the pile and 2 feet of 

ladillm l'IlI,I;""in;lled l'arlh hl'neath il In 
a lI'mole dl',erl ,ile '}(lilliII', we,t of Salt 
LI\..l' Cil V. whl're all 01 I he male rial 
wOllld he rLtl:ed in a nallllal depre"ion 
and n,vl'lcd ovcr. In Ihci' v'cw, ,ueh re­
",oval I' Ihl' only rCIIIl'dy hCGII"e, Ihey 
'''v. III ,('(hilT Ihl' l"cI'lI1 clllallal""" 
I'"lll Ihl' pill' 10 Ileal' hac\..~~,oIIlHI \evel, 
wllllid 11'4"111' l:"rpinl1 Ihe entire 12X· 
ane ,ile wil h a 22- 10 10·foot layer of ,oil 
or an X-fOOl layer of cement. 

The t .. ,k Ihat awail, at Salt Lake City 
tel" ,lJIncthing .. hout Ihe ,il.e and diffi­
I:lllty of Ihe tailing, cleanup overall. Ac­
tually, the Salt Lake City pile is ,mall 
l:olTlpared to certain of the other inactive 
ones, and is hut a tenth the size of Kerr­
MeGee's giant active pile in New Mexi­
co. Although the Kerr-McGee site is 15 
miles or so from the nearest town, this 
21-million-ton pile, along with a half-doz-

__ ----------------------Briefing 
try to represent environmentalists or 
ascertain the environmental viewpoint." 

.. says one public-interest lobbyist. 
This concern was voiced prior to Clu­

sen's swearing-in. In response to it, 
• Clusen obtained an understanding with 

DOE officials that she would have a free 
hand in the selection of her deputies, ac­

'ding to several sources. Once in the 
- ~st, however, the understanding was 

changed to mean that she would hire 
James Liverman and one other deputy, 
whom she has yet to name. 

• Liverman, a biochemist, had been acl­
ing assistant secretary since October 
1977, when DOE was formed from the 

.Energy Research and Development Ad­
ministration, where he had the same 
post. Previously, he had been the gener­
al manager for biomedical research at 

-the Atomic Energy Commission (AEC), 
and it was there that he became involved 
in the controversy that remains the major 

_slicking point between him and environ­
mental groups throughout Washington. 
Specifically, Liverman was a prinCipal fig­
ure in the cancellation of an AEC contract 

-with University of Pittsburgh epidemi­
ologist Thomas Mancuso on the effects of 
exposure to low-level radiation at a nu­
clear power plant in Hanford, Washing-

-ton. The study was canceled abruptly in 
1974, allegedly because it showed a sig­
nificant incidence of cancer among work­

.. ers at the plant exposed to levels of radi­
'n 10 to 20 limes below the federal 

··~ndard. Liverman has said he acted in 
good faith but may have erred in judg­

-ment in ordering the cancellation. 
One effect of the controversy over the 

cancellation, which is currently under in­
vestigation by the General Accounting 
Office and the AAAS, may be the remov­
al by Congress of DOE's authority to con­
duct radiation research through the de­
partment that Clusen now heads. 

Clusen has tried to assure outsiders 
that Liverman will have only administra­
tive and not policy responsibilities in her 
office, which altogether is responsible for 
a $300 million budget and more than 300 
employees (both are small by DOE stan­
dards). Clusen said she intends to more 
often seek the views of outsiders and to 
"be a strong voice to the department on 
environmental concerns here." 

Moss Announces Retirement 

Among the 31 members 01 the House 
01 Represenlalives who have announced 
their retirement this year is California 
Democrat John E. Moss, 63, who for the 
last 20 years has been one 01 the most 
vigorous congressional advocates of the 
public's right to government information 
and of congressional oversight. 

Moss was the principal author of the 
Freedom of Information Act, which he de­
scribes as "taking 15 years to pass" and 
which will undoubtedly be his greatest 
legacy. He also sponsored a hall dozen 
major bills in the area of consumer pro­
tection, includng the act establishing the 
Consumer Product Safety Commission. 
But his major strength was in the area of 
regulatory and bureaucratic oversight 
from his base as chairman 01 an over-

sight and investigations subcommittee. 
Through hearings, he publicized dozens 
of issues of concern to consumers, in­
cluding TRIS-treated sleepwear, Fire­
stone 500 tires, and the incidence of un­
necessary surgery. 

Typically, Moss used the hearing pro­
cess to excoriate bureaucratic malinger­
ers; witnesses who appeared before him 
were warned that his procedure was to 
start early, stay late, and be extremely 
tough. An oft-told story about him is the 
occasion when he was hearing testimony 
in the U.S. embassy in a Latin American 
country on waste in the U. S:-foreign aid 
program. In the midst of the proceedings, 
in a crowded room wth poor air-condi­
tioning, the power failed and the lights 
went out, and everyone expected to go 
home. Out of the darkness, says one of 
Moss's staff aides, came the congress­
man's voice: "Mr. Ambassador, will you 
please bring in some candlesT 

With such diligence that he has at times 
been described by colleagues as self­
righteous, or a headline-hunter, Moss 
was able to kill through oversight hear­
ings plans in the 1960's for a federal net­
work of computers and spur federal 
agencies to enforce conflict-of-interest 
regulations for their employees. In 1976, 
his subcommittee produced a 400-page 
tome on the functioning of nine major 
regulatory agencies in Washington, ap­
praising each according to its public re­
sponsiveness and recommending doz­
ens of reforms. 

Moss's decision to retire came largely 
as the result of declining health, due in 
large part to an auto accident last year. __________________________________ R. Jeffrey Smith 
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All lIhll"d""l'd 1{,ilill~:J pill' ill New Ml'xiclI'J llrallilllll b,'II. II i.l·frlllll /I lIIillill~ "P"fIIlillll .. fl5lo 
2U yl'lIrs "~" by Phillips Pl'/m/l'lll/I. /Phll/ll by RIl"i Sc/Wl'lIlIItlej.,'n I 

en other active and inactive ones in the 
Grants uranium belt. represents a signifi­
cant regional source of radon gas_ Yet to 
move all of these tailings and bury them 
would be something akin to moving and 
burying a small mountain_ 

What, then. should be done?A finding 
in the American Physical Society report 
bears solemnly on this question ... For 
~m waste management. the h:ti-' 
ard associated with radium [parent oftbe 
r~on emanating from tailings} is mQIl! 
s~UhanJ.bat for plutO...mlli1l1fuW1d 
ivpenl fuel and high-level waste fr.Q!!! 
(tprocessiDJd. In addition. for regional 
population exposure. radionuclides in 
uranium mill tailings are potentially at 
least as important as the actinide ele­
ments in high-level waste; the relmil'l' 
tln'essibility of mill tai/il/X.\" cOl/lrtats 
with the isolation prop(HI-a jilT other (1("­

tinide-collttlillilll! lI'lIJte.\·." [Emphasis 
added.! 

If this means that all tailings. including 
the accumulations from the past. should 
be buried, this is going to add a signifi­
cant though probably not by any means 
unbearable cost to the nuclear fuel cycle. 
For tailings generated by new mill-. ilS 

yet unplanned and unbuilt. the disposal 
problem can be made much more man­
ageable through a careful review of alter­
native .. when an environmental impact 
statement i .. being prepared (in several 
uranium-producing state'> oUhide the 
NRC's purview. such as New Mexico, 
no such statements have been prepared I. 

In the ca\e of tailings piles at active 
mill sites which were generated in whole 
or in part under AEC contract,. the gov­
ernment could well wind up paying a 
good share of the cost of ultimate di,­
posal. Indeed. two such pile, in New 
Mexico would be covered by the pending 
cleanup legi,lation. Although it i, not in­
cluded in the bill, the Kerr-McGee pile 
date'> bad III IIJ'iX and i, .10 out'tanllinl! 
example of ,o-called .. Cllllllllinl!k'll" 

1'14 

pile. containing both tailings from AEC 
contract operations and tailings from 
more recent operations under com­
mercial contracts. 

George L. Gleason. executive vice 
president of the American Nuclear Ener­
gy Council, was speaking for the urani­
um industry recently when he recom­
mended to a congressional commillee 
that existing mills and tailings piles in 
states such as New Mexico be exempted 
from having to meet NRC disposal cri­
teria. "The retroactive application of 
[such! criteria could place an economic 
hardship on mill operations and disrupt 
production," Gleason said. 

Another industry witness, Maxie L. 
Anderson, president of Ranchers Explo­
ration and Development Corporation of 
Albuquerque (and one of the trans-At­
lantic balloonists), noted that his compa­
ny is able to reprocess, at a profit, tail­
ings from a pile at Naturita, Colorado, 
thereby recovering uranium not cap­
tured in the relatively inefficient mill­
ing operation originally carried on at this 
site. But the uranium content of slime 
if not most of the piles might not he great 
enough 10 make such processing and di" 
po'al venlllres att ractive to ind'!"t r)( 
even if the government Pllt up part of the 
mOlley (as Ander"'11 .. ugge .. ted would he 
.appropriate in cerlain ca .. e .. ,. 

Since it'i estahli .. IIlII\:1I1 in early 11)7~ a .. 
a 'ucce .... or to the A 1-.('. I lit' N I{(' lIa, 
been trying to turn ovn a new rqwlatory 
leaf wth respect to taililll!' disptI',al. and, 
given t he poor record of ils fmehcar. II 

has had every rea,on to. Dilling ih long 
tenure the AI':(' f'liled to re,pllnd ef· 
fectively to repeated and in 'iOllle ca'l' .. 
early warning' that proper tailing' di,­
pU,al had to be counted .... an important 
part of radillactive wa .. te lI\;tI\;Il!elllenl. 

t 
For in,tance, there w;" 1111: d"'CII\'er~~ 

in thc late 11)'i(r, hy illve,tig"IIII' filII'" 
the I-"ederal Watl'l 1'111111111111 ("'11110 

gem:y t I-"WI,( 'Allh;11 l"llmg" ,11111 III hI' 

wastes rrom the uranium mill at Durango I 
had severely polluted the Animas River, ~ 

Downstream in New Mex:co, where the ~ 
towns of Farmington and Aztec de· 

pended on the Animas for drinking wateJ 
and farmers looked to it for irrigation 
water, there was such a protest that the 
FWPCA called iln interstate pollution 
, batement conference. 

To stop the outcry. the AEC directed 
its uranium mill licensees to "assure that 
concentrations or radioactive material in 
mill areas and in wastes discharged into 
streams are hrought within permissible 
limits." This stopped the wholesale pol· 
lution of the Animas, hut, without regu­
lations to isolate the tailings from the 
forces of wind ilnd water erosion, it was 
not enough. The Durango piles remained 
in place on a mountainside above the 
town, umtabilized and it clear hazard. 

The fact is, the AEC still had not really 
acknowledged that tailings constituted a 
significant health hazard. Indeed. in Sep­
tember 11J5IJ, the agency authorized the 
Vitro Chemical Company to sell tailings 
from the Salt Lake City pile to a con­
struction company for use as fill materi­
al. Such sales continued for a time un· 
til state health officials objected. Later. 
they verified that the tailings contained 
r.ldium in disturbing amounts. 

Yet, as H. Peter Metzger has reported 
in his book The Atomic Establishment. 
in the spring of 1962 (well after Utah 
health officials had put a stop to the 
sale of tailings as fill), the AEC was still 
avoiding the issue. An AEC official, re­
sponding to an inquiry from the milling 
company OIl Durango about use of tail· 
ings in construction work, chose not to 
answer the question but to reply simply 
that "tailings ... are not subject to li­
censing requirements." 

What linally forced the tailings prob. 
lem to puolic attention was the astonish­
ing discovery. which beg.to unfolding in 
pil.'cellleal fa,hion in early 1'Jfl6, that 
hundred .. of huildings in Grand Junction, 
I>urangll, alld othl'r places were contam­
inaled wit h rad iat ion ffllm t he use of 
tailings as lill. In 11J7:! the Congress wa~ 
linall~' aH1I1St'1i to act iun and in that year 
it iniliated a multimillion dollar project 
(with the state of l'lIlomdo paying 
.1 fourth' to decontaminate-by recov­
ering t hI.' tail ings Ii II-a II huildings in 
tht' (irand Jundlllll vicinity with radiation 
11.'\1''' I.'\Cl't'ding limi" established by tht' 
U.S. Surgeon General. (According to a 
recent report of the General Accounting 
Ollin:, the project has gune slowly: re­
ml.'di,,1 wor". 1111 which St..'i million has 
hl'l'II 'pt:III. i, reporteJ 10 have been 
"llJllpkll'" .. t k .... th'HI half of the 7()O 
-..1,', III'I'''IIII! .. , 



I , • f In 1974, Ihe ,.lI1ll' \Tal ('I'n~ll'" \\a' 
t.reakin!! III' Ihl' ALC an.I "l'~""lIn~ 10 

_ look wilh i' fj,hv l'VT al II, .1"1111 ('om 
millec on Ahmlll: I'.nl'r~\, a 'Il'l' I"wal d 
a morc /!cncral (kanllr Wi" la"l'n Wllh 
Ihe ,,"Ihori/alion of an l'n~lI1l'l'rll1g "" 

'" 'ey of inill'lin' rill'" Scnalol h ill1" 
'-Moss, from Salt I.ah' ('il\ , wa' a I'rimc 

mover "chind Ihi, kgi,lal,,'" .. Thallhc NIH' hc~an la"in~ h"ld "f Iht' 
lailin!!, rn,hkm ,horll\' afll'l " wa, 
crealell was, ii' (ommi"ionl'r (iill11'''y 
has acknowlct!/!ed, rarllv dlle 10 rrod-

_ ding from Ihc Nalllral Rc"olll'(c, De­
fense Council (NRIX'I. an environmen­
lallaw !!roup. The N R DC filet! a pcl il ion 
wilh Ihe new agency askin!! Ihal a !!ener-

.. ic cnvironmenlal imral:! .. Ialemenl 
(GElS) on lailing' di'I"":l1 hl' prerared 
and Ihal uranium mill orcralor' hc rc-

.. ~uircd 10 posl a pcrfortnan(e hond I hal 
would cover Ihe cosl of su(h improved 
praclices as mighl ultimalely he re­
quired. 

.. The NRC agreed 10 prepare Ihe GElS 
(10 he issued laler Ihis yearl. and while il 
did not immedialely adopl Ihe proposal 
for performance honds il evenlually did 

.. so, Also. hy the spring of 1977. Ihe agen­
cy had adopled a set of performance oh­
jeclives for tailings managemenl and was 

.. insisting that companies applying for 
NRC licenses or license renewals ob­
-~rve Ihem. 
~One prime objective is to have all new .. 

.. 

11""'111111 111"" ,ill'd '1'111,,11' hOI11 lTllll'" 
"f 1'01'"blltll1. and 10 hav\' aIlI;IIlin~' d" 
1",,;11 'Ih" ,., "IIIalnl ii' 10 avo,,1 01 l111n 
11II1/l' "tlI\l1II'Ilon ;111.1 tll'rl'"al hy nalll 
lal 'l'nT'" ;\nolhl'l I, 10 Il'dlln~, for 
lalllng' d"I"'''11 ,ill" nl'W and olt!, /!am· 
111a I alllallon 10 l'''l'nllally hackgrollnd 
Il'H'I, ;1IId radon l'lIlanalillll' .. 10 aholll 
Iwin' ,lid, level" In addilion, any need 
ftll u'nl IIllll'll 11I0niiOril1~ and mainle­
l1i1lllT following lailin~, di'pi"al and ,ile 
rcdamal ion wOllld ht' eliminalell. 

An early rraclil'al le,1 of Ihese ohjec­
lives came wilh a license applicalion hy 
Ihe Rocky Mounlain Energy Company 
of Denver, Ihc mining suhsidiary of Ihc 
Union Pacific Corporalion. 10 huild a 
uranium mill in Wyoming in a joinl vcn­
Illre wilh Ihe SOlllhern California ElIi,on 
('ompany, This Bcar Crcck mill. already 
in operalion on a company claim 70 miles 
norlheasl of ('aspcr, is now dispos­
ing of ils lailings in a carefully de­
signed and engincered surface disposal 
facililY hUI will evcntually swilch largely 
10 suhsurface disposal. All dry lailings 
will be hackfilled inlo deep, specially 
prepared surface mining pits created in 
eXlracling the uranium ore: Ihis disposal 
mel hod will be similar 10 Ihe United Nu­
clear Corporation's proposed Morton 
Ranch operdtion (near Douglas. Wyo­
ming) which the NRC regards as a mod­
el. 

The NRC is not insisting that its licen-

.. Fermilab in Transition: 
The Wilson Era Ends .. 

Fermilab--the 2-kilometer-diameter 
.. accelerator laboratory on the plains of 

northern Illinois-was the unique crea­
tion of Robert R. Wilson, an extraordin­
ary builder, technical visionary, and 

If architecl who controlled almosl every 
delail of his organizalion and force­
fully directed Ihe company's largesl 

II accelerator for I I years. 
When he resigned lasl February in an 

effort-ultimalely unsuccessful-to get 
more money for his laboratory, the cir­

" -'Jmstances were unusual. There was the 
...... nllhal he mighl be persuaded 10 relurn 

if more money somehow came along, 
" and in any evenl. he rcquesled Ihal Ihe 

hoard of Iru~lees keep him on in a sllhor­
dinllie capacilY while his er,lwhilc ,lcpu-

ty was promoted to be Ihe new director. 
Indeed. Ihe circumslances were unusual 
enough to raise queslions aboul whether 
the old era of Wilson would he followed 
hy a ncw era of Wilson, or whether his 
dominanl innuence on Ihe laboralory-a 
conlroversial issue Ihrough much of his 
lenure-was ending. 

Six months after Wilson's resignalion. 
the delicale lask of choosing new lead­
ership has apparenlly come to a con­
clusion. As evidenced by the lime re­
quired, resolution of the laboratory's 
quandary was not simple. Even after Ihe 
board of Irustees of Ihe independenl or­
gani7.alion Ihal direcls Fermilab, Univer­
sily Research Associales, sell led on a 
ncw llireclor, dillicllilies wilh Ihe funding 

'l'l" gil III Ihl' largl' l"pl'n,c of removin~ 
('10; i,1 ing I ailinl!' pile, allll hllrying I hcm. 
""Icad, il i, reqlliring Ihal Ihe'e pilc, he 
legraded III re,i,1 ero",," and Ihcn cov­
cred wilh day and other ,oil 10 a dcplh 
("",ally of X 1012 fccll ,,,flicicnl 10 mecl 
Ihe ohiel'live of reducing radon emaml­
lio", 10 Iwice hack ground Icvcls. AJ.,'Cn­
cy ,lalT people ,ay Ihal ,lIch "ahove­
gradc hurial" can he adcquale. e,pc­
cially if Ihe pilc i, ne,llcd among Icrrain 
fealurcs and i, nol on an exposed !o.ile. 

How disl")sal plan, of Ihe kind de­
scribed ahovc squarc wilh Ihe new 
awarene,s of Ihe hazards Ihal mill lail­
ing' pi)se for the long lerm will no doubl 
he fully discussed at puhlic hearings nexl 
ycar on Ihe GElS. Tailing' quile ohvi­
oll,ly cannol hc di'pi),ed of in geologic 
rCpi"ilorie, in Ihe manncr pro[lo,cd for 
high level and Iran,uranic wasles; Ihcy 
arc far 100 voluminous for Ihal evcn if. 
from Ihe slandpoint of minimizing radia­
lion exposure over the millennia. a case 
could be made for it. Bul Ihere clearly is 
a queslion as 10 how far fedcral and slale 
regulatory aUlhorities should go in mak­
ing concessions to economic expedi­
ency, 

However such queslions may be re­
solved. it is clear thaI the NRC and Con­
gress have now begun in earnest to ad­
dress the tailings disposal problem with 
the seriousness it deserves. 

-LU1HER J. CARTER 

agency. the Departmenl of Energy 
(DOE). delayed final approval. The de­
partmenl apparenlly had no objection to 
the person chosen by the board. bUI bu­
reaucratic hurdles nevertheless held up 
the choice from mid-August 10 Ihe pres­
ent. Officials at the DOE say the last hur­
dles have been overcome and an an­
nouncement is due in a mailer of weeks. 

The new director is expected to be Co­
lumbia University physicist Leon Leder­
man, a lalented and self-effacing experi­
mentalisl who has been closely con­
nected wilh Ihe laboralory from ils be­
ginnings in 1964. Having spent his re­
search career working on a broad range 
of experimenls performed in many dif­
ferent laboratories, and much of his time 
at Fermilab sparring wilh Wilson in a 
friendly fashion. Lederman is expecled 
to bring a distinctive style to the labora­
tory. Well known as a charming humor­
ist, Lederman is also rated high by his 
colleagues for his "taste in science." en­
ergy, loughness. and understanding of 
Ihe raclor~ Ihal clln hring a loss of vilalilY 
10 II luhorulory. If-us seem!'; virtuully 
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