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MILL TAILINGS DAM BREAK AT CHURCH ROCK,
NEW MEXICO

MONDAY, OCTOBER 22, 1979

House or REPRESENTATIVES,
SUBCOMMITTEE ON ENERGY AND THE ENVIRONMENT,
COMMITTEE ON INTERIOR AND INSULAR AFFAIRS,
Washington, D.C.

The subcommittee met pursuant to notice at 9:55 am. in room
1324, Longworth House Office Building, Hon. Morris K. Udall
{chairman of the subcommittee) presiding.

The CuairmaN. The subcommittee will come to order.

On July 16 of this year a uranium mill tailings impoundment
dam failed, releasing 93 million gallons of contaminated liquid and
1,100 tons of hazardous solid waste into an arroyo near Church
Rock, N. Mex. The radioactive and chemically dangerous materials
were carried to the Rio Puerco, through Navajo Indian grazing
lands, near the city of Gallup, N. Mex., and about 20 miles into the
State of Arizona, leaving contaminated residue over a distance of
close to 100 miles.

This morning we will hear of the social disruption and hardship
this accident has caused the Navajo people and of the economic
difficulties it has created both for the United Nuclear Corp. and for
its employees.

Our concern in these matters derives from three areas of the
Interior Committee’s jurisdiction, dam safety, on which we have
legislated; Indian affairs and finally regulation of the nuclear in-
dustry. We go back today to the issues that have been repeatedly
brﬁ)ulght before this subcommittee and before the Congress as a
whaole.

We have made a Federal commitment to insure the safety of all
dams—the failure of which could threaten populations. This com-
mittee remembers back to the West Virginia spill in 1972, the
Teton Dam failure in 1976, and the Toccoa in Georgia in 1977. We
have had years of dam safety hearings, reviews, and studies by
various agencies. We have implemented layers of regulatory guid-
ance and provided new Federal authority to assure safe construc-
tion and operation of these structures.

With regard to uranium mill tailings specifically, this committee
produced, and Congress enacted, tough legislation last year to
assure that these impoundments would be properly constructed
and monitored. We committed the Federal Government to a multi-
million-dollar program to clean up the hundreds of thousands of
tons of tailings that have been dumped in sloppy and haphazard
fashion over large regions of the Southwest. It ought to be unneces-
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N S T hat the Congress and this committee will
fl%?tg?gf%ét%}f: ﬁiﬁg it)ut potept_ially catastrophic contamination
of the regions where uranium mining is done.

.~ ‘Although there is a measure of uncertainty in our assessment of
o 1th impacts of the tailings spill at Church Rock, it is likely
that tha'levels of contami_namon in the area will not qesult in loss
of human life if the spill is properly cleaned up. It is important to
hote, however, that all of the contaminated material will never be
' comf:letely removed from the environment. This accident shows the
incremental and subtle nature of the contamination produced by
uranium milling operations. Since 1959 there have been five other
tailings spills involving millions of gallons of hazardous liquids.

In most cases, response to the spills has been to fence off con-
taminated areas from public use indefinitely. In one case, 35,000
gallons of tailings slurry was released into the Colorado River.
After an accident at another United Nuclear Corp. facility in New
Mexico, 55 cubic yards of solids completely covered the company’s
grind mill and mill yard, near the homes of some company employ-
ees, and remains there today.

Pound by pound and acre by acre these materials have not been
judged to constitute an immediate threat to public health. But if
we continue to heap them on each other we will have great difficul-
ty in the next century, if not before, and see substantial portions of
the American West with threatened ground water systems upon
which the people there rely.

The behavior of the regulatory agencies in response to this
threat will be crucial. As I think the record compiled this morning
will show, no amount of statutory authority will provide protection
for: the. public if those in charge of implementing authority fail to
0 & conscientious. manner. In the case of the Church Rock
site, at least three and possibly more Federal and State
s had ample opportunity to conclude that such
tle scur.:Before the dam was licensed, the
redicted that the soil under this dam
me. settling which was likely to cause the
bsequent failure of the structure.
ation was incorporated in the company’s license ap-
erials, which were reviewed by the State of New
am safety engineer, by the State environmental improve-
sion.and by the U.S. Nuclear Regulatory Commission.
‘he company’s geotechnical consultant noted prior to construction
of the dam, that:

. Bgéaus’e of the highly stratified nature of borrow areas, proper inspection will be
particularly eritical for the project. Continuous inspection by qualified geotechnical
engineering technicians wiil be necessary.

Yet there is indication that none of the regulatory authorities
required detaii;ad independent assessments of the company’s con-
struction practices. The cracks which eventually led to the failure
began to appear in December of 1977, and grew worse. There is
some question whether the company was monitored to assure that
proper mitigating measures were being undertaken.

To assist us in preparing for this hearing, the subcommittee
requested a review of the pertinent engineering assessments and
licensing materials by Dr. Bruce Tschantz, a dam safety expert and

ailings
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professor of civil engineering at the University of Tennessee. Dr.
Tschantz indicated that the materials raise serious questions re-
garding why the specific dam design was approved, as well as
whether the dam was ever constructed as originally designed. Dr.
Tschantz indicated that the quality assurance procedures available
to prevent the Church Rock accident were probably not applied.

The Army Corps of Engineers has algo reviewed the Church Rock
site materials since the accident, and its conclusions support the
questions raised by Dr. Tschantz. The corps report made a number
of points:

One. A zone of tailings against the upstream face of the dam was
incorporated in the company’s dam design to help buttress the
structure in light of its likely settlement problems. This design
aspect was not met.

Two. The cracking of the dam which appeared in 1977 and subse-
quent cracking identified by the company in 1978 were not report-
ed by the company to the State regulatory agencies. The Army
Corps report notes that:

Since this information was of utmost significance and paramount in the evalua-
tion of the safety of the structure at the time when cracking was first observed, not

only the owner of the structure, but also the State Engineer Office should have been
contacted and informed of these conditions.”

Three. The design of the dam did not incorporate all the neces-
sary protective measures recommended by the company’'s engineer-
ing consultant. Had the dam been constructed in accordance with
the approved design and had recommended materials been used in
construction, according to the corps, ‘it is possible that the failure
would not have occurred.” :

In July of this year, very soon after the Church Rock spill, this
subcommittee held an oversight hearing on the Nuclear Regulatory
Commission’s agreement States program, under which the State of

- New Mexico is permitted to license tailings impoundments.

At that time the subcommittee perceived significant problems
with the NRC’s management of this program, and these problems
have surfaced again with respect to this site. The Commission
promised at that hearing that it would thoroughly review the
desirability of having technical work for the program carried out
by the esgentially nontechnical Office of State programs. We would
like to know the progress of that review.

Another issue raigsed at the earlier hearing of this subcommittee
was whether the agreement States are providing the kind of costly
technical review work that is required for the licensing of these
huge and hazardous operations. If the States are not able to pro-
vide the necessary oversight, it is possible that the benefits of local
regulations may have to be sacrificed by removing the more com-
plex regulatory problems from the agreement States program.

With regard to the health impacts of the Church Rock tailings
spill, we have worked with Henry Waxman's staff from his Sub-
committee on Health and the Environment. We want to assure
that the affected people and their land and waters are carefully
watched for any signs of long-term radiological damage. Mr. Wax-
man's subcommittee and the Interior Committee plan to pursue in
the future the general question of the affect of the uranium mining
industry on the Indian nations.
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Representatives of the Navajo Nation will lead off our testimony
this morning. We will have four witnesses from the tribe, each of
whom has promised to keep their testimony to a maximum of 5
minutes, for which we are grateful.

Before we proceed, Mr. Lujan, do you have any opening com-
ments?

Mr, Lusan. Thank you, Mr. Chairman.

I would hope we do not get into the State versus Federal regula-
tion argument in this particular hearing, Let me just make an
aside note here that there have heen, I understand, 19 dam failures
in the last 20 years, and only one has been in a State where there
is State agreement. The others have been all under Federal regula-
tions, but that aside, we should discuss that at a later date.

I would hope that at today’s hearing we might be able to look at
the accident and see how we can prevent them in the future. I-am
convinced that we are going to have others., There have been some
all along. There will continue to be some, but maybe we might try
to focus this hearing in the direction of, How do we make it safe?
Are there ofher alternatives?

I, some time ago, asked for some abandoned minesites, where
some of the tailings could go. We had in the Mill Tailings Act a
provision whereby we could look at leaching out the undesirable
elements in the mill tailings. I notice that that was not one of the
options that came out. However, I am continuing to pursue that
option. I think that is one area that we might look at. But I think
that today we ought to try to focus on what are some of the
alternatives, rather than move in the direction of should it be the
State or the Federal Government that regulates these activities.

We certainly cannot afford to close down all activity. I am sure
there will be that kind of proposal, but I would like to see it
attacked, how do we make it safer, what are the alternatives if this
is not the way to do it. Let us find a safe way to do it because it is
vital to the Nation that we get these kinds of resources.

The CraIRMAN. If we can now have the Navajo witnesses come
forward, we have scheduled Mr. Frank Paul, tribal vice chairman,
Mrs.: Helen . George; chairman:of the Church Rock Chapter, and
whoever else:is on your Navajo team here. Could we get all of them
up.at:the table—Mrs. George; Mr.Harold Tso, and Dr. Gesell.
[The following additional ‘material has been submitted for the

theé panel of witnesses representing the Navajo
statements of Frank E. Paul (with attachments),
esell; Harold W. Tso, and a document entitled
e ‘the United Nuclear Corp. Church Rock Spill.” The
rial referred to above may be found in the appendix. See table
ntents for page numbers.] '
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PANEL REPRESENTING THE NAVAJO INDIAN NATION CONSIST-
ING OF: FRANK E. PAUL, VICE CHAIRMAN, NAVAJO TRIBAL
COUNCIL; DR, THOMAS F. GESELL, CONSULTANT TO THE
NAVAJO NATION; HAROLD W. TS0, DIRECTOR, NAVAJO
TRIBAL ENVIRONMENTAL PROTECTION COMMISSION; AND
HELEN GEORGE, MEMBER, CHURCH ROCK ACTION COMMIT-
TEE

Mr. PauL. Chairman Udall, members of the subcommittee, I
would like to express my gratitude, as well as the gratitude of the
Navajo Nation, both for the subcommittee taking the time to hold
this important hearing today, as well as for the opportunity to
appear before you to discuss the United Nuclear Corp. Tailings
Dam break at Church Rock on July 16, 1979,

Let me introduce the members of the Navajo delegation. With
me today are some of the delegation sitting here. I will introduce
the ones that are here. Mr. Harold Tso, the founding executive
director of the Navajo Environmental Protection Commission. He
iz also a noted columnist. He is on the far right. Then I have Mrs.
Helen George, a member of the Church Rock Action Committee, a
committee which was formed to deal with the UNC spill. She is
immediately to my left. Then I have with me, to my immediate
right, Dr. Thomas F. Gesell, recently of the staff of the President’s
Commission on Three Mile Island. Dr. Gesell has been retained by
the Navajo Nation as a consultant on the matter that is the subject
at hand. 2 :

I do have other members of the tribe staff in the audience, but
they will not be testifying here unless they are called upon. Also at
this time, at the conclusion of my statement, I will ask the subcom-
mittee for an opportunity for Dr. Gesell, Mr. Harold Tso, and Mrs.
Helen George to make brief presentations to:the subcommittee.

First, all of us are, of course, available for any questions you
might have for us to answer. _ : -

My statement today begins in a somewhat unusual way because [
am going to begin at the end and set forth the Navajo Nation’s
agenda for dealing with the UNC spill and related matters. .

What we want, what we think is appropriate to deal with this
incident and the uranium industry in general is this: :

First, we want the lands and water and people and livestock who
have been contaminated by: the UNC spill decontaminated. We
want our land, our people, our livestock, and our way of life re-
stored as nearly as possible as it was before UNC and Kerr-McGee
and their friends came to our land. . R
. Second, we want the UNC mill to remain closed until such time
as a safe and sane method of dealing with uranium tailings is
devised, tested, and implemented. L

Third, we want no more mills to be constructed on or near the
Navajo Nation unless such mills are completely safe and have
completely safe waste disposal systems.. : o

Fourth, we want a single agency in whom we have confidence to
have responsibility over all aspects of radiation hazards arising
from the nuclear industry. This includes mining, dewatering, mill-
ing, waste discharge, and containment, as well as transport and
storage of uranium and uranium-related resources.
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Fifth, we want the establishment of definite plans for dealing
with* 'accideht: in the uranium industry to be developed, to be
tested  snd io beé ‘ready to be implemented when such incidents

We aj'go"fwgnltezufﬁcient_ resources of both people and materi-
s ‘veadily available to implement such emergency plans so
“people, our land, our livestock and our livelihood will not
gain be abused as it has been so often in the past.

‘Having set forth what we want, let me give you some back-
ground as to why we want it and why it is necessary for the
protection of our people, our land, and our way of life.

First, it is important to keep in mind that the UNC spill has
threatened not only the Church Rock community—though that is
bad enough. This spill has spread down the Rio Puerco and to the
Little Colorado River, thus threatening not only the Navajo check-
erboard communities in New Mexico, but also the communities of
Gallup, Chambers, Sanders, Holbrook, Winslow, Ariz.

Second, it is also important to keep in mind that the UNC
incident does not exist in a vacuum. We Navajos have already had
to contend with abandoned mines, mills, and tailings at Cameron,
the rare metals site at Tuba City, Ariz.; Mexican Hat, Utah; Ship-
rock, Sanostee, Monument Valley, and stretching all the way south
and east to Anaconda and Grants, N. Mex.

Third, while we appreciate this committee’s interest and concern,
we do note that a smaller incident at Three Mile Island command-
ed a Presidential Commission. Yet today’s hearing represents the
first serious national concern for this incident, and it is now over 3
months since the dam failed. -

‘Fourth, . we note that while we call for a single agency to deal
with  all-‘uranium: industry: environmental, -health, and safety

re not abandoning:our own Navajo Nation’s responsibil-
‘the:planning‘and: implementation of laws and regu-
protect: our ‘own: people -and our own land. We
“spe relationship between the Navajo Nation
States Government, exemplified in our treaties of
all ‘for:us to be:equal partners with the
haping our destiny and determining our future.
he United States must bear the greatest burden
“in’‘policing ‘the uranium industry, we want - to
at responsibility and gradually assume a greater role
eveloping laws and regulations which we will abide by.
- We recognize that energy is a priority matter on the agenda of
“this country. This is peacetime, however, and the vast majority of
uranium produced from Navajo lands is used to produce electricity
in nuclear powerplants. The needs and concerns for :safety and
health and environmental protection must therefore be evaluated
as-theyj would be for coal production or oil ‘or gas and other energy-
producing elements, and not as if one were talking about producing
a material from a unique source which was critical to the defense
of this country in wartime: N
We do recognize, however, that environmehtal protection costs
money, and that our resources must be competitive’ in both the
world economy as well as the economy of the United States. We
want to be part of the decisionmaking process, since questions of
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whether our resources will be developed, and at what costs, will
affect the future of our people and our land. :

We are unwilling to submit to either the tyranny of the exploita-
tion by energy companies like UNC, whose only interest is in the
almighty dollar, or in the tearing up of regulations by Federal
agencies like the Office of Surface Mining, who are unelected and
responsible to no one else other than their own desires, to experi-
ment with the future of America.

The United Nuclear Corp. tailings dam break of July 16, 1379,
was not the first example of corporate irresponsibility in the
Navajo Nation. I would like to briefly set forth for the subcommit-
tee the history of irresponsibility of the uranium industry in the
Navajo Nation. : '

As early as the 1940’s, the Navajo uranium resource was being
exploited, as Navajos rallied in yet another way to aid America’s
defense effort. Through the old Atomic Energy Comumission, work-
ing hand in hand with our trustee, the Bureau of Indian Affairs,
about 160 uranium mines in nine areas of the Navajo Nation
produced ore for milling-in nearby uranium mills. -

The Navajo people directly involved were never advised as to the
potential dangers and hazards in the mining and milling process.
As a result, hundreds if not thousands of Navajo uranium miners
are contaminated from the dust and air in the mines commonly
called dog holes in which they worked. Navajo families used scrap
rock that are left available in the uranium mines in building their
homes. In general, the uranium mining industry within the Navajo
Nation proceeded without any regard for the health and safety of
the Navajo people. - - : N : C

When mines weré abandoned, they were simply left as they had
been on the last day of mining. The mines remained a danger to
people who live in the area, particularly livestock and children.

Uranium mining, both within the Navajo Nation and adjacent to
rivers, streams; and: washes which flow through the: Navajo
Nation—such as the mill at Durango, Colo.—repeatedly polluted
water sources within the Navajo Nation:" ' -

The most lasting consequence of the uranium industry in the
Navajo Nation is the waste from that industry which is scattered
in tailings piles throughout the Navajo Nation. I carefully use the
word ‘‘scatfered” because in our dry, sandy, and windy land leaving
dangerous waste products so that they may be blown everywhere
the winds will take them was and is a threat to the health and
safety of the general public. While recently passed legislation when
implemented, will reduce or remove this hazard, for over:20 years
our people have had to live with the ghostly reminder of the
hazards of the uranium industry. .- e
- Throughout this entire period, the Navajo Nation was taken for
granted as some kind of proving ground or national sacrifice area
in which the defense and energy needs of the United States would
be given priority, but the health and safety and long-term economic
needs of the Navajo people were ignored.”

When one reviews the debate now raging in New Mexico over
the establishment of a nuclear waste dump in southeast New
Mexico, and the tritium controversy in Arizona, and nuclear dis-
posal site questions throughout the country, one can appreciate
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that such questions:are now given great consideration both by the
Government and the citizenry. o :
.-What.is disturbing to me, and what is disturbing to the commu-
the Navajo Nation which are presently dealing with the
industry, is that our couniry knew better. Research into
blems of uranium and radiation had been going on for
any, many years. The public policy of the Atomic Energy Com-
ission, however, was that uranium was safe, and neither the
Tederal Government, the State governments, nor the uranium com-
panies did enough to make sure the mines and mills were in fact
Safﬁ?bw we are told that some 60 uranium mines may be operating
within the next 10 years on or near Navajo lands. This will mean
another 10 uranium mills with all the problems that milling of
uranium has produced over the years.

Time does not permit a full discussion of all the possible adverse
consequences arising from the UNC spill and associated uranium
mining and milling. I would like to mention, however, the contami-
nation of aquifers from mining activities, the danger of contamina-
tion of aquifers from in situ leaching of uranium, as well as the
waste of water from the dewatering process.

As I stated earlier, I will have other people testify and bring out
the facts relating to possible contamination of water aquifers. We
are also concerned with the possible contamination of both surface
water and groundwater sources from uranium and uranium wastes
improperly stored.

It did the people of the Church Rock community no good to know
that the United Nuclear mill, whose tailings dam failed on J uly 186,
1979, was actually located on State land. The livestock which may
‘be.contaminated, the people whose health was and is endangered
can:take no comfort from the fact that the dam was not on Navajo

ur: people. had .and. will continue to have to suffer the
uences of :the: misdeeds of the uranium industry, and it is
only appropriate that.we be protected from this industry.
to the UNC spill in- particular, we are concerned that
~array-of Federal and State agencies, all of which have
B _the pie of regulation of the uranium industry, have
hemselves incompetent and unable to do the job of protect-
he people from the industry.
somehow::United. Nuclear Corp. was permitted to locate a tail-
ngs:-pond and dam on an unstable geologic formation. Somehow
UNC was allowed:to-design an unsafe tailings dam not in conform-
Aty toits-own design criteria. Somehow UNC was permitted to
madeque_xtely deal with warning cracks that had appeared over 2
years prior to the date the dam failed. Somehow UNC was permit-
ted to continue a temporary dam for 6 months beyond its design
life. Somehow UNC was permitted to have a tailings dam without
either an adequate contingency plan or sufficient men and materi-
al in place to deal with a spill. Somehow UNC was permitted to
deal with the spill by doing almost nothing.

Somehow the State of New Mexico did nothing to remedy the
omissions and misdeeds of UNC. Not only has UNC contaminated
our land and endangered our people and livestock, but they have
been disrespectful of our laws and policies.

R
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Let me simply conclude by stating that it is our position that all
environmental, health and safety related aspects of the uranium
industry—at least within our lands and which affect our people—
ought to be dealt with by a single agency.

To separate responsibility for the many facets of the uranium
industry which can produce serious hazards to man and his envi-
yonment has proved a bad idea. This fragmentation of authority
and responsibility between Federal, State, and environmental im-
provement divisions, EPA, and others, has created a situation in
which irresponsible corporations, like UNC, are able to do nothing
or do little and get away with it.

It is time that the Congress exercised its authority and responsi-
bility and fulfill the obligations of the U.S. treaty with the Navajo
Tribe of Indians under which we were promised that the United
States would remove bad men among the whites who came to our
lands and did us and our property harm, as well as compensate us
for the harm and damages, and also make the uranium industry
safe. Only if the uranium industry is safe will the Navajo Nation
be willing to support the energy development needed if America is
to achieve a safe energy independence.

I again thank the committee for this opportunity and ask that
Dr. Thomas Gesell and Mr. Tso and Mrs. George be given an
opportunity to make brief statements.

The Cuamrman. Thank you, vice chairman. We have a long wit-
ness list today, people from the industry and the other agencies. I
thought we had an understanding that we would try to limit the
Navajo delegation to about 5 minutes each in your opening presen-
tation. It would help us with the time if you would try to summa-
rize. Who is next?

Mr. Paur. Dr. Gesell,

The CHarrRMaN. Dr. Gesell.

Dr. Guserr. Thank you, gentlemen, for permitting me to testify. 1
have a Ph. D. in health physics and am associate professor in
health physics of the University of Texas School of Public Health.
Most of my research has dealt with man’s alteration of the natural
radiation environment. Most recently I served on the staff of the
President’s Commission on Three Mile Island.

1 was asked by the Navajo Nation to examine the documents
which they had collected concerning the Church Rock dam break
and to present some of my findings to you. Previous testimony has
provided an overview of the situation; I will focus on a few impor-
tant details.

The Navajos have been told that part of the reason for the
slowness of the cleanup is the lack of a “textbook” for handling
such spills. This lack of a “textbook” or criteria has been attributed
to the uniqueness of the event. While this spill is indeed the largest
of its kind, at least 15 previous accidental releases of tailings slurry
have occurred in the industry from 1959 to 1977. Seven of these
releases involved dam failures, six involved pipeline failures, and
two resulted from flooding. In at least 10 of the events, tailings
slurry reached a watercourse. If indeed there is no textbook on how
to handle a tailings slurry spill, it may be time fo write one.

1 will now turn to a more technical subject. An essential issue
here is potential health effects, both to those now living in the
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SR R R T . e generations. I do not have to
claborste e Sl and, to e ownding the health effects of Jov-
elaborate Uncértainties sur :
lovel i 1'to this committee. Over the past months the Nation-

demy’ of Sciences, National Research Council, BEIR commit-
a e%nyts have been continually meeting in order to reconcile
i?a’greements centering on the complex problem of low-
iation effects in humans in order to issue their now over-
athe?rtéhan estimate doses and health effects associated: with
his spill, I will attempt to make an analogy with a different
" situation. When plutonium was found in the soils in the vicinity of
the Rocky Flats plant in Colorado, appeal was made to the State of
Colorado and the Federal Government for guidance. The State of
Colorado issued an interim standard of two disintegrations per
minute of plutonium per gram of soil for unrestricted use. This is
the equivalent of slightly less than one picocurie per gram.

When uranium ore is milled by the acid leach process, thorium-
230 is preferentially mobilized and becomes the greatest radicac-
tive constituent of the mill tailings solution. Thorium-230 is similar
in its chemical and radiological properties to plutonium-239. They
are both heavy metals of low solubility. They both emit alpha
particles of similar energy. They have halflives of comparable
magnitude, and they are both bone seekers.

Those similarities are reflected in the occupational standards for
their control promulgated by State and Federal agencies. For inha-
lation, the standards for plutonium-239 and thorium-230 are essen-
tially identical, with thorium-230 being more restricted in the “in-
soluble” configuration. For ingestion, the standard for thorium is
more respective than that for plutonium in the “soluble” configura-
tion and approximately equal in the “insoluble” configuration.

Recent recommendations of the International Commission on Ra-
diological Protection have left the standards for inhalation of both
thorium:230: and. plutonium-239 essentially unchanged. For inges-

=tionof slightly ‘soluble materials, however, the standards for both

een: reduced by a factor of slightly greater than five. Thus,
) 1 the standards for control, thorium-230 is at least as haz.
rdous as plutonium-239. It should be controlled in relation to its
ard potential and not dismissed lightly because it is a “natural”

adionuclide.: "
Even'‘though* thorium and plutonium present an essentially
uivalént hazard potential, there are compelling reasons for not
applying the Colorado standard for plutonium of 0.9 picocuries per
gram'to this situation. The Colorado standard is for land on which
housing is to be built. No housing is possible in the Arroyo or the
Rio Puerco. The natural level of plutonium-239 is essentially zero
while thorium-230 exists at an average concentration of 1 picocurie
per gram in ordinary soils and may exhibit considerable variation.
Nevertheless, thorium-230 should be treated with extreme caution.
Another topic I would like to discuss is the pathways by which
the released radioactivity may come in contact with humans. Thor-
lum-230, in order to cause human health effects, must enter the
body. This will occur primarily by ingestion and inhalation. I have
examined the pathway analyses performed by a consultant to the
mill operator and by the Nuclear Regulatory Commission.

e
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Although mutton is a staple of the Navajo diet, the consultant’s
analysis did not include the water-sheep-man pathway. The NRC
analysis was more complete, but did not include direct contact with
the sediments by children who play or herd animals in the water
course. Both analyses did involve conservative assumptions, how-
ever, in keeping with good health physics practice.

For ingested thorium, the magnitude of the hazard is strongly
dependent upon the fraction of the thorium which is absorbed by
the digestive system of both livestock and man. This fraction is
widely assumed to be one or two parts in 10,000, but the assump-
tion is not based on a great deal of experimental evidence. Because
of the uncertainty in this factor, as well as others, one should
interpret the dose estimates cautiously.

Finally, I wish to discuss the environmental data which have
been gathered in connection with this spill. The data do not hold
up well under critical analysis. Consider the results of the external
gamma-ray measurements provided by the mill operator to the
Navajo. The background measured after the spill in the Gallup
area is reported as 11 to 12 microroentgens per hour. On the same
page, the aerage background in Gallup is stated to be 189,000
microroentgens per year, which is equivalent to 2 microroentgens
per hour. While the spill would not necessarily be expected to
increase the background, it would certainly not be expected to
reduce it by a factor of 2. - T o

The radionuclide data are similarly inconsistent. For example, 1
month after the spill the mill operator took a sample of surface
water in the Rio Puerco near Gallup and reported a concentration
of 2.8 picocuries per liter of thorium-230. On the same day, the
State of New Mexico took a sample near Gallup and obtained a
concentration of 500 picocuries per liter. =~ '

For the period of July 19, 1979, to August 17, 1979, the largest
value of thorium-230 in water downstream reported by the mill
operator was 30.3 picocuries per liter. This was the highest of 35
samples taken at seven locations at five separate times. The State
of New Mexico Environmental Improvement Division on the other
hand obtained values ranging from 200 to 2,600 picocuries per liter.
Either of these sets of data could be in error, and there is even a
possibility that the levels could fluctuate that much. Nevertheless,
this degree of variation in the data suggests that the environmen-
tal situation is not yet fully understood. . - ... = .

In conclusion, when responses to this and possible future spills
are being considered, the following should be kept in mind:

. One, thorium-230 is the principal radionuclide released, but the
others must alsc be considered. ... .. _ -

Two, the hazard potential of thorium-230 is as great if not great-
er than plutonium-239. [ SRR TN
. Three, all pathways for exposure must be considered in making a
valid assessment of the health consequences of a spill.

Four, more information should be obtained on the behavior of
thorium-230 in animals and man. i

Mr. Weaver. Thank you very much. .

The next witness, please, and I would appreciate it very much if
we could keep the time down.
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¥ ."Mr. Chairman, members of the subcommittee, my name
is II\—JIargi?nglgahrilzﬁgctor to the Environmental Protection Com-
mission; of theNavajo Tribe. Our staff has been involved with
activities related to uranium development. These activities include
~identifying and monitoring areas with abandoned mines or mill-
_sifes. ¢ollection of environmental samples for laboratory_ana:lyses,
jiew:of proposed mining and reclamation plans, examination of
ronmental reports, assessment of Impact statements and inves-
sating complaints submitted by local Navajos.
As a result of these activities, it has become clear to us that the
“Navajo Tribe had its share of problems with uranium extraction
~.and purification. These problems are explained below.

These mills were located on water courses either active or inac-
tive and depend on the local water source. When we compared this
against the United Nuclear dam we were surprised to find out that
the United Nuclear dam was located above the surfacz, while those
of previous uranium activities were located below the surface.

Since the spill of United Nuclear, our staff has determined that
more than 49 parcels of land, either as sections or portions thereof,
and located downstream from the breach site have been impacted,
and I would call to the committee’s attention the fact that the Rio
Puerco confluences with the Little Colorado River near Holbrook,
Ariz,, and from thence to the Colorado River near Cameron, Ariz.,
which is the site of Grand Canyon. This certainly suggests inter-
regional transport of pollutants. .

In terms of the monitoring program, the Navajo Tribe has had a
sad experience with monitoring in previous activities. While the
Navajos saw that tailings and other wastes were discharged into
adjacent storage area, they were surprised to learn that radium-226
and other contaminants were discharged from the mills into
nearby water courses as well as from the Durango, Colo., into the
Animas River in sufficient quantities as to alarm public health
officials. '

These Navajo people were later informed that the San Juan
Basin Radium Research Project was established at Farmington,
N. Mex., in the early 1960’s, as one of several Federal efforts, to
define radiological impacts of uranium mining and milling,

As a student I recall at least two newspaper reports of fish kills
below the Shiprock millsite. Recently in 1977 while dismantling the
Shiprock mill buildings and monitoring that activity, our staff
found approximately $100,000 worth of U dust of about 25 per-
cent assay between two layers of roofing material, and in examin-
ing this problem, we were surprised to learn from reports such as
Klevin, et al.,, that insufficient control of discharged uranium dust
to the outside environments of processing buildings was a concern
of health physicists and that this concern was not implemented in
Navajo uranium mills of that date.

Turning to the UNC spill, our review and monitoring of sam-
pling data provided us upon request indicate deficiencies which
should be corrected and incorporated in the UNC plan,

Extend the monitoring plan to include all areas or personnel
which are employed or impacted by uranium processing. For exam-
ple, alternative ore storage areas, bioassay, livestock. We do not
know whether there are Federal requirements to periodically ex-
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amine for radiological purposes, local people who work in uranium
mines, live adjacent to uranium processing operations, or use water
from streams impacted by such operations. Or for that matter, to
maintain examination units near the operations.

We would request that the plan be amended to include provisions
for quality assurance of data. As Dr. Gesell has presented in his
statement, this may be a reason why there is a discrepancy in data
that he has examined.

There needs te be included provisions and procedures to perform
monitoring for manufacturing purposes.

There should be declared a use of procedures to neutralize excess
acid and to abate contaminants in unanticipated releases.

You should require provision for periodic review of the monitor-
ing program.

Our staff surveyed the Rio Puerco for gamma-emitting radionu-
clides with a portable radiological instrument. Generally speaking,
they found radicactivity in decreasing levels from the breach site
to the New Mexico-Arizona State line. With some exceptions, the
radioactivity levels approximated background levels. These excep-
tions were due to areas of slow flow, Rio Puerco tributaries con-
taminated from backflow of the spill, and the breach site.

Concern for radiological contamination of Rio Puerco predomi-
nated impacts due to chemicals—for example, sulfates, alkaline
elements, organics, and toxic elements. It has not been determined
how much solubilized salts were carried downstream with the spill
solution for deposit or absorption.

The role of these salts as exchange material within Rio Puerco
goils for radiological or other contaminants is now sufficiently un-
derstood to warrant oversight or lack of concern. We hear explana-
tions and assurance from UNC that salt encrustations on a stream-
bed are the result of natural forces. We do not agree that existing
salt encrustation in the Rio Puerco streambed is the result of
natural forces. The prespill streambed did not exhibit the salt
encrustations we see today.

A serious lack in current monitoring programs managed by regu-
latory agencies is the inability and, perhaps, capability of laborato-
ries to deliver data in a timely fashion. We understand that sam-
ples submitted to EPA laboratories to evaluate Rio Puerco contami-
nation were possibly in competition with samples from the Three
Mile Island incident.

We understand that criteria to clean up the Rio Puerco were
submitted by U.S. Environmental Protection Agency, New Mexico
Environmental Improvement Division and United Nuclear Corp. to
the Nuclear Regulatory Commission. We do not know if cleanup
criteria have been agreed upon by participating entities.

The criteria, we hear, are based on historical data from previous
uranium operations, from preoperational or baseline data and are
based on. the presence of thorium-230 and radium-226 as critical
radionuclides. If the criteria are also predicated on the existence of
radionuclides in the Rio Puerco prior to the UNC gpill, we do not
agree. We believe that the criteria.should include radiological in-
formation which antedates all uranium activities on the Rio
Puerco. The discharge of mine waters from Kerr-McGee Mine No. 1
represents a bias to the criteria.

58.567 @ - BO ~- 2
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In this connection, we believe that the existing standard of 2,000
picocuries of thorium-230 per liter of dischargeable milling waste
waters is too high. Such a standard, if not revised, could pose
serious problems for future cleanup criteria.

Chairman Udall, members of the subcommittee, this concludes
my remarks. With your permission, Mrs. Helen George has some
remarks.

Myr. Weaver. Thank you. Mrs. George.

Mrs. GEorGE. Good morning, honorable members of the commit-
tee and guests. The tailings spill of July 1979 has impacted the
community so that all the affected communities have been sent
reeling with uncertainty, confusion, and bitterness. This incident
has only led to the people’s distrust of uranium development activi-
ties in people’s back yards, as is happening all over Navajo occu-
pied and owned land.

The distrust has been fed in part by the responsible agencies
unpreparedness and weakness in dealing with the resulting con-
tamination of a primary livestock watering source, and the people
have begun to realize that the responsible agencies are not fully
prepared to consider the impacts happening in the natural and
human environment, particularly in the human environment.

In all the people’s efforts to deal with the tailing spill, we have
only been told that this incident does not warrant an emergency,
and people have tried to get assistance, to determine what type of
contamination, the magnitude of the contamination that has re-
sulted, but we have not been told exactly how long the people are
to continue to not use the wash, and whether their livestock are
contaminated or not. All these questions have just made the people
more uncertain about the uraninm industry.

For example, when the Rio Puerco wash became contaminated
with this tailing spill, the livestock, children, and people were
exposed to the contamination, and the livestock drinking from the
wash: appeared to have been contaminated, and so health officials
have told people not to eat their livestock, and so most of the
people have tried to not eat their livestock, but the problem comes
when the:people, who have limited resources, have no alternative
source of food, and so we have requested of the food stamp program
to'get emergency issuance to the people, so that alternative sources
of food could be found.

But we ran into a stone wall when out of region 6 the denial
came for our request. Yet what are the people supposed to do? If
they cannot eat their livestock, what alternative source of food can
they ‘have? If they continue to eat the livestock, are they being
contaminated? These are questions that people are asking, and
people are very much concerned about what has happened, because
for centuries, ever since the people emerged out of this Earth, the
Earth has nourished us and has given us life.

Job programs come and go, food stamp programs come and go,
welfare systems come and go, but the earth remains, and this is
where the people get their life from. Their existence comes from
the earth itself, just as the earth itself gave us birth. Yet this very
day our existence is being threatened, and people cannot help but
feel confusion about what has happened, because when the urani-
um development industry comes in, they tell people, ‘You will be
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given jobs. Your living standards will improve,” but if these types
of accidents happen such that the earth is ruined, then what type
of alternative do we have? Are we going to take the jobs and
destroy the earth, or can we continue to live and keep the earth
safe, and not worry about jobs?

Part of the problem with trying to deal wth this incident is the
varying land status in our area. The people do not understand the
different types of land in the checkerboard area, and it is incom-
prehensible to the people to base and govern activities on imagi-
nary lines. How can the Navajo Tribe protect its citizens if these
jurisdictional problems are not answered, and if nothing is done
about these problems?

Mr. WEAVER. Thank you very much, Mrs. George

I want to thank you all for very, very moving and penetrating
testimony. You know this committee has held many hearings on
the nuclear industry, and we constantly hear of background radi-
ation. We constantly hear that the granite in our buildings throws
off as much radiation as comes from various other sources. What is
not said is that this background radiation is very dangerous. What
i not gaid is that this background radiation, normal radiation in
our world today, is probably a major cause of cancer and mutations
that occur in all of us.

You know, many, many, many years ago in geological time the
radiation in this world was too great for life. It has gradually died
down, allowing life to exist, and it allows us to exist because it is
not so great in background that it kills us all at once. But what we
are doing today, and what you are here testifying about before us
today is concentrating this radioactivity. We are taking it from the
earth and putting it together in a highly concentrated form. It is a
very dangerous process, concentrating it at 3 percent enrichment to
go into nuclear plants, or 97 percent enrichment to go into hydro-
gen bombs—whatever we do, the concentration of this radioactivity
is a threat to life, and you are here testifying in that regard.

I know, Mr. Paul, you said they have come into your land. I can
tell you they come into my land too, and I am deeply outraged by
this, and I will do everything I can to stop this concentration of
radioactivity. I have but one question, and that is, I read in the
paper several months ago something about Indians, and I do not
know whether they were Navajos or not, working in mines down in
the Southwest, who, after working 20 or 30 years, began fo die of
cancer. Do you know anything about this? Is this your tribe and
your people? Can you respond to that or is that something you do
not know about?

Mr. Tso. Mr. Chairman and committee members, yes, that is the
Navajo Tribe. In the Red Valley portion of the Navajo Reservation,
there have been some families of previous uranium miners who
have submitted their complaints about uranium impacts to their
health, to Senator Domenici, and to I believe that committee, as
part of the congressional effort toward miners benefits compensa-
tion. And yes, that is on the Navajo. :

Mr, WeavER. I thank you.

The Washington Post reported several months ago that there
were a couple of deaths now occurring, much greater than average
for that particular kind of illness. Do you know?
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Mr. Tso. The medical doctors who have been working on the
case, Mr. Chairman and members of the subcommittee, believe that
it is attributable to working in the mines in the 1940’s and 1950,
and even later.

Mr. Weaver. ] thank you. .

The gentleman from New Mexico.

Mr. Lusan. Thank you, Mr. Chairman. ‘

Dr. Gesell, you have been hired by the Navajo Tribe as the
expert which you are in this field. We can take two positions,
extreme positions, I suppose. On the one hand close down all
uranium mining, and as a consequence close down reactors and
nuclear submarines and all. We can go that direction.

I would prefer the approach that we make these activities as safe
as possible. Have you made any recommendations to the Navajo
Tribe as to how this can be accomplished? I spoke in my opening
statement of alternatives, that accidents are going to happen in
whatever field there is. Of course, we are concerned about the
effects of these accidents. Have you given any thought and any
recommendations to the Navajo Tribe as to how to make these
activities safer?

Dr. Gesegrr. Mr. Congressman, I would first like to say that I
agree with you that we must use our uranium resources. The
Navajo agree also that we want to use these resources. We are not
trying to shut down the nuclear industry, by any means.

I have made a number of recommendations to the Navajo. One is
most important. Their lands are impacted by these milling and
mining operations, and they must somehow independently assure
themselves of the safety of these operations. I have recommended
this to them and I think they will try to move in the direction of
some sort of a tribal authority to work either independently or
with Federal or State agencies to receive environmental statements
for prospective mills, to inspect the mills after they are complete,
to assure safety of the dam, to try to get a more environmentally
sound tailings management methoedology. :

Mr. Lusan. What | was getting at is this: In all of the studies, all
of the statements you have indicated that the thorium and the
plutonium in the mill tailings is a serious problem. All of the
studies and all of the environmental impact statements and all of
the reports are not going to minimize that danger at all. It seems
to me that the tack we ought to take then, is to do it differently
than we are doing it now if that is not a safe way. We have had
testimony from the Nuclear Regulatory Commission that it is more
dangerous to smoke one cigarette than to stand on top a pile of
those mill tailings. I have a little trouble with that statement. But
if they are dangerous, have you made any recommendations or is
there any thought being given to putting it in abandoned mines, or
leaching out the radium and the plutonium and the thorium, or
putting it back where it came from as we do in the coal mining
area? Once you burn it in that Four Corner area, they take the
cinders and put them back in the mine that they came from. Are
there any recommendations or is there any thought being given to
any of those alternatives?

Dr. GeserL. Yes; a great deal of thought has been given to
disposing of tailings in several tentative ways. They are by no




17

means original with me. One notion is, as you suggest, to put them
back in the mines. This may present some problems from an occu-
pational health perspective because you would have more people
moving things back into the mines.

Another point is to use nearby strip mining areas where you
strip, say, coal out. You might be able to put the tailings in and
then reclaim the land and dispose of them in this way.

Yes indeed, not to evade your question, but certainly alternative
strategies for better management are in order.

Mr. Lusan. Mr. Paul mentioned that licensing went on without
too much consideration given to any of these things.

Do you know if disposal of the tailings is part of the licensing
review?

We were confronted here the other day on the Mill Tailings Act
with the existence of some 22 piles of tailings. What are we going
to do about them? It was a dumb way to do it; to move them to
some other place, About 25 years from now we are going to move
them from that place to some other place. But within the licensing
and review down there, is that kind of consideration taken into
account?

Dr. GeseLL. Yes; in the licensing application the companies must
state how they are going to manage the tailings, and this should be
reviewed then by the regulatory agencies.

Mr. Lusan. And they all say we are going to pile them here until
they dry out, or do whatever they are going to do?

Dr. GeseLL. Yes; the usual procedure is to take the waste prod-
uct, which is slurry, and put into it a pondlike configuration, and
allow the liquid to evaporate. What you wind up with when the
?;’liﬂ is closed is a dry tailing pile. This is the management situa-
ion.

Now, the worse way to do it is put in a water course where, if
not during the operation, certainly subsequently, these things will
be eroded away. A better way is to put it below grade so that you
would not expect erosion to carry the tailings away.

Possibly an even better approach would be the ones that are
being suggested now, that we have mentioned previously, put them
back in underground mines or back in reclaimed strip mines.

Mr. Lusan. Did you follow closely the kids that were taken up to
Los Alamos; all of those followups to the break? Did you follow
that? I am interested in what the final results were. I understand
there was nothing wrong with the kids who had been playing
around there. Maybe that is exaggerated again. Can you tell me
what they found as physical effects and environmental effects?
Could you give us the background on that?

Mr. Tso. Congressman and members of the subcommittee, we
followed the data on the kids, and even though the data came back
as basically radioactivity resembling background, the data really is
not interpreted correctly, because there was no previous data on
these kids, and this is what led me to make my previous statement
that there is no Federal requirement to sample part of the popula-
tion that the particular industry is going to impact for whatever
contaminants may be one of the impacts. And I think for this
reason the data came back essentially zero, but it is not really good
data in the sense that there was nothing to compare it to.
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.So for the moment, we can probably satisty ourselves with the

statement that there is nothing there. ”

... Mr. Lusan. Do you know these kids personally?
. Mr.Tso. I do not. Mrs. George perhaps does.
. . Yes, sir.
%i?f.ﬂiﬁEHme you talked to them about how they feel? Or
e - -th them?
VISZ\lf.‘[t?d TV;(I). I will let Mrs. George answer that.
" Myrs. GrorGE. A couple of the children had been exposed by

" "gontact with the water itself, swam in the water, and one of them

had a burn, looked like burns on his feet and he had problems with
his eyes tearing and burns in the nostrils as well, and the other
people, two of them were exposed by direct contact with the water,
the one—actually three I think it was—and one by possible inhala-
tion and the other people had, one person had drunk the water,
too. ' ' '

The mother of one of the 5-year-old boys was very concerned
because of having gotten exposed, the child had diarrhea.

Mr. Lusan. Thank you, Mr. Chairman.

Mr. WEAVER. The gentleman from the Virgin Islands.

Mr. Evans. Thank you. : o

I want to pursue that a wee bit further. The elements involved.
Was any attempt made to compare the monitoring of the children
exposed with a similar group from another Navajo Tribe or an-
other tribe that was exposed so that you could really decide wheth-
er it was background or not?

Dr. GeseLi. No; there were no controls at all.

Mr. Evans. Something in the bone does not show up very often
in diarrhea and so forth, what is being done to monitor these
children as they grow? _

Dr. GeseLn. None that I know of. No plans were made for a
followup on these individuals.

Mr. Evans. Thank you, Mr. Chairman.

. Mr. Weaver. Thank you.

Again I want to thank you very much for your very valuable
testimony. We appreciate very much your coming.

- Mnr. J. David Hann, executive vice president and chief operating
officer, United Nuclear Corp. o

.~ Mr. Hann, I want to thank you for coming and note that all
these committees always run behind, but we do have a long list of
witnesses and I notice that you have a very well prepared but very
long statement. I wondered if you could be as brief as possible?

[Prepared statement of J. David Hann, with attachments, may be
found in the appendix.] :
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STATEMENT OF J. DAVID HANN, EXECUTIVE VICE PRESIDENT
AND CHIEF OPERATING OFFICER, UNITED NUCLEAR CORPF.,
ACCOMPANIED BY LAWRENCE A, HANSEN, ASSISTANT PRO-
FESSOR OF ENGINEERING, ARIZONA STATE UNIVERSITY AND
CONSULTANT TO SERGENT, HAUSKINS & BECKWITH: TODD
MILLER, MANAGER OF ENVIRONMENTAL OPERATIONS FOR
MINING AND MILLING DIVISION; AND DR. NOEL SAVIGNAC,
MANAGER OF ENVIRONMENTAL SERVICES, MINING AND
MILLING DIVISION

Mr. Hann. Yes sir.

Mr. Weaver. All of what you say, however, will be of great
interest to the committee.

Mr. Hann. My name is J. David Hann. I am executive vice
president and chief operating officer of United Nuclear Corp. I
welcome the opportunity to appear before this committee to discuss
our mill tailings dam breach. Since we have supplied substantial
technical data, in writing, I will not repeat that in detail.

My statement today will cover a brief description of our North-
east Church Rock, N. Mex. operation; the design and licensing of
the tailings dam; the occurrence of the breach, its effects and the
actions we have taken; the conclusions as to the cause of the
breach and the stability of the remainder of the dam; our cleanup
and monitoring program; and finally, an assessment of the conse-
quences of this event.

T have with me Lawrence A. Hansen, assistant professor of engi-
neering at Arizona State University and a consultant fo the engi-
neering firm of Sergent, Hauskins & Beckwith, I also have with me
Todd Miller, manager of environmental operations for our mining
and milling division, who directed the comprehensive sampling and
cleanup program, and Mr. Noel Savignac, manager of environmen-
tal services for our mining and milling division. Dr. Savignac is a
health physicist specializing in radiation and is chairman . of the
Uranium - Environmental Subcommittee of the American Mining
Congress. At the appropriate time, we would be happy to answer
any questions you may have, :

United Nuclear’s principal busmess is the production of uranium
and nearly all of that production is in New Mexico. We have been
mining and milling uranium in the State for approximately 20
yvears. We employ more than 2,300 people in New Mexico, with an
annual payroll: of apprommately %45 million. Our total expendi-
tures:in the State are more than $140 million annually.

Our largest uranium mine, and the largest operating under-
ground uranium mine in the United States is at Church Rock; N.
Mex., 20 miles northeast of the city of Gallup. The uranium ore
from that mine is processed at our nearby Church Rock mill. The
mine employs more than 800 people and the mill about 150. More
than 200 are Navajo people. We are one of the largest employers in
the area.

This mill provides more than half of our uranium production.
Last year it produced about 2 millien pounds of U398 or enough to
provide the annual reload fuel needs of 5 million nuclear power-
plants, each capable of generating 1 million kilowatts of electricity.
To replace this electricity by using oil would requlre about 50
million barrels.
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At full production, the Church Rock Mine contributes more than
one-half million dollars per year in royalties to the Navajo Tribe.

The uranium mined in United Nuclear’s mines in New Mexico is
found in clayey sandstone deposits. Each ton of ore contains only 2
to 3 pounds of uranium, which is extra(_:ted in the milling process.
At our Church Rock mill the sandstone is crushed and treated with
dilute sulfuric acid, about a 2-percent solution, which dissolves the
uranium. The uranium solution then goes through a number of
concentration and purification stages before emerging as uranium
concentrate or yellowcake. The sand and clay, after a number of
washing stages to remove as much of the uranium as possible, is
transdported by pipeline to the tailings area, along with the tailings
liquid.

It is important to today's discussion to understand the nature of
uranium mill tailings. The solid tailings are essentially sand and
clay, but retain a small fraction of the original uranium of the ore,
along with other natural constitutents not removed in the milling
process. The concentrations of these constitutents in the tailings
are found in natural surface outcroppings. The tailings are not
considered occupationally hazardous, and large quantities of both
the ore and the tailings are handled on a day-to-day basis by mine
and mill personnel.

An imporiant reason for confinement of uranium mill tailings
solids is to reduce future potential health hazards from very long-
term release of radon gas, a factor that is not significant in this
tailings spill. T might mention the one point earlier that we do
insert approximately half of our solid tailings back intc the mine
for filling purposes.

The tailings liquid is a dilute acid solution containing, among
other things, process chemicals and small amounts of low level
radicactive materials and heavy metals from the ore. If a2 person
fell into our tailings pond, the water would not taste good and his
eyes would smart from the acidity, but his health would not be
endangered from toxicity or contact with the liquid. Although this
liquid is certainly not suitable for consumption; it is not considered
a highly toxic material even in undiluted form.

In the case of this spill, the liquid was soon diluted by stream
waters and rain. By the time the acidity was reduced enough for
the water to be drinkable, its toxicity posed no health danger. The
technical data previously furnished to the committee contains de-
tailed chemical analyses of the tailings solids and tailings liquid.

New Mexico is an agreement State under the Atomic Energy
Act. The organization primarily responsible for uranium mill Ii-
censing is the New Mexico Environmental Improvement Division
(EID). This agency’s licensing process is nearly identical to that of
the Nuclear Regulatory Commission, including the requirement of
an environmental report. I have a copy of the report the company
provided them.

The EID relies upon the New Mexico State Engineer’s Office for
approval of structural tailings dam design. The State Engineer’s
Office is an experienced organization that has reviewed over 600
dams in New Mexico. Here are copies of rules from the State
Engineering Office that I would like to make available to the
committee for their record.
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[Eprror’s NoteE.—The rules from the State Engineering Office
referred to above had not been received at time of printing; and
will be placed in the commitiee’s files when submitted.]

Mr. Hann. The EID also invites comments from many Federal
and State agencies and other interested parties. In the case of the
Church Rock mill, comments were received from the Nuclear Regu-
latory Commission, the Environmental Profection Agency, and the
Bureau of Indian Affairs. We look to the State agencies for direc-
tion in licensing matters and concur with Chairman Udall’s posi-
tion that licensing authority is a matter for agreement States until
1981, as stated in the letter of April 26, 1979, signed by the princi-
pal authors of the Uranium Mill Tailings Radiation Control Act.

The Church Rock tailings impoundment was designed and con-
structed by experienced engineering and construction firms with
extensive use of independent experts. The design conformed to the
NRC Regulatory Guide 38.11 entitled “Design, Construction and
Inspection of Embankment Retention Systems for Uranium Milils.”
During the review process the NRC proposed a revision to- this
guide, and the dam design was modified to conform to the guideline
revision.

The tailing retention dam is an earthen dam having a packed
clay core. The initial structure was a starter dam, with its cross
section shaped like a trapezoid, ranging from 12 to 38 feet in
height, 60 feet thick at the crest and up to 180 feet thick at the
base. The plans approved provided that this low embankment was,
in time, to be increased in height and thickness. The raising proc-
ess, which had just commenced at the time of the breach, was to
include a sand drainage blanket and additional instrumentation as
added safety features to insure the long-term stability of the dam.

The tailings pond area is divided into three sections by cross
dikes. A breach in the dam occurred early in the morning of July
16, resulting in the release of a [raction of I percent of the total
tailings solids and about 280 acre-feet of tailings liquids from the
gsouthernmost of the three ponds into an arroyo, or canyon, which
feeds into another arroyo called the Rio Puerco. I want to empha-
gize that much of the tailings solids was captured in a catchment
basin at the base of the dam. The portion that did enter the arroyo
was, for the most part, deposited within a very few miles down-
strearn. :

The breach was discovered about 6 a.m. We immediately stopped
discharging into the tailings area and shut down the mill. We were
able to quickly construct a temporary dike in front of the breach,
and by 7:60 a.m., the flow from the tailings pond had been stopped.

The State environmental improvement division was notified of
the spill by 7:30 am., followed by the NRC and mine safety and
health administration. Officials of the city of Gallup were contact-
ed and. news of the spill was broadcast by local radio stations. By
7:65 a.m., the Navajo speaking mill personnel were dispatched to
personally notify residents downstream, in accordance with the
State approved contingency plan, and by 11:40 am., all residences
required to be notified had been contacted.

This is a sparsely settled area, and only 17 families reside within
the 3-mile distance covered by the plan. Some 32 family groups
reside within a 2-mile range of the arroyo and the Rio Puerco
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' i Gallup. These inhabitants were also notified

?ﬁ;}:?:g; u;rﬁﬁﬁgfary mgasure, drinking water would be made
wval . ir needs.
_ :é‘ﬁ’g;}?é)}l%fgzgfeé?izking water in gallon bottles was on its way to
‘the millsite to be distributed to local residents. At 2:30 p.m., the
" first tank truck hauling water for livestock left the millsite. United
Nuclear has continued to provide both drinking and livestock
water to residents downstream on a daily basis. To date, over 1
million gallons of water have been distributed.

By 8:20 a.m. that first day, surface water sampling was initiated.
Sampling still continues. By noon, mill personnel had been dis-
patched to track the flow in the Rio Puerco. The flow was followed,
photographed and sampled until noon on the 19th, when a small
trickle reached its farthest point, near Sanders, Ariz., about 25
miles from the New Mexico border.

On July 17, sediment sampling in the arroyo and the Rio Puerco
was initiated and cleanup operations were begun on the afternoon
of the 18th. I will return fo a discussion of the cleanup and an
assessment of the effects of the spill later in this presentation.

The cause of the breach has heen investigated thoroughly and
independently by two professional engineering firms. I have here
copies of the reports prepared by the two engineer firms. They are
available for the committee.

[EpiTor’s NoTte—The committee is including in the hearing
record two UNC summaries of dam failure investigation, The com-
mittee also has on file extensive history of UNC impoundment and
detailed investigation of failure.]

[The two documents to be printed in the record may be found in
the appendix. See table of contents for page numbers.]

Mr. Hann. The results of their work have heen reviewed by
representatives of the EID, State engineer, NRC, U.S. Army Corps
of Engineers, and the Environmental Protection Agency. Both engi-
neering firms and all of these agencies concur that the breach was
caused by differential settling of the dam resulting in transverse
cracking, followed by internal erosion. The cracking resulted from
uneven settling of the dam between areas of shallow and deeper
bedrock.

Some settling of the dam was expected. However, a unique rock
point beneath the breach, at which point the bedrock drops off
sharply to the north, east, and west, served as a fulerum, resulting
in the transverse cracking. This unusual configuration of the bed-
rock was only discovered during the investigation of the breach.

As a precaution, a sand beach was normally maintained on the
upstream side of the dam as a buffer between the tailings liquid
and the dam proper. In the area of this transverse crack, tailings
liquid temporarily exceeded the sand beach and. came in contact
with the dam, We believe that this was the initial source of fluids
that started the internal erosion subsequent to the cracking. With-
out the transverse crack, the contact of liquid with the dam would
not have created a breach.

The independent engineering firms have also analyzed the re-
mainder of the tailings embankment and confirmed that the north-
ern portion of the embankment and the divider dikes that we
proposed to use initially on restarting, are stable. The bedrock
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under the remainder of the dam does not have any configuration
similar to the rock point under the breach. These findings have
been reviewed by each of the agencies concerned. The State engi-
neer has concurred and has approved such a startup with certain
additional precautions.

I would menticn that there was unrelated rotational settlement
and cracking in 1977, which was repaired under the supervision of
& professional engineering firm.

Turning to the spill itself, approximately 1,100 tons of tailing
solids and 280 acre-feet—100 million gallons—of tailings liquid es-
caped. The liquid discharge partially filled the arroyo and the Rio
Puerco, creating limited flash flood conditions similar to those
experienced in the area during typical summer cloudbursts.

The arroyo and the Rio Puerco are normally dry except for a
flow of treated mine water from our own and another uranium
mine in the area. This water is used by some of the Navajo for
watering livestock.

Immediately following the spill, the water in the Rio Puerco was
not suitable for consumption by livestock. However, the acidity
made the stream water distasteful, and it was observed that the
livestock avoided it. Tests of livestock tissue samples by the New
Mexico Department of Health and Environment, the Indian Health
Service, and the Center for Disease Control showed no detectable
effects on livestock from the spill.

Mine water flow and rain diluted the stream content to such an
extent that by July 19—3 days after the spill—all of our surface
water samples showed the radioactivity of the water in the arroyo
and the Rio Puerco to have returned to an acceptable level.

Because much of the initial flow seeped into the ground, concern
has been expressed about possible contamination of wells. The
hydrology of the area makes significant groundwater contamina-
tion highly unlikely. We have sampled alluvial wells within three-
fourths of a mile of the Rio Puerco from the millsite to the Arizona
border, and found no contamination due to the spill..

Although much of the sclid tailings was captured in the catch-
ment basin at the base of the dam, some was carried downstream.
Qur immediate actions were directed at cleaning up any visible
deposits while starting sampling and monitoring programs to deter-
mine the location and extent of any contamination. These sampling
and moenitoring programs are still continuing.

Over 4,000 sediment samples, 4,600 gamma measurements and
300 other samples have been taken in United Nuclear's assessment
process. These sampling efforts permit comparison of present
streambed conditions with prior conditions and with the cleanup
criteria. United Nuclear has used the independent laboratories as
well as its own radiological/environmental laboratory in this pro-
gram. Testing has included not only sediments, but also air, surface
water, ground water, runoff and the testing of livestock, and vege-
tation. As results from the sampling program become available,
they are used to guide cleanup work. I have available here a copy
of the cleanup report prepared and submitted to the EID.

[The cleanup report referred to above has been placed in the
committee files.] ‘
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Mr. Hann. Where possible, mechanical equipment has been used
in the cleanup operation. However, due to streambed conditions,
most of the cleanup operation has consisted _of manual labor.
Cleanup crews from the mill have worked during dayl_lght hours
shoveling streambed sediment into ‘buck_e§s for transfer into drums
or vehicles to be returned to the mill tailings area. Suqh a cleanup
process, though tedious and time consuming, is considered to be
thorough. We have removed more than 3,500 tons of potentially
affected sediment from the streambed, to a distance of more than
10 miles from the mill. All of this work has been performed by our
Church Rock personnel. To date, more than 15,000 man-hours have
been applied to the cleanup operation.

The combination of these cleanup efforts and natural effects,
such as rain, has largely restored normal conditions in the area

During the cleanup process, we used criteria based on an NRC
position paper on land cleanup in decommissioning uranium mill-
sites. This paper identifies radium-226 as the critical element and
proposes suitable limits. Radium-226 contamination can be deter-
mined either by direct soil measurements or by gamma radiation
measurements above the ground.

A gamma radiation survey has been taken inside the arroyo and
the Rio Puerco to a distance of 60 miles to Sanders, Ariz. More
than 80 percent of the measurements show equal or lower levels of
radiation inside the streambed than the background outside.
Where the radiation inside the bed is higher than outside, it gener-
ally appears to result from natural outcropping of low grade urani-
um ore. The survey taken inside the streambed showed average
gamma radiation levels consistently lower than the year round
average level in the city of Gallup~well below the limiting gamma
measurements suggested by the NRC for uranium mill decommis-
sioning.

At this time there appears to be no health problem in connection
with radium concentrations.

The EID has ordered decontamination to significantly lower
levels for radium than those of the NRC working paper, and also
set a separate standard for thorium-230. Virtually all of the recent
measurements show radium levels below even those set by the EID.
Most of the samples show thorium-230 levels lower than those
specified by EID. For those that fall outside the standard, we
believe that at least some of these measurements are due to natu-
ral background, and we are working with EID to clarify this situa-
tion. Our cleanup program is continuing.

It is the opinion of our professional staff that there was no
substantial radiological danger created by the spill, and to date all
published reports of tests of humans and livestock confirm this
opinion. Whole body counts and urinalyses of six Navajo people
identified as having had contact or exposure to the spill area were
conducted by the Los Alamos Scientific Laboratory, in conjunction
with the Indian Health Service, the Church Rock Action Commit-
tee, and the Center for Disease Control. The published results of
these tests confirmed that the radiation levels and levels of urani-
um and thorium in their daughters were normal in every respect
compared to those in the general population.
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Since July 16, beginning with personal notification of the resi-
dents downstream, frequent contacts have been made with the
Navajo people, various tribal entities and community organizations
in the Gallup area. United Nuclear has regularly and routinely
made the environmental sampling results available to the local
communities, and the Navajo Tribe's Environmental Protection
Commission and the media.

We wish to express our thanks to the people of New Mexico and
particularly those in the Gallup area, who have supported our
efforts to correct this situation and resume operation.

In summary, our conclugions and assessment with regard to this
incident are that:

One. The tailings dam was designed in accordance with the best
engineering practice and met all design criteria established by the
Nuclear Regulatory Commission and the State of New Mexico.

Two. Failure of the dam was due primarily to a unigue subsur-
face bedrock configuration.

Three. Except for the initial tailings water flood, which was
comparable to typical flash floods caused by local rainstorms, the
spill did not and does not represent a significant hazard to local
residents or to downstream communities.

Four. United Nuclear has acted with responsibility and dispatch
in cleaning up the spill, communicating with and aiding local
residents and working with Government and local authorities.

Five. Two independent engineering firms, as well as State and
Federal agencies, agree that operations can be safely resumed.

United Nuclear has maintained that work force intact during
this period. We are concerned that continued denial of permission
to restart our mill will force us to reduce our work force substan-
tially, resulting in severe hardship to the local community.

We appreciate your patience and in the interest of completeness,
I would like to ask Professor Hansen to very, very briefly give you
some specifics on the dam.

Mr. HawnseN. Mr. Chairman, what is shown here is an aerial
photograph of the Church Rock dam. Our particular interest this
morning is with the south end of it where the breach occurred in
this area, near bedrock, that has been stated.

Immediately following the breach, that afternoon members of the
firm of Sergent, Hauskins & Beckwith arrived to make an initial
investigation of the breach area. The next week a more thorough
investigation was done, 26 exploration borings, 14 test trenches,
and investigations of all faces of the breach and areas both inside
the breach area and below the breach area.

What we have stated and found is that a unique bedrock situa-
tion, such as this bedrock shown in red, comes down; levels off
below, the embankment drops, again has resulted in the formation
of a crack due to differential settling. We mean it put a certain
load on soil that was initially level. If that has x amount of set-
tling, oil compressable here and half of that much here, this will, of
course, settle more resulting in a horizontal strain at the top of the
embankment, that results in a crack.

This crack, with water flowing through it, would result in inter-
nal ercsion and create the breach. It does not start except some-
thing on the order of a 1-inch crack.
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- As it ended up, the breach at the end was approximately 35 feet
across the top, 50 feet deep and was centered over this point in the
bedrock here. But this is looking along the axis of the dam. If we
go 90 degrees to the axis or transverse and look at the bedrock
profile we will see it also has a point in that direction as well,
rising out and down again. It is sitting on a fulcrum and it can
bend this way and this way and this way. o

So, it was much more severe than was anticipated, although
settling was considered in the design of the dam and was accepted
there would be some differential settling.

Mr. Lugan, How deep is the bedrock?

Mr. HanseN. Looking at the dimensions, approximately 60 feet
from the top down to the bottom. It slopes off here something on
the order of 10 degrees in either direction. This resulted in then
cracking.

In my investigation I found sand covered crevices throughout the
embankment area shown in blue here, as well as a crack running
at this point. These were well within the embankment but with the
tailings that had been placed in front of the upstream face of the
dam, these cracks were filled from that sand and in fact, the sand
beach that was maintained helped to prevent a failure up to the
time until the water rose above that.

We can go through an analytical analysis and go from the settle-
ment profile drawn here and calculate from that the horizontal
movement. I will not get too technical, just to show you can end up
in the area of the breach here, a horizontal strain of the order of
0.5 percent, although there was no great deal of research down in
the area.

What kind of horizontal strains can cause a crack? In this case,
0.5 percent is probably 2% times as much as what has been indicat-
ed previously to be the upper limit for cracking. :

In a comparison, now, looking at the other sections of the dam,
this was just the south end we were dealing with, the south abut-
ment, and the question has been raised, what about the stability of
the rest of the dam, particularly the north abutment? :

I have shown here the bedrock profile at the south abutment. I
have shown what the bedrock file looks like at the north abutment.
There are two things here. One, the depth of the bedrock is ap-
proximately half as much, meaning you have much less settlement
and much less of a possibility of these kinds of horizontal move-
ments.

Second, it has no dip in it, it is uniformly going down. If you go
through the same sort of analysis of strain—I will superimpose
here—the red indicating the strains at the north end and the same
kinds of things computed, the strains and horizontal movements at
the north end compared with in black the south end, the net result
is although we calculated 0.5 percent horizontal strain at the north
end, we have only 0.5. So it appears we do not have a problem with
the bedrock abutment at the north end.

Also, in terms of starting up, two things that will occur are, one,
a filter will be placed near the center cohesive core of the dam,
which is what cracked, and downstream there will be a very broad,
in this case approximately 150 foot broad shell, granule shell
shown. Both of these are precautions against cracks that form and
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will erode, if possible. Indeed our calculations show factors of safety
of 2.8 in it.

Similarly, since the cross dike now that was shown in the first
slide, becomes part of the system, because it is only the north end
will be opened up, we have to look at the stability of it, and in this
case, it shows a factor of safety of 1.9.

That kind of concludes my formal presentatwn. One, we have
horizontal-vertical cracking transversing the embankment that
water flowed through causing erosion.

This situation was unique because of the bedrock profile. We do
not have the same problem in the north end and it appears the
rest of the dam is stable.

There are four points I would briefly like to address that were
presented in the opening statement.

Firgt, the upstream buttress fill or tailings part of the dam was
not part of the original design but, nonetheless, was maintained.
Quality control, as evidenced by the more than 1,200 compaction
tests made during construction of the dam was also maintained.
The protective measures that were discussed as not being followed
were to be part of the raised dam. What we are talking about in
the last two slides are not necessary part of the original dam. They
were not specified for the starter dam.

The cracks in 1977 that appeared were of a different origin and
are not related to the cracking and failure of the dam. They are of
a different sort of mechanism.

And finally, the consultants never have stated that the dam was
likely to fail from differential of settlement. They did point out
there would be a problem of differential settlement but it should be
designed for problems.

Thank you for your time.

The CHAIRMAN. Mr. Hann, why did you not do anything in 1977;
that is, the company, when you had the report stating d1fﬁculty
with the dam?

Mr. Hawn. In the cracking in 19777

The CaHaRMAN. Yes.

Mr. Hany. We did consult Wlth engmeermg ﬁrms and sought
advice from them to determine the best method to address those
crackings and we did institute at their suggestion and recommen-
dation, repairs of those cracks in 1977, That was done and we were
in communication with the State, the State engineer’s office about
this, and we did implement corrective measures on those cracks.

The CralRMAN. Where is this operating mill located relative to
Gallup, N. Mex.? . ..

Mr. Hann. It is about 20 miles northeast of Gallup.

Th% CuammanN. Well inside the New Mexmo border - at that
point?

Mr. HANN. Yes sir.

The CramrMaN. In the interest of time, I am not going to pursue
a lot of questions I had. .

Mr. Weaver.

Mr. WeavER. Thank you, Mr. Chairman.

I think the record stands for itself. I have just a quick question
for you, Mr Hann, and that is, can you comment on the great
variations in samphng of radloactlwty that was in the testimony
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by Dr. Gesell, 2,300 pycometers in one sample and 30 in another.

C i reason for that?
aﬁr}fo‘ﬁfﬁ_ui avl\;guld like to ask Todd Miller to address that

qu&s;x OI\?[ILLER. I have not seen that information from the State. My
feeling is that that is a difference in the analytical technique, that
the State was looking at the total constituent in the liquid, and our
results are all reported therein lies the difference very easily.

Also, there is a potential that would differentiate time and loca-
tions of samplings. There can be differences up and down that
stream.

Mr. WEAVER. Very good.

Mr, Hann, do you consider background radiation dangerous?

Mr. Hann. I am not sure that we know at this point in time. I
believe in general, no, that it is not significantly dangerous but we
do not totally know enough information about that.

Mr. WeAvER. I certainly agree that is one of the problems we
face with many of these radioactive chemical questions we face in
society, that the link between the toxicity or deleterious effects
might be 20 to 30 years, might not be traceable along its path, but
radiation is dangerous, is it not?

Mr. Hann. Yes, in sufficient doses.

Mr. Weaver. Therefore, background radiation is likely danger-
ous. I do not know what I said earlier in my remarks. I meant to
say that background radiation very likely causes cancer, mutation,
I did not want to say that it did, because I agree with you, we do
not have everything spelled out. But my concern is added and my
remarks to the previous witnesses are that it is even dangerous in
our whole species to further concentrate radioactivity and that is
why I opposed the further processing of uranium, the digging out
of the ground, concentrating of it in various forms.

It is nothing against you personally, I want to tell you right now,
you are doing your job and I understand you have a job you feel
must be done, and we just have a difference of opinion.

Mr. Chairman, I have to leave, and I wondered if we could ask
Mr. Dircks of the Nuclear Regulatory Commission, the same ques-
tion that I just asked, and that is: Is background radiation danger-
ous? I would like to get his comments on that in the record. Would
that be all right?

The Crarman. Yes.

Mr. Weaver. Thank you, Mr. Hann.

The CaamrMan. Mr. Lujan.

Mr. Lugan. Thank you, I am kind of interested in the charts
because they explain a little better and we were able to under-
stand. Frankly, a lot of the stuff is so technical that it is way above
me, but I do understand the lines on the chart.

I would like to ask you now: You know what happened was
because the bedrock was like this at the north end and then
dropped off. At the south end it was all right, then dropped off and
where it drops off that is where the break occurred. That is pretty
easy for someone like me to understand. That if it settled too much
over here and did not settle here you get a crack.

You know that now. Did you not know it at the time the dam
was built?
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Mr. Hann. I will let Professor Hansen answer. I will answer in
layman's terms.

In the sense of the construction of the dam it is a very low height
dam, first of all. There were readings taken, corings taken along
the length of the dam, and they were felt to be sufficient. In fact,
in dams of this height, they do not normally take that many
corings.

But no, we did not know at this point in time the time and
particulars and details. I will let Professor Hansen explain the
number of corings and drillings since the breach to explore and
determine this particular.

Mr. HanseEN. As I stated, there were 26 borings made. There are
some with 14 test trenches put in just in the area of the breach and
surrounding it. This is from one area approximately 300 feet long
and a mile long dam is a very large number of borings.

Mr. Lusan. How far apart?

Mr. Hansen. Overall, an average of about 50 feet. But that
depends on which direction you are going and where you are
locking.

Mr. Lusan. What you are saying is you did not know there was
that sharp a drop in the bedrock that could have caused the break
like this?

Mr. HanseN. Not in the transverse direction, sir.

Mr. Lusan. Because my following question was going to be is
there any difference between the way this dam was built and other
mill tailings ponds.

Mr. HanN. A significant difference between this and other mill
tailings in a pond normally are constructed from the tailings from
the mill process. This is an earthen dam, compacted earthen dam
and it is constructed in an entirely different fashion.

Mr. Lusan. I have not seen this one although I have seen mill
tailings piles where a machine moves along and the dam is built as
you go along. You are saying this is not the case with this one.
There was a dam built and then the mill tailings are piled up
against it?

Mr. Hann. Yes, it is an earthen dam in which we flow into it
hoth the solid and Hquid from the tailings process providing a
tailing embankment on the upstream side and tailing liquids are
contained and evaporate cut of the impoundment pond.

Mr. LusaN. Why did you do it different than other mill tailings?

Mr. HannN. This was a proposal by the Nuclear Regulatory Com-
mission as to a change in the design of the dam. This was supposed
to be a very current, good, excellent dam and a concept that would
be very effective and we think it is a good dam design.

Mr. LuJsan. If it had not broken. S

Mr. HanN. Yes; but we believe that the breach was like many
things that vou undertake, they have a risk, and we undertock
this. There was a circumstance that was not foreseen at the time.

Mr. Lusan. It seems to me like it is an attempt to do the things
that I was talking about, if you were in the room when ! made my
opening statement, doing it in a safer way, yet something hap-
pened and it did not work out.

58-567 0 - 80 ——- 3
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Mr. Hawnsen. Have you got any ideas as to how we might do it
safer, dig a hole in the ground, and make sure that they are not
above ground, so that there is no breaking point?

Mr. Hann. Most tailings impoundments do use the tailings sand
and if this had been a tailings embankment of that type, this type
of breach would probably not have occurred. As far as the im-
poundment process is in general that will vary from area to area of
the country, in particular in New Mexico, as opposed to Wyoming,
for example, more problems that could result from ground water
effects.

I think you have to review and look at each situation in particu-
lar, by each area of the country and we are doing that, and we are
looking and continuing to look at alternative ways of disposal of
tailings. I mentioned before that we undertook a program to return
a portion of the tailings sands underground for fill in the mine.

Mr. Lusan. Let me ask you another question in the area of
something that I have been trying to get DOE and others to do as
far as mill tailings are concerned. During the testimony on the Mill
Tailings Act, we were told that someone, some town or county, I
wish I could remember specifically where it was, the tailings were
clean enough they were going to use them for constructing an
airport, of the buildup. That took me in the direction of cleaningup
the tailings,

Do you think that that is possible, that you can clean up the
tailings where you eventually end up with very innocuous sand
that you could use for for an airport or highway construction?

Mr. Hann. I think that can be done and it can be done. One of
the proposals as I understand it that has been made is to partially
bury it and then cover with a blacktop type material, and that
could be done, too.

Mr. Lugan. To leech out the——

Mr. HaNN. Not to leech out but at least cleanup and then to
leave the solid portion covered so that there——

Mr. Lusan. You are not talking about drying it up?

Mr. Hann. It would have to be dried up.

Mr. LusaN. You meant, for example, the uranium that is left in
the tailings, thorium, whatever, a lot of those elements can be
taken out to where you end up with just a pile of sand.

Mr. Hann. That can be done and we do undertake the recovery
of the solid materials to remove most of the materials and dispose
of them. They can be deone that way.

Mr. Lusan. Would you then say the tailings are not harmful?

Mr. HANN. Yes.

Mr. Lusan. You can stand on there and if you do not smoke it
would not be too bad. If you did, it would be worse. Is that what
you are saying? :

Mr. HanN. Yes.

Mr. Lusan. Why then was there such great concern, if you say
that they are not particularly dangerous, I got the impression that
it was a disaster? :

Mr. HanN. That is not the case, and as I mentioned in my
statement, that the material in the tailings did not present a :
health hazard. It was distributed across down the arroyo. That |
distribution, that is not in accordance with any plan or any rule
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but it did not contribute, it was not a harmful level. We do not
truly know the long-term effect but our belief is that does not
represent a risk to the inhabitants. It was not a catastrophe in that
sense.

We have learned a great deal over the last 5, 10, 15 years, about
radiation. We are learning more and we are taking more precau-
tions as we undertake the removal of the ore from the ground and
we will follow them. It is our company philosophy to do sc. But we
do not understand all aspects of it. But we are attempting to
improve and to correct and assure that it is a safe operation.

Mr. Lujan. Let me ask one more question, Mr. Chairman. I
know I am taking an awful lot of time. The two testimonies we
have heard this morning are really at variance one with the other.

Do you have a communications gap with the Navajo Tribe or are
they kept informed? You tell us you distributed water to the people
and advised them the thing could happen, yet the previous testimo-
ny says you go along merrily on your way. Do you do these services
for these individuals that are living there and felt no responsibility
to communicate with the tribe or——

Mr. HanN. We have maintained contact with the fribe to keep
them informed. I believe, as an opinion, there is much concern
because of the unknown. There has been a lot of activity in the
area of individuals that have come into the area, who have stated
and indicated that there is grave concern and you have the layman
like myself who may not fully understand this, who are being
exposed to, I would say, statements that are not directly pertinent,
indicating that it is a very severe problem when it was not, given
the circumstances.

You have a Navajo people who are not sure what they should do.
You cannot blame them. We have tried to maintain communica-
tions with them to explain what is available to try to work with
them, but it is very difficult, a very widespread group of people and
a lot of assistance. Many people that came on the reservation as a
result of this, that have contributed their opinion that may not
have contributed to the whole solution of the problem.

Mr. Luisan. Thank you, Mr. Chairman.

The CrairMAN. Mr. Evans.

Mr. Evans. Thank you, Mr. Chairman.

Mr. Hann, on page 2 of your statement, you make the very
general statement that even if a person fell into the dam he would
not be hurt very much and that as soon as the acidity was diluted
enough to make it palatable it would not impose any health
hazards.

Considering the lack of knowledge of radiation, the fact that we
are constantly lowering the permissive levels, are those not rather
strong statements to make?

Mr. Hann. My statement was if you were to fall in there would
not be a health hazard, but at this point in time we do not think
exposure to that degree, we assume that you would come out, you
would get rinsed off and cleaned up and out of there.

Mr. Evans. I understand that. But in view of the fact that these
levels are constantly being lowered, is that not a strong statement
to make? I certainly think it is.

Mr. Hann. No sir, I guess I do not believe that to be the case.
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Mr. Evans. The second thing is, we know that hindsight is 20-20,
or close to it, but in view of the fact that this difference in the
bedrock level could be determined, and considering this was not
just a pond to hold rainwater but toxic water, is it not true that if
more boring was done closer together you could have detected this
and raised a red flag before that was completed?

Mr. Hany. That 1s also possible. In hindsight many things have
been and will be learned from that.

Mr. Evans. What I am trying to bring out is, from the history of
this first time we detected radiation, there has been a steady
lowering, it goes for everything, has not the time been reached
when we should build in a reserve factor which is not mandated by
law because of these accidents? It would cost a little more to build
the plant but would it not perhaps have avoided expense in the
long run?

Mr. Hann. I think as we learn more we will apply——-—

Mr. Evans. Let us get a little bit ahead, I would suggest.

Mr. Hann. My point is we have learned a great deal from this
particular circumstance. We felt we did have adequate safeguards
and measures in this, the dam itself, because we complied with the
most recent Nuclear Regulatory Commission specifications and re-
quirements. Had the dam been built to those specifications, we
were attempting to put into that the most up to date safety fea-
tures, and we had a circumstance that was not foreseeable.

Mr. Evans. Thank you.

The CHalRMAN. A couple of quick questions. The company ex-
presses great surprise here today that the dam burst and yet you
talk about being surprised to hear of the unusual geographic for-
mation of bedrock. Did not in 1976 your own consultant predict
extreme settling by a factor of more than 10 more than normal? I
am referring to the Sergent, Hauskins & Beckwith report of 1976?

Mr. HawnsenN. I will answer that. Yes, I do not remember the
exact numbers. I seriously doubt we could have predicted 10 times
the settlement normal. We were associated with that problem. We
think that any dam that is built next to a bedrock abutment has
this potential.

The CHAIRMAN. You knew you had cracks and you knew the
consultants told you what they were and what was causing them
and you really did not take much action.

Mr. Hansen. Wait a minute, you left me there.

The CramrrMaN. You had the consultants report in 1976, 3 years
before this happened, predicting settling beyond the normal factor.
You had the cracks that were called to the company’s attention in
1977 and yet no additional beach sand was provided nor were steps
taken, as I gather from the testimony, to do something to keep the
cracks from breaking down the structure.

Mr. HanseN. There was beach sand placed. It was unfortunate
tailings water did get above the beach sand.

The CHaiRMAN. Why did you not have more beach sand?

Mr. Hann. We did maintain a beach sand on the face of the
dam. It was not a requirement in the initial design that be done.
The water level in this particular case, we surmised did go above
that. We were making every attempt to keep the beach there.
Whether the water level goes above the beach the beach was there.
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You must remember that the beach level water was in contact
with the beach. In point of time we surmised it went above the
peach. I do not think that we in the initial Sergent, Hauskins
specifications, they predicted that there would be large settlement
and I believe the predictions that they put forward at that time
have generally been confirmed as to what has happened in the
dam in terms of the settlement over the length of the dam.

The CeAIRMAN. We have a time problem this morning. I do not
want to pursue it further. Thank you very much. We appreciate
your help.

We will hear now from Mr. Dircks, NRC, Office of Nuclear
Material Safety and Safeguards.

[Prepared statement of Hon. William J. Dircks, with attach-
ments, many be found in the appendix.]

STATEMENT OF HON. WILLIAM J. DIRCKS, DIRECTOR, COFFICE
OF NUCLEAR MATERIAL SAFETY AND SAFEGUARDS, U.8. NU-
CLEAR REGULATORY COMMISSION

The Cuamrman. Mr. Dircks, we are, as usual, out of time here,
ghort of time, and we have the rather complete and comprehensive
statement you put together. Are you going to be able to summarize
it and hit some high points?

Mr. Dircgs. 1 will skip through it, Mr. Chairman, and I hope
everyone can follow my skipping.

The United Nuclear Corp. uranium milling operation was lLi-
censed by the State of New Mexico in May 1977. New Mexico is an
agreement State.

The accident at the site occurred on July 16, 1979. The State
officials notified NRC’s Office of State Programs of the accident on
July 16, 1979, and on July 17, 1979, the State environmental im-
provement division requested NRC techncial assistance in evaluat-
ing the accident and in aiding the State in dealing with the public
health hazards resulting from the accident. We responded by dis-
patching technical staff to the State on July 18, 1979 and we have
continued our effort up to the present.

In the matter of this accident, we are participating not only as a
result of the State’s request for technical assistance but also as an
agency exercising joint regulatory jurisdiction.

At the onset, we chose not to issue orders to the mill operator
concerning operation of the mill or regarding cleanup operation.
We were agreeable with the State taking the lead in dealing with
the operators as long as we were assured that our regulatory
responsibilities were considered in State actions. As I will note
later, the time did come on October 12, 1979, that we felt that the
issuance of an order by the NRC was necessary.

The scope of our activities regarding the accident and its after-
math thus far includes preliminary evaluations of the probable
cause of the breach in the dam, the plans proposed by the opera-
tors to repair the dam, the overall integrity of the embankment
system, and the cleanup and decontamination of the affected area.
We are using not only direct NRC staff but also our geotechnical
consultants. We are carrying out our activities in conjunction with
personnel from the licensee, the State of New Mexico, and the
Albuquerque Office of the U.S. Army Corps of Engineers, who had
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been called in by Governor King, and the U.S. Environmental
Protection Agency.

As a result of the potential for large compression of the alluvium
and because of the irregular bedrock surface, large differential
settlement of the dam cccurred. Settlement in excess of 3 feet was
measured in January 1979 by a consultant to United Nuclear Corp.
As a result of differential settlement, cracks developed in the
embankment.

We currently are reviewing the operator’s evaluation regarding
the stability and overall integrity of the remaining portions of the
embankment for future use. We are in the initial stages of this
review and have no conclusions yet although we were very close to
making some decisions. It was during the evaluation of this plan on
October 12, 1979, that the NRC issued an order to United Nuclear
Corp. that they cannot resume operations until we complete our
review.,

In addition to the evaluations already noted we are going one
step further. Following our review of aerial photographs of the mill
vicinity and onsite observations we have serious reservations about
the current tailings impoundment site relate to long-term stability.
We feel very strongly that a comprehensive study of alternate
tailings sites and disposal methoeds must be performed expeditious-
ly. If our concerns regarding the current site cannot be satisfactory
resolved, we would not concur with more than limited use of this
site while a new tailings site is being developed.

Cur long-term concerns have been discussed with the State and
United Nuclear Corp. management both by letter and meetings. It
is our understanding that United Nuclear has initiated an alter-
nate site study. We are ready to coordinate a review with the State
of any forthcoming proposal as soon as it is submitted.

1 should add that arrangements have already been made for our
geotechnical and hydrology consultants to assess each of the agree- -
ment States’ uranium tailings impoundment systems in conjunc-
tion with our current responsibilities under the Tailings Act. We
will certainly extend the scope of the tailings dam assessments
relative to the findings in this case. :

We have also reviewed our docket files on the tailings dams at
operating mills in nonagreement States and in all but one case,
differential settlement was satisfactorily addressed in our geotech-
nical evaluation. The exception is a dam that was authorized in
1971 and the documentation does not specifically indicate that
differential settlement was addressed. However, no evidence of ex-
cessive differential settlement leading to cracking has shown up in
our routine inspection of this dam.

You specifically asked us to discuss the accident and its relation-
ship to our recently proposed regulations.

The NRC has just proposed regulations which specify require-
ments for uranium mill tailings disposal. If there is no objection, I
would like to supply for the record a copy of those regulations as
they appeared in the Federal Register on August 24, 1979. B

[The excerpt from the Federal Register may be found in the
appendix.] o

The CraAIRMAN. Thank you.
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Mr. Dircks. The regulations identify certain siting and design
features which must be incorporated into tailings disposal pro-
grams to assure long-term isolation and containment of tailings
without continuing active maintenance. More specifically, the regu-
lations identify burial of tailings below the surrounding grade,
either in mined out open pits or in specially excavated pits, as the
preferred mode of tailings disposal. In this way, dams such as the
one which failed at the Church Rock mill are avoided,

The proposed regulations recognize that below-grade burial may
not be practicable in all cases and specify certain design and siting
requirements which must be followed when tailings are impounded
behind dams above grade to assure long-term isolation and stabil-
ity.

Mr. Lusan. Excuse me, I would like for you to go back. 1 cannot
follow in the whole statement.’

Mr. Dircks. It is on page 6.

Mr. Lujan. The alternative, that way it would be avoided?

Mr. Dircks. We have proposed these regulations primarily with
new tailings disposal operations in mind. We will apply the provi-
sions of these regulations to the maximum extent practicable on
operating mills. Obviously, after many millions of tons of tailings
have been generated at a site, it is more difficult to make funda-
mental changes in the way tailings are being disposed of, such as to
move tailings from a location having high erosion potential to
another more suitable site. _ ' '

In some cases, however, such as appears to be the case with the
Church Rock mill, this may be warranted. The mill has operated
for only a few years and relatively few tailings have been impound-
ed at the site. The site appears from our review so far, to have very
poor erosion characteristics, and we have informed the operator of
the need to explore seriously the impoundment of tailings in a
different site.

I would like now to discuss our response regarding cleanup and
decontamination. We have established with the State a comprehen-
sive sampling and monitoring program which will, first, identify all
areas that have been contaminated, and second, monitor. the
cleanup of affected areas. Soil and stream water samples are being
taken along the entire length of the potentially contaminated
stream including areas of Arizona. The monitoring program is
being conducted by State and NRC personnel with some assistance
from the operator. o L .

To provide the kind of independent radiological assessment capa-
bilities required in this case, and to rapidly process samples as
cleanup progresses, the NRC has set up onsite an especially
equipped mobile laboratory. S - :

Estimates of the amount of tailings released from the.failure
have varied, but it appears that at least a 100 million gallons. of
acidic tailings solutions and 1,100 tons of tailings solids -escaped
from the tailings impoundment area before the break in the dam
could be closed. Most of the solids were deposited in an area very
-near the impoundment in a backup containment area on operator
-property and in an adjacent stream, the so-called Pipeline Arroyo.
‘The solutions traveled in the Pipeline Arroyo to the Rio Puerco
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which flows through Gallup, N. Mex., a town about 20 miles south-
west of the mill site, and into Arizona.

The Pipeline Arroyo stream and Rio Puerco run in channels
which, except for periods of heavy rain, are very small streams.
The release of tailings solutions resulted in a flow which filled the
entire channel, contaminating the normally dry bottom portions, or
terraces, as they passed.

The result, as indicated by our measurements was a widespread
contamination of the terraces wetted by the released solutions. The
contamination levels appear to be uniformly above natural soeil
concentrations of thorium-230 radioactivity. There are isolated
areas on the terraces where contamination is quite concentrated,
being as high as 100 to 500 times background levels. These are, in
many cases, areas where solutions become stranded in isolated
pools after the spilled solutions passed. The monitoring effort has
been aimed at identifying these areas of concentrated contamina-
tion and the cleanup effort has consisted of removing these concen-
trates.

The most immediate hazard resulting from the incident related
to the drinking of or having skin contact with the tailings solution
which is highly acidic. This condition existed at Church Reck for
only a short period of time, probably a day or two, until the water
from upstream mining operations and the natural alkalinity of the
stream bed neutralized the tailing solution. The radioactivity in the
tailings is not of a nature to be an immeédiate health risk. Certain-
ly, however, if concentrations of the tailings are left in the arroyo
they would constitute a health hazard to the local public over the
long run.

The two sources of potential public exposures to radioactivity in
this case are contaminated soils and water.

We have advised the State of what would be acceptable cleanup
levels of the contaminated terrace soils. Various potential exposure
paths which affect human health were evaluated with respect to
the levels of radioactive contamination that would exist in the
arroyo following cleanup. Potential exposure from these pathways
following cleanup will be small fractions of established radiation
exposure limits of the Commission (10 CFR 20) and the Environ-
mentzal Protection Agency (40 CFR 190).

The other important pathway of concern involves human con-
sumption of livestock and animals which drink water from the
affected stream or from nearby wells. It is our understanding that
there is no direct human consumption of stream water in the areas
that have been contaminated.

From limited data available on radioactivity in surface stream
water, it appears that thorium-230 in the stream is remaining at
elevated levels. The stream water is apparently picking up and
transporting thorium that was deposited in the stream beds at the
time of the incident. Notwithstanding this, exposures to individuals
eating livestock which drink from the stream at observed levels
will be fractions of EPA and NRC exposure limits.

It is more difficult to assess the potential for exposure through
use of wells near the affected stream, We do not as of yet have firm
data to determine the extent to which concentrated tailings solu-
tions have percolated into groundwater. Radioactivity that may be
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present will tend to be removed in the subsoils by a natural absorp-
tion process and be diluted by groundwater. Nonetheless, just as
with surface water contamination, this is a matter which must be
watched by continued monitoring by the operator, State and NRC.

Following completion of cleanup, the NRC, possibly jointly with
the State, will issue a report. The report will document satisfactory
completion of the cleanup, will be a full statement of the environ-
mental impacts that have occurred, and will recommend what
ongoing monitoring should take place to confirm that there will be
no later problems such as contamination of wells near the stream
from seepage into groundwater.

I might note that we have made a special effort to respond to the
concerns of the people living near the affected stream, particularly
the Navajo. The NRC staff has met personally with representatives
of the Navajo Nation to review with them our efforts. As a result
of that meeting, members of the Navajo Environmental Protection
Commission are participating in the cleanup monitoring program
with NRC and State personnel.

Concerning our relationship with EPA in this matter, we are in
frequent contact with the EPA exchanging data and technical as-
sessments we have conducted. We have kept EPA abreast of our
actions as far as setting cleanup levels and monitoring cleanup
operations are concerned. We will be consulting them formally as
we write our final report on the incident and cleanup operation.

I think I could end that statement here.

Mr. Lusan. Thank you very much, Mr. Dircks. It is certainly a
very all inclusive statement.

Let me ask you how complicated do you anticipate that the
cleanup will be? Is it a mammoth job or would it be rather routine?

Mr. Dircks. It is a complicated job and I think we are estimating
that it-will take several months, 3 to 4 months before the stream or
the:wash can be allowed for normal use.

Mr. Lusan. Will you be taking that contaminated ground and
moving it and burying it? :

Mr. Dircks. Yes, the company is doing that and they will do it to
our criteria that we are establishing.

Mr. Lusan. Let me address the whole question of agreement
States. There seems to be in the air something about rescinding
these agreements or maybe not unilaterally rescinding them but
working out something so that the whole question comes back to
NRC and that the primary responsibility is not with these States.
Do you think that the Church Rock break would have occurred
anyway even if it were the sole responsibility of NRC or is the
State in some way, was the State in some way—I will not use the
word negligent—but perhaps was not as thorough as the NRC
might have been?

Is that the general feeling around NRC?

Mr. Dircks. I do not think it is a general feeling.

Mr. Lusan: I do not mean to pit you one against the State or
anything like that. What I am really leading to is cbviously—I
suppose by my questions you might determine that I am fairly
comfortable with the expertise that exists in the States—just as a
E«"ay to addressing that question, what the feelings of NRC would

e. L g . :
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Mr. Dircks. It is one of these things we are learning as we go
along. As you know, we have in the Commission the past couple of
years made available to the agreement States technical assistance
from our staff. I think the more we can do that the better off
future licensing actions will be.

Mr. Lusan. Are you saying let us continue the agreements that
we have with the States but NRC provide the States with technical
assistance in the areas that NRC might be stronger in than the
States would be?

Mr. Dircks. I think that is the major approach.

Mr. Lusan. I was interested in your statement where you speak
of using mined out pits or excavated pits for disposal. I gathered
from the testimony that your thinking is it would not be unreason-
able to require those mines that have not been in operation for
many years to go ahead and move those tailings into maybe some
mined out areas or excavated pits? Is that the general thinking at
the moment?

Mr. Dircks. That is the general thinking. If it is at all practica-
ble we should move toward the below ground, below grade disposal
of failings. That is emphasized in the regulation. We recognize
though, you have cases where it is not practicable, such as mills
that have been in operation for a number of years it is not practi-
cable. There we will take special care to look at the existing dam
structures. . :

Mr. Lusan. We are talking about abandoned mine sites that
have been there for many, many years, moving those to more
stable areas. If that were the case, why could we not do it with
operating mines? : :

Mr. Dircks. I think in those cases we are going to take them—
you are referring to the 22 cases in the residual cleanup program—
I think we have to take a look at those on a case by case basis. In
some cases some of these mill tailings sites are very close to exist-
ing populated urban areas. I think there the expense may warrant
moving them completely away from that: area. In.fact, we are
recommending that in several cases.. .. .- . T T

Mr. Lusan. In the work on mill failings and removal of mill
tailings, why did NRC not consider what I would call a mining of
the tailings for the objectionable materials that might be in there,
even though that was an operation that was open that the legisla-
tion specifically called for? Did you feel that it was not a workable
solution? : S S

Mr. Dircks. We just did not feel the technology was there and, of
course, if an entrepreneur had the idea that it could. be done
economically, we would review it, but so far there has been very
little attempt to move and further refine these tailings to make
them into usable materials. -

Mr. Lusan. That was the testimony that we had. In some cases if
the material in there were profitable, we had two or three mining
companies testify that, as a matter of fact, they were doing it in
go}orq%o, I think Ranchers Exploration & Development Co. was

oing it : L - R

On the other side, if we are going to spend $300 million to
remove them from one place to another, which in my opinion, says
we will move them there, we will stabilize them, 25 years from
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now, the elements, the weather, will take care of that and we are
going to have to move them again. It might be a little wiser step to
use that $300 million, if that were enough, to clean up the piles?

Mr. Dircks. Yes, I think in the Ranchers’ case what they wanted
to do was extract the uranium, further extract it——

Mr. Lusan. Uranium and vanadium?

Mr. Dircks. That was an active case under licensing review and
we did not have any objection to that, to that proposal.

Mr. Lusan. Thank you, Mr. Chairman.

The CHAIRMAN. Mr. Dircks, do you agree with the Army Corps of
Engineers that United Nuclear did not adequately respond to the
consultant’s recommendations that you referred to in your testimo-
ny?
yMr. Dircks. We have not reviewed that Corps of Engineers
report.

The CHAIRMAN. Your testimony on page 3 says these fests indi-
cated that settlement of 5 percent resulted from the loading of the
embankment under dry conditions. After addition of water, addi-
tional settlement ranging from 1% to 13 percent was experienced
due to collapse of the soil structure; and you also say settlement in
excess of 3 feet was measured in January 1979 by a consultant to
the United Nuclear Corp.

I am not asking you to pass judgment—maybe I am asking you
to pass judgment—would that not indicate a failure to adequately
respond to these warnings, cracks, reports?

Mr. Dircks. There were significant warnings appearing before
the dam broke and, yes, I think that is the troubling part of it.

The CHAIRMAN, All right, we will excuse you at this time. Thank
you very much.

Our next witness is Mr. Clayton, deputy director of the Environ-
mental Improvement Division, State of New Mexico.

[Prepared statement of Cubia Clayton and an addendum may be
found in the appendix.] :

STATEMENT OF CUBIA CLAYTON, DEPUTY DIRECTOR, NEW
MEXICO ENVIRONMENTAL IMPROVEMENT DIVISION, ACCOM.-
PANIED BY FRED ALLEN, NEW MEXICO STATE ENGINEER'S
OFFICE; . AND BRUCE X GARBER, CHIEF COUNSEL, NEW
MEXICO ENVIRONMENTAL IMPROVEMENT DIVISION

Mr. CLayToN. Good morning, Mr. Chairman, my name is Cubia
Clayton. I am deputy director of the New Mexico Environmental
Improvement Divigion. With me is Mr, Fred Allen of the New
Mexico State Engineer’s Office, and Mr. Bruce Garber, who is chief
counsel for our division.

1 appreciate the opportunity to appear before the committee
today to discuss the tailings dam failure at Church Rock, N. Mex.,
which occurred on July 16, 1979. Five of the issues raised by the
committee have been addressed by individuals with the New
Mexico State Engineer’s Office and Mr. Fred Allen is here to
present those findings to the committee. I will address those issues
not treated by Mr. Allen. My statement is intended to provide a
general overview. I will, of course, respond to any further questions
the committee might have.

The ficts briefly are as follows:
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About 6:45 a.m. on the morning of July 16, an employee of
United Nuclear Corp. chserved a break in the tailings dam located
at Church Rock, N. Mex. The mill was shut down by 7 am. that
morning and appropriate authorities, including the New Mexico
Environmental Improvement Division were notified. The flow was
stopped by T:50 a.m with a temporary dike. It appears that the
release consisted of approximately 1,100 tons of tailings and 95
million gallons of tailings golution. The flow which was confined to
Pipeline Canyon and the Rio Puerco, extended to the New Mexico-
Arizona State line and beyond the area of Sanders, Ariz.

EID field personnel were on the UNC site by 9 a.m. to insure the
mill was shut down, the breach plugged effectively, and early
damage assessment and sample collection were instituted. Shortly
after noon, a team from EID and the State Engineer’s office were
on site for preliminary dam failure analysis and to coordinate
sample collection for environmental damage analysis. A formal
mill shutdown order was issued by EID fo company officials by 4
p.m. although it would be noted that UNC had voluntarily shut
down, as noted earlier.

The stop order was followed on July 18 by an EID cleanup order
and an additional stop order from the State Engineer’s office. On
July 18, 1979, UNC was issued cleanup instructions giving cleanup
criteria and considerable additional cleanup requirements by EID.
An administrative order was issued by the Environmental Profec-
tion Agency on August 9, 1979, and a stop order by the Nuclear
Regulatory Commission on October 13, 1979,

Extensive monitoring and sample collection efforts by both UNC
and EID were begun on July 16, the day of the breach, in an effort
to quantify the extent of the spill, and to provide information
necessary for cleanup. Those efforts are continuing to this day and
will continue into the future. There was some difficulty in obtain-
ing speedy laboratory analysis, and on September 22, 1979, the
Nuclear Regulatory Commission arranged for a field laboratory to
be placed on site.

The laboratory has been analyzing approximately 70 samples per
day since its arrival and has been of great value in locating areas
in need of cleanup. As of October 12, United Nuclear Corporation
has removed approximately 3,150 tons of material from the arroyo
and deposited it to the tailings area. Those efforts will continue
until total cleanup has been accomplished. To place the amount of
time and effort expended to date in some perspective, it might be
noted that our water pollution. control section has had five gechy-
drologists involved for a total of more than 360 man-days.

Qur radiation protection section has had five specialists and two
technicians involved for a total of more than 350 man-days, and
seven other field personnel have been involved for more than 50
man-days. This does not include the effort from our State labora-
tory system or the effort required by the New Mexico State Engl-
neer’s office.

The result of monitoring efforts to date may best be summarized
as follows. On the day of the spill, we observed an immediate and
dramatic response in surface water. Trace elements and radionu-
clides were present in extremely high concentrations. As would be
expected, there was not a comparable response in ground water. At
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present, the surface water appears to have undergone significant
recovery, but is not yet back to prespill quality. There has been a
gradual increase in some contaminant levels in ground water as
detected at the nearest observation well. Nothing we have found to
date indicates any hazard to human health; however, we feel that
continued long-term monitoring is essential.

There have been many State and Federal agencies involved since
the dam failure occurred. In addition to the New Mexico Environ-
mental Improvement Division and the New Mexico State Engineer-
ing Office which have primary jurisdiction, there has also been
involvement by the Nuclear Regulatory Commission, the Environ-
mental Protection Agency, the U.S. Corps of Engineers, the Indian
Health Service, the Bureau of Indian Affairs, and the Center for
Communicable Disease Control. All agencies involved have made
contributions of one kind or another.

1 might insert parenthetically, Mr. Chairman, in particular not

only during the spill incident but for quite a long time one Federal
office which has been and continues to be of particular help to our
agency is the Office of State Programs in the Nuclear Regulatory
Commission.
The agreement States program has not been without problems.
There are certainly examples where failures have occurred in
agreement States including, unfortunately, the most recent exam-
ple in New Mexico. It should be pointed out, however, that there
have also been failures where the Federal Government has had
exclusive jurisdiction. The art of tailings management is developing
so rapidly and is as yet so far from providing the definitive answer
that any regulatory authority has had and will continue to experi-
ence problems. e

Under section 274 of the Atomic Energy Act, the U.S. Nuclear
Regulatory Commission has the responsibility for evaluating State
programs and: terminating the State’s jurisdiction if it is not ade-
quate to protect public health and safety. At this time there is no
basis for such determination in New Mexico.

There are several. advantages to maintaining the agreement
States program. The first is that from the Federal Government’s
point of view, it is cost-effective in that except for technical assist-
ance, it is an entirely State-funded program. There is also ample
evidence that the State is in a much better position to respond
quickly in emergency situations. At least in New Mexico, because
of our agency's other environmental protection mandate and staff-
ing, there is opportunity for a more comprehensive review of li-
cense applications than is generally possible at the Federal level.

Again T might insert parenthetically, Mr. Chairman, that the
latest licensing action by the Environmental Improvement Division
consisted of a denial of a discharge plan required under our ground
. water regulations. That denial was subsequently upheld by the
New Mexico Supreme Court.

Finally, there is the question of the implications our agency has
drawn from this incident for future mill tailings licensing. The first
and most obvious is that we need to substantially increase our
inspection activities over uranium mills during the operation, post-
operation, and reclamation phases. The EID must carefully consid-
er any proposed new tailings site in relation to the surrounding
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drainage and ground water sources, and we must consider alterna-
tive schemes including those which would eliminate the need for
any retention dams.

That concludes my remarks, Mr. Chairman. Mr. Allen will pre-
sent the remarks from the State Engineer’s office.

The Cramrman. Mr. Allen, how much of a presentation do you
have? I am getting in & real time bind here with two more wit-
nesses. We are compiling our overall hearing record and the pre-
pared testimony is very good in this respect, but if you could give
us a couple minutes’ highlight of what you think we ought to
know, we will have the balance of your statement for the file.

Mr. Avcen. Thank you, Mr. Chairman. My name is Fred Allen,
chief of the technical bureau for the New Mexico State Engineer's
Office.

We have addressed five of the issues that you requested in your
September 1979 letter. Issue No. 1 goes to the causes of failure. I
think that has been addressed. We concur with the consultants’
reporis.

With respect to whether or not this dam is unique,. I think that
has been covered earlier. There is the earthen embankment, with
the Church Rock Dam constructed entirely of tailings beginning
with the small starter dam. _

Issue No. 3, a detailed description of UNC’s response to the
accident and the request to the State. The State Engineer issued an
order on July 18 to the company requiring that they make an
investigation of the cause of the failure. Reports were submltted on
September 5.

On October 3, UNC requested State Engineer approval of das—
charge into the existing central pond cell, and newly constructed
great borrow pit. They have made a request for this interim oper-
ation, allowing about 54 days. The State Engineer approved the
request on October 5, on the conditions, among others, that- all
discharge be under the supervision of a New Mexico registered
engineer, limited elevations of the liquids, and that sand beaches
be maintained of at least 150 feet in dimension.

Issue No. 6, comparison of the tailings impoundment structure
design approved for licensing by the State with tailings impound-
ment structure as it existed at the time of the accident. And were
the aspects of the approved structure design not implemented
which might have helped prevent the July dam failure. The ap-
proved plans and specifications require a sandy drain zone on the
downstream portions of the dam. This drain zone was not con-
structed to full height in the southern half of the dam, and it wasg
entirely omitted in the northern half,

At the breach section near the southern end of the dam; about
one-third of the height of the drain zone was omitted. It is the
consensus of the engineers involved in the review and evaluation of
failure, that had the drain zone been constructed accordmg to the
approved plans and specs, and had the tailings beach been in place
as recommended by the corporation’s engineers it 1s likely that
failure would not have occurred.

Issue 7. A summary of any implications you ‘might draw for
future New Mexico mill tailings licensing.
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The State Engineer has concluded that all dams being construct-
ed by the use of tailings, or otherwise, to impound mill discharges
must be considered dams under construction which must be under
the supervision of a registered professional engineer.

On September 13, 1979, the State Engineer issued orders to the
owners of uranium tailings dams, over which he has jurisdiction,
requiring the submission of qualifications of professional engineers
who will supervise the continuing construction of the tailings
dams. Further, a status report certifying safety of the dam will be
required before any impoundment may be initiated.

With respect to issue 6 a description of any activities planned or
underway in the State to assess other existing tailings structures
for possible similar problems, on July 20, Governor King requested
assistance from the Albuquerque District Corps of Engineers.

Mr. Chairman, you are quite familiar with that report. You
made several references to it. Thank you.

The CrarrMAN. Mr. Lujan, do you have questions?

Mr. Lusan. Yes, I do, Mr. Chairman. I want to compliment Mr.
Clayton and Mr. Allen on the information that they brought to us
today. It appears from reading the statement that you have things
well in hand. I am particularly impressed here, the break occurred
at 6:45 EID. Field personnel were there 2 hours later. The breach
had already been fixed. There was no more flow as of 7:50. That is
1 hour and 5 minutes after the break. Then we are led to believe
that NRC has complained that they are not getting enough infor-
mation in order to make determinations fully 2 months before
NRC issued their stop order. The EID in the State of New Mexico
had already done so.

It seems to me like you are right on top of it. Within a month
you already had criteria to clean it up, and how to go about it and
what they had.to do. Your testimony shows that the corporation
got these guidelines and started moving the contaminated ground
water—what is it, 3,150 tons of material were removed from the
arroyo in the contaminated area. So I think that speaks very well
for continuing the agreements with States. .

You compare this with Three Mile Island and it is really no
comparison: in terms of response. The State has really done an
excellent job: as far as I am concerned, and [ commend you for it.

Mr. Crayron. Thank you. SRR

The CHAIRMAN. Too bad we cannot have all the other 49 States
operating as your State does. :

Mr. LGsaN. 1 might say, Mr. Chairman, the experience of the
State of New Mexico in this area certainly proves that it can be
done, and that the other States ought to be willing and able to do
it, because it is demonstrated here that that is the way to. go
because of the efficiency of the operation." - e

The Cuaman. Not all witnesses get this kind of praise.

Mr. Lusan. Not all witnesses come in with the excellent response
that occurred‘in this case. 7 ¢ R

The CualrMaN. We had better get them out of here before some-
body' complains. Thank you very much. We will now hear from
Mrs. Harrison, the regional administrator for the Environmental
Protection Agency. = o '
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[Prepared statement of Adlene Harrison may be found in the
appendix.]

STATEMENT OF ADLENE HARRISON, REGIONAL ADMINISTRA-
TOR, REGION 6, ENVIRONMENTAL PROTECTION AGENCY, AC-
COMPANIED BY KIRK F. SNIFF, CHIEF, GENERAL ENFOQRCE-
MENT SECTION, REGION 6; FLOYD L. GALPIN, AND ALLAN
RICHARDSON, OFFICE OF' RADIATION PROGRAMS

Mrs. HarrisoN. I was just hoping that Mr. Lujan would have as
much praise for me. I would be willing to give up all of my
testimony.

I have with me, in case we field questions, Mr. Floyd Galpin
from our Office of Radiation Programs on my right; and Kirk Sniff,
who is a branch chief of enforcement for region 6. I do not think
my statemnent is too long, Mr. Udall. I have been asked to discuss
the Environmental Protection Apency’s response to the recent ura-
nium tailings spill near Church Rock, N. Mex.

Since May of 1977, United Nuclear Corp.—UNC—has operated a
uranium mill near Chureh Rock, N. Mex. UNC’s Church Rock mill
has a tailings pond which receives and contains waste materials
from the milling process. On July 16, 1979, the tailings pond dam
failed. This resulted in a discharge of approximately 93 million
gailons of contaminated wastewater into a tributary of the Rio
Puerco and subsequently into the Rio Puerco itself. EPA has deter-
mined that the flow attributable to the spill continued down the
river, through Gallup, N. Mex., and ultimately terminated at a
point near the community of Sanders, Ariz. Within that area, the
spill raised the level of the river for a short period of time and left
gome residual ponds and deposits in the river channel and on the

anks.

An incident of this nature and magnitude is of special concern to
EPA. From the outset, our principal interest has been in identify-
ing and reducing any threat which the spill poses to human health.
In that regard, we have been especially concerned with the possible
contamination of public drinking water supplies; the environmen-
tal threat to surface water and ground: water quality, and the
impacts on livestock insofar as they affect humans. .~ -

On August 15, 1979, EPA requested the Indian Health Service to
take samples from wells in the area. These samples were taken
about 5 weeks ago and we expect results in the near. future. I
might note that these wells are not public water systems within
the meaning of the Safe Drinking Water Act. In addition, we have
taken steps to identify other long-term hazards, to reduce the expo-
sure of persons to the contaminated materials, and to see that
cleanup is carried out in a timely and effective manner. I will
detail our actions later. o [

Before discussing EPA’s immediate response to the spill, I would
like to briefly outline the overall regulatory framework., The UNC
Church Rock mill is licensed by the State of New Mexico pursuant
to an agreement between the State and the U.S.. Nuclear Regula-
tory Commission—NRC. The New Mexico Environmental Improve-
ment Division, in its capacity as the primary regulatory authority
over the mill, has acted as the lead agency in the investigation and
has supervised the abatement and cleanup efforts. o _
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A number of Federal agencies, including EPA, the Indian Health
Service, and the NRC, have contributed valuable sampling, analyt-
ical and technical assistance to the effort. The Environmental Pro-
tection Agency has acted under authority of the Clean Water Act,
which regulates discharges of pollutants into waters of the United
States. However, in this case, UNC’s tailings pond—like most tail-
ings ponds—did not have a discharge until the spill occurred. Con-
sequently, it did not require a Federal discharge permit. In addi-
tion, EPA has participated in a ground water monitoring program
under the Safe Drinking Water Act, which is designed to protect
public drinking water supplies.

Now I would like to describe EPA’s specific response to the UNC
spill and follow that discussion with the Agency’s preliminary con-
clusions regarding the impacts of the spill. EPA’s response was
immediate and positive. This response involved the coordinated
efforts of four EPA units: EPA region 6 in Dallas; EPA region 9 in
San Francisco; the Office of Radiation Programs in Washington;
and the Environmental Monitoring and Support Laboratory in Las
Vegas, Nev.

On July 16, 1979, the day of the spill, the State of New Mexico
requested EPA to obtain aerial photographs of the spill area. EPA
flew the mission that. day and has since conducted two followup
missions. On the day after the spill, EPA contacted the State to
ascertain whether the spill presented any immediate threat to
drinking water supplies in the area, especially at Gallup, N. Mex.
The State assured us that there was no imminent hazard but
agreed to take a closer look. EPA immediately dispatched an emer-
gency response contractor to the spill area.

The contractor met with representatives of the company and the
State, discussed the status of the spill, and inspected and photo-
graphed the spill area. On July 19, 1979, EPA conducted a stream
survey from the spill site to Chambers, Ariz. We observed no
discernible flow at Chambers—an indication that the spill did not
reach that point. : _

On July 20, 1979, EPA took water and sediment samples at four
locations: (1) Upstream from the tailings pond but downstream
from the UNC and Kerr-McGee mine discharges; (2) at the tailings
pond itself; (3) from sediment deposited immediately downstream
from the breach; and (4) at a point downstream from the immedi-
ate flood plain. These samples were dispatched to two different
laboratories for heavy metals and radiological analyses.

On August 1, 1979, we took followup samples at the four previous
locations plus four additional downstream sites. In addition, EDPA
has cooperated with the States of New Mexico and Arizona, the
Indian Health Service, and the NRC to establish continuing moni-
toring programs for the Rio Puerco and adjacent shallow ground
water sources and to assess the impacts of the spill on the health of
human beings and livestock. o '

However, EPA’s response has not been limited to the scientific
measures mentioned above. First of all, EPA has actively supported
a series of orders issued by the State of New Mexico directing UNC
to cease all discharges into the tailings pond and ordering the
company to institute a thorough cleanup program with respect to
radioactive and chemical contaminants. In that regard, EPA has

58-567 0 - B0 -~ 4
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provided the State with technical assistance, inchuding interim
guidelines for cleanup and analytical support.

Second, on August 9, 1979, EPA issued its own administrative
order under the Clean Water Act charging UNC with an unauthor-
ized discharge in violation of the act. EPA’s order directed the
company to file a detailed report within 80 days on the cause of the
breach, impacts of the spill, remedial measures to prevent future
discharges, cleanup measures, and other appropriate information.
On September 10, 1979, EPA received UNC’s report. On October 19,
1979, the Agency amended its administrative order to extend
UNC'’s cleanup program into Arizona and to require monitoring in
association with the cleanup.

Third, on September 14, 1979, I convened a meeting of affected
Federal and State agencies to review all findings and to coordinate
future activities.

We had been attempting to schedule such a meeting since
August 24. At the meeting we established an information clearing-
house and refined our monitoring plans, especially with respect to
a comprehensive well-sampling program to be coordinated by the
Indian Health Service.

Finally, on that same day, I met with Chairman Peter MacDon-
ald of the Navajo Nation to discuss the spill and to brief him on
our efforts to deal with it. This meeting was called because of the
chairman’s concerns about the potential impacts of the spill on the
health of citizens of the Navajo Nation. As a result of the meeting,
EPA and the Navajo Nation issued a joint statement on the status
of the UNC spill and established a temporary working group to
determine Navajo needs in the area of environmental protection,
with special emphasis on radiation and the UNC spill. Because of
the Navajo’s concerns, we also asked NRC to provide the N avajos
with temporary alternative water supply. .

As you can see, the Environmental Protection Agency has devot-
ed a great deal of effort to the UNC investigation. We will continue
to do so as we assess long-term effects and consider all technical
and legal remedies. Our work to date forms the basis for the
following conclusions:

First. We have no evidence that the spill has adversely affected
any public drinking water suppliés covered by the Safe Drinking
Water Act. However, shallow ground water sources in the immedi.
ate vicinity of the Rio Puerco may have been affected by the spiil.
Consequently, the Indian Health Service has—with EPA’s assist.
ance—initiated a long-term monitoring program to determine ef-
fects, if any, and to obtain data to form the basis for appropriate
action. '

‘Second. Radiation, acidity, and heavy metals readings in water
from the Rio Puerco have returned to background levels.

Third. The presence of salt deposits in the Rio Puerco Basin
apparently derived from the UNC spill has been the source of some
concern. However, UNC’s cleanup of the deposits is progressing
Ir::llnd, 3t this time, we do not believe that the salts represent a

azard.

For the benefit of the subcommittee, I have provided you with a
list of documents and data pertaining to the UNC spill. If you wish
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to review any of these documents, please contact me and we will
make appropriate arrangements.

In conclusion, let me assure you that EPA is taking every step
necessary to protect the public health and environment in the
impacted area.

I thank you members of the committee. If you have any ques-
tions, we would be happy to try and field them.

The CHAIRMAN. Thank you for your statement. Mr. Lujan.

Mr. Lusan. Thank you, Mr. Chairman.

I think EPA deserves a pat on the back, too. I may not be as I
was with my own constituents, but I think the response of EPA
was immediate, was thorough, and continuing. I feel kind of in a
different area. Normally it is EPA fighting for refuse plants and
thege sorts of things. It is really great to be able to be complimen-
tary about your agency. Thank you.

The CHalRMAN. Thank you very much.

Mrs. Harrison. Thank you. _

The CaamrMaN. Our last witness today is Mr. Paul Robinson.

[Prepared statement of Paul Robinson may be found in the ap-
pendix.]

STATEMENT OF PAUL ROBINSON, ENVIRONMENTAIL ANALYST,
SOUTHWEST RESEARCH AND INFORMATION CENTER, ALBU-
QUERQUE, N. MEX.

Mr. RoBiNsoN. My name is Paul Robinson, environmental ana-
lyst for the Southwest Research and Information Center, a nonprof-
it organization from Albuguerque, N. Mex. I have prepared a writ-
ten statement which I will summarize quite briefly but there are
several key points I would like to bring out. S

First, I think it is important to note that there are more United
Nuclear employees in this room today than there were cleaning up
the spill for its first month, and that is why on August 13 the
Environmental Improvement Division of New Mexico was required
to write a letter saying you only have 6 to 10 people cleaning up,
let us get on it. S : o

As a result of this first month of contamination, I believe that
the spill is uncleanable. - o :

The CHAlRMAN. Is what?

Mr. Roeinson. Is uncleanable. :

The CuaieMan. Uncleanable. - . : :

Mr. RoBinson. We have evidence of increase -of sulfate, which is
a primary indicator of the spill. At 2 foot of depth we have about a
30-percént- increase in sulfate in the only ground water wells
within a quarter mile of the stream, so we have increased at a 30-
foot depth. This is very fast for ground water movement, and has
geen la cause of some concern amongst those following the spill in

etail. :

The total volume cleaned up by United Nuclear is about 3,100
tons. That represents less than 1 percent of the volume spilled, not
inclading contaminated material, so we have had’ very litile
cleanup. The amount of radium in this spill equals something like
4 to 40 million maximum allowable body burdens. These are Mr.
Weaver’s low-level exposures. o
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The cleanup of less than 1 percent of this material means that
these large numbers of maximum allowable body burdens of radio-
active material and the other materials found in the spill are
moving through the Rio Puerco system into Arizona, heading
toward Lake Mead in the sediments of the Rio Puerco and the
Little Colorado. We should not expect to find this material in the
surface waters, because waters come from upstream, come from
different sources. The contaminants have seeped into the shallow
ground water system, what is called the Vadose Zone, and there
they lie, and that is why we see these salts showing up at the
surface, and why we see this contamination at depth.

It is also important to note that not only was there differential
settling in the bedrock below the dam; there was differential set-
tling in the material in the dam itself. The Jaccbs-Wahler report,
the Corps of Engineers report are sources for this information.
What this indicates is that the dam was not built properly. I
believe that the Corps of Engineers allegation that there was a lack
of quality control during the construction of the dam is very much
on point. '

The cracks which are due to an unknown source during the 1877
period were the results of this differential settling, according to the
Jacobs-Wahler report.

Given the spill and the causes of the spill as both design and
construction failures and operational failures, what can be done to
get this operation back on its feet, because the company is losing
somewhere around $200,000 or more a day in yellow cake produc-
tion. It is a severe limitation on their ability to turn a profit this
year perhaps, so I would think that what we need to do is come up
with a tailings management scheme which cannot fail.

The company has shown itself unable to build the way they were
licensed, and unable to operate in the way they were licensed, su 1
think what that means is going below grade into the existing mine,
and using a pit at the surface which cannot fail.

The company is currently licensed by the Environmental Im-
provement Division to dispose of about 700,000 tons of tailings per
year in-its mine. This is called backfilling. They are already ap-
proved to do this. I believe that this is the way they should be
disposing of their tailings primarily, and that they should be en-
couraged or required to operate under this backfill approval.

Now there is insufficient volume in the mine to put all of the
material back in. It expands as it is milled, so I believe that there
are above-grade pits needed, or at-grade pits needed, and these can .
be at site or using existing mines in the area, but I believe that
there are tailings management scenarios which will allow the com-
pany to get back into operation, and will allow New Mexicans to
have uranium mining without having to risk their ground water.

One last point. When we talk about uranium being pulled out,
we also have to understand that 85 percent of the radioactivity is
left in tailings, 85 percent of the original radioactivity of the other,
so the uranium represents very little of the radicactivity, and so -
when we are talking about the tailings, we are talking about
removing most of the radicactivity. . '

I also, along with Mr. Lujan, like thig concept of total milling.
We can get some of the companies to put out molybdenum, for -
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example, but the radionuclides as yet do not have a market. I think
if we look at the cost of this spill and cleanup, that we begin to see
the economics of this total milling concept change.

I believe that I will end with that, unless there are any ques-
tions.

The CrAIRMAN. A good contribution to our hearings this morn-
ing as to the points you make. You have given us a lot of informa-
tion here to consider. Mr. Lujan.

Mr. Lusan. Thank you very much. I am pleased with your testi-
mony because it goes along with my thinking as to what to do with
the tailings. One thing about the economics. As far as the company
is concerned, we are spending $300 million to move those aban-
doned mill tailings piles to someplace else. Certainly if we are
going to be spending that kind of money, eventually we will in
moving the present piles to someplace else when they become
unacceptable, we could spend some of that money in cleaning them
up. There is money to be made on what is left in there, but some of
the properties, as you say, are not commercial.

Let me ask you just one question. On the backfilling question, in
this particular mine, are there crevices or mined-out areas that you
could logically put it back into, and the men still continue working
in other areas?

Mr. RosinsonN. That is currently being done or had been done by
United Nuclear. They need some of the stopes, as these are called,
which are filled up with material, in order to improve the roof, and
it increases efficiency as well as keeping the roof up.

One of the problems, though, is that this approval is only again
for design approval. Just like for the dam there is no operational
control. You will notice on the graphics of the dam a trench on the
northern end of the dam. That is the trench the company has been
using to backfill out of, and that is dangerously close to the under-
pinnings of the dam. This has been mentioned in several of the
documents. While they were backfilling and it is 2 good concept,
they were using the wrong location to backfill from, and this
operational control is very important in terms of the design work,
and these operational controls have been one of the main problems
with the spill.

Mr. Lusan. You say they are backfilling now? They bring out the
tailings and let them dry out somewhat--I imagine, though I do
not know; this is the first time I have heard of this—but let it dry
out a? little bit, and then cart it back into the open spaces in the
mine?

Mr. RoeinsoN. What I believe they do is they take the coarse
solids from the tailings, wash those, and then slurry them into the
mine itself. Just one thing occurs to me. I personally would not
recommend your accepting Mr. Udall’'s jump in the pond. The
tailings in the material had a pH of 1, very highly acidic, and that
is why one should not jump in it. It is not safe material.

Mr. Lusan. As you see, there are few enough of us on this side of
the aisle. It is just a scheme on the part of the majority to stifle the
opposition voice. That is what it is all about.

Thank you, Mr. Chairman.

The CHAIRMAN. Thank you, Mr. Robinson.

That concludes our hearings this morning.

[Whereupon, at 12:50 p.m., the subcommittee adjourned.]
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STATEMENT OF FPRANK E. PAUL, VICE CHAIRMAN, NAVAJO TRIBAL
COUNCIL BEFORE THE SUBCOMMITTEE ON ENERGY AND ENVIRONMENT,
COMMITTEE ON INTERIOR AND INSULAR AFFAIRS, UNITED STATES
HOUSE OF REPRESENTATIVES, WASHINGTON, D. C., QCTOBER 22,
1979 .

CHAIRMAN UDALL, MEMBERS OF THE SUBCOMMITTEE:

I WOULD LIKE TO EXPRESS MY GRATITUDE, AS WELL A5 THE
GRATITUDE OF THE NAVAJQ NATION, BOTE FOR THE SUBCOMMITTEE
TAKING THE TIME TO HOLD THIS IMPORTANT HEARING TODAY, AS
WELL AS FOR THE OPPORTUNITY TO APPEAR BEFORE YQOU TO DISCUSE
THE UNITED NUCLEAR COEPORATION TAILINGS DAM BREAK AT CHURCH

ROCK Om JULY l6, 1979.

(51)
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LET ME INTRODUCE THE MEMBERS QF THE NAVAJO DELEGATION:

WITH ME TODAY 1S TEE CHRIRMAN OF THE INTERIM COMMITTEE
CON RADIATION HAZARDS, MR. RAYMOND L. LANCER. MR. LANCER IS
A RESIDENT AND COMMUNITY COFFICIAL FROM THE AFFECTED AREA,

AS WELL AS THE DIRECTCR OF OUR DIVISION OF INTERNAL AFFAIRS
AND THE CHAIRMAN OF THE NAVAJO BOARD OF ELECTION SUPERVISORS.
MR. HAROLI} TSO IS THE FOUNDING EXECUTIVE DIRECTOR OF
THE NAVAJO ENVIRONMENTAL PROTECTION COMMISSION, AS WELL AS A

DISTINGUISHED MNUCLEAR CHEMIST.

MR. RAYMOMD TSO IS THE CHIEF PROSECUTOR OF THE NAVAJO
NATION.

MS. HELEN GECRGE IS A MEMBER OF THE CHURCH ROCK ACTION
COMMITTEE, WHICH WAS FORMED TO DEAL WITH THE UNC SPILL.

DR. THOMAS F. GESELL, RECENTLY OF THE STAFF OF THE PREST-
DENT'S COMMISSION ON THREE MILE ISLAND, HAS BEEN RETAINED BY

THE NAVAJO NATION AS A CONSULTANY ON THESE MATTERS.
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MS. MAELY TRIMIAR I5 A SPECIAL ASSISTANT IN THE OFFICE
OF THE CHAIRMAN, AND MR. LARRY RUZOW IS AN ATTORNEY WITH
OUR GENERAL COUNSEL'S CI'FICE.

MR, JAMES T. NAKAI, JR., IS A NAVAJO TRIBAL COUNCIL
DELEGATE WHO LIVES NEXT TO THE MILL SITE.

FOLLOWING THE CONCLUSION OF MY STATEMENT, I WILL ASK
THE SUBCOMMITTEE FOR AN OPPORTUNITY FOR DR. GESELL, MR.
BAROLD TSO AND MS. HELEN GEORGE TO MAKE BRIEF PRESENTATICNS
TQ THE SUBCOMMITTEE. ALL OF US ARE AVAILABLE TO RESPOND TO
ANY QUESTIONS WHICH EITHER TIHE SUBCOMMITTEE OR ITS STAFF MAY
HAVE.

LET BE BEGIN BY SAYING THAT IT IS INDEED A PLEASURE TO
APPEAR BEFORE CONGRESSMAN UDALL AND NOT BE DISCUSSING THE
NAVAJO-HOPI LAND DISPUTE. I AM SURE THAT IT IS AN EQUAL
PLEASURE AND RELIEF FOR CONGRESSMAﬁ UDALL.

MY STATEMENT TODAY BEGINS IN A SCOMEWHAT UNUSUAL WAY BE-
CAUSE I'M GOING TO BEGIN AT THE END AND SET FORTH THE NAVAJO
NATION'S AGENDA FOR DEALING WITH THE UNC SPILL AND RELATED
MATTERS.

WHAT WE WANT, WHAT WE THINK IS APPROPRIATE TO DEAL WITH
THIS INCIDENT AND THE URANIUM INDUSTRY IN GENERAL IS THIS:

FIRST, WE WANT THE LANDS AND WATER AND

PEOPLﬁ/AND LIVESTOCK WHO HAVE BEEN CONTAMINATED

BY THE UNC SPILL DECONTAMINATEDR. WE WANT OUR

LAND, QUR PEOPLE, OUR LIVESTOCK AND QUR WAY OF



54

LIVE RESTORED AS5 NEARLY AS POSSIBLE AS IT WAS
BEFCORE UNC AND KERR-MCGEE AND THEIR FRIENDS
CAME TO OUR LAND.

SECOND: WE WANT THE UNC MILIL TO REMAIN
CLOSED UNTIL SUCH TIME AS A SAFE AND SANE
METHOD OF DEALING WITH URANIUM TAILINGS IS
DEVISED, TESTED AND IMPLEMENTED.

THIRD: WE WANT NO MORE MILLS TO BE CON-
STRUCTED ON OR NEAR THE NAVAJO NATION UNLESS
SUCE MILLS ARE COMPLETELY SAFE AND HAVE COM-
PLETELY SAFE WASTE DISPOSAL SYSTEMS.

FOURTH: WE WANT A SINGLE AGENCY IN WHOM
WE HAVE CONFIDENCE TO HAVE RESPONSIBILITY OVER
ALL ASPECTS OF RADIATION HAZARDS ARISING FROM
THE NUCLEAR INDUSTRY. THIS INCLUDES MINING,
DEWATERING, MILLING, WASTE DISCHARGE AND CON-~
TAINMENT, AS WELL AS TRANSPORT AND STORAGE OF
URAN&UM AND URANIUM RELATED RESOURCES.

FIFTH: WE WANT THE ESTABLISHMENT OF DE-
FINITE PLANS FOR DEALING WITH ACCIDENTS IN THE
URANIUM INDUSTRY TO BE DIVELOPED, TO BE TESTED,
AND TO BE READY TO BE IMPLEMENTED WHEN SUCH IN-~
CIDENTS OCCUR. WE ALSO WANT SUFFICIENT RESOURCES
OF BOTH PEOPLE AND MATERIAL T0 BE AVAILABLE TO

IMPLEMENT SUCH EMERGENCY PLANS S50 THAT COUR PECPLE,
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OUR LAND, AND OUR LIVESPOCK WILL NOT OHCE AGAIN

BE ABUSED AS IT HAS BEEN 50 OFTEN IN TIE PAST.

HAVING SET FORTH WHAT WE WANT, LET ME GIVE YOU SOME
PACKGROUND AS TO WHY YL WANT IT AND WHY IT IS NECESSARY
FOR THE PROTECTION OF OUR PEOPLE, OUR LAND, AND OUR WAY OF
LIFE. -

FIRST, IT IS IMPORTANT ©0 KEEP IN MIND THAT THE UNC
SpiLlL HAS THREATENED NOT ONLY THE CHURCH ROCK COMMUNITY --—
THOUGH THAT WOULD BE BAD ENOUGH. THIS SPILL HAS SPREAD DOWN
THE RIO PUERC(O AND TC THE LITTLE COLORADO RIVER, THUS THREA-
TENING NOT ONLY THE NAVAJO CHECKERBOARD COMMUNITIES, BUT ALSO
THE COMMUNITIES OF GALLUP, CHAMBERS, S$ANDERS, HOLBROCK, WINS—
LOW, ETC.

SECQND, 1T IS ALSO IMPORTANT TO KEEP IN MIND TEAT THE
UNC INCIDENT DOES NOT EXIST iN A VACUUM —-- WE NAVASOS HAVE
ALREADY HAD TO CONTEND WITH ABANDONED MINES, MILLS AND TAIL-
INGS AT CAMERON, THE RARE METALS SITE AT TUBA CITY, MEXICAN
HAT, UTAﬁ, SHIPROCK, SANOSTEE, MONUMENT VALLEY, AND STRETCH-
ING ALL THE WAY SOUTE AND EAST TO ANACONDA AND GRANTS.

THIRD, WHILE WE APPRECIATE THIS COMMITTEE'S INTEREST
AND CONCERN, WE DO NOTE THAT A SMALLER INCIDENT AT THREE
MILE ISLAND COMMANDED A PRESIDENTIAL COMMISSION, YET TODAY'S
BEARING REPRESENTS THE FIRST SERIOUS NATIONAL CONCERN FOR
THIS INCIDENT, AND IT IS NOW OVER THREE MONTHS SINCE THE DAM

FAILED.
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FOURTH, WE NOTE THAT WHILE WE CALL FOR A SINGLE AGENCY
TO DEAL WITH ALL URANIUM INDUSTRY ENVIRONMENTAL, HEALTH AND
SAFETY ISSUES, WE ARE NOT ABANDONING OUR OWN RESPONSIBILITY
TC SHARE IN THE PLANNING AND IMPLEMENTATION OF LAWS AND
REGULATIONS DESIGNED TO PROTECT OQUR OWN PEOPLE AND OQUR OWN
LAND.

THE SPECTIAL RELATIONSHIP BETWEEN THE NAVAJO NATION AND
THE UNITED STATES GOVERNMENT, EXEMPLIFIED IN OUR TREATIES OF
1850 AND 1868 CALL FOR US TO BE EQUAL PARTNERS WITH THE
UNITED STATES IN SHAPING OUR DESTINY AND DETERMINING OUR FU-
TURE.

WHILE FOR NOW, THE UNITED STATES MUST BEAR THE GREAT-
EST BURDEN AND RESPONSIBILITY IN POLICING THE URANIUM INDUS-
TRY,'WE WANT TO SHARE IN THAT RESPONSIBILITY AND GRADUALLY AS-
SUME' A GREATER ROLE BOTH IN DEVELOPING LAWS AND REGULATIONS
WHICH WE TOO MUST OBEY IN OUR OWN DEVELOPMENT PLANS, AS WELIL
AS ENFORCING AND IMPLEMENTING THOSE LAWS AND REGULATIONS.

WE RECOGNIZE THA"D ﬁNERGY IS A PRIORITY MATTER DN THE
AGENDA OF THIS COUNTRY. THIS IS PEACETIME, HOWEVER, AND THE
VAST MAJORITY OF URANIUM PRODUCED FROM NAVAJO LANDS IS USED
TO PRODUCE ELECTRICITY IN NUCLEAR POWER PLANS. THE NEEDS
AND CONCERNS FOR SAFETY AND HEALTH AND ENVIRONMENTAIL PROTEC-
TIOW MUST THEREFORE BE EVALUATED A$ THEY WOULD BE FUR COAL
PRODUCTION OR OIL OF GAS, AND NOT AS IF ONE WERE TALKING
ABOUT PRODUCING A MAPERIAL FROM A UNIQUE SOURCE WHICH WaS8

CRITICAL TO THE DEFENSE OF THIS COUNTRY IN WAR.
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ENERGY IS CRITICALLY IMPORTANT TO THE NAVAJO PEOPLE
PECAUSE WE APPRECIATE IIOW IMPORTANT IT IS IN OUR HOPES FOR
A BETTER LIFE. OUR OWN PEOPLE HAVE SUFFEREED FROM AN ENERGY
SHORTAGE THAT LONG PREDATES THE ARAB OIL EMBARGO OR ANY OF
THE OTHER EVENTS WHICH HAVE BROUGHT ENERGY SHORTFALLS TO
THE CONSCIOUSNESS OF THE REST OF THESE AMERICAN PEOPLE.

WE ARE CONCERMNED, HOWEVER, AS TO WHAT THE PRICE OF
ENERGY DEVELOPMENT HAS BEEN, WHAT IT IS TODAY, AND WHAT IT
WILL BE IN THE FUTURE. THE LONG HISTORY OF THiIS COUNTRY HAS
SHOWN THAT CORPORATIONS ENGAGCED IN ENERGY DEVELOPMENT ARE AL-
MOST WITHOUT EXCEPTION UNRESPONSIVE TO THE NEEDS AND GOALS OF
THE SOCEIETY AS A WHOLE. CORPORATIONS ENGAGED IN ENERGY DEVEL-
OPMENT HAVE SHOWN CONCERN FOR ONLY THE MONEY WHICH CAN BE
MADE FROM ENERGY DEVELOPMENT.

FROM THE ABANDONED COAL !1INES IN THE SOUTHEAST TO THE
ABANDONED URANIUM MINES AND TAILINGS PILES AND PONDS WHICH
LITTER THE WESTERN LANDSCAPE (INCLUDING THOSE TO WHICH I RE—
FERRED EARLIER), TO THE ABANDONED SURFACE MINES THROUGHOUT
THE CQUNTRY, IT IS CLEAR THAT THE EXPLOITATIVE HISTORY AND
NATURE OF ENERGY DEVELOPMENT MEANS THAT ENERGY DEVELOPERS
WERE, ARE, AND WILL BE, IRRESPONSIBLE IN DEALING WITH THE
COMMUNITIES AND LAND AND PEOPLE WHOM THEIR OPERATIONS IMPACT
AND AFFECT.

WE DO RECOGNIZE, HOWEVER, THAT ENVIRONMENTAL PROTECTION

COSTS MONEY; THAT THERE IS NO SUCH THING AS A "FREE LUNCH";
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AND THAT OUR RESQURCES MUST BE COMPETITIVE IN BOTH THE
WORLD ECONOMY, AS WELL AS THE LECONOMY OF THE UNITED STATES.

WE WANT TO BE PART Of THE DECISION-MAKING PROCESS,
SINCE QUESTIONS OF WHETHER OUR RESOURCES WILL BE DEVELOPED
AND AT WHAT COSTS WILL AFFECT THE FUTURE OF QUR PEOPLE AND
OUR TAND. WE ARE UNWILLING TO SUBMIT TO EITHER THE TYRANNY
OF EXPLOITATION BY ENERGY COMPANIES LIKE UNC WHOSE ONLY IN-
TEREST IS THE ALMIGHTY DOLLAR, OR THE TYRANNY OF REGULATION
BY FEDERAL AGENCIES LIKE THE OFFICE OF SURFACE MINING WHO
ARE UNELECTED AND RESPONSIBLE TO NO ONE ELSE THAN THEIR OWN
DESIRES TO EXPERIMENT WITH THE FUTURE OF AMERICA.

THE UNITED NUCLEAR CORPORATION TAILINGS DAM BREAK OF
JULY 16, 1979, WAS NOT THE FIRST EXAMPLE OF CORPORATE IRRE-
SPONSIBILITY IN THE NAVAJO NATION. I WOULD LIKE TO BRIEFLY
SET FORTH FOR THE SUBCOMMITTEE THE HISTORY OF IRRESPONSIBIL-
IPY OF THE URANIUM INDUSTRY IN THE NAVAJCQ NATION.

AS EARLY AS.THE 1940'S, THE NAVAJO URANIUM RESOURCE WAS
BEING EXPLOITED, AS NAVAJOS RALLIED IN YET AWQTEER WAY TO AID
AMERICA'S DEFENSE EFFCRT, THROUGH THE OLD ATOMIC ENERGY CON-
MISSION, WORKING HAND AND HAND WITH OUR TRUSTEE, THE BUREAU
OF INDIAN AFFAIRS, ABCUT 160 URANIUM MINES IN NINE AREAS OF
THE NAVAJO NATION PRODUCED ORE FOR MILLING IN NEARBY URANIUM
MILLS.

THE NAVAJO PEOPLE DIRECTLY INVOLVED WERE NEVER ADVISED

AS TO THE POTENTIAL DANGERS IN THE MINING AND MILLING PROCESE
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AS A RESULT, HUNDREDS IF NOT THOUSANDS OF NAVATJO UR-
ANIUM MINERS WERE CONTAMINATED FROM THE DUST AND AIR IN
THE MINES COMMONLY CALLED "“DOG HOLES" IN WHICH THEY WORKED.
NAVAJO FAMILIES USED SCRaP ROCK FROM URANIUM MINES TO USE
IN BUILDING THEIR HOMES. 1IN GENERAL, THE URANIUM‘MINING
INDUSTRY WITHIN THE NAVAJO NATION PROCEEDED WITHOUT ANY RE-
GARD FOR THE HEALTH ANKD SAFETY OF THE NAVAJO PRECPLE.

WHEN MINES WERE ABANDONED, THEY WERE SIMPLY LEFT AS
THEY HAD BEEN ON THE LAST DAY OF MINING. THE MINES REMAINED
A DANGER TO PEOPLE WHO LIVE IN THE ARER, PARTICULARLY LIVE-
$TOCK AND CHILDREN.

URANTUM MINING, BOTH WITHIN THE NAVASO NATION AND ADJA-
CENT TO RIVERS, STREAMS AND WASHES WHICH FLOW THROUGH THE
NAVAJO NATION (SUCH AS THE MILL AT DURANGO) REPEATEDLY POL-
LUTED WATER SOURCES WITHIN THE NAVAJO NATION.

THE MOST LASTING CONSEQUENCE OF THE URANIUM INDUSTRY
IN THE YAVAJO NATION IS THE WASTE FROM THAT INDUSTRY WHICH
IS SCATTERED IN TAILINGS PILES- THROUGHCOUT THE NAVASO NATION.
I USE THE WORD "SCATTEREDR" ADVISEDLY BECAUSE IN QUR DRY,
SANDY, AND WINDY LAND LEAVING DANCEROUS WASTE PRODUCTS 50
THAT THEY MAY BE BLOWN EVERYWEERE THE WINDS WILL TAXE THEM,
WAS AND IS A THREAT TO THE BEALTH AND SAFETY OF THE GENERAL
PUBLIC WHILE RECENTLY PASSED LEGISLATION WHEN IMPLEMENTED
WILIL REDUCE OR REMOVE TILS IAZARD, FOR OVER TWENTY YEARS OUR
PEOPLE HAVE HAD TO LIVE WITH THE GHOSTLY REMINDER OF THE HAZ-

ARDS OF THE URANIUM INDUSTRY.
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THROUGHQUT THIS ENTIRE PERIOD, THE NAVAJO NATION WAS
TAXEN FOR GRANTED AS SOME KIND OF PROVING GROUND OR "NA-
TIONAL SACRIFICE AREA" IN WHICH THE DEFENSE AND ENERGY NEEDS
OF THE UNITED STATES WOULD BE GIVEN PRIORITY, BUT THE HEALTH
AND SAFETY AND LONG TERM ECONOMIC NEEDS OF THE NAVAJO PEOPLE
WERE IGNORED.

WHEN ONE REVIEWS THE DEBATE NOW RAGING IN NEW MEXICO
OVER THE ESTABLISHMENT OF A NUCLEAR WASTE DUMPF IN SOUTHEAST
NEW MEXICO AND THE TRITIUM CONTROVERSY XN ARIZONA AND NUCLEAR
DISPOSAL SITE QUESTIONS THROUGHOUT THE COUNTRY, ONE CAN APPRE-
CIATE THAT SUCH QUESTIONS ARE NOW GIVEN GREAT CONSIDERATION
BOTH BY THE GOVERNMENT AND THE CIYIZENRY.

WHEN THE URANIUM INDUSTRY DECIDED TO TURN OUR LANDS INTS
A URANIUM WASTE DUMP AND WHEN UNC DECIDED TO TRY OUT A NEW
METHCD FOR DISPOSING OF TAILINGS LAST JULY 16TH, HOWEVLER, WE
WERE NOT CONSULTED, BUT WE ARE ASKED TO LIVE WITH TEE CONSE-
QUENCES.

WHAT’IS DISTURBING 70 ME AND WIAT IS DISTURBING TO THE
COMMUNITIES OF THE NAVAJO NATION WHICH ARE PRESENTLY DEALING
WITH THE URANIUM INDUSTRY, IS THAT OUR COUNTRY KNEW BETTER.
RESEARCH INTC THE PROBLEMS (QF URANIUM AND RADIATION HAD BEEN
GOING ON FOR MANY, MANY YEARS. THE PUBLIC POLICY OF THE
ATOMIC ENERGY COMMISSION, HOWEVER, WAS THAT URANIUM WAS SATE,
AND NEITHER THE FEDERAL GOVERNMENT, THE STATE GOVERNMENTS, NO

THE URANIUM COMPANIES DID ENQUGH TO MAKE SURE THE MINES AND
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MILLS WERE IN FACT SAFE.

AS A RESULT, THERE WERE INADEQUATE MONITORING PROGRAMS.
MILLS WERE SITED IN LOCATIONS WHICH WERE AS FOOLISH AS THAT
OF UNITED NUCLEAR CORPORATION ~-- ON OR ADJACENT TO MAJOR
WATER RESOURCES (GROUND AND SURFACE) AND MAJOR DRAINAGE
AREAS. ALL THE ACCUMULATED KNOWLEDGE OF THE SCIENTISTS OF
THIS COUNTRY WHICH WOULD HAVE BEEN USED TO PROTECT THE NAVAJO
PEOPLE AND THE NAVAJC LAND BROUGHT NO BENEFIT, NG PROTECTION,
AND NO INSURANCE THAT THE URANIUM INDUSTRY IN TEE NAVAJO NA-
PION WAS SAFE.

NOW WE ARE TOLD THAT SOME 60 URANIUM MINES MAY BE 0b-
ERATING WITHIN THE NEXT TEN YEARS ON OR NEAR NAVAJG LANDS.
THIS WILL MEAN ANOTHER TEN URANIUM MILLS WITH ALL THE PROB-
LEMS THAT MILLING OF URANIUM HAS PRODUCED OVER THE YEARS.

TIME DOES NOT PERMIT A FULL DISCUSSION OF ALL THE POS-
SIBLE ADVERSE CONSEQUENCES ARISING FROM THE UNC SPILL AND
ASSOCIATED URANIUM MINING AND MILLING. I WOULD LIKE TO MEN-
TION, HOWEVER, THE CONTAMINATION OF AQUIFERS FROM MINING
ACTIVITIES, THE DANGER OF CONTAMINATION OF AQUIFERS FROM IN
SITU LEACHING OF URANIUM, AS WELL AS THE WASTE OF WATER FROM
THE DEWATERING PROCESS.

{AS A SIDELIGHT, IT IS COMMON PRACTICE IN THE URANTIUM
{INING INDUSTRY TO MIX WATER FROM THE ANUIFER WITi: WASTE
ATER FROM MINE OPERATIONS AND THUS, LET THIS, THE MOST

RECIOUS RESOQURCE IN THE SOUTHMEST, BT TREATED LIKE GARBAGE.)

$-567 O ~ BO —- 5
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WE ARE ALSO CONCERNED WITH THE POSSIBLE CONTAMINATION
OF BOTH SURFACE WATER AND GROUND WATER SOURCES FROM URAN-
IUM AND URANIUM WASTES IMPROPERLY STORED,

WHILE SOME OF THE URANIUM COMPANIES HAVE CLEVERLY
SITED THEIR MILLS ON PRIVATE OR S$TATE ENCLAVES WITHIN
NAVAJO INDIAN COUNTRY, THE PROBLEM CAUSED BY THE URANIUM
INDUSTRY AFFECTS OUR PEOPLE, OUR LAND, AND OUR COMMUNITIES.

IT DID THE PEOPLE OF THE CHURCH ROCK COMMUNITY NG GOOD
TO KNOW THAT THE UNITED NUCLEAR MILL, WHOSE TAILINGS DAM
FAIZED ON JULY 16, 1979, WAS ACTUALLY LOCATED ON STATE LAND.
THE LIVESTOCK WHICH MAY BE CONTAMINATED, THE PEQPLE WHOSE
HEALTH WAS AND IS ENDANGERED CAN TAKE NO COMFORT FROi1 THE
FACT THAT THE DAM WAS NOT ON NAVAJO LAND. OUR PROPLE HAD
AND WILL CONTINUE TO HAVE TO SUFFER THE CONSEQUENCES OF THE
MISDEEDS OF THE URANIUM INDUSTRY, AND IT IS THEREFORE ONLY
APPROPRIATE THAT WE BE PROTECTED FROM THIS INDUSTRY.-

TURNING TO THE UNC SPILL IN PARTICULAR, WE ARE CONCERN-
ED THAT THE PRESENT ARRAY OF FEDERAL AND STATE AGENCIES ALL
OF WHICE HAVE SOME FINGER IN THE PIE OF REGULATION OF THE
URANIUM INDUSTRY, HAVE SHOWN THEMSELVES INCOMPETENT AND UN-
ABLE TO DO THE JOB OF PROTECTING THE PEOPLE FROM THE INDUSTE

SOMEHOW, UNTTED NMUCLEAR CORPORATION WAS PERMITTED TO
LOCATE A TAILINGS POND AND DAM ON AN UNSTABLE GECGLOGIC FORM2
TTON, SOMEHOW, UNC WAS ALLOWED TO DESIGN AN UNSAFE TAILINGS

DAM NOT IN CONFORMITY TO ITS OWN DESIGN CRITERIA. SOMEHOW,
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gNC WAS PERMITTED TO INADEQUATELY DEAIL WITH WARNING CRACKS
THAT HAD APPEARED OVER TWO YEARS PRIOR TO THE DATE THE DAM
FAILED: SOMEHOW, UNC WAS PEREMITTED TO CONTINUE A TEMPORARY
pAM FOR SIX MONTHS BEYOND ITE DESIGN LIFE. SOMEHOW, UNC
WAS PERMITTED TO HAVE A TAILINGS DAM WITHQUT EITHER AN ADE-
QUATE CONTINGENCY PLAN CR SUFFICIENT MEN AND MATERIAL IN
PLACE TO DEAL WITH A SPILL. OSOMEHOW, UNC WAS PERMITTED TO
DEAL WITH THE SPILL BY DOING ALMOST NOTHING.

SOMEHOW THE STATE OF NEW MEXICO DID NOTHING TO REMEDY
THE OMISSICNS AND MISDEERS OF UNC. NOT ONLY HAS UNC CONTAM-
INATED CUR LAND AND ENDANGERED OUR PECOPLE AND LIVESTOCK, BUT
THEY HAVE BEEN DISRESPECTFUL OF OUR LAWS AND POLICIES. WHEN
UNC WANTED A ROAD T0 AN ALLOTTMENT, INSTEAD OF COMING TQ US
AND THE BIA FOR CONCURRENCE, THEY JUST BULLDOZED A ROAD.
WHEN WE TOLD THEM TO GIVE EMPLOYMENT PREFERENCE T0 NAVAJOS
AT THEIR MILL BECAUSE IT WAS IN NAVAJO INDIAN COUNTRY, THEY
REFUSED, EVEN IN LIGHT OF A DECISION OF THE COURT OF APPEALS
OF THE TEﬁTH CIRCUIT, UPHOLDING INDIAN PREFERENCE. WHEN OUR
TRIBAL CHAIRMAN TRIED TO VISIT THE SITE OF THE DAM BREAK, HE
WAS SENT AWAY BY UNC GUARDS.

LET ME SIMPLY CONCLUDE BY STATINS THAT IT IS OUR POSI-
TION THA% ALL ENVIRONMENTAL, HEALTH AND SAFETY RELATED ASPECTS
OF THE URANIUM INDUSTRY -- AT LEAST WITHIN OUR-LANDS AND WHICH

AFFECT OUR PEOPLE -- CUGHT TO BE DEALT WITH BY A SINGLE AGENCY.
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WHILE PARTS OF THE JURISDICTIONAL TANGLE ARE PRESENTLY
BEFORE THE COURTS, THIS IS WHAT IT LOOKS LIKE AT THE PRESENT
TIME: MINE SAFETY IS HANDLED BY MSHA AND THE STATE MINE IN-
SPECTOR.

DISCHARGE OF WATERS FROM DEWATERING OPEATIONS IS SUBLJEC
TO AN EPA NPDES PERMIT.

MILLS ON NAVAJO LAND NEED AN NRC PERMIT.

MILLS OFF NAVAJO LAND NEED AN NMEID PERMIT.

DAMS NEED A STATE ENGINEER'S PERMIT,

TAILINGS PONDS NEED AN NRC OR A NMEID PERMIT.

PONDS THAT CAN AFFECT A PUBLIC WATER SOURCE ARE REGU-
LATED BY EPA.

AIRBORNE RADITATION IS REGULATED BY BOTH EPA AND NMEID.

THE STATE ENGINEER HAS SOME AUTHORITY OVER DEWATERING
ACTIVITY, BUT APPARENTLY NOT ENCQUGH TO PREVENT HARM TO EXIST
ING WELLS.

ADD TO ALL THiS THE CHECKERBCARD LAND PATTERN IN MUCH
OF THE EAETERN NAVAJO AGENCY AND OUR OWN NAVAJO REGULATORY
PROGPRAM AND YOU CAN SEE WHY THERE ARE LOOPHQLES AND OVERLAPSH
AND JUST "WHO EKNOWS"?

TQO SEPARATE RESPONSIBILITY FOR THE MANY FACETS OF THE
URANIUM INDUSTRY WHICH CAN PRODUCE SERIQUS HAZARDS TO MAN
AND HIS ENVIRONMENT, HAS PROVED A BAD IDEA. THIS FRAGMENTA-
TICN OF AUTHCGRITY AND RESPONSIBILITY HAS CREATED A SITUATICHN

IN WHICH IRRESPONSIBLE CORPORATIONS, LIKE UNC, ARE ABLE TO
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po NOTHING OR DO LITTLE AND GET AWAY WITH IT.

1T IS TIME THAT THE CONGRESS EXERCISED ITS AUTHORITY
AND RESPONSIBILITY AND FULFILL THE OBLIGATIONS OF THE UNITED
gTATES® TREATY WITH THE NAVAJOS UNDER WHICH WE WERE PROMISED
THAT THE UNITED STATES WOULD REMOVE BAD MEN AMONG THE WHITES
WHO CAME TO OUR LANDS AND DID US AND OUR PROPERTY HARM, AS
WELL A5 COMPENSATE US FOR THE HARM, AND ALSC MAKE THE URAN-
UM INDUSTRY SAFE. ONLY IXF THE URANIUM INDUSTRY IS SAFE
WILL THE NAVAJO NATION BE WILLING TO SUPPORT THE ENERGY DEV-
ELOPMENT NEEDED IF AMERICA IS TO ACHIEVE A SAFE ENERGY INDE-~
PENDENCE.

1 AGAIN THANK THE COMMITTEE FOR THIS CPPORTUNITY AND
ASK THAT DR. THOMAS GESELL AND MR. TSC AND MS. GEORGE BE

GIVEN AN OPPORTUNITY TO MAKE BRIEF STATEMENTS.
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ATTACHHENT )

THE NAVAJO NATION

WINDOW AOCHK, NAVAIC NATION tARIZONAY 86515

July 31, 1975 PETER MACDONALD

CHAIRMAM, HAVAJO THIGAL COUNCIL

WILSON C. SKEET
VIGE CHAIRMAN, NAVAJD TRITAL COUNCIL

Environmental Improvement Agency

Radiationr Protection Section

State of New Mexico

Post Office Box 2343 il

Santa Fe, New Mexico 87503 (LCUPATIGNAL HEALIH RO
FAIATION DWIS0%

ATTENTION: Hr. Alphense A. Topp Jr., Environmental Scientist IIX

Dear Mr. Topp

Toenk you for your kind consideration in extending
me an invitation to one hour briefing by a United Nuclear
Corporation representative. 1T underscand the briefing will
concern itself with an applieation for Radicactive Material
License for a proposed Uranium mill at Church Rock, MeKinley
County, New Mexico. Further, I underscand the briefing will
be held on August 25, 1975 at a time and location to be
deternined by yourself after sufficient affirmavive responses
have been obrained. Please consider this ietter my affirmative
response,

May I velterate oneg comnent from sur telephone con-
versation yesterday? The Navezjo Nation desires meetings which
deal with Mavajo resources and ¥avaje impacts to be held at
or near the site of the propesed project. I realize that the
Agency may be financially limited in its activities, however,
the Navajo Naztion would like to see "...the whites of the
Santa Fe bureaucrats' eyes...” as well as those of the company.
Tire PR could not do the Agency any harm.

Again, thank you for your consideration.

JL;—;WJ * 5/ (/Jcaazw'ﬂ:/ Sincerely,
1!,/ Elic St THE NAVAJO RATION

- - —
722 (féz sl 4 Ao
larold W. Tsc, Exceutive Dirsctor
Environmental Protection Commission
HiTso/g}

Attachment

xer  Ed Plemmer, Superintendent, Zastern Havajo Agency
Ernesc . Bacenti, Presidans, Eastern Navajo Council

sironmental Health, Indian Health Service
:eilman, Church Rock Chapter

ntal Protection Commission Chairman
MIEIA

. Recreational Resources

xc: Don Heyer, Chief,
Edward ¥. Begay, Co
Fred Young, Envirewn:
Aaron Bond, Direct
Roger DAvis, Direext
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ATTACHMENT 2

UNITED STATES DEPARTMENT OF THE INTERIOR
BUREAL OF INDIAN AFFAIRS
DIVISION OF FACILITIES ENGINEERING * EJL z? ‘iﬂ?ﬁ
FEQERAL OFFICE 8LDG, & U5 COURTHOUSE -
P. O. HOX 1248

AEFER TO ALBUQUERQUE, NEW MEXICO 87101
1 AEPLY

JUL 2 31976

Alphonso A. Topp Jr.
Environmental [mprovement Agency
tate of Naw Mexice

P. G. Box 2348

Santa Fe, NM 87503

Dear Mr. Topp:

We have had the opporfunity to review the applications for license
renewal for the Anaconda and Kerr-McGee Uranium Mills and +he
revised United Nuclear Corporation plans for Church Rock. Thank
you for notifying us of their availability.

We have focused our review upon possible Impacts on the nearby
indian land and people. Our comments are as follows:

i. Kerr McGee Uranium Miil at Ambrosia Lake

a.” Page 2 mentions 5.9% unemploymsnt in Valencia
County. Since the source of the informaticn
was not found, we were unable to chetk into
accuracy. VYle fesl, however, that the statement
Is mlsleading at best since our Information
Indicates unemployment among Indians #n the
area is considerably higher. OCur purpose in
pointing this out is that if unchellenged, such
statements of relatively low unemployment could
lead to a relaxation of efforts to provide
employnent opporiunities for [ndians.

b. The section on Seismology (pege 14) should
probably be vpdated to mention the small earth-
quake which occurred on January 4, 1976 northwest
of the site (the US Gzological Survey Earthquake '
Information Service in Donver has the data).

c. Pages 25 and 26 discusses ajr quality monltoring
techniquas. Ve questicen the usefulness of +the
precaution if the samples are taken at six month
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intervals as stated. We recommend that the air
be sampled at least monthly and during any periods
of equipment malfunction or prolonged air inversions.

d. The document mentions monitoring 40 seepage welis
areund the tailings pond. Ve did not note any dis-
cussion of the reperting procedurss. Ve would
appreciate learning where thess reports will be
avallable for inspection in case any gquestions arise.

e. The docurent seems silent on the disposal of domestic
liguid and soli¢ wastes, Ths supoly of domestic and
process water, and the flow of traffic to and from the ~
milf. Since porticns of fhe Mavajo Reservation zppear
to edjoin the Kerr McGee property, the effect of thess
factors on land use in ‘the orea concerns us.

f. Ve were impressed by the thoroughness of +he discussion
of radiolegical health. Their concera for the health
of ‘the worker is commendable.

2. The Anaconda Mill near Bluewater

a. Since this mill is somewhat remote from the Reservatien,
our review was more cursory than for the Kerr McGee
document.

b. Pages 30 end 31 discuss =ir sampiing noting that air
samples are taken "periodically” end if ashed they will
initiate reporting requirements of 10 CFR 40.65. Me
would recommend that they be more specific.

3.7 The United Nuclear Mill at Chorch Rock

a. Since this application was accompanied by a complete
environmental study, many of our questions were answered
more comoletely than by the other two reports. However,
as with the Kerr McGee document, we feel the relatively
low employrent figures given for McKinley County are
misleading (93.8% page 2-i0). On the contrary, high
unemp loyment among Indian people is almost endemic and
encouragemont of employmant opportunity is needed.

b. The commant on seisrology given earlier holds for the
United Nuclear repert as well.
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We found no discuizion of monitoring seepage

from the Tailings -aservoir. Ve would be
Interestzd in tha sxtent and reporting procedures
of this grogram.

d. ‘hile Th= raport mzntions dewatering the mine at a
rate of 1500 gpm, "t seemzd silent on the efiect on
ground w=Ter, par~cularly in the Morrison Formation.
Ve are g-Ti'te intsszsted in their drawdown measure-
ments in nearby muitoring wells so that storage and
+ronsmissibility rzy be computed. '

@. This brincs up a .—cblem we had throughout the doco-
ment, l.s. reporti-g procedures were not described.
Will the Zeta ob¥z'ned from the varicus monitoring
programs he colle—ad and made accessible in cne loca-
+ton, anz if s0 hov often and in what form?

while our comments inzicated swie questions which bother us, we were
pleased to review the material zad gratified that it was so complete.
The Envircnmental Improvement Azzncy s to be commended for having
+hese companies publish such er-ansive environmentzl data. By making
this information aveiizble to <=2 public, the EIA is doing much to
protect the envircnme-+ and hez.th of the people of New Mexico. Thank
you. L

Sincerely yours,

‘ﬁﬂ,,{f, / {/U

|
Chief‘, fDivision of Facilities
Enginezring
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MAR 26 1976
ATTACHMENT 3 .

I'r. Rueuacll F. Rhnades, Chlefl

Oecupatlonal Health and Radiatlon
Protection Divisdon .

Cuvironmental laprovement Afency

Srare of YNew lexico

P.0. Box 2348

Saata Fe. Hes We wico B7503

Oear Mr. Rhoades:

The atsff review of the radiclogical health and safety aspeccs of the
application and euvlironmental gratements by the United Nuclear Corpora—,
tion for licenamure to ceonduct uranfum mil ling operations at C!mrch Rock,
tlew Hexico, has been completed. .

The staff comsents are attached. The materia‘ you aubrtitted fnr
teview Io belnn returned under separate cover.

Sincercly,

G. Wawxue Kervr, Chlef
Anreemnnta and Exnpores Granch
Divisicn of Fuel Cycle ond

. laterial Safery

Enclosure: : , .
ds stnted
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W\ﬂ PR

Rl'..'lll:l-l‘ 0 UHLSEL f LA CORPORATION, . s
CHURCH ROCK WILEL APPLICATION FOR
© THE STATE OF HEW HEXICO

< ‘The applicatjen for Radicactive malerial ticence and the anplicant’s
cnvironmental report by UniLed’Nuc1car Co%poraiiun have been roviewed
for radiulo?ica1 health and_safebj bm%ssions. ’
l The apélicatiun for radicactive meteria) license indicatas that
the methods, Trequeacy ond stindards for <alibration of instruisents
and saalytical teslwmiques are descriced in the enuironmenta1 raport.
thile a general conaibwent to parform calibrations for survey instru-
ronts and enalyiical matheds is stated,ltﬁe informetion submitted is
ntrt spécific enéuqh to judae the aéeqéacy of the prograi. Addjti;nal
jnformation shout the cai%bratian preeedures Tor the dete}minatiun uf‘
sensibivities of anaiytiéa] instruments and survey insifumantg should
pe provided along with the cenfidence lavel of the c;iibrutian wathed.
1f conmarcial services zre to be wsad far determfiatien of radiaiion
or chemical quantiiies, tie app]?cant should indicate whnelher any

proceduras for subimission of blind samples e other checks of adeguacy

are plarmed. : s ) - -

In Lie Unitad Hucimar Covporation's environmental vepert, onz methed
Lrizily discussed for tailings d¢isposal Qes refurn ;F”tailings $ands
te the wing as backiili. This a]tcrﬁe;ive of tuiiings disposal ias not
discussed in detail. h ' - .

The covirenmental report should sddross the hydroarological aspects

- .

o7 the discesa] of tailings in the rine, par:icuiaz)v efter the mine is

- nGGY
{135 TEOE LEFY
g (O My
2o DAL AT

ol o e

clonml,  The posuible conlaminalion of 4 waler Lalite by leacking of
. .-
ralinlogical and chemical agents from Lhe Lailings should be discussed.

if such polential exists)
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ATTACHMENT 4

'
AR Y UNITED STATES EMNVIRONMENTAL PROTECTION AGENCY
%M: 3 RECION VI
o 1600 PATTERSON
gt

DALLAS, TEXAS 75201

Avgust 19, 1976 . A 2319718 i

.
OCCUPATIDNAL HEALTH AND
RADIATION DIVISION

Daar Russ:

Sorry to be a little tardy in responding to your request to provide
WEIA & review of United Nuclear Corperation’s application for
license of their Churchrock Uranium Mili.

As you are aware, EPA is not officially required to review such
applications to the State. HNowever as I discussed with you, I
an pleased, on a personal basis, to review such material that you

. send me and give you my personal opinions on the quality and
adequacy of the information supplied,

This United Nuclear application is very thorough and well dane.,

They have provided answers te all of the anticipated environmental
problems., If I have any conmcern, it ig that United Nuclear carry

out their scheduled monitoring of the surface water runoff into

the unnzmed arroyo very carefully since 99% of the radiocactive wastes
may end up there. Observations should be mode and samples taken
after one ef the infrequent cloud bursts that occur in the area to be
sure ne unexpected problens occur when there is a great deal of water
flowing. This water must be maintained suitable For consumption by
livestack and wild aninals.

The sampling of sone of the deep wells in the zrea should be carried
out regularly to be sure seepape does not ogcur causing their
centamination. This water may not be reguired immediately for use by
people in the area but it could be needed in the not too distant
future.

The tailings pond and potential tailings piles preoblems have been
addressed, bur these areas will also nead to be monitored carefully
during the life of the project to be sure radiation levels remain

as low as expected. Alr will nced to be sampled dowvnwind of tailings
piles to be sure radiztien levels do not become excassive. Estimates
which show radiation levels to exposed people will remain below NMEIA
standards oust be maintained. Since 99.87 of the solid material taken
froa the nine ends up as waste, it's handling as back f£ill for the mine




73
-

and to serve as the dam and build up at the tallings poad is
ipportant. The radiacion in these areas and around any cemporary
raiiings or ore piles will need to be checked regularly, also.
Becanse of the nature of the liquid wastes in the pond, seepage
from it, if any, should also be determined over a period of time.

rortunately, this is a low population area, about 1,000 people
within a five-mile radius, and so exposure of the general populace
to radiation should be fairly easily controlled. Unired Wuelear’s
planned monitoring for radiarien exposure of their work force
appears adeguate.

The United Nuclear persconnel designated to handle the project’ look
very gqualified to do a good job. The organization of this staff
locks good. The training of personnel which they indicate will

be carried out needs to be a continuous process - new personnel
peed initial training, old personnel can be helped with refresher
courses.-

1 was pleased to see that United Nuclear is planning to use an
archeological team o work with them as the excavations are started
for the plant. This will insure that archeological findings are
recorded and preserved.

Since there are a number of ather mines and mills within a 50 mile
radius of this mill site, overall complizentary effects will need
to be observed by NMEIA to be sure nothing untoward is happening.

In susmary, I think United Nuclear haz supplied you with a very
adequate repert and if they follow the procedures they outline,
their application for this will should be granted. I would remind
you again that this is not an officinl EPA review and opinion, bue
ny own which I hope may be of some help te you.

I am returning the application documents under separate cover to
pat Donahoe as he requesced. ’
-]

Sincerely yours,

Hency J. Ker
Senior Science Advisor

ce:  Pat Donahoe
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STATEMENT OF DR. THOMAS F. GESELL, CCNSULTANT TO THE NAVAJO NATICN, BEFCRE THE
SUBCOWMITTEE ON ENERGY AND ENVIRCNMENT, CCMMITTEE ON INTERICR AND INSULAR
AFFAIRS, UNITED STATES HOUSE OF REPRESENTATIVES, WASHINGTON, D.C., OCYCBER 22, 1979.

Thank you gentlemen for permitting me to testify. I have a Ph.P. in
Physics with emphasis in Health Physics and am an Associate Professor of Health
Physics at the University of Texas School of Pubiic Kealth. Host of my research
has deatt with man's alteration of the natural radiation environment. HMost
recently I served on the staff of the President's Comm3ssion on Three Mile
Island. I was asked by the Navajo Nation to examine the documents which they had
collected concerping the Church Rock Dam break and to present some of my findings
to you. Previcus testimeny has provided an overview of the situationy T will
focus on a few important detadls.

The Navajo have been told that part of the reason for the slowness of the
clean~up is the lack of a "textbook" for handiing such spitls. This lack of a
"textbook"” or c¢riteria has been attributed to the unigueness of the event. While
this spill is indeed the largest of its kind, at least fifteen previous accidential
releases of tailings slurry have occurred in the industry from 1959 to 1977. Seven
of these releases involved dam failures, six involved pipeline failures and
two resulted from fiooding. In at least tes of the events, tailings slurry reached
& watercourse. If indeed there is no "textbook” on how to handle a tailings slurry

spitl, it may be time to write one.

COMPARYSON WITH PLUTONIUNM-239

I will now turn to a more technical subject. An essential issue here is
potential health effects, both to those now living in the vicinity of the spill and
to future generations. I do not have to elaborate the uncerta%nties surrounding
the health effects of low leve! radiation to this coamittee. Over the past months

the National Academy of Sciences, National Research Council, Beir Committee Sci-
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entists have been continually meeting in order to reconcile serious disagree~
ments centering on the complex probiem of low level ragiation effects in humans
in order to issue their now overdue report.

Rather than estimate doses and health effects associated with this spill,
1 will attempt to make an analegy with a different situation. When plutonium
was found in the soils in the vicinity of the Rocky Flats Plant in Colorade,
appeal wes made to the state of Colorade and the federal Gevernment for guid-
ance. The state of Colorado issued an interim standard of two disintegrations
per minute of plutonium per gram of soil for unrestricted use. This is the
equivaient of slightly less than one picocurie per gram.

When uranium ore is milled by the acid leach process, thorium—230 is

preferentially mobilized and becomes the greatest radioactive censtitutent of
the mill tailings solution. Thorium-230 is similar in its chemical and radio-
logical properties to plutonium—239. They are both heavy metals of low selubility.
They both emit alpha particles of similar energy. They have half-lives of
comparable magnitude, and they are both bone seekers. Those similarities are
reflected in the cccupaticnal standards for their control promulgated by State
and Federal agencies. For inhalation, the standards for plutonium-239 and thorium-230
are essentiaily identical, with thorium-230 being more restricted in the "insoluble®
configuration. For ingestion, the standard fer therium is more restrictive than that
for plutonium in the "soluble' configuration and approximately equat in the'insoluble”
configuration. Recent recommendations of the International Commission on Radiological
Protection have left the standards for inhalaticn of both thorium-230 and plutonium-—
239 essentially unchanged. For ingestion of slightly scluble materials, however,

the standards for both have been reduced by a factor of slightly greater than five.

Thus, based on the standards for control, thorium-230 is at least as hazardous as
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plutonium~239. Thorium—230 should be controlled in relation to its hazard potential
and not dismissed lightly because it is a2 "natural” radicnuclide.

Even though thorium and plutonium present an essentially equivalent hazard
potential, there are compelling reasons for not applying the Colorado standard
far piutonium of 0.9 picocuries per gram to this sitwation. The Colorade standard
is for land on which housing is to be built. Mo housing is possible in the Arroyo or
the Rio Puerco.  he natural level of plutonium-239 is essentially zero while thaorium
230 exists at an average concentratien of | picocurie per gram in ordinary soils and
may exhibit considerable variation. Nevertheless, thorium~230 should be treated with

extreme cautien.

EXPOSURE PATHWAYS

Another topic I would Tike to discuss is the pathways by which the released
radipactivity may come in contact with humans. Thorium=230, in order to cause human
health effects, must enter the body. This will occur primarily by ingestion and
inhalation. I have examined the pathway analyses performed by a consultant to the
mill operator and by the Nuglear Regulatory Commission. Although mutton is a
staple of the Navajo diet,the consultant's analysis did not include the water—
sheep-man pathway. The HRC analysis was more complete, but did not include direct
contact with the sediments by children who play or herd animals in the water course.
Both analyses did involve conservative assumpticns, however, in keeping with good
health physics practice.

for ingested thorium, the magnitude of the hazard is strongly dependent upon
the fraction of the thorium which is zbsorbed by the digestive system of both
livestock and man. This fraction is widely assumed to be one or two parts in
10,000, but the assumption is not based on a great deal of experimental evidence.
Because of the uncertainty in this factor, as well as others, one should interpret

the dose estimates cautiocusly.
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ENVIRONNMENTAL DBATA

A substantial amount of environmental data have been gathered in connection
with this spill. The data do not hold up well under critical analysis. Consider
the results of the external gamma ray measurements provided by the mill operator
to the Mavajo. The background measured after the spill in the Gallup ares is
reported as 11-i2 microroentgens per hour. ©On the same page, the average-back-
ground in Gallup is stated te be 189,000 microreentgens per year, which is eguiva-
lent to 21 microroentgens per hour. While the =gill would not necessarily be
expected to increase thé_background, it would certainly not be expected to reduce
it by a factor of two.

The radionuclide data are similarly inconsistent. For example, one month
after the spill the mill operator took a sample of surface water in the Rio Puerce
near Gallup and reported a concentration of 2.8 picecuries per liter of thorium-230.
On the same day, the state of Hew Hexico took a sample near Gallup and obtained a
concentration of S00 picocuries per liter. For the period of July 19, 1979 to
August 17, 1979, the largest value of thorium-230 in water downstream reported by
the mill operator was 30.3 pjcocuries per liter. This was the highest of 35 samples
tazken at seven locations at five separate times. The state of Mew Mexico Environ-

mental Improvement Division on the other hand obtained values ranging from 200

to 2,600 picocuries per liter. Either of these sets of data could be in error, and there

is gven a possibility that the levels could fluctuate that much. Nevertheless, this
degree of variation in the data suggests that the environmental situation is not yet
fully understoed.
GROUND WATER

As a result of the spill, additional radjoactivity may enter the groundwater
and contaminated wells in the wicinity of the wash ang the Rio Pugrco. The extent

of this contamination is impossible to predict and may take many years to occur.

58-567 0 - B0 -- &
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Prompt clean up of the spil} materials would have reduced the chance that

groundwater will become contaminated. MWater resources in this area are already high
in radioactivity due to both smatural and man-made contributions. Failures to per—
form a proper cleanup will only make the grounduater problem worse. In any case

it s important that groundwater sources near the watercourse be monitored for future

contamination.

COMPARISON WITH THREE MILE ISLAND

This spill may be compared with the much pubiicized accident at Three Mile
Istand. At Three Mile Island, the radiation deses to the surrounding population
were essentially stopped two weeks after the aceident- The radicactive gasses
are dispersed or decayed. No further risk is entailed. The total average dose to
the population was less than 1 millirem. MNothing can be done to reduce the radio-
Tegical impact of Three Mile Island. The tailings spill on Navajo land is gquite
different. The radiocactivity is in the form of heavy metals with extremely long
half lives. This radicactivity does not disperse or decay rapidly. The population
in the area will continue to receive radiation dose to some degree for many years.
In this case, however, scmetging can be done. Radiation dose to the Navajo people
and its asseciated risk will be reduced in proportion to the ameunt of radicactivity
that is cleaned up. Things can and should be done to reduce the risk to the Navajo

people.

PRESUMPTION OF HO PROBLEN

Doouments prepared by the mill operator and its consultants occasionally
reveal a presumptive attitude which I believe is unwarranted. I will cite two =
examples:

13 In a letter to the Tribal Council dated August 17, 1979 the mill operator

states that they "...would like to make arrangements with the Navajo people
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in the area to sample any wells to assure that no hazard to the public health

exists." Should water be tested by someone who is going to agsure that

no hazard exists? Would it not be better to test to determine if a hazard exists?
2} In a report to the mill operator, its consultant staves that

woater sample analyses will confirm minimal contribution and is expected to

confirm that this path does not provide a significant dose to man." I can

appreciate that this wording is reassuring te the mill operator but it can hardly

be reassuring to the Navaje.

HOLE BODY COUNTING

Five children and one adult were taken to Los Alamos Scientific Laboratory
for whole bedy counting. The Navajo were assured that there was no contamipation
of the children. Such a statement, while seemingly reassuring cannot be strictiy
accurate. Thorium=230, the principal alpha emitting materia) associated with the
spill is very difficult to detect in smal) amounts. Ho lower )imit of detection
was stated for the tests. An Indian Health Service Physician, Pr. Jorg Winterer
requested the data from Los Alamos Scientific Lazboratory for independent evaluatien.
He was teld that the data wnﬁ]d be difficult to produce and that in any case
pr. Hinterer would not be able tointerpret the data. Full disclesure of any data

which may relate to the health of the Navajo children would seem t¢ be in order.

S REGULATORY AUTHORITY

The poor siting of the tailings dam and its subseguent failure suggest that
"the state of New Mexico may not have the resources to adequately protect the health
of the Navaje people where it is impacted by vranium mining and miliing. After =
he accident it responded responsibly by suspending the operation of the mill and
equiring a clean up. It has been clear, hewever, that the Federal Government,

hrough the Nuclear Regulatory Commission, has provided the bulk of the technical
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support essential to the ¢lean up of the spill. Since the Federal Government is
responsible for Indian Lands, and since the NRC has more resources than the State
Government, it may be appropriste to allow the NRC to reguleate Uranium mining

and milling cperations that can be expected to have an impact on Indian Lands.

CLEAN UP

The Navajo realize that the spill was an accident, and they also know that
it is impossible to clean up entirely. I have reviewed o draft of the clean up
criteria being prepared by the Nuclear Regulatory Commission. I believe that they are
at reasonable levelis. The radiation levels that will be experienced by the Navajo
after clean up should be small except for the potential but unknown contaminaton of
groundwater. Ffurthermore, the level of thorium—230 permitted to remain in the
sediments, 30 picocuries per gram is 15 to 30 times the normal soil background
levels; the mill operator is cleariy not being asked to remove every trace of the
spill. I also urge that the spill be cleaned up in a timely fashion for three
important reasons.

1) to reduce the radiation exposure that is presently occurring to the
Navajo because material is p;;sent at levels above the cleanup criteria.

2} to allow the Navajo to return to the lifestyle which they enjeyed prior
to the spill as soon as possible.

3) to reduge the infiltration of radicactivity inte groundwater.

In conclusion, when responses to this and possible future spills are being
censidered, the following should be kept in mind;

13 Therium=230 s the principal radionuclide released, but the -
others must alsc be considered.

27 The hazard potential of thorium-230 is as great if not greater

than plutenium—-239.

Page 8.

3} Al pathways for exposure must be considered in making 2 valid
assessment of the health consequences of a spill.
4 ) More information should be obtained on the behavior of thorium-230

in animals and man.
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STATEMENT OF HAROLD W. TSO, DIRECTOR
KAVAJO TRIBAL ENVIRONMENTAL PROTECTION COMMISSION

BEFORE THE SUBCOMMITTEE ON ENERGY AND LNVIRONMENT
OF THE COMMITTEE ON INTERIOR AND INSULAR AFFAIRS

UNTTED STATES NOUSE OF REPRESENTATIVES
WASHINGTON, D.C.

Octoher 22, 1979

Chairman Udall, Members of the Subcommittec:

My name is llarold W. Tso. I am Executive Director to the
Environmentnl Protection Commission of the Navajo Tribe.

Staff to the Environmental Protection Commission have Leen
involved with activities related to uranium development. These
activities include identifying and monitoring areas with
abandoned mines or millsites, collection of environmental samples
for iaboratory analyses, review of proposed mining and reclamation
pilans, examination of environmmental reports, assessment or impact
statements and investigating complaints submitted by local Navajos.

As a result of these activities, it has become clear to us
that the Navajo Tribe had its share of problems with uranium
extraction and purification. These problems are explained below.

1. &8iting of the mills and waste areas.

Our examinution of these areas indicate that most
of the millsites were located adjacent to or near
wiater drainage areas which are either activé or
periodically active devendiny the water source, In
addition, we found than% these milling wastes were
locuted below !"e exis*ing surface elevation. When
we compared the me-ne  in which these milling wastes

were stored with tha. f C3C, we were surprised to
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find that the UNC dum was located above the existing
elevation and that Llhere was a slight dip in elevation
toward Rio Pucrco. We were told that this method of
wiste siorage was Ystate of the art". Vice~Chairman
Frank E. Paul's questions in this regard deserve
answers,

Since the UNC spill, we have determined that more
than 49 parcels of larnd, either as sections or portions
thereof, and located downstream from the breach site
have been impacted. It should be noted here that the
spill traversed a major part of the Rio Puerco before
it disappeared into the soil, that the Rio confluences
with the Little Colorado near Holbrook, Arizona and
empties into the Colorado River near Cameron, Arizona.
This is surely infer—regional transport of pollutants,
It is also a poténtial source of contamination for
Navajolands near Winslow and Caﬁeron. Finally,
Navajos and non-Navajos use water from shallow wells
located in, adjacent or near water coﬁrses for
culinary and livestock purposes.

Monitoring Program;

bufing the 1950's ond 1860's, local.Navajos éaw
that tailings and other wastes were discharged into
adjacent storage areas. They were.surprised to
learn that radium-22G and other contaﬁiuants were

discharge from the mills into nearby water courses
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s weil as from the Durango, Colovado mill inte the
Animas River in sufficirent quiantities as to aluarm
public health offlicials. These Navajo people were
tater informed that the San Juan Basin Rodium Rescarch
Project was establisbed at Farmington, New Mexico in
the carly 1960's, as one of several Tederal elforts,
to define radiological impacts of uranium mining and
milling. As a student I recall at least twe {2) news-
paper reports of fish kills below the Shiprock millsite.
Finally, while dismantling the Shiprock mill building
in 1977, UBOS dust of about 25% assay was discovered
by our staff between two layers of roofing material
at the Bhiprock mil: building., We were again surprised
to learn from reports such as Klevin et. al. that
insufficient control of discharged uranium dust to the
outside environment of processing buildings was a
coneern of health physicists and that this concern was
not implemented in Navajo uranium mills of that time.
Our review of monitoring and sampling data
provided us, upon request, indicate deficiencies which
should be corrected and incorporated in the UNC plan.
a) Extend monitoring program to include all areas or
personncl which are empluyed or impacted by
uranium processing {e.y. alternative ore storage
arers, bioassay, livestock, etc.). We do not

know whetlher ihere are federal requirements to
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periodically examine, for radiola:rical purpeses,
local people who work in uranium mines, live
adjacent to uranium processing operations or who
use water from streams impocted by such operations.
Or for that matter, to maintain examination units
near the operations.
b} Amend plan to include provisions for Quality
Assurance of data.
c) Include previsions and procedures te perferm
monitoring Tor emergency purposes.
A} peclare use of procedures to neutralize excess acid
and to abate contaminonts in unanticipated releases.
2) fo provision for periodic review of monitoring program.
Our staff surveyed the Rio Puerco for gamma-emitting
radionuclides with a portable radiolopgiecal instruments.
Generally speaking, they [lound radicsctivity in decreasing
levels from the breach site to the New Mexico-Arizona
stateline., With some exceptions, the rodioactivity
levels approximated background levels. These exceptions
were due to arcas of slow f[lew, Rio Puerco tributaries
contaminated from backflow of the spill, and the breach
site.
Conzern lur radiclogical contumination ol Rio Puerco
predominated impacls due to chemicals (e.g. suilfates,
alkaline elements, organics and Loxic clements). Tt

has not been determined how much solubilized salts were



carricd downstream with {he =pill solutien lor deposit

or absorption, The role of Lhese sults as exchange
material within Rio Puereco soils for radiological
contaminants is not zulliciently understood to warrant
cevergsight or lack of concern. We hear explanations and
assurance [rom UNC thnt salt encrustlations on a stroambed
are the result of natural forces. We do not agree that
existing salt encrustation in the Rio Puerco streambed

is the result of natural lorces. The pre-spiil stream-
bed did not exhibit the salt encrustotions we see today.

A sericus lack in current monitoring programs managed
by regulatory agencies is the inability and, perhaps,
capability of laboratories to deliver data in a timely
faghion. We understand that samples submitted to LEPA
laboratories to evaluate Rio Puerco contamination were
possibly in competition with samples Irom the Three file
Island incident.

Rio Puerceo Clean up.

We understand that eriteria to clean up the Rio Puercoe
were submitted by U.S. bunvironmental Protection Agency,
New Mexico Environmental Improvement Division and United
Nuclear Corporation to the Nuclear Regulatory Commission,
We do not know if «lean up criteria bave been agreed
upoy by participating cntities.

The criteria, we hear, are based on historieal cdawn

Irom previous uranium operalions, [rom proe-eperationatd
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or bascline datu and are based on the presence of
Thorium-230 and Radium-226 as critical radicnuclides.
If the criterina are also predicated on the existence

of radionuclides in the Rio Puerco prior to the UNC
spill, we do not agree. We bhelieve that the criteria
should include radiological information which antedates
all uranium activities on the Rio Puerco. The discharge
of mine waters from Kerr-McGee Mine No. 1 represents

a bios to the ecriteria., In this connection, we beligve
that the existing standard of 2000 picocuries of
Thorium-230 per liter of dischargeable milling waste
waters is too high., Such 2 standard, if not revised,

could pose serious problems for clean up criteria.

Chairman Udall, mewmbers of the Subcommittee, this concludes

my remarks. With your permission, Ms. lHelen George has some

remarks.




87

FACT SHEET FOR THE UNITED NUCLEAR CORPORATION CHURCHROCK SPILL

on July 16, 197%, United Nuclear Corporation reported that
their Churchrock tailings dam breached between 5:00 am and 6:00 am.
This was based upon a report that shift personnel drove a vehicle
across the dam at 5:00 am. Flood control gauges downstream indicated

that the breach cccurred at approximately 1:00 am.

Geotechnical investigation revealed discrepancies between the
design and the construction and operation of the dam. Seepage
ponitors were not in place, The design height of the dam above the
tailings liguid (5 feet) was not maintained. The "sand beach” which
was to prevent direct contact between the acidic tailings liguid and

the earthen dam was not of adeguate height.

Following the breach, sand tailings, fine particles and acidic
tailings solution were discharged into Pipeline Arroyo and thence
into the Rio Puerco, FPlow apparently ceased in Arizonaz near
sapders, across the reservation, Approximately 1100 tons ef

tailings and 100,000,000 gallons of liguid were discharged.

Mill tailings and liguid contain radioactivity at concentrations
much greater than ordinary soils and waters. While ordinary
groundwater may contain around 1 picocurie per liter of radium-226
and thorium-230, mil}l tailings typicaliy contain 150,000 picocuries
per liter of thorium-230 and 400 picocuries per liter of radium-226.

Ordinary soils contain about 1 picocurie per gram of both radium-226
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and thorium~230, while typical mill tailings contain 450 and 430

picocuries per gram respectively,

Once released to the general environment these radionuclides
may reach man by a variety of pathways including inhalation of
windblown dust, radon-222, and radon-222 daughters. Livestock that
water and graze in the arroyo may transmit radioactivity through the
food pathway. Direct contact with the released tailings especially
by children who play in the arroyo constitutes another pathway.

The released radionuclides may enter the groundwater near the arroyo

and the Rio Puerco to some extent,

PThorium-230, the principal radionuclide involved in the spill,
is guite similar chemically and radiologically to plutonium-239,
In fact the current "maximum permissable concentration™ for
thoriem-230 is 2% times meore restrictive than that for plutonium-
239. Recent information from the International Commission on
Radiological Protection indicates that radiotoxicity of injested

thoriam is about 5 times greater than the currently accepted value,

The effects of low level radiation on humans are uncertain.
Radioactivity is unquestionably carcinogenic at high levels, It is
prudent to assume a direct "linear, non-threshold" relationship
between dose and effect., From this assumpticn it folleows directly
that radiation exposures should be kept as low as reasonably

achievable,
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Honorable Joseph Hendrie .,
Chairman, Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chalirman Hendrie:

I am writing with several inquiries regarding the
Commission's Agreement States program and uranium mill
tailings control. Ewvents this year have served to
increase my concern about these activities.

The shut-down of the American Atomics plant in Tucson,
Arizona and the uranium mill tailings dam break in New

Mexico both indicated a lack of adequate oversight of
Agreement States' licensing practices on the part of the

NRC. Commissioner Gilinsky agreed that the Agreement

States program had severe shortcomings at a Subcommittee
hearing in July, and indicated that the Commission would
undertake a thorough review of the oversight criteria

in use by the Commission. It was disturbTng to me, therefore,
that the Commission decided to admit Rhode Island as a

new Agreemerit State before the Commission had completed - T
its review of the program.

The Congress this vear modified the Agreement States program
by correcting the Uranium Mill Tailings Control Act to

end dual licensing of tailings disposal and miiling in

the Agreement States. I supported this correction with
the understanding that the Commission would ensure that
states' licensing programs would be carried out with
safety and diligence. In this regard, I believe that one
way to increase technical resources available to the
Agrecment States would he to use the divisions of the
Commission which review NRC license applications to review
licensing activities in the Agreement States. I am aware
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that Commission divisions in addition” ko the Qffice ofn e
State Programs do now assist irn  program evalpation.  But, ..
it seems ‘to he that théir kole’in 1nsﬁectlon and enforcement

or review of speczflc llcenSLng actlons could be expanded

My spec1f1c questlons are as follows .
1} Dees the Commission agree with me that it would
be productive to involve more fully and formally
the Commission's licensing divisions in review of
Agreement States' licensing activities?

2} sSince the dual licensing, arrangement has ended,
what role is the Commission playing in revxew1ng
mill tailings impoundments in Agreement States in
light of the dam break at Church Rock? What is
the status of reviews being carried out by the
Agreement States?

3} At our hearing on the Church Rock dam failure

in OQctobexr, there was a dlscrepancy in testimony
regarding the State of New Mexico's action on

miliing and tailings licenses. A state official,
Cubia Clayton, testified that because of the state
licensing agency's "other environmental protection
mandate and stafflng, there is opportunity for a

nore comprehens;ve review of license applications

than is generally possible at the federxal level.X
Another witness, representing Southwest Research

and Information Center, claimed that although four
licenses in New Mexico came up for renewal irn 1976, .
“licenses have not been renewed and the companies -
are still in operation.® The witness, Paul

Robinson, also claimed that "New Mexicoe has never
renewed a single uranium mill license in its

history of its Agreement State status dating
back to 1874."

I understand license renewal to be an important means
of reviewing or requiring improvements for m;lllng
and disposal operations. What is the Commission's
policy regarding relicensing? What is the normal
time frame for processing license renewals? What

is the status of license renewals in the State of

New Mexico? What is the status of license rencwals,

in other Agreement States where uranium milling
operations are licensed?
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4} Thé Uranlum Mlll Talllngs Control Act requlres
that “Agreement States programs: be-carriediout in AT
" mannex equivalent to the Commission's. While there
existed dual licensing abthority,. the Commission .. | . |
wads setting licensing requirements fér new operations '
in Agreement States. Since the States have begun
carrying out all licensing activities, have
substantive licensing requirements remained equivalent
+0 those the Commission had imposed?

5) It has been suggested by members of Congress and
witnesses at our hearings that research and development
on improved methods of tailings control be increased.

What recommendations can the Commission make in this regar

6) What is the current status of the clean-up being
conducted by United Nuclear Corporaticn of contamination
resulting from the Church Rock spill?

7) What is the status of groundwater and weall monitoring
in the area affected or potentially affected by the spill?

8) United Nuclear Corporation representatives at our
hearing stated that the Church Rock tailings impoundment
met "all design criteria established by the NRC,"
including Regulatory Guide 1l.l0l. Did the Church Reock
facility meet all NRC's impoindment design critexia?

Because of my interest in more direct participation of

NRC's licensing staff in Agreement States reviews, I would
appreciate recelving the comments of those divisions in T
your responses, where appropriate.

Please prov1de the information I have requested by January 30,
1980:

Sincerely,

Tl Ll

MORRIS K. UDALL
Chairman
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March 6, 1980

CHARLEA COMKLIN
STAFF CIRECTOR

RODZAY A, REVLLES
ASTOCIATE STAFF DIR

COMMITTEE O INTERIOR AND INSULAR AFFAIRS |ec yc cuvamm
U.5, HOUSE oF REPRESENTATIVES
WASHINGTON, D.C.

GRLHEAAL COUNGEL

ETANLEY SCOVILLE
FPECIAL COUNSEL
FOR LEGISLATIGN

@ARY g, ELLIWORTH
MINORLTY LOUHSTI

The Honorable John F. Ahearne
Chairman, Nuclear Regulatory Commission
Washington, D.C. 20555

Dear Chairman Ahearne:

It is now close to three months since I sent you a
request for information regarding the vranium mill
tailings spill at Chuxch Rock, New Mexico and the
Agreement States program. It is one full menth since
January 30, the date by which you were requested to
furnish this information, and which I thought was a
liberal deadline by which the Commission could address
the relatively straightforward questions raised. I'm
discouraged by the fact that I have not received this
information yet.

sSirnce sending that letter on December 6, I have continually
received related indications of concern from other groups.
The States of New Mexico and Arizona and the Conference

of Radiation Control Program Directors, Inc¢., have written
to0 indicate thelr opposition to termination of the Agreement
States program, ameng other things. Of course, my letter
to you did not suggest that the Agreement States program

be eliminated. Rather, I asked the Commission whether

it believed the program could be improved by increased
formal utilization of the divisions which issue licenses
for the Commission for review of Agreement States licensing
activities.

This suggestion for possible improvement was made in part
as a result of information brought forward at our hearing
on the Church Rock spill. The record showed that NRC's
review of the United Nuclear Corporaticn tailings dam
plan by NRC's licensing divisions (not the Office of
State Programs, which referxed the plan for review )
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to have been extremely cursory and not to have identified
the problems raised in existing UNC reports which f£inally
lead to the dam's failure. Perhaps this clarification of
my guestion will speed the Commission's deliberations

on the response to my letter. I Hope my letter can be
treated separately from the Commission's full review of -its
Agreement States program, which I understand to kave been
taking place at least since last July.

Another area of continuing concern te which I have been
alerted involves the long-term impacts of the Church

Rock spill and efforis to aveid such spills in the future.
The Navajo Tribe, and other Indian groups nationwide whose
lands have uranium development potential, have appeared
among the most concerned, judging by their contact with
me or my staff, I would appreciate your providing me
with information which has been of interest to these and
other groups, as follows:

In my letter of December 6, I requested information
on the status of groundwater monitoring in the area
affected by the Church Rock spill. I have now
received comments from the Southwest Research and
Information Center of New Mexico that State
Environmental Improvement Division records show
significant contamination of at least:one well

near Gallup since the impoundment failure. The

data is also alleged to show significant contamination
of groundwaters near Navajo Tribal lands due to
normal current operation of the UNC impoundments.

A copy of the information I received is attached.
Please comment on the accuracy of this data, and

en the implications of these levels of contamination
in terms of health impacts and in terms of the safety
of the UNC operation.

I would appreciate a response to this letter and to mny
letter of December 6 as soon as possible.

Sincerely,

MORRIS K. UDALL

Chairman

attachment

58-567 0 - 80 -- 7
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(ENCLOSURE 1)

SOUTHWEST RESEARCH AND INFORMATION CENTER February 22, 1980

Hs. Andrea Dravo

House Interior Committee

1337 Longworth House Office Bldg.
Washingtos, D.C. 20515

Dear Ms. Drave:

I am writing to provide you with documentation of groundwater contaminaticn
resulting from the UNC-Churchrock spill. Enclosed 1s a copy of two Hew Mexico
Envirenmental Improvement Division groundwater monitoring data sheets from Churchrock.

One sheet shows groundwater gquality at the MMEID well east of the “Hoghack"
near Gallup; this well ds sec in alluvial material 15 miles downstream of the spill
site. This well is screened at the 30440 feet depth ingerval and designed o monitor
groundwater from that depth. The other side of the sheet shows data from URC
monitoring wells inatalled October 31, 1979 sampling was from the north side of the
toilings dam ot Churchrock, at a depth of up ta 60 feet,

The "Hogback"™ well date shows data both before and after the 5p311(7905211430
is & somple taken at 1879, May({5}, 2ist at 2:30 p.m. {3430 hrs.), beforc the spill;
and 7908021135 was token at 1979, Aupust Znd av 11:35 a.m., afrer, the spil]}. The
data $hows gress contamination of the groundwater waters at 30-40 of depth by
September 25, 1979(last columm of readings) for the grass alpha radiation, uranium
aatural, sulfate and magnesium categories as sunmarized below:

Moy 21, 1979 September 29, 1979

Gross alpha{pCi/i) FFEEY 3046516
Uranium natural(mg/l) 59.0 590.0
sulfate(mg/l) 647.3 1829
Hagnesium{ng/1) 41,97 128.7

A factor of ten Increase is noted for the grogs alpha and U-natural, a factor
of three increase in sulfate and magnesium can be seen . Though this level of
centamination has been noted 15 miles downstream of the spill site, no sampling of
waters at similar depths near the spill site has been cenducted. The extent of
poliutant loading of this groundwater along the spill route has not been assessed even
though significant contaminatien has baen identified.

The groundwater monitoring wells north of the tallinpgs dam kell an even more
important.stary. The two wells(201 and 202) were drilied te menitor "porential"
seepage from the first post-spill interim tailings pits. The first waters frem the

P.O.BOX 4524 ALBUQUERQUE NEW MEXICO 87106 505 - 242-4766




95

monitoring wells indicate contamination worse thon that downstream of the spill.

PH, acidity of the water, is at 4.1 and sulfate is 6000-~7000 mg/il. The pre-spill
groundwaters for the "Hogback' well can appropriately be used for background

comparison. These rew wells have only been sampled for the parameters listed.
There are likely to be radicactive materials in these selutions but they have yet
to be assessed.

The scepage at this north end of the dam was not & result of the dam failurte
and ifdencified afrer the October 22, 1679 hearings on the implications of the spill..

The seepage Indicates loss of containment of large volumes of contaminated material
off site{porth into the ¥avaje Reservation) from normal operacion of the dam.

pr. Gale Billings of UNC, is designing a seepage circulation system in an attempt to
remedy this situation (with a program gimilar to the United Nuclesz-lHomestake

Pzrtner ¥ill Tailings Seepape Collection System). The extent of contaminatien already
points out the inadvisabiliry of continued use of the existing impoundment.

These data have been compiled by John Dudley NMEID Geohydrolopist. He is
forwarding to me more recent data which I will mail to you when it ds received.

I appreciate your continued interest in this dad but important incident. Please
feel free to contact me at the below address for additional gquestions.

Sincerely,

B G {Ghco

Paul Robinson
Environmental Analyst

PR/mmb
Enclogsure
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20555

March 17, 1980

‘The Honorable Morris K. Udall, Chairman
Committee on Interior and Insular Affairs
United States House of Representatives -
Washington, D. C. 20515

Dear Mr. Chairman:

Thank you for your letter of December 6, 1979, raising several guestions
about the NRC Agreement States Program and the Church Rock dam failure.
Answers to these questions are enclosed.

At the outset, 1 would 19ke to report that the Commission is considering
a number of actions which touch onr your concerns about the conduct of
NRC's Agreement States Program. For example, the Commission will decide
in the next several months on the future role of the Office of State
Programs, and on revised criteria for assessing the radiological safety
programs of the Agreement States. Since the Commission has not yet
decided on these actions, only preliminary answers can be provided to
your questions which have policy implications {(Questions 1, 4, and §).

1 have, however, included compiete answers to guestions requesting
factual infermation {Questions 2, 3, 6, 7, and 8} and fo your concern
over the Commission's decision to admit Rhode Island as an Agreement
State.

In the near future, I will be responding to the concerns addressed in
your March 6, 1980 letter regarding groundwater monitoring results in
the area affected by the Church Rock spill.

Sincerely,

Q
\

John F. Ahearne

Enclosure:
Responses to Questions

cc: Rep. Don Clausen
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ANSHERS T0 QUESTIONS

in December 6, 1979 Letter

From Chairman Udall

GERERAL QUESTION: Corcern Over Admission of Rhode Istand as Agreement State.
ANSHER

Your letter raised one issue that your questions ¢id not address. You mentioned
you were disturbed by the Commission's decision to admit Rhode Island as an
Agreement State in view of the impending changes in the evaluation criteria.

The Commission did not consider the shortcomings of the criteria %o be of
sufficient significance to warrant a moratorium on admitting new States. The
Commission acted according to Section 274 of the Atomic Energy Act, which states
that the Commission shall enter into an agreemsnt after a finding of compatibility
and adequacy. The Rhode Isiand submission satisfied the requirements of the HRC

criteria for a Section 274 agreement. Commissioners Gilinsky and Bradford did not
concur in this decision. .

QUESTION 1: Does the Commission agree with me that it would be productive to
i involve more fully and formally the Commission's licensing divisions
in review of Agreement States' licensing activities?

ANSHER.

The Agreement States Program was, until 1976, a part of the Office of Nugclear
Material Safety and Safeguards (NMSS). At that time, the Commission trassferred
the Program to the newly created Office of State Programs (OSP).

The Conmission is now reconsidering this decision. The Commission's deliberations,
which will take several months to complete, are 1ikely to lead to morve clearly
defined involvement of Ticensing offices in the review of Agreement States'
licensing activities. During the course of our deliberations, we will solicit the
views of the various offices on the options. We will inform you of the results of
these deliberations when they are complete. Commissioner Gilinsky favors the
transfer of OSP's functions to HMSS.




100

_2 -

QUESTION 2: Since the dual licensing arrangement has ended, what role is the
Commissicn playing in reviewing mi1ll tailings impoundments in
hgreement States in 1ight of the dam break at Church Rock? What
is the status of reviews being carried out by the Agreement States?

ANSWER:

The HRC performs twe roles related to mill tailings impoundments in Agreement States.
First, the NRC provides technical assistance to States that request it for specific
1icensing cases. This involves the NRC Ticensing staff very directly in evaluating
specific technical issues in individual cases. These evaluations are documented in
veports which are provided to ithe States.

The NRC staff also provides technical assistance, at the reguest of the States, with
respect to eveluations and corrective actions associated with specific incidents.

Secend, the HRC §5 required by the amendment to the Uranium Mil1 Tailings Radiation
Control Act {UMTRCA) to ensure that the Agreement States fulfiil the technical and
procedural requirements of the UMTRCA to the maximum extent practical. In a
January 3, 1980 letter, the NRC staff informed the Agreement States of the procedures
the staff considers necessary for them to meet the requirements of the UMERCA, and of
the NRC offer of technical assistance to help the States comply with UMTRCA during
the interim period before the UMTRCA becomes fully effective in 1981. A key step
that the staff considers should and can be taken by Agreement $tates in comnection

with their licensing actions is to prepare documented assessments for pubiic review
and comment. .

With regard to the embankment failure at Church Rock, the HRC has issued an infor-
mation bulletin to the Agreement States so that they can take appropriate actions
regarding their reviews of mill tailings impoundments. The builetin contains (1) a
description of the probable cause of the Church Rock failure, and {2) NRC recommen-
dations for the inspection and review of tailings embankment retention systems to
reduce the probability of the recurrence of such a failure. In addition, personnel
from the staffs of the Offices of State Programs, Huclear Reactor Regulation,
Inspection and Enforcement, and Muclear Materials Safety and Safeguards were
dispatched to New Mexico to assist the $tate in its evaluation of the dam failure
at Church Rock and the environmental impacts of the failure. We have reguested the
States to inform the WRC staff of the action they are taking: the staff will provide
technical assistance to the States as requested.

According to the States involved (Texas, Mew Mexice, Colorado, Washington, and
Arizona), the impoundments of all Agreement States gxcept for Arizona have been
inspacted either by the Corps of Engineers or by the State Engineer, Arizona is
planning to return this part of their program to the NRC. The other four States
expect inspection reporis in the next several weeks,
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QUESTICN 3: At our hearing on the Church Rock dam failure in October, there was
a discrepancy in testimony regarding the State of New Mexico's action
en milling and tailings licenses. A state official, Cubia Clayton,
testified that because of the state licensing agency's *other
environmental pretection mandate and staffing, there is opportunity
for a more comprehensive review of license applications than is
generally possible at the federal level." Another witness, representing
Southwest Research and Information Center, claimed that although four
licenses in New Mexico came up for renewal in 1976, "licenses have not
been renewed and the companies are still in operation.* The witness,
Paul Rebinson, also claimed that "New Mexico has never renewed a single
uranium mitl Ticense in the history of its Agreement State status
dating back to 1974."

i understand license renewal to be an important means of reviewing or
requiving improvements for milling and dispoa) operations. What is
the Commission's palicy regarding relicensing? What is the normal
time frame for processing license renewals? What is the status of
ticense rerewals in cther Agreement States where uranium mitiing
operations are licensed?

ANSHER,

With reference to the testimony of Paul Rebirson, the claim that MNew Mexico has

never renewed a yranium mill Yicense since becoming an Agreement State is true. Upen i
becoming an Agreement State in 1974, New Mexico assumed responsibility for four 11i- i
censes which are due to expire in 1976. A1) four licensees applied for renewal and

are being allowed to continue to operate during the renewal review. This is consis-

tent with HRC's policy which allows continued operztion while an application for

license renewal is under review. In 1979, the New Mexico Environmental Improvement

Board adopted revisions to the State regulations which the State believes will

conform to the requivements of UMTRCA. This will require significant changes in

the mill applicants' environmental report for renewal. HNew Hexico will review the

renewal applications of these four mitls under the new regulations of January 1980.

One other mill license will expire in duly 19840,

On January 28, 1980, New Mexico licensed a new mill (Bokum). Based on an environmental
assessment of the mill prepared for the State of New Mexica {copy attached), the

NRC staff concluded that the Bokum tailings management concept is acceptable subject
to the conditions itemized in the assessment.

Regarding your question on HRC's relicensing policy, we feel that license renewal
reviews provide a regular periodic opportunity for a systematic evaluation to deter-
mine if a facility is operating in a manner to assure public health and safety and
to minimize enviroamental hazards to as low as reasenably achievable.
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In May 1877, the NRC issued interim criteria for wranium mitl tailings management
in the form of a Branch Technicai Position. This position noted how the Ticensing
staff would implement these criteria for existing tailings piles as well as for
developing programs for new positions. The NRC has utilized these interim

criteria to evaluate and upgrade the tailings management program for all operations
in Non-Agreement States, most of them in conjunction with license renewa’l reviews.
it has been the experience of the licensing staff that working with the operators
to develop an acceptable tailings management program for an existing faciltity is

a much more difficult and time consuming task than reviewing a new proposal where
options are virtuaily unlimited.

This will be particularly true in New Mexico where the largest tailings piles exist
and where remedial action plans are expected to be the most difficuit to develop
and implement. The Jicensing staff urged Hew Mexice in early fall, 1978, at a
meeting in Santa Fe, MHew Mexico to initiate the process by requiring existing aill
operators to perform an environmental impact study of their tailings pile and propese
tailings reclamation alternatives for regulatory review. This first step in the
review process could take as long as one year io complete. It takes two additional
years for the NRC to review the Jicenses's study proposing alternative tailings
programs in terms of NRC ticensing requirements; to document the NRC evaluation and
state conclusions, including changes the staff finds necessary in the licenses's
proposal, and receive public comments; fo resolve these comments; and to issue the
Final decument with specific proposed license conditions.

As shown in Enclesures 1 and 2, the NRC staff repeated its recommendations that

Hew Mexico act as promptly as possibie to develop prograns meeting NRC criteria for
managing tailings at existing sites. Enclosure 3 is the New Mexico response to the
NRC staff recommendations. The State of New Mexice's Environmantal Improvement
Board adopted regulations to require applications to review alternative tailings
management methods in Hovember 1979, These requiations are not yet effective.

There are six conventional uranium mill licensees in Agreement States other than
Hew Maxico. Three of these, one in Washington and two in Colorado, have applied
for license renewals. In Washington, the license of Dawn Mining Company expired
on August 31, 1979, Assuming the successfui resolution of certain technical

problems, the State intends to complete action on the renewal application in late
1980.

in Colorade, Union Carbide and Cotter Corporation have applied for renewals. Since
the expiration of the Union Carbide Ticense on July 31, 1975, the Company has tried
unsuccessfully on two occasions to prepare environmental reports acceptable to the

State. If the Company‘s current effort is successful, the State hopes to decide en
the renewal application in mid-1980.

The Cotter license expired on January 31, 1978, The State is delaying consideration

of the renewal application pending the outcome of a non-safety-related investigation

of the Corpordtion and the outcome of litigation against both the Corporation and the
State regarding a recent authorization of expansion of Cotter's activities.
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QUESTION 4: The Uranium Mill Yailings Control Act requires that Agreement States
programs be carried out in a manner equivalent to the Commission's.
Wiile there existed dual Ticensing authority, the Commission was
setting licensing requirements for new operations in Rgreement States,
Since the States have begun carrying out all Ticensing activities,
have substantive icensing requirements remained equivalent to these
the Commission has mposed?

ANSWER.

The Commissiocn is presently considering revised criteria for Jjudging the effective-
ness of Agreement States' programs. Once the Commicsion has decided on new criteria,
the NRC will be able to improve its ability to evaluate the extent to which the
States® programs are equivalent to that of the NRC.

In the meantime, the Vicensing staff is providing technical assistance to some Agree-
ment States in support of their licensing actfons. This assistance essentially
includes an independent envirenmental evaluation which would conform with the

requirements of Sectien 204e of UMTRCA. A1l but a few of these cases are evaluations
related to new projects.

The four Agreement States with active conventional uranium mills (i.e., Colorado, MNew
Mexico, Texas, and Washington) committed to adopt the vequirements resulting from the
final generic environmental impact statement (GEIS) on uranium miiling prior to the
passage of the UMTRCA in November 1978. Although all of the Agreement States
generally agree with the interim tailings management criteria the NAC issued in

Hay 1977, and New Mexico is attempting to promulgate regulations for tailings manage-
ment that are consistent with these criteria (See response to Guestion 3}, the NMSS
staff is not aware of the extent to which the criteria are being applied in cases
where they have not provided technical assistance, This is because there have been

ne incependent documented evaluations in support of Agreement State Yicensing actiens.
However, in a1l cases where the NRC has been reguested to provide technical evaluations,
the 1977 interim criteria have bean applied and, therefore, the review and conclusions
are consistent with HRC actions. The Office of State Programs has requested the
appropriate Agreement States to provide information on the extent which the States have
applied the NRC's interim tailings management criteria.

Until the States have developed their compliance procedures, the NRC cannot begin to
review individual mil licensing actions of Agreement States as is necessary to assure
that these actions comply with the requirements of UMTRCA, However, the NRC is
evaluating Agreement State regulation in general to determine aveas that do nat neet
UMTRCA requirements, and, as noted in the response to Question 2, is offering technical
assistance to help ensure that the requirements are met, The States are attempting to
obtain the needed legislation and resources to conduct the type of review required by
the passage of UMTRCA. Although the NRC's proposed regulations pertaining to uranium
mill licensing have not yet been promulgated in final farm, the NRC is encouraging the
Agreement States toc implement the UMTRCA requirements and the technical guidance
issued by NRC to the extent practicable.
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QUESTIGN 5: It has been suggested by members of Congress and witnesses at
our hearings that research and development on improved methods
of tailings control be increased. What recommendations can
the Commission make in this regard?

ANSHER.

Because we had not compietely developed our program prior to submission of the FYBO
budget, we have deiayed expansion of the scope of the program until FY 1981 and
beyend. To minimize the impact of these delays, we are working clesely with DOE

to assure that our respective research programs are coordinated and that they will
complement each other. Until an expanded research program can be developed,
research is being conducted by NRC which will identify methods which can be
employed io minimize impacts to groundwater. Alse, we plan to begin projects

which will identify techniques which might permit safe return of tailings to deep
uranium mines for disposal, and to examine the feasibility of utilizing alternative
mi1l leaching processes which potentially remove contaminants from mill tailings

to a greater extent than is possible from current conventiomat leaching methods.

The Commission does plan to expand its uranium milling research program in FY 1981.
A broad program was developed ard initiated during FY 1978 to provide a technical
basis for preparation of the generic envircnmental impact statement (GEIS) on
uranium mitling and the associated regulations on tailings management and disposai
{44 FR 50015}, As 2 result of our experience in developing rules, and with
failings dispesal problems at specific sites, as well as the knowledge learned
through this research, we may require & much larger program than was originally
anticipated and budgeted for.
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QUESTION 6: What is the current status of the cleanwup being conducted by
United Nuclear Corporation of contemination resulting from the
Church Rock spill?

ARSHER.

The staff has not closely monitered the actual cleanup operations {conducted on-

site inspactions and the 1ike) since the Tailings Act was amended and the HRC's
authority to Ticense in Agreement States was eliminated. We understand that, as =
of January 1880, cleanup of contamination has been completed in the most heavi1y
affecied areas near the mill. The operator has & contractor crew of zbout 20 people
using moderate to heavy duty equipment (such as front end Toaders, bulldozers, and
dump trucks) to remove about seven to eight truck loads of contaminated soil per

dzy from the arroyo to the mill tailings area., As of mid-January, about 207,460 cubic
fest of confaminated scil has been rempved fyrom the affected arroyo and returned to
the tzailings impoundment. The cleanup crew has usually been working six days & week
since eariy Hovember, and ¢leanup of the remaining "hot spots" may take several more
rmonths to complete,

While we were involved in a dual Ticensing roie, we worked with the State to estab-
Tish cleaznup criteria and we issuved a radiological assessment in support.of this.

We also previded sophisticated mobite laboratory facilities to process over 3,000 soil
semples to guide the cleanup efforts. In ocur current role, we are continuing to
provide sample analysis as requested by the State and wiil be assisting the State
wWith technical resources to estabiish definitive cleanup verification procedures,

He will provide assistance io the State in preparing a final report en the incident
and cleanup.

-8-

QUESTION 7: What is the status of arcundwater and well monitoring in the area
affected or potentially affected by the spill?

ANSHER

HRC involvement in monitoring the impacts of the incident-has focused primerily
on defining the extent of soil contamination needing cleanup. The responsibility
for monitoring groundwater contamination rests with the State of Hew Mexico,
State of Arizona, the Indian Health Service, and the Environmental Protection
Agency. A joint monitoring program of these agencies is being conducted on wells
at selected Yocations near affected sections of the Rio Puerco. The program,
which will run for about one year, wiill consist of monitoring welils in the
foliowing communities: Church Rock, Gallup, Mentmore and Manuelito in Hew Mexico;
and, Lupton, Houck, and Sanders in Arizona.
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QUESTION 8:  United Muclear Corporation representatives at our hearing stated

that the Church Rock tailings impoundment met "all design criteria
established by the HRC," including Regulatory Guide 3.301. Did
the Church Rock facility meet 211 HRC's impoundment design criteria?

BAHSWER.

-

In a post-incident analysis, the HRC staff congluded the initial dam design, which
was approved by New Mexice, did not meet all of RRC's impoundment criteria. The
following areas in the design of the Chruch Rocdk facility are considered inadeguate
in meeting MRC criteria and conservative engineering practice:

1.

Stability analysis: The results of stabiiity studies completed by the
applicant prior to the dam failure are not acceptable. The results are
unacceptable because the shear strengths adopted for the foundation soils

and ysed in the stability studies did not adeguately anticipate the significant
1055 in shear strength caused by the wetting of foundation scils resulting

from the taitings pond impoundment. The factors of safety computed in the
submitted stability studies are therefore based on unconservative soil shear
strengths and a direct comparison cannot validly be made with minimum factors
of safety that are ¥isted in Regulatory Guide 3.11, "Design, Construction,

and Inspection of Embankment Retention Systems for Uranium Mills.”

Settlement studies: Settlement and potential cracking within the retention
embankment was addressed and analyzed in design. However, the extent of the
analysis was not sufficient to properly estimate the magnitude of the
sattlement problem over the coliapsible foundation s0ils. A more detailed
evaluation of settlement would 1ikely have resulted in design measures that

would have provided a satisfactory engineering solution against harmful
embankment cracking.

Dam safety instrumentation: Basic instrumentation (piezometers and movement
devices} to monitor the retention embankment's performance and safety was not
installed as suggested in Regulatory Guide 3.11.

Enclosures:

1.
2.
3.

Ltr to T. E. Baca from R. A. Scarano
dated 10/3/79

Ltr to ¥. E. Baca from R. A. Scaranc
dated 12/4/79

Ltr to R. A. Scaranp from 7. E. Baca
dated 10/18/79

Environmaenta) Assessment by NRC staff
to Bokum mill tailings management
concept
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¥r. Thomas E. Baca, Director
environmental Improvement Division
P. 0. Box 953, Crown Building

" Santa Fe, ilew Mexico 87503

Cear Mr. Baca: |,

As you are probably aware the NRC has, over the last couple of years,
exdarked on a systematic program of requiring an upgrading of tailings
management pregrams Tor uranfum mills in non-agreamant states. Me
rave accomplished this by reguiring each mill operator to perform

a detafied study of alternmative methods of tailings menagement and
subnit 1t in support of their license renewal application.

e recommend that you require those mills within your jurisdiction
sperating under timely renewal o perform this study and submit it within
six months for regulatory review. Alternative methods of tailings
ranagezent should be evaluated in conformance with the performance
objectives Tisted in the Branch Technical Position fransmitted to

you by G. Hayne Kerr in Hay, 1977 (copy enclosed).

Please jat we know 1f you cannot comply with this request.

Sinceré?y,

Original Sigred by

Ross A. Scarano, Chief
Uranium Recovery Licensing Branch
Division of Haste Management

trclosure:
As stated
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UNIT UCLEAR REGULATORY COMMISSION .
UNITED STATES NUCLEAR REGULAT MMISSIO! wir 13

BRANCH POSITION - URANIUM MILL TAILINGS MARASEMENT
Fusl Processing and Fabrication Branch

Background

& major expansion in the uranium industry is mmking place. Many
times more uranium will ba extracted in the upcoming decades than has
been extracted so far. This requires that the HRC examine very closely
the past problem araas encountered in the uranium industry and make sure
they are not compounded on an even larger, scale,

The first mzjor portion of the industry within the Ticensing juris-
diction of the NRC is uranium miliing. The major problem encountered in
past milling operations is the management of tailings generzted by
*he milling process. Although the concentration of radicactivity in
+he tailings is relatively low, control measures.are necsssary because
of the large aquantities involved and because of the long half-lite of
the parent radicnuclides that are present.. -

The management of mill tailings has received increasing attzntion
and interest in recent years from involved federal and state agencies
and from enviromnmental conservation groups. This interest has resuited
from studies carried out during the last decade which have indicated
that uranium mill tailings, if not properly managed and controlled, could
pregent a potential public heaith hazard. The most vivid exempie, of
course, is the situation that occurred in Grand Junction. The remedial
zctions determined necessary to correct the misuse of tailings in the
construction of homes, schools, and other public siructures are continu-

ing at substantial cost to the Federal Government ard the Stzte of
Colorado.

In addition, final technical resclution and financizl responsibility
for the disposition of tailings at the 22 "inactive" sites being evaluated
by ERDA will further increpse public, state, and Tocal as well as con-
gressional concern with prevention of similar problems in the future.

it is incumbent on HRC and the uranium indusiry to assure that

current and future Ticensed milling operaticns do not result in similar
situwations. : ’

Towards this end, the NRC staff has developed performiance nbjectives

for an accaptable taiiings menagement program based om the most up-to-
date technoloay available today.

Position
The staff is of the opinion that an acceptzble tailings management

program will vary depending on site or region specific parameters, such
es caoloay, hydrology, and meteorelogy. Viable metheds of tailings
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mznzgement for a specific mill Tocation may inciude ¢lassic impoundment
behind a dam, desp mine birial, open pit mine hurizl, specialily excavated
pit burial, or even eliminaticn of radicactive waste by process variations.

Considering the many variables fnﬁo1ved, the s=ff will use the
following performance ohjectives to determine the adequacy of proposed
site specific tzilings management programs.

Siting and Desian

1. -Locate the tailings isolation area vemots Frow people such
thal population exposures would be reduced in the maximum
extent reasonably achievable.

2. Locate the taiiings isolation area such that disruption and
dispersion by natural forces is eliminated or reduced to the
meximum extent reasonabiy achievabie. )

3. Design'the isotation area such that seepage of toxic materials
into the groundwater sysiem would be eliminzted or redyced
te the maximum extent reasonzbly zchievable.

During Operations

4. Eliminate the blowing of tailings to unresticted areas during
ncermal operating conditions.

Post Reclamation

5. Reduce direct gamma radiaticn from the impoundmeﬁt area to
essentiailly background. :

6. Reduce the raden emznation rate from *he ¥mpoundment area
t0 about twice the emanation rate in the surrounding environs:
.
7. Eliminate the need for an ongoing monitorine and maintenance
program following successful reclamation.

8. Provide surety arrangements to assure that suiFicient funds
are available to cemplete the full reclamation plan.

Implementation

_ Al objectives will be considered and satisfied during the review
of proposed tailings meznagement programs Tor new wilTing operatians.

-3

Curreat licensees' tailings management programs will he reviewed

to determine the best way to apply objectives 4 through 8 to tha extent
practicable. - :

. During the course of Ticensze renewal reviews, the Jocations of
existing tailings areas will be reviewad considering objectives ]
through 3 to delermine {f sufficient cause exiets tp require an alter-
nate disposal location for tailings gengrated by future milling cperations
and the relocation of existing tailings at the time of mily decommissioning.

58-567 0 - 80 ~~ B
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" DEC 04973

~Mr. ‘Thomas .E. iBaca; Director
“nyirenmental Improvement Division
‘P, *0.:Box 968, Crowm Bldg. .
Santa Fe, Mew Mexice 87503 =~ .-~

' :Dear¥r. Baca:

Based on the May 17, 1979, Commission determination that the Uranium "
. Kil3 Tailings Radiation Control-Act. (UMTRCA} of 1978 gave HRC' concurrent
. jurisdiction cover tailings 'in Agreement Siztes, the'lRC issued & general .
Vicense to possess-tailings. The ‘hugust “24, 1972, Federal ‘Register --
notice of the Conmission action also noted that the authority to possess,
.ovn, or receive title to-tailings under-the -general Ticense-was subject
15 FRC remadial orders as ‘necessary to.protect the.public health-and
safety. B A N R PN -

. A
- e R R 4

2ocordingly, ¥r. John J. Linehan of my staff-and Hr.-Wike Mustain, HRC
mzgion 1V, visited the operating mills in-HewMexico on September 20 -and
=i, 1979, to determine if any immediate remedial actions should -be taken
at operating tailings disposal areas. - A S

As -you know, :Congress -has recently passed.an.amendment to the UMTRCA of
1972 to make it clear that the MRC has no direct licensing responsibility
.over tailings materials in-Agreement States for.at least the three-year
period following anactment .of UWMTRCA. Accordingly, we are hereby
transmitting .our. observations and recommendations and urae you to take
appropriate licensing actions: ‘He will, -of. course, provide.any technical .
essistance yourmight need -in this.matter. . .- .- .7 seoag

LTI . "

“You will note that.one-of -the recormendations is to require the operators
to perform a study of alterrative methods of managing the existing and
future uranium tailings and.was the subject of my October 3, 1979,

letter to you. .M¥e feel this is.a matter of utrost importance and again
recormend that this effort be -initiated as scon as possibie. .

Sincerely,

vt

L -ipﬁgir.ét.signed by . -
Ross A.-Scarano, .Lhief .
‘Uranium Recovery Licensing Branch
‘Bivision of Wasie Managemant
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UMITED STATES
NUCLEAR REGULATORY COMMISSION
VASHINGTON, D, €.-20555

*hav.1l6 W78

MENMORANDUM FOR: Ross A. Scarano, Chief
Uranium Recovery Licensing Branch

“FROM: John J. Linehan, Section Leader
A Uranium Recovery Licensing Branch
SUBJECT: REPORT ON SITE VISITS TO SOHIO, ANACONDA, KERR-MCGEE
AND UNC HOMESTAKE PARTNERS URANTUM MILLS IN NEW
MEXICO .
.Dates: 'Septeﬁber 20 and 21, 1979

‘Participants: M. Mustain, 1 & E, Region IV
J. Linehan, WWUR

Purpeose:

To familiarize NRC staff with the conditions of tailings areas at operating
uranium milis in New Mexico and to determine if, under the HRC's concurrent
Jurisdiction over tailings in New Mexico, any immediate remedial actions
-should be taken at operating tailings disposal areas. During a September 6,
1979 telephone conversation with J. Linehan, T. Wol7f, New Mexico
Envirornmental Improvement Division {EID), declined NR{'s invitation for

EID personnel to-accompany NRC on these site visits.

Discussion:

Discussions of the site visits to each of the four miils are attached.
Recommendations and Conclusions:

Based on the attached discussions, it is recommended that we take the
actions, listed below, at all four sites. Since the problem areas and
areas of concern identified at the four sites are simiiiar in type,
although they differ greatly in severity or extent as evidenced by a
comparison of the discussion of the Anaconda visit with the discussien
of the Kerr-HcGee visit, it is felt the following actions are needed
across the board:

1) Require &11 four licensees to develop and implement a program
for interim stabilization or interim rectamation of all tailings
not covered by standing water. The program should include

. written operating procedures and weekly documented inspections
to determine the effectiveness of the program.
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2) TRequire geotechnical engineering studies %o be performed and
submitted by all four Ticensees regarding the stability of the
existing dams.

Site inspections of all four dams by a geotechnical engineer

From the HRC or an HRC consultant, should zlso be conducted.

3}  Require performance and submittal of 2 detailed alternative
study on future tailings disposal at each of the milis as well

as a study of alternative methods of reclaiming existing and
. future tailings. . - P i .

4) - Require submission of all environmental data for our review
and implementation of an enyironmental monitoring program that

is comparabie to that specified in our Branch pesition-Operational

Radiological Envirenmental Monitoring Programs for Uranium
Milis. : :

The above actions should be takén in the immediate future and not
delayed until time of license reneval review.

The main concern I have after yisiting these sites is that there was, in
general, no indication from licensees that there are design studies or
data to assure that these operating tailings dams meet our Regulatory
Guide 3.11 criteria. In addition, it is clear that the advances we have
made over the past several years in the design of tailings dems and
development of systematic planned tailings maragement, including interim
stabilization, and reclamation programs are not being implemented in New
Mexico. As eyidenced by a statement from Kerr-McGee, that the State had
made no modifications to their old AEC Ticense since New Mexico became
an Agreement State, it seems that there is no sense of urgency being
.expressed by New Mexice to their licensees to improve or upgrade tailings
management at operating facilities.

Tt should be moted that the above findings are based on approximately 2
fo 3 hour site visits and only on information provided by the licensees
during these visits. While additional and more detailed information may
modify our findings somewhat, it is felt that these findings reflect the
actual situations at these tgilings disposal sites.

M. Hustain. Region IV concurred in this report on Novem?er 16, 1979.
/ . 8 . i
ESohn J. Yinehan, Section Leader
Uranium Recovery Licensing Branch
Division of Waste Management

Enclosures:
As stated
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MILL: Sohio

DATE OF VISIT: September 21, 1979
CONTALY: J. Bazemore
BISCUSSION:

The Sohio facility is a 500 ton per day acid Jeach mill. The tailings
impoundment is an above-ground impoundment built on neture] meterials

with an engineered earthen starter dam to the.west that keys into the
natural topography on the north and south. In addition, thers is alsc a
sma]l saddle dam o the east. The dam has been liTied by the ubstream
method by spigotting of tailings. These upstream 1i7ts wers not engineerad
and there appeared to have been no specific engineering conirols or
license conditions on these 1ifts. The enly piezometers in the dem are
Jocated in a drainage blanket. Additional piezometers are schzduled to

be instalied in the near future.

The dry tailings beaches, as well as the upstream dam 1i¥ts (spigotted
tzilings}, appeared to be crusted and there was no visible evidance of
blowing tajlings. However, there was ne monitoring data {air angd- soil)
readily available to verify that blowing was not problem. There
appeared to be some water erosion on the downsiream face of the dam.

The Ticensee has no Tirm interim stabiiization or reclemation plan.

the Ticensee did not have environmenial monitoring data rezdily available,
but promised to send this data (zir and water) in the immediziz Tuture.

This environmentzl data, depending on its comprehensiveness, may allow a

determination of whether or not there is a problem with blowing teilings
or seepage to groundwater, :

khile Sonjo staff indicated that there was supposed to be 150 feet of
beach and 5 feet of freeboard, it appeared in some zreas the: this bsach
requirement was not being met.
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“MILL: Anaconda
DATE OF VISIT: September 20, 1979
CONTACT: E. Leany '

DISCUSSION:

The Anaconda facility is a 6000 ton per day acid leach mill with an
above-grade tailings disposal impoundment. The tz2ilings impoundment
consists of an earthen embankment on a1l sides. The downsiream face of
the embankmenis appeared to have approximately a 2:1 siope and were
covered in some areas with vegetation. In addition, there appeared to

be no erosion of the earthen downstream face of the embankment. The
upstream siope is rip-rapped in areas where necessary. Anaconda presentiy
has a private consuliant performing a stability study on the impoundment.

Liquid from the tailings impoundment is transferred to four above-grade -
evaporation ponds with PVC on the bottom and sides and a three foot
freeboard is maintained. -

g the visit it was quite windy, yet there was no evidence of

ng of tailings from tailings areas within the impoundment rot

~ad by water. These areas appeared to be heavily crusted over.
rer, from the embankment we observed a large plume of dust rising
sie UNC Homestake tailings area in the distance.)

Burin

In édditioﬁ,'{ﬁefé ié‘ah otd ca}ﬁonate tailings area at the site that
has been covered wjth’soiT and naturally revegetated.

A review of mdni%or#ng data for the first six months of 1979, which
appeared to be very well organized and documented, showed the following:

a)  Groundwater - U-nat, Ra-226, and Th-230 are well below appiicable
_ MPCs and Ra-226 is also well below the drinking
. .. water standard of 3 pCi/1. Some data showed
B upusually high tevels of C1 and S04, but values
were high both up and down gradient of the
tailings and evaporation areas. .

b) Air - both within the restricted area and off-site U-
: . pat, Th-230, Ra-226, and Pb-210 are a1l well
below the applicable -MPCs based on high voiume
particulate samples (1 wk/month). Rn data (1
wk/month) showad levels of approximately .3
pCi/1 whick is well within the applicabie MPC.

There is no firm detailed reclamation plan for the site at the present
time.
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MiLL: Kerr~McGee
DATE OF VISIT: September 20, 1979
CONTACT; J. Cleveland

DISCUSSION

The Xerr-McGee facility is a 6000 ton per day 2cid leach mill. The

tailings impoundment is made of tailings and raised by downstream
-spigotting (no cycloning). There was very 1ittle ponded water in the
impoundment. Water is decanted to approximately three foot deep evaporation

ponds (16 total) some of which are unlined, others of which have hypalon
tiners.

There was considerazble evidence of seepage at the toe of the dam. Herr-
McGee has dug a ditch down to the Manco Shale, which is approximately
100 feet thick, to intercept this seepage which is then pumped back to
the tailings impoundment. There are no piezomsters in the dam.

Kerr-McGee has no program for interim stabilizatien to contro] blowing

of tails and relys solely on crusting. There was considerzble visibis
evidence of blown tailings and erosion of the dam (consiructed of tailings)
noted during the visit. Kerr-McGee indicetad that measurements show

that the tails used for dam construction contain 50 %0 60 pCi of Ra-226
per gram of tailings.

Environmental monitoring data was reviewed during the visit. While
there were reams of dataz, the data seemed to be poorly organized. Air
particulate data was analyzed for gross alpha and there was no break
dovm of radionuclides. Perimeter radon daughter measurements Tor iwo
samples in 1979 showed values less than 0.01 L. Groundwater data
indicated a seepage problem out to approximaiely one-half mile. The
Ticensee has approximately 100 wells, but most dzta was kept in corporate
offices in Oklahoma and was therefore unavailable. Available data
showed Ra-226 Jevels at the toe of the dam and at the site boundary of
up to 16 pCif1 (drinking water standard 3 pCi/1), U levels of 1.7 mg/1,
and Chleoride levels of up to several thousand wg/1 (drinking water
standard 250 mg/] and Jivestock water standard 1500 mg/1). It should be
emphasized that, although the data reviewed was enly spotty, it is
evident that there is a major groundwater contamination problem.  Kerr-
HcBeze indicated that they may instal} pump down wells to control the
groundwater contamination problem. *

‘Ayai]ab?e gamma survey data showed gamma Tevels of 0.02 - .03 mr/hr
within the site boundary and less than 0.02 mr/nr outside.

Kerr-McGee has no firm detailed reclzmation plan but is studying alternativas
at the_present time. Future plans for tailings disposal are to raise
the ex1st§ng impoundment as necessary.
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MILL: UHC Homestake Partners
DATE OF VISIT: September 20, 1979
CONTACT: J. Parker )

This mili is a 3,000 ton per day alkaline leach process. Tailings are
discharged to an above-grade impoundment made of tailings that appeared
to be approximately 100 feet high. The dam is raised four to Tive Teet
per year with cycloned tailings. Tailings licdid from the impoundment
(pH 9.5-10) is recycled back to the mill. UHE maintains five feet of
freeboard (measured monthiy) and 50 feet of beach. There are piezometers
in the dam that are read every iwo veeks. There are two operators
stationed at the tailings impoundment 24 hours per day. -

During the site visit there was no visible evidence of blowing and
tailings seemed to be crusted. However, later in the day while at
Anzconda we observed a plume rising Trom UKC Homestake's taiiings pile.
UNC - Homestake relies essentially on crusting to control blowing tailings.
They have used chemical sprays on certain susceptible areas in the past,
but have no formal interim stabilization program. '

in additicn to the operatiné pile there is an old zbandoned pile which
has been partially revegetated, UNC owns all the land that both taitings
areas are oh. -

A review of random environmental monitoring data showed the following:

Water: ‘Data shows Ra-226 approximately 1 pCi/1 (drinking water
.standard 3 pCif1), As jess then 0.01 mg/1 {drinking water
standard 0.05 mg/1}, suifate both on- and off-site and at
- background locations up to 1800 mg/1 {drinking waler
standard 250 mg/1}, nitraie up to 46 mg/l (drinking water
standard 10 mg/1), and Se up to 1.0 mgf1 (arinking water
standard 0.01 mg/1}.

Air: _Particulate data from perimeter locations and locations
outside the site perimeter shoved concentrations of Ra~
226, Th-230, and U-nat to b= well below the applicable
MPCs. - .

The licensee has done two sets of vegetation surveys to date but ané1ysis
has not yet been complated. Gammd SUTVEYS at 250 feet coniours are
scheduled to be done in the future every six months.

-2 -

The licensee has @ seepage intercept and collection wa]1 system to
control movement of seepage and has reached an zgrezmeni wWith the state
for groundwater cleanup. The 1icensee estimates thes it wil1 take five
to eight years after the end of- the 1ife of the ieilings pile to complete
groundwater cleanup. In addition, the licensee is €2livering water to
fwo nearby subdivisions. However, the licensee Tesls that contamination
of the subdivision's groundwater is not being ceused by Zhem, 25 gyidence
by the lack of contamination between the tailines pils &d subdivision.

A study is presently baing performed by a private consulzant on alternative
r§c1amat1on pians. UNC - Homestake's future plans &rz 2 raise the
sides of the impoundment as necessary to contain fuiure tailings.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, 0. €, 20555

FEB 04 1980

Mr. Thomas E. Baca, Director
Environmental Improvement Division
P. 0. Bax 968, Crown Building
Santa Fe, Mew Mexico 87503

Dear Mr. Baca:

Enclosed is the environmental assessment related to the proposed Bokum
Resources Corporation Marquez Uranium Mill that we have prepared at your
request. The scope of this asspssment has been limited in conformance

with the outline contained in the letter from your Wr. G. W. Stewart to
Ms. M. Krug of my office dated January 8, 1980. Please note that, as we
agreed upon, gectechnical evaluations of the embankments to be utilized
in the tailings management program are not included in this assessment.
If your statf have any guestions regarding this assessment, feel free to
have them contact Hr. H. Miiter of my staff at FTS: 427-4103.

in summary, we conclude that the Bokum tailings management program is
acceptable subject to the imposition of the recommended license conditions
noted in the report.

Tc confirm an offer made in prior communication, we would be pieased to
participate with the state in any public hearings or information meetings
in support of the recommendations and conclusions gontained in this

assessment.
Piease let me know if we can be of further assistance in this matier.

Sincerely,

‘4ﬁ2€7??¢(c5?£4£i~aﬁ’/’

Ross A. Scarano, Chief
Uranium Recovery Licensing Branch
Division of Waste Management

Enciosure {2 copies):
As stated

cc: Or. Ted Wolff, WMEID
w/ 2 copies of enclosure
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STATEMENT OF J. DAVID HANN
EXECUTIVE VICE PRESIDENT AND CHIEF OPERATING OFFICER
UNITED NUCLEAR CORPORATION
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COMMITTEE ON INTERIOR
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My name is J. David Hann. I am gxecutive Vice President
and Chief Operating Officer of Gnited Nuclear Corporation. I
welcome the opportunity te appear before this committee to
discuss our mill tailings dam breach. Since we have supplied
substantial technical data, in writing, I will not repeat
that in detail. My statement today will cover a brief
description of our Noxrtheast Church Rock New Mexico
operation; the design and licensing of the tailings dam; the
ocecurrence of the breach, its effects and the actions we
have taken; the conclusions as to the cause of the breach and
the stability of the remainder of the dam; our cleanup and
monitoring program; and finally., an assessment of the caonsequences
of this event.

I have with me Lawrence A. Hansen, Assistant Professor
of Engineering at Arizona State University, and a consultant
to the engineering firm of Sergent, Hauskins & Beckwith, who
did extensive studies on the cause of the breach. I also
have with me Todd Miller, Manager of Envirommental Operations
for our Mining and Milling nivision, who directed the
comprehensive sampling and cleanup program, and Dr. Noel
Savignac, Manager of Envircnmental Services for oux Mining
and Milling Divisjon. Dr. Savignac is a health physicist
specializing in radiation and is chairman of the Uranium
Environmental Subcommittee of the American Mining Congress.
At the appropriate time, we will be happy to answer any guestions
you may have.

United Nuclear's principal business is the production of
uranium and nearly all of that production is in New Mexico.
We have been mining and milling uranium in the state for
approximately 20 years. Ve employ more than 2300 peopla in
New Mexico, with an annval payroll of approximately $45 miilion.
Cur total expenditures in the state are more than $140 million
annually.

OQur largest uranium mine, and the largest operating
underground uranium mine in the U. 5., is at Church Rock,
New Mexico, 20 miles northeast of the city of Gallup. The
uranium ore from that mine is processed at our nearhy
Church Rock mill. The mine, employs more than 800 people and
the mill about 150. More than 200 are Navajo people. We
are one of the largest employers in the area. This mill
provides well over half of our uranium production. Last
year it produced about two million pounds of U30g, or
enough to provide the annual reload fuel needs of five
large nuclear power plants, each capable of generating one
million kilowatts of electricity. To replace this electricity
using oil would require about 30 miilion barrels. At full
production, the Church Rock Mine contributes more than one
half million dollars per year in royalties to the Navajo tribe.

-1~
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The uranium mined in United Nuclear's mines in New
Mexico is fournd in clayey sandstone deposits. Each ton
of ore contains only two to three peunds of uranium, which
is extracted in the milling process. At our Church Rock
mill the sandstone is crushed and treated with diiute
sulfuric acid (about a 2% solution}, which dissolves the
uranium. The uranium solution then goes through a number of
concentration and purification stages before emerging as
uranium concentrate or yellowcake {U30g). The sand and clay,
after a number of washing stages to remove as much of the
uranium as possible, is transported by pipeline to the tailings
area, along with the tailings liquid.

It is important teo today's discussion to understand
the nature of uranium mill tailings. The solid tailings are
essentially sand and clay, but retain a small fraction of
the original uranium of the ore, along with other natural
constituents not removed in the milling process. The
concentrations of these constituents in the tailings are
just those of the ore, and similar concentrations can be
found in natural surface outcroppings. The tailings are
not considered occupationally hazardous, and large guantities
of both the ore and the tailings are handled on a day to day
basis by mine and mill personnel., An important reason for
confinement of uranium mill tailings solids is to reduce
future potential health hazards from very long term release
of radon gas, a factor that is not significant in this tailings
spill.

The tailings liquid is a dilute acid solution containing,
among other things, process chemicals and small amounts of
low level radicactive materials and heavy metals from the
ore. JIf a person fell inte our tailings pond, the water
would not taste good and his eyes would smart from the
acidity, but his health would not be endangered from toxicity
or contact with the liguid. Balthough this liquid is certainly
not suitable for consumption, it is not considered a highly
toxic material even in undiluted form. In the case of this
spill, the liquid was soon diluted by stream waters and rain.
By the time the acidity was reduced enough for the water
to be drinkable, its toxicity posed no heaith danger. The
technical data previously furnished to the Committee contains
detailed chemical analyses of the tailings solids and
tailings liquid.

New Mexico is an agreement state under the Atomic Energy
Act. The organization primarily responsible for uranium mill
licensing is the New Mexico Environmental Improvement
Division (EID). This agency's licensing process is nearly
identical to that of the Nuclear Regulatory Commission,

—2-
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including the requirement of an environmental report.* The
EID relies upon the New Mexico State Engineex's office for
approval of structural tailings dam design. The State
Engineer’'s office is an experienced organization that has
reviewed over 600 dams in New Mexico. The EID also invites
comments from many federal and state agencies and other
interested parties. In the case of the church Rock mill,
comments were recelved from the Nuclear Regulatory Commission,
the Envirommental Protection Agency and the Bureau of Indian
Affairs. We look to the state agencies for direction in
licensing matters and concur with Chairman Udall's position
that licensing authority is a matter for Agreement States
antil 1981, as stated in the letter of april 26, 1979,
signed by the principal authors of the Uranium Mill Tailings
Radiation Control Act.

The Church Rock tailings impoundment was designed and
constructed by experienced engineering and construction
firms with extensive use of independent experts. The design
conformed to NRC Regulatory Guide 3.11 entitled "Design,
Construction and Inspection of Embankment Retention Systems
for Uranpium Mills.™ puring the review process the NRC proposed
a revision to this guide, and the dam design was modified to

conform to the guideline revision.

The tailings retention dam is an earthen dam having a
packed clay core. The initial structure was a starter dam,
with its cross section shaped like a trapezoid, ranging from
12 feet to 38 feet in height, 60 feet thick at the crest and
up to 180 feet thick at the base. The pians approved
provided that this low embankment was, in time, to be
increased in height and thickness. The raising process,
which had Jjust commenced at the time of the breach, was to
include a sand drainage bianket and additional instrumentation
as added safety features to insure the long-term stability
of the dam.

The tailings pond area is divided into three sections
by cross dikes. A breach in the dam cccurred early in the
morning of July 16, resulting in the release of a fraction
of one percent of the total tailings solids and about
280 acre-feet of tailings liquids from the southernmost of
the three ponds into an arroyo, ©Or canyon, which feeds into
another arroyo called the Rio Puerco. 1 want to emphasize
that much of the tailings solids was captured in a catchment
basin at the base of the dam; the portion that &id enter

e —————
* Appilcant's Environmental Report on the Church Rock, New
Mexico Uranium Mine and Mill, 2 vols., UNC-ER-1, 1975.
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the arroyoe was, for the mest part, deposited within a very
few miles downstream.

The breach was discovered abcocut 6:00 A.M. We immediately
stopped discharging into the tailings area and shut down the
mill. We were able to quickly construct a temporary dike in
front of the breach, and by 7:50 A.M. the flow from the tailings
pond had been stopped.

The State Envirommental Improvement Division was
notified of the spill by 7:30 A.M., followed by the NRC and
Mine Safety and Health Administration. Officials of the city
of Gallup were contacted and news of the spill was broadcast
by local radic stations. By 7:55 A.M., Navajo-speaking
mill personnel were dispatched to personally notify residents
downstream, in accordance with the statew-approved contingency
plan, and by 11:40 A.M., all residences required to be
notified had been contacted. This is a sparsely-settled
area, and only 17 families reside within the three-mile
distance covered by the plan. Some 32 family groups reside
within a two-mile range of the arroyo and the Rio Puerco
between our mill and Gallup. These inhabitants were alsc
notified that, as a precautionary measure, drinking watexr
would be made available for their needs.

By 8:10 A.M., drinking water in gallon bottles was on
its way to the mill site to be distributed to local residents.
At 2:30 P.M., the first tank truck hauling water for
livestock lefit the mill site, United Nuclear has continued to
provide both drinking and livestock water to residents
downstream on a daily basis. To date, over one million
gallons of water have been distributed.

By B:20 A.M. that first day, surface water sampling was
initiated; sampling still continues. By nocn, mill personnel
had been dispatched to track the flow in the Rio Puerco.

The fiow was followed, photographed and sampled until noon
on the 19th, when a small trickle reached its farthest point,
near Sanders, Arizona, about 25 miles from the New Mexico
border.

Cn July 17, sediment sampling in the arroyo and the
Rio Puerco was initiated, and cleanup operations were begun
on the afternoon of the 18th. I wilil return to a discussion
of the cleanup and an assessment of the effects of the spill
later in this presentatioen.

The cause of the breach has been investigated thoroughliy
and independently by two professional engineering firms. The
results of their work have been reviewed by representatives
of the EID, State Engineer, NRC, U. S. Army Corps of Engineers
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and Environmental Protection Agency. Both engineering firms
and all of these agencies concur that the breach was caused

by differential settling of the dam resulting in transverse
cracking, followed by internal erosion. The cracking resulted
from uneven settling of the dam between areas of shallow and
deeper bedrock. Some settling of the dam was expected; however,
a unique rock point beneath the breach, at which point the bed-
rock drops off sharply to the north, east and west, served

as a fulcrum, resulting in the transverse cracking. This
wnusual configuration of the bedrock was only discovered
duxring the investigation of the breach.

As a precaution, a sand beach was normally maintained on
the upstream side of the dam as a puifer between the tailings
liquid and the dam proper. In the area of this transverse
crack, tailings ligquid temporarily exceeded the sand beach
and came in contact with the dam. We pelieve that this was
the initial source of fluids that started the internal
erosicn subseguent to the cracking. Without tha transverse
crack, the contact of ligquid with the dam would not have
created a breach.

The independent engineering Ifirms have also analyzed
the remainder of the tailings embankment and confirmed that the
northern portion of the embankment ané the divider dikes that
wa propose to use initially con restarting are stabie. The
pedrock under the remainder of the dam does not have any
configuration similar to the rock peint under the breach.
These findings have been reviewed by each of the agencies
concerned. The State Engineer has concurred and has approved
such a startup with certain additional precautions.

1 would mention that there was unrelated rotational
settlement and cracking in 1877, which was repaired under
the supervision of a professicnal engineering £irm.

Turning to the spill itself, approximately eleven
hundred teons of tailings solids and two hundred eighty acre~-feet
{100 million gallons} of tailings ligquid escaped. The liguid
discharge partially filled the arroyoc and the Rio Puerco,
creating limited flash £iood conditions similar to those
experienced in the area during typical surmer cloudbursts.

The arroye and the Rio puerco are normally dry except
for a flow of treated mine water from our OWn and another
uranium mine in the area. This water is used by some of the
Navajo people for watering livestock.

Immediately following the spill, the water in the Rio

Puerco was not suitable for consumption by livestock. However,
the acidity made the stream water distasteful, and it was

G
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cbserved that livestock avoided it. Tests of livestock
tissue samples by the New Mexico Department of Health and
Environment, the Indian Health Service and the Center for
Disease Control showed no detectable effects on livestock
from the spill.

Mine water flow and rain diiuted the stream content to
such an extent that by July 19---three days after the spille--
all of our surface water samples showed the radicactivity of
the water in the arroyo and the Rio Puerco to have returned to
an acceptable level.*

Because much of the initial flow seeped into the ground,
concern has been expressed about possible contamination of
wells. The hydrology of the area makes significant groundwater
contamination highly unlikely. We have sampled alluvial wells
within 3/4 of a mile of the Ric Puerco from the mill site to
the Arizona border, and found no centamination due to the spill.

;,
3
E
1
1

Although much of the solid tailings was captured in the
catochment basin at the base of the dam, some was carried
downstream. Our immediate actions were directed at cleaning
vp any visible deposits while starting sampling and monitoring
programs to determine the location and extent of any contamination.
These sampling and monitoring programs are still continuing.

Over 4000 sediment samples, 4500 gamma measurements and
300 other samples have been taken in United Nvclear's
assessment process. These sampling efforts permit comparison
of present stream bed conditions with prior conditions and
with the cleanup criteria. United Nuclear has used independent
laboratories as well as its own Radiological/Envircnmental
Laboratory in this program, Testing has included not only
sediments, but also alr, surface water, ground water, runoff
and the testing of livestock and vegetation. As results
from the sampliing program become available, they are used
to guide cleanup work.

Where possible, mechanical equipment has been used in
the cleanup operation. However, due to stream bed conditions
most of the cleanup operation has consisted of manual labor.
Cleanup crews from the mill have worked @uring daylight hours
shoveling stream bed sediment into buckets for transfer into
drums or vehicles to be returned to the mill tailings area.

NMELI# Regulations for Governing the Health and Environmental
Aspects of Radiation, New Mexico Environmental Improvement
Agency, 1973, and 10 CRF 20, Standards for Protection against
Radiation, U. S. Nuclear Regulatory Commission, 1979,

—6—
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Ssuch a cleanup process, though tedious and time-consuming.
is considered to be thorough. We have removed more than 3500
tons of potentially affected sediment from the stream hed, to
a distance of more than 10 miles from the mill. all of this work
has been performed by our Church Rock personnel. To date more
than 15,000 man-houxs have been applied to the cleanup operation.

The combination of these cleanup efforts and natural
effects, such as rain, has largely restored normal conditions
in the area.

puring the cleanup process, we used criteria hased on
an NRC position paper on land cleanup in decommissioning uranium
mill sites.* This paper identifies radium-226 as the critical
element and proposes guitable limits. Radium-226 contamination
can be determined either by direct soil measurements or by
gamma radiation measurements above the ground.

A gamma radiation survey has been taken inside the arroyo
and the Rio Puerco to a distance of 60 miles (to Sanders.,
Arizona)}. More than 80% of the measurements show equal or
lower levels of radiation inside the stream bed than the
background cutside. Where the radiation ingide the bed is
higher than ocutside, it generally appears to result from
natural outcropping of low-grade uranium ore. The survey
taken inside the stream ped showed average gamma radiation
Teveis consistently lower than the year-round average level
In the city of Galiup-——well below the Llimiting gamma
measurements suggested by the NRC for uranium mill
decommissioning.

At this time there appears to be no health problem in
connection with radium concentrations.

The EID has ordered decontamination to significantly’
lower levels for radium than those of the NR¢ working paper,
and also set a separate standard for thorium-230. virtually
all of the recent measurements show radium levels below even
those set by the EID. Most of the samples show thorium~230
levels lower than those specified by EID. For those that fall
outside the standard, we believe that at least some of these
measurements are due to natural background, and we are working
with EID to clarify this situation. Cur cleanup program is :
continuing.

It is the opinion of our professional staff that there

¥ ¥3taf:f Technical position for Interim Land Cleanup Criteria
for Decommissioning Uranium Mill Sites", NRG, 1978.
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was no substantial radiological danger created by the spill,
and to date all published reports of tests of humans and
livestock confirm this opinion. Whole body counts and
urinalyses of six Navajo people identified as having had
contact or exposure to the spill area were conducted by

the Los Alamos Scientific Laboratory, in conjunction with

the Indian Health Service, the Church Rock Action Committee,
and the Center for Disease Control. The published results of
these tests confirmed that the radiation levels and levels of
uranium and thorium and their daughters were "normal in

every respect compared to those in the general population.”

Since July 16, beginning with personal notification of
the residents downstream, frequent contacts have been made with
the Navajo people, various tribal entities and community
organizations in the Gallup area. United Nuclear has
regularly and routinely made the environmental sampling results
available to the local communities, the Navajo Tribe's
Environmental Protection Commission and the media.

We wish to express our thanks to the people of New
Mexico and particularly those in the Gallup area, who have
supported our efforts to correct this situation and resume
operation. -

In summary, our conclusions and assessment with regard
to this incident, are that:

1. The tailings dam was designed in accordance with the
best engineering practice and met all desigrn criteria
established by the Nuclear Regulatory Commission and
the Stare of New Mexica.

2. Failure of the dam was due primarily to a unique
Subsuiface bedrock conflguration.

3. Except for the initial tailings water flood, which was
comparable to typical flash fleoods caused by local
rain storms, the spill did not and does not represent
a significant hazard to local residents or to downstream
communities.

4. United Nuclear has acted with responsibility and dispatch

in cleanjng up the spill, communicating with and aiding
local residents and working with government and local
authorities.

5. Two independent engineering firms, as well as state

and federal agencies, agree that cperations can be

safely resumed.

-8-

United Nuclear has maintained its work force intact
during this period. We are concerned that conrtinued
denial of permission to restart our mill will force us to
reduce our work force substantially, resulting in severe
hardship tc the local community-

-0m
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unc mMmiNING AND miLLinG

Duvision ol United Nuciear Corporaton PO Rox395% 4804 ing:an Schoo! Road N E
AUNC RESDOURCES Company Atpuguerque New Mexco 81190 Albuquerque. Mew Meuco 8710

Telephone 505/265-4421

July 20, 1979

Wr. Thomas E. Baca

Director, New Mexico £nviroamental Improvement Division
P.0. Box 968

Santa Fe, Hew Hexico 87503

Pear Wr. Baca,

pursuant to the request of the Hew Mexico Enyirenmental lmprove-..
ment Division, United tuclear Corporation presents this report

to the Division concerning the breach of the tailings impound-
ment at UNC's wranium milling facility located near Church Rock,
New Mexico, Monday, duly 16, 1979. The report includes a
determination as to the cause of the breach, a review of sampling
procedures, a plan for clean-up and decontamination based upon
the sampling resutts, and a proposal for the resumption of
operation of the mitling facility.

The report is based upon the results of all investigative data
availsble at this time. I trust you will find it complete and
satisfactory to the Division.

UHC §s grateful far the Division's complete cooperation and
assistance in helping the company to deal most effectively with
this difficult incident.

Sincerely,

.

[

[P e 28—
D. D. Turberville
Prasident

DDT:ga
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UNTTED HUCLEAR CORPORATION
MINING AND MILLING DIVISION
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STABILITY AND INTEGRITY ASSESSMENT
of
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INTRODUCTION

in response to the official request of Mr. Al Topp of the
Environmental Improvement Division, State of New Mexico, the Hining
and Milling Division of the United Huclear {orporation has ditigently,
and with dispatch, initiated an intensive and vigorous investigative
program into the cause, or causes, of this most unexpected breach of
a segment of the Lhurch Rock earthen embankment tailings dam located
rear the south abutment. This approach included the immediate marshall-
ing of UNC's top management forces and backup staff to institute a
most comprehensive cleanup pregram to minimize, as far as practicable
under the circumstances, the ensuing tailings spill effects upon the
surrounding community and its environment.

To this end, the Mining and Milling Division of UNC inmediately
commissioned independent and respecied professional engineering
expertise in the endeavor, to assist in pinpointing the cause or
causes surrounding this most unfortunate occurrence, and the exploration
of consequential and potential developing effects thereof, if any,
upon the remainder of the present dam structure, including the dam
expansion construction program presently underway.

This well-planned investigative program and in-depth probing for
the pertinent facts was also initiated to establish whether the present”
dam structure has or has not been compromised in any other manner, or
that the dam has or has not suffered any consequential structural
effects or deleterious stability consequences thereof in any fashion.

In addition, the vigorous review of the cause and effects of
the breach was also targeted to establish for 311 concerned whether
this occurrence could not possibly be experienced again, and where
found prudent by the results of this review, to implement an immediate
refinement and boistering of the present tailings deposition operations
and tailings dam surveillance monitoring procedures.

1
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Further, the jong-range pianning of UNC atong this vein is under
review and evaluation, and will conform to the latest proven
techniques.

Concurrentiy with the above activities, UNC initiated an in-depth
plan of action te pinpoint the potential contaminating effects of the
tailings spiil upon the surrounding environment. This program entaiied
the prompt development of 2 detailed sand deposition and water sampiing
procedure for immediate implementation in areas where tailings sand
depositions were mast likely to take place, including the taking of
water samples at appropriate locations to pinpoint the areas along the
spill route vequiring cleanup attention. Thus, UKC was able to bring
to bear all of its available forces in a concerted and meaningful cieanup
operation.

as each sample was taken in a potentially contaminated arvea, its
jocation was recorded before cleanup activities commenced, and associated
test results of each sample were recorded accordingly. Upon the completion
of cleanup operations of each affected area, resampling and retesting
of the cleaned up areas was made once again for the recording and com-
parison of the effectiveness of the cleanup efforts associated with each
area. Where test readings of 2 specific area did not meet expectations,
a re-cleanup of the area was conducted.

To assure that proper lab testing procedures were conducted and
coordinated with the above activities, UNC implemented a detailed and
appropriate lab apalyses program.

At the same time, a planned course of action was established by
UNC to properly dispose of all collected contaminants and lab wasie
samples within the confines of the tailings dam.

A1l appropriate data resuiting from the above program is duly
recorded and included in this repert to attest to the effectiveness of
the cleanup efforts of UNC.
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The culmination of the above efforts was directed ultimately to
the resumption of miiling operations at Church Rock and in keeping
with this thrust, a detailed plan for the Resumption of Operations was
developed and stands ready for inmediate tmplementation upon the
approval to do so by your office and associated governing agencies.

The orderiy and detailed steps to resume operztions in the north
area of the tailings dam, the related timing for activation of the two-
ce}l containment areas therein and methods of deposition and pretective
arrangements for these areas are provided for in the planning by UNC.

In addition, a constant surveillance program was develeped to irsure that
the integrity of the dam can be monitored and any reguired actions to
improve developing conditions can be immediately addressed.

The United Huclear Corporation Mining and Miiling Division is
convinced that all of the above planning and associated efforts assure
that the present dam stability has not been impaired, is structurally
sound, and considerable safequards are incorporated not only in the new
construction of the dam but #n the norih portion of the dam to insure
a safe return to operations. A plan by UNC, in association with Sergent,
Hauskins & Beckwith, for repairing the breached portion of the dam is
underway and as soon as it is available, UNC will present the results
thereof to your office and associated governing offices for review.

The appendices included within this report will support in detail
211 of the items noted above.
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ENCAPSULATED OBSERVATIONS, CONCLUSIONS, AND
PLAMNED OPERATIOHS AND MONITORING SURVEILLANCE IMPROVEMENTS

1. CAUSE OF TAILINGS DAM BREACH

The cause of the dam breach near the south abutment was due to
a unique combination of conditions:

A. The breach that occurred near ﬁhe southern
end the dam is a unique situation inasmuch as it is located in 2 transition
zone between nearly incompressible bedrock and deep compressible aliuvial
foundation conditions and where an abrupt change in bedrock and'thickg
ness of ailuviunm occurs.

B. A vertical crack, or a system of cracks, occurred perpendicular
to the dam, which was created by a differcntial settlement of an unexpected
magnitude located in the transition zone noted above and underlying the
preached segment of the dam.

C. Compounding %his condition was the otcurrence of erosicn through
these differential settiement cracks caused by the untimely presence of

a shallow depth of free liquids cantacting the upstream faﬁe of the dam
in that general vicinity.

Since it was necessary to use cycloned sands to produce a sand
grainage blanket for the new dam }ift construction at the downstream face
of the dam, it was felt that the small time intervals during which
interruptions in the maintaining of & continuous sand frontage beach
along the upstream face of the dam during spigoting operations would
occur, would not compromise the earthen containment dam. This appeared
to be a valid approach since no other outside compromising conditions
were anticipated to occur simultaneously to compound this temporary
cendition. This combination, and the }ggE’pf a 9°m9?9t?”fEQQFiF3.§?“qd

_nggh, thus precluded the healing-sealing effect of this missing portion
of the sands beach at the settlement crack area noted. The breach of
the dam thus ensued.
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2. DISCHARGE DESCRIPTION, CLEANUP, AND MONITORING

The breach resulted in a discharge of appreximately 288 acre-
feet of tailings solution and 1100 tens of tailings sofids into the
surrounding area. The impact of ihis release is being assessed through
analysis of numerous samples taken of the flow and the stream sediments.
Present data- show a total of 100 mitiCuries of radium-226 and 6C mili-
Curies of uranium in the solids which escaped from the impoundment.

Cleanup activities commenced on Wednesday evening and have
proceeded throughout the daylight hours since that time. Initial gross
alpha results indicated higher conceatrations in side arroyos.where
eddying occurred, therefore cleanup has been concentrated in those areas.
Hore receat results show radium-226 levels well below those aliowed,
under Appendix A, Part 4 of fhe Mew Mexico “Regutations Governing the
%ealth and Environmental- Aspects of Radiation,"” for discharges to
unrestricted areas.. . We now propose to utilize a cleanup criteria of
3.0 x 10-9 microCuries of radium-226 per gram of sediment. Detailed
sampling of side arroyos will allow identification of localized contamina-
tion and hence precise efficient cleanup.

Monitoring activities will be expanded to a more comprehensive
program which will involve additional groundwater monitoring wells
adjacent to the toedam, four (4) new surface water sampling locations,
and two (2) alluvial well sampling points.
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3. RESUMPTION OF OPERATIONS

In order to resume operatioas as expeditiously as possible at
the Church Rock mill, and to give assurances that all possiblh refine-
ments and necessary safeguard and backup additions are incorporated,
not only into the reactivation of the north walf of the dam but also
the entire containment dam structure, UNC developed a very detailed
sequence of startup gperational procedures contained in an appended
compilation.

1n summary, the detailed sequences snclude in-depth pianning for
the safe resumption of operations as follows:

An operating plan covers the physical description of the north
impoundment area followed by a detailed description for the initial
deposition area preparations which include various metiods for providing
a protective and continuous sand beach adjacent to ail garthen constructed
and compacted splitter dikes contained within the north portion of the
dam, plus the fronting of all dam upstream faces in use.

Included §n this plan is @ description of how the continuing 1ifting
of the dam construction operations will be coordinated in these areas.

Additionally, a cemprehensive tailings dam surveiilance format
was developed, including responsive communication method groundrules,
reporting methods, and the jnauguration of a more responsive reaction
format to be followed in the event of the spotting of unusual conditions
occurring at the dam.

This detailed plan alise provides for periodic aerial photo reconnaissance
and recording of mill taroughput rates of depositions to monjtor the

rate of grouth of the tajlings pond depositions for comparison means.
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SAMPLING PROCEDURE

Samples were taken in the arroyo in areas where deposition was most likely to take

place. These locations were selected randomiy.

Procedure
1. Visually inspect locations for signs of lTighter colored sands,
2. Determine extent of flow during runoff.
3. Determine number of samples needed. This is based on the size of the
arez exposed.
4. Survey arez near the surface (1 foot) with Micro-R survey meter. Use

any anomalies in the veadings as sample selection points. If anomalies

do not exist, take sample an egual distant apart beginning at water's
edge and ending at edge of flood plain if previous flow is indicated.
Samples were taken parallel to stream flow where possible.

5. Using a 250 m] plastic beaker sample was scooped along the surface at
a depth of 1 inch until beaker was fuli. Sample was then placed in
a plastic bag and sealed.

6. Areas where backflow occurred i.e. side arroyos were sampled due to the
fact that at flood stage these areas had the calmest water thereby al-
lowing for greater deposition.

Sample Preparation

1. Samples were taken to lab where a portion was removed, placed on a planchet
and dried. The remainder was then dried in an oven and later pulverized
for chemical znalysis.

2. The dried planchet sample was analysed for gross alpha and compared to
river sample taken upstream of the spill.

3, A Ra-226 standard was used to determine gross aipha activity of the

pianchet per surface area of the planchet.
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BREACH WATER
pH
Sample Location
’ o 7-16-79 7-15-79
Upstream at Ford in Road : o B 8.87  8.66

Falls above spill B.90 §.68

Tailings Solution above Tog Dam = ) 1.08 .

Pinedale Road Crossing _ ) 1.40 . 5.07
State Road 566 Bridge 1.41 4.48
Arroyo behind E1 Paso Refinery _ B89 5.62
Hogback on East end of Ga!%up o 2.69 6.28
Maloney Avenue backf\ow o R 21 6.56
Ne1gh Station 9 miles east of Arizona border AN : 24 |: R 6.00
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BREACH WATER

u
(mg/1)
Sample Location
7-16-79 7-19-79

Upstream at Ford in Road 0.71 0.81
Falls above spill 0.79 0.80
Tailings Selution above Toe Dam 6.17

Pinedale Road Crossing 6.49 G.02
State Road 566 Bridge 7.49 ;.03
Arrayo behind E1 Paso Refirery 6.81 o0.07
Hoghack on East end of Gallup 6.31 G.c4
Maloney Avenue backflow 5.24 0.24
Weigh Staticn 9 miles east of Arizona border 0.51 g.cl
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BREACH WATER

sampie Location

Upstream at Ford in Road

Falls above spill

Tailings Solution above Toe Dam
Pinedale Road Crossing

State Road 566 Bridge

Arvoyo behind E1 Paso Refinery
Hogback on tast end of Gallup
Maloney Avenue backflow

Weigh Station 9 miles east of Arizona border

10

Ra - 226
(pci/1)

7-16-79
2.5
5.5
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DAM BREACH
STREAM SEDIMENT SAMPLES
7-17-79
Radigm-ZZG
Site Number Sample Number x 1072 uCi/gm Description
1 1 1.0 10 miles below property line
2 ot
2 3 1.3 7.5 miles below property iine
4 1.2
5 1.1
3 6 1.3 6.5 miles below property line
7 0.6
3 0.%
9 0.2
10 0.5
4 11 0.4 566 Bridge, 5 miles below
property line
12 0.7
13
14 1.3
15 1.4
5 H 2.2 Pinedale Bridge, 4 miles
below property Tine
11

$8-367 0 - 80 -~ 10
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DAM BREACH
STREAM SEDIMEHT SAMPLES
7-17-79
{Continued)
Radiym-226
Site Number Sampie Humber % 10°5 uCi/gm pescription
6 17 2.4 Below Puerco confluence,
1.5 miles below property Jine
18 1.4
19 1.5
20
21
22
7 23 5.0 3/4 mile below property 1ine
24 1.3
25 0.4
26
8 27 1/2 mile below property 1ine
28 ¥
29 @
30 G
9 31 5.7 500 yards beiow property Iiné
3¢ LG
33
34
35 JEANR"
it 7o

12
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DAM BREACH
STREAM SEDIMENT SAMPLES
7-17-79
{Continued)
' Radium-226
Site Number Sample Humber x 10°% uCifam Description
10 35 Above and belgw the spill
inside proparty 1ines
37
38
39
40
41
42
43
44
45
T 11 46 0.4 Upstream zbove tailings area
47 0.6

i3
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R4 BREACH STREAM SEDIMENT SAMPLES

v i RERR

~ MCGEE -
MINING OPERATION -
v’ PRL N ]
e

- 1 MINE SHAFT

e~ .

e Locamion of 0 ) &
o UHBERGROUKD ORE m‘x
-

1
#2 MIME SHAFY

e : ;

o peren PHETERLY

W AT L T T YT
" e RS 1]

Sample £7. Three-fourths [.75) miles below property line.

ona-half (.5} miles below property 1ine.

sample £8.
Sample #9. Five hundred (500) yards below property 1ine.
_-Jcp‘ie 510, Above and below the spiil inside the property line.

14
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CLEANUP PROCEOURE

Utilizing data obtained in initial sampling, cleanup has been initiated

upstream of the Pinedale Road crossing. The following procedure is

being used.

Procedure

1. identify side arruyﬁs where tailings may have been deposited.

2. Samp%é middle of area as per sampling procedure.

3. Using shovels, skim top four (&) inches of material into five (5)
gailen buckets. Remove material from the entire area up to the

) high water Jine and down to fhe mouth of the side arrcye.

‘4. Oeposit the mud into 55 gallon drums on tEe back of a fiatbed or
pickup truck. : N

5. As each iocation is cieared, sample the area as closely as
possible to the original sites.

§. Use o cherry picker to dump the full drums of mud into the
tailings area .

7; samples will be prepared and analyzed following the sampiing
procedure. Follow-up analysis for Uranigm,'ﬁadium-zas and
Thorium-230 will also be performed. .

8. Locations will be considered clean when Radium-226 levels are

below 3.0 x 10°% microcuries per gram.

16
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MONITORING PROGRAM

Groundwater

Number of Locations: Five {5) additional wells for a total of 11.
tiew wells to be located adjacent to the toe dam.

Frequency: (Quarterly, with analysis for the parameters in List A
(Attached).

tethod: Bailed sample

Reporting: Quarterly, as complete analysis is available.

Surface Water

Humber of Locations: Four (4) additional locations downstream for a
total of six (6) sites ranging from one (1}
mile above the dam to thirty (30) miles below.

Frequency: Quarterly, with analysis for the parameters in List B
(Attached).

Mzthed: Grab sample

Reporting: Data will be available from the Manager of Environmental
Operations on request.

Altuvial Wells
Number of locations: Two (2}, downstream of the tatlings area.

Frequency: Quarterly, with analysis for the parameters in List B
(Attached).

Method: Dictated by pumping apparatus at each Tocation,

Reporting: Data will be available from the Manager of Environmental
Operations on request.

17




Aluminum
Arsenic
Barium
Boron
Chloride
Chromium
Cobalt
Copper
Cyanide
Fluoride
Iron, Total
Lead

Manganese
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LIST A

18

Mercury
Molybdenum
Nickel
Nitrate

pH
Selenium
Silver
Sulfate

Total Dissolved Solids

Uranium

Zinc

Radium - 226
Radium ~ 228




Arsenic
Barium
Cadnium
Chloride
Chromium
Copper
Cyanide
Fluoride
iron, Total
Lead
Manganese

Harcury
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LIsST 8

19

Nitrate

pH

Selenium
Silver
Sutfate
Turbidity
Uranium

Zinc

Gross Aipha
Radjum - 226
Radium - 228
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RESUMPTION OF OPERATIONS

SUMIHARY

in order to resume operations, tailings deposition can be
accomplished in the north area. This area is divided into roughly
two (2) equal halves, central and north. The central part can be ready
for operation by Thursday svening, July 19,1978, This will give an
operating life of nineteen (19) days. The north tailings structure will
be raised 5 feet in order to utilize all the northern part of the north
tailings impoundment area. The raising of this structure increases
the pperating life by thirty (30) days for a total of forty-nine (49)
days. This work can be completed by Wednesday. July 25, 1979,

Twenty-four (24)-hour surveillance of the tailings structure and
the‘tai11ngs line s proposed to insure safe operating conditions.

Cyclone deposition of coarse sands is recommended for good segrega-
tion to utilize the underflow sands for the continuing place-
ment of the sand drainage bianket during the present dam expansion-
construction phase.

QPERATING PLAR

The north tailings area can be used for tailings deposition and
containment upen notification by the State agencies that operations can
be resumed.

1. Physical Description of Horth Area

The north half of the total tailings area is bounded to the seuth
by the central dike now being used by the construction subcontractor as
a haulage road trending approximately N30°W, to the west by the tailings
contajnment structure which runs approximately H50°E, to the north by
the continuing tailings containment structure in a W-F orientation, %o

20
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the east by the natural slopiag terrain.

The north area is further divided into two approximately equal
areas by previous sand deposition and by a natural hill near the center
of this area. An equipment access road has been built over the sand
beds which delineates the division sharply. The area immediately adjacent
and nortk ef the central structure, hereafter designated as the central
part, has an area of 15 acres, and the extreme north arez 12 acres. The
extreme north area has a free board of 5°1* and therefore is not
jmmediately usable as a deposition area.

2, Initial Deposition Area Preparation

In order to safely contain tailings in the central area, a protective
sand beach must be established adjzcent to the center dike on the tailings
depositian on inboard and outboard sides. The sand can be deposited with
a drag line extending 50 feet from the dike and averaging approximatety
5 feet thick by 700 feet long for @ total of approximately 3,000 yd3. The
critical sznd beach depesition Ties mainiy to the east where tailings
selution contacts the center dike. This critical volume to be filled
with sand will require approximately 1,000 cubic yards. This work was
completed Thursday, July 19, 1979,

The second work jtem for initial area preparation consists of
building a ramp 10 feet high for cyclone placement over the existing
access road which parallels the tailings dam and is approximately
100 feet east of the dam. The ramp and the cyclone placement were also
completed Thursday, July 19, 1979. The cyclone operation will continue
to provide coarse sands for the sand blanket corstruction once operations
are resumed. By placing the cyclones at an elevated position, setups
can be minimized. A cyclone bypass line shall be provided as well as
an auxiliary tailings Yine to spigot in the central area.

< In summary, the critical item of initial area preparation is to
place the 2,000 cubic yards fronting the east half of the central

21
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structure. Once this is done, the area can safely receive tailings.

The remaining 4,000 tons can be piaced on the cycione July 20th.
placement is for optimization of coarse sands segregation. Thus, milling
operations can be safely resumed by Friday, July 20, with a potential .
tailings deposition Tlife of 19 days.

3, Secondary Deposition Area Preparation

The central structure and the north structure will be raised a
minimum of 5 feet to increase the deposition 1ife by 30 days more for a
total of 49 days, allowing time for the remedial work at the south end
of the tailings containment structure. This work is presently underway
and is scheduled for completion July 25.

After these structures have been raised, sand beach placement can
commence at the extreme north end.

At the center section of the tailings structure and fronting it
for approximately 600 feet, a trench has been excavated to remove the
sands for mine backfill. This trench is now flooded with taitings
solution and will be pumped out nefore fi1ling with sands te establish
a beach. This trench will then be filled with sands to establish a
peach fronting the north tailings structure. This work is to be accom-
plished within the 13-day operating 1ife of the central pond.

Once this work is done and while cyclene operations continue at
the center pond, the crossroad can continue to be Tifted so that a
two-cel} operating mode can continue where cyclone underflow deposition
is carried out predominantly to the central pond and the cyclone over-
flow can be directed predominantly to the extreme north pond.

4. Tailings Containgent Area surveillance

4.1 The tailings dikes shall be continually patrolled. A complete
round consists of a starting point at the east end of the central
structure to the intersection of the main tailings structure, then

22




153

north on the mair structure to the extreme north end. Then continuing
south on the toe dam so that any seepage emanating from the main

structure can be readily observed, then continuing south out of the main
structure to inspect the temporary plug, to the original point of departure.
It shall be necessary at the south end to establish & ramp parallel to

the tailings line to gain access from the toe dam to the main tailings
structure.

This surveillance shail be performed by the tailings operator in
the Four Wheel Drive tailings truck equipped with a spotlight for night
surveillance and a CB radio for communications with the duty officer at
the mi1l guardhouse,

The taitings operator shall ca1] the duty officer once every hour
on the hcur to signal ali clear. If this communication is not performed
as directed every hour, the duty officer is directed to try to make radig
contact with the tailings operator. After five minutes, if this attempt
fails, the duty officer is to contact the security roving patrol to
drive to the tailings area and investigate the delay of conmunications
on the part of the tailings operator. A Tog will be kept at the guard-
house of all radio communications with the tailings operator. This log
will be transmitted daily to the Operations Superintendent. The tailings
operator is also directed to relate ary problems to the duty officer
so that this information can be relayed to the Mill Foreman on afternoon
or right shift and to the General Mill Foreman on day shift so that
corrective action can be initiated by these supervisors,

Each round will last approximately one hour under normal conditions.
The tailings operater will submit a shift report to the i1l Foreman,
a copy of which will be transmitted to the Environmental Coordinator.
The purpose of tha surveillance rounds is to note:
1. Conditions of sand beach extent to assure a minimum of
10-ft. width;
2. Tailings pipe, so see that leaks have not developed;
3. Cyclone overflow discharge to avoid close proximity to
the sand beach to prevent erosion of the sands;
4. Be on the lookout for seepage at the toe of the main
23
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embankment.;

5. Inspect the temporary interceptor dike at the south end

for potential 1eakage.

The Mi1l Foreman on duty has at his disposal all the maintenance
and wark force of the mill. In addition, he has at his disposal two
4-1/2 cu, yd. Toaders which can be used for garth work should it become
necessary to prevent spiiiage. The Mill Foreman is to contact his
supervisors for all incidents that cannot be adequately corrected by
forces under his disposal. e :

training of the tailings operators and supervisors will continue
to be conducted further to instill awareness of immediate response to
correct any deficiencies that'cnu1d'bécome serious if not acted upon
jmmediately. - - : ) :

The Maintenance Superintendent is directed to make a general
inspection of the tailings area daily and to note any partfcu1ar'condition'
of the tailings line so that corrective action can be initiated. o

4.z Aerial photographs will be taken on the day of resumption
of operations and veekly thereafter until the time the south area is

in service.

4.3 Rate of deposition will be recorded as indicated by mili
throughput. ’

24




155

UNITED NUCLEAR CORPORATION
CHURCH ROCK TAILINGS IMPOUNDMENT DAM

Evaluaticn of Probable Cause of
’ July 16, 1979 Failure

by
JACOBS ENGINEERING GROUP INC,

and

WAHLER ASSOCIATES

August 22, 1979




156

INTRODUCTION

The United Nuclear Corporation dam impounding tailings and raffinate from

the Church Rock mill was observed to have been br eached early on July 16,

1979. This evaluation of the probable cause of failure is based on documents

reporting on conditions prior to construction of the startex dam, design

reports, plans and specifications approved for construction, construction

testing records, post conatruction drill logs and results of laboratery

tests of samples, post failure drill hole and trench logs, laboratory test

results, site observations, photographic evidence, and personal interviews.

Most of the laboratory tests have been completed and presented in final

form and most of the other data has been assembled in documentary form.

However, some of the long term tests are continuing but it is not anticipated

that this additional test data will be significantly different from that presently

available.
Available data are being assembled by Sergent, Hauskins & Beckwith and are’

available from them or United Nuclear Corporation and are not repeated in

this evaluation. Jacoba Engineering Group and Wahler Associates were not

involved with the tailings impoundment dam at the United Nuclear Corporatio

project at Church Rock prior to the failure. Our evaluation of the failure

is based on factual data supplied by others (no drilling, sampling,
stigations have been performed by:

testing,

surveying or other field or laboratory inve

Jacohs or Wahler},

PROBABLE CAUSE OF FAILURE

Based on factual and photographic evidence made available, personal inter’

views, and on-aite gbservations of post-failure conditions, the failure is

probably due to cracking with subsequent internal erosion. This cracking_'_

resuited from differential settlement which resulted irom differeat rates

of consolidation of the heterogeneous foundation. The eracking may not ‘ha.

extended to the downstream slope and the failure of the extreme downstred

portion may have been due to other commeon causes of failure where a hig

hydraulic gradient exists.
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PROBABLFE CAUSE OF FAILURE - continued

Previous cracking of the embankment is well docurnented by observations

made in December 1977 and photographs of the cracks in July 1978 when

they were still viaible, Cracks were observed from the area of the breach

to approximately station 45450 (Kaiser Engineers stationing) or along 1,250

feet of the starter dam.

These observed cracks were generally oriented from about a 45 degree angle

to the axis of the dam to parallel to the dam a2nd extended from the tailings

deposits to and beyond the downstream edge of the dam crest. The embank-
ment eracks probably resulted from differential settlements of the embank-

ment caused by different rates of consolidation in the heterogeneous alluvial

foundation.

The consolidation rates were variable and alsc accelerated as the deeper
alluvial deposits gradually became saturated, The shallower alluvium did
not reach saturation in the area of the breach or where cracking was ob-
served in December 1977, The rate and pattern of saturation were probably
influenced by the direct exposure of the heterogenecous alluvial atrata to
reservoir fluid at the deep (30F feet) excavation face created by borrowing

in extremely close proximity along the southerly portion of the dam alignment.

The non-uniform and steeply inclined bedrack profile and backfilled arroyo
(See Figure 1) and the configuration of the bedrock contours (see Figure 2)
jutting from the near vertical rock face above the general level of the
alluvial valley floor influenced the non-uniform consolidation and stress

distribution in the embankment.

The embankment {especially the selected clayey zone) is dense, moderately
strong, and quite stiff, Although purposely placed at moisture contents
several percent wet of modified ASSHO {and thus near or slightly wet also of
compactive efforts actually obtainable during construction) the resulting

: Stiffness' (or brittle-like quality) would be conducive to crack formations.

“The low plasticity materials (silts, sands, and lean clays) are readily ercdible.

58-567 0 = BO -- 11
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PROBABLE CAUSE OF FAILURE - continued

During preconstruction geotechnical investigations in 1976 the difficult site
characteristics and unfavorable soils properties were recognized. Col-
lapsible dry desert s0ils, difflerential settlements in transition zones between
rock foundations and alluvial foundations, wet-side placement to achieve less
stiff embankment, clean cohesionless granular zones not susceptible to
cracidng, piping through transverse cracks, and drain zone slements were

considered and discussed.
Pre-failure datz supporting this tentative cause of failure evaluation follows: -

1. Six two-~dimensional conaolidation tests of aliuvium either from the
foundation soils or nearby gimilar soils under overburden loading
representative of the 45 feet starter embankment height indicated
consolidations of 5 percent without inundation. With loadings repre~
sentative of the 70 feet enlarged dam consolidations were in the order
of 7 percent and increased an additional 1-1/2 to 13 percent when

saturated,

2. Tive consolidation testa on unsaturated foundation samples obtained.
after the starter dam was completed exhibited consolidations of

1-1/2 to 9-1/2 percent additional when inundated,

3, The steep leit abutment bedrock profile and agsociated rapidly
jncreasing depth of alluvium is revealed by the pre- construction

and pre-failure drill hole logs.

4, Bedrock configuration and contours are generally discernible from
pre- construction photos and mapa indicating steep and irregular

bedrock profiles and contours.

Post failure exploration supporting the tentative evaluation follows:

1. Two vertical and one horizontal eracks have been found in the ernbank:

ment at the side of the breach. The vertical cracks are filled with -

-3-
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PROBABLE CAUSE OF FAILURE - continued

tailings sand and are in positions such that they are probably not
due to stress relief resnlting from the breach., The horizontal

crack may be filled with sand,

Vertical eracks located near the center of the breach -in the upstream
bench and near the sides of the breach run subparallel to the breach
and are filled with bentonite -- evidencing previous cracking in the

area and the remedial action taken.

Steep abutment bedrock profile and saturation of alluvium at depth
under the crest and downstream toe and saturation of all alluvium
upstream of the crest as evidenced by post-failure drilling, sampling,

and laboratory tests.

Other modes of failure considered and rejected:

Sabotage -- No evidence and it is not plausible that the type of

failure could have been perpetrated without detection.
CGvertopping -- High water mark well below the crest of the dam,
Faflure of structure -~ No structure in the vicinity of the breach.

Erosion by tailings line failure -~ All evidence indicates that tailings
lines were not in a pasition to cause the breach should they have

failed,

Piping (without substantial cracking) ~- All evidence indicates that the
embankment and upper alluvium downstream of the dam are nat
saturated {possible exception in cracked areas) and upward flow of

fluids that could have caused piping are not likely to have occurred.

B e R
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Slope instability -~ The low dam and wide crest would require a deep
failure to extend from the downstream to the reservoir. The narrow-

ness of the breach would not accommaodate this type of siope failure.

The upstream slope was buttressed with tailings sands and a failure
in this direction is not plausible. Drill holes and trenches in the dam,
breached area, and downstream of the breach indicated no disturbance
of the layered materials., Preliminary post- fajjure strength tests
indicate that strength values used in design analyses were conserva-
tive and moisture content determinations indicate that the phreatic
surface developed was not higher than that assumed during analyses.
Therefore stability znalyses appear to be conservative and indicate

that a slope failure would not occur,

Raffinate - soil reaction -~ The embankment and foundation was not
saturated with raffinate to the extent that this would be considered a

plausibie prime rezson for failure.

Dispersive soils -~ Pinhole dispersion tests indicate that the materials
are not disperaive when the pH of the raffinate was above 2 and the
materials were dispersive when the pH is below 2 {normal pond liquid}.
Since such a srmall portion of the dam or foundation in areas near the
breach are saturated this reaction is not believed to be the czuse of
fajlure, However, dispersion could have accelerated the loosening of
material aleng sides of a crack and contributed to extension of the

crack and internal erosion.

Dessication cracks -- Moisture contents of the embankment at sig-
nificant depths below the surface are near placement moisture contents;

and cracks from drying are not considered a viable cause of failure.

“5e
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INTRODUCTION

Based on available data, breaching of the United Nuclear Corporation Ghurch
Rock Dam is believed to have been due to cracking with subsequent internal
erosion. The cracking, in our opinion, was caused by differential settlement,
Because differential settiement cannot be precluded in the {future, the dam

should be modified in the manner discussed for satisfactory performance.

INTEGRITY OF REMAINING STARTER DAM FOR IMPOUNDMENT
PURPOSES AT PRESENT HEIGHT

Prior to the construction of the starter dam, a small dam existed across the
arroyo at about Station 26+00 (SHB stationing). This dam is reported to
have been constructed by the CCC in the 1930's. Since its construction, the
arroyo has silted in and water was ponded behind the dam until construction
of the starter commenced, Thus, the foundation materials north of Station
26400 were wetter than those south of Station 26+00 prior to construction of
the starter dam, Saturation or near saturation of the upper foundation
materials north of Station 26+00 and particularly north of Station 34+00 is
evidenced by moisture contents of samples from boriags made after the

breach occurred.

Pased on information available, remedial design defending against any
existing and future cracking should be undertaken on this southern portion

of the dam before it can be relied upon to safely perform its function. The
remedial design must alse apply to any raises of the embankment. Cracks
are known to have accurred in the dam in areas cther than where the breach’
occurred (vicinity of Stations 45450 to 47450 and Stations 51450 to 53+50 -
SHPB stationing), Large settlements {up to 3 feet} have been measured in a
14~-month period. This portion of the dam is over 1/2 mile long. Hidden

and incipient cracks cannot he reliably located, consequently selective :

jocation and treatment of cracks cannot be recommended,
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INTEGRITY OF REMAINING STARTER DAM - continued

The consolidation process is probably not complete, -The logs of post failure
drill holes along the dam crest through the embankment and beyond to depths
of 55 feet into the foundation soils reveal that the shallow alluvium, 10-15 ft,
is not saturated except in 2 few limited reaches. Therefore, more settle-
ment upon saturation should be anticipated. The foundation soils are deep,
stratified, and cross-bedded, Their horizontzl and vertical positions could
therefore result in differential consolidation, aggravating any incipient

cracks or creating new ones in the embankment.

Because existing cracks cannot, with reliability, be selectively located and
dependably treated, a remedial design defending against existing and future
cracks would have to be made over this length of the dam before the dam

could be considered safe for use zt its present height,

A suggested protective remedy would include a pervious, coarse grained,
and filtered drain on the downstream face of the existing dam leading to

outfall strip drains.

The coarse grained element of this drain should be hkighly pervious and able
to adjust_ ta large deformations without rupture. Permeability coefficients
should be in the order of 3,000 feet per day in order to conduct concentrated
large flows from cracks occurring anywhere along the entire embankment
length, Gravel, crushed rock, or ¢inders would have these properties if

properly graded,

Strip drains should be placed directly on the fine-to-medium sand layer
already in place over the enlarged foundation area downstream. This will
require removing the soi} that now covers the tailings sand in the strip
drain areas, To intercept any concentrated flow occurring in eracks in the
shallow foundation, a continuous toe drain should be placed in a trench
excavated into the alluvium along the toe of the existing dam. This drain

would be contiguous with the sloping and horizontal drains described above,

aZa
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INTEGRITY OF REMAINING STARTER DAM - continued

The dérain zones should be everywhere enveloped by filter. Drain blanket
compatibility with the grading of the available cycloned sand can be obtained

by using well graded sand and gravel ranging from 1/8 - 3/4 inch sizes.

With precise construction methods, the coarse drain elements might be
about 3 or 4 feet thick. Aldx 25 ft strip drain of the gradation suggested
would have a capacity of more than the amount of seepage that could be

expected to occur through a tailings sand beach and a crack.

The drain elements should be weighted with a ballast section of sandy, sil_ty,
clayey soils. The suggested section o control flow through cracks and

internal erosion is shown on Figure l.

From a review of available ?roject soils strength data and stability analyses
performed by SHEB, the existing section appears to meet commonly acceptable
factors of safety against slope failure.. The suggested section could have an
even higher factor of safety against slope fatlure.

Area North of Station 26400 and the Divider Dike -

The area north of the divider dike 18 considerébly different than that south '
of the divider dike. As discdséeé previously', foundation.materials were
wetter when the starter dam was constructed, noe cracking has been observed
in the area, surveys jndicate minimal settlements, and post failure borings v
indicate that most of the foundation materials are near gaturation, However,
this does not mean that cracking in this reach has never occurred or might. ..:
not occur in the future, particularly if the embankment is raised. Any
cracking in this reach that may have occurred or might oceur in the future .
would be expected to be less severe than those that occurred south of
Station 26+00 and a failure in this reach is much less .1ike1y under normal .
operating conditions, The coptinuous internal and horizontal strip drains
as suggested for the southern part of the dam should also be provided in .

this reach of the dam before the present water level ig raised significantly,

-3
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EVALUATION OF DIVIDER DIKE

Divider dikes to contain tailings in the central and northern portions of the
tailings impoundment have been constructed, A cross section of the divider

dike is shown on Figure 2,

For the height of dike shown it is not anticipated that piping would be a
problem. However, considerable seepage could occur and some provision
for returning seepage water to the impoundment area above the divider dike

may be required,

Stability analyses using the strength values shown in Table 1 indicate that
the dike has a factor of safety of 1.7 against sliding, Because of the wide

crest on this low dike, one would not anticipate its being breached by a

slope failure under static conditions. An upsiream sznd beach under the

low operating heads should prevent failure due to cracking and internal

erosion,
TABLE 1
DIVIDER DIKE STRENGTH PARAMETERS
Strength Parameters
Angle of Internal Friction-@' Cohesion Intercept-c!

Material (Degrees) {psf)
Sandy, silty, clay fill H 200
Tailings 30 0

The saturated sands upon which the dike is founded could liquefy if a large
earthquake occurred nearby, Liquification of these materials could also
gccur if excavation of these materials extended significantly below the line

of saturation, However, because the tailings impoundment is located in an
area of low seismic activity and because the divider dike would be utilized
for a short period of time, the possibility of this type of failure is considered

extremely remote,

dm
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THER INT EGRITY CONSIDERATIONS

OTHER INTEGRITE LOES —o——=lmmm
The alignment of the arroyo cannot he permitted to be closer to the toe of

the ermbankment than the present drawings indicate. An additional recoIn-
mendation is to periodically survey the alignment of the arroyo west of the

dam as a protection against any movement of the arroyo toward the toe of

the embankment.

A program to monitor the settlement and other performance characteristics
of the dam should be started now and continued over the active life of the

tailings system.

A heach should be maintained in front of the embankment to feed tailinge
into any cracks that might form and to restrict the flow of 1iquid into these
cracks. Itis recommended that 2 peach be developed that extends to the

vertical projection of the toe of the dam, and be maintained in this position
until the monitoring prograrm develops sufficient data for rational modifica-

tion.
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I ém pleased to be nere today to discuss with you the Kuclear Regul atory
commissian's (NRC) activities regarding the failure of the dam at the United
Nuclear Caorporation's (UNC) yranium mi1l tailings disposal site at Church
Rock, New Mexico. In this testimony I will address each of the major areas
of interest outlined in your September 19, 1979 letter to Chairman Hendrie
asking us to appear today at this hearing.

The United Nuciear uranium milling operation was licensed by the State
of New Mexice in May 1977. MNew Mexico is an Agreement State operating under
teyms and cenditions of an agreement signed on April 3, 1974, authorized
undar Section 274 of the Atomic Energy Act of 1954.

The accident at the site occurred on July 16, 1879, The State officials
notified NRC's Cffice of State Programs of the accident on July 16, 1979, and
on July 17, 1979, the State Environmental Improvement Division requested NRC
technical assistance in evaiuating the accident and in aiding the State in

dealing with the pubiic nealth hazards resulting from the accident. Ve

responded by dispatching Eechnical staff to the State on July 18, 1479 and we
have continued our effort up to the present.

In the matter of this accident, we are participating not only as 2
result of the State's request for technical assistance but also as an agency
exercising joint regulatory jurisdiction. This joint jurisdictional role for
the NRC is a result of the Commission’s determination that the Uranium Mill
Tajlings Radiatien Coptro} Act of 1978 requires NRC/State concurrent jurisdiction

over uranium mill tailings in Agreement 3tates.
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t the onset, we chose not to issue orders te¢ the mill operator
concarning operation of the mill or regarding cleanup operation. We were
agreeable with the State taking the Tead in dealing with the operators as
long as we were assured that our reguliatory responsibilities were considered
in State actions. As [ will note Tater, the time did come on October 12,
1978, that we felt that the issuance of an order by the NRC was necessary.

The scope of our activities regarding the accident and its aftermath
thus far includes preliminary evaluations of the prebable cause of the breach
in the dam, the plans proposed by the operators to repair the dam, ‘the
overall integrity of the embankment system, and the clean-up and decontamination
of the affected area. HWe are using not only direct NRC staff but also our
geotechnical consultants. We are carrying out our activities in conjumction
with personnel from thé licensee, the State of New Mexico, and the Albuquerque
0ffice of the U.5. Army Corps of Engineers, who had been called in by Governor
King, and the U.5. Environmental Protection Agency.

We have reviewed the company's evaluations of the probable cause of the
accident and generally concur with the reported findings., The dam was
located on a site containing alluvial soils cverlying bedrock having an
jrregular surface. Depths of altuvium ranged from less than 20 feet up to a
maximum of about 100 feet.

Consolidation tests were conducted on samples of the alluvial soils

during the preconstruction design phase and after construction of the starter

$8-567 0 = 80 -- 12
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t1ement of about 5 percent would

After

embankment. These tests indicated that set
ding of the embankment under &ry conditions.

nt ranging from 1-1/2 percent o 13

result from the loa

addition of water, additional settleme

percent was experienced due to collapse of the soil structure. As a resuli

of the potential for targe compression of the alluvium and because of the

irregular pedrock surface, large differential settlement of the dam occurred.

settiement in excess of 3 feet was measured in January 1679 by a consultant to

United Nuclear Carporation.. As 2 result of differential settlement, cracks

developed in the embankment . Longitudinai cracks, parailel to the dam axis,

fajlure. Transverse cracks,

were observed in several locations prior to the

perpendicu]ar to the dam axis and entending nearly to the downstream shell,

nave been observed in the breach area after the faijure., These cracks caused

high pore water pressure to be developed within the embankment when tailings

water was allowed to come into direct contact with the embankment -

For some time period jmmediately prior to the faijure, tailings water

was maintained in direct contact with the embankment near the breach area.
The high pore water pressure in the embankment resulted in a decrease in the .

strength of the embankment and caused tnstability te develop. After the

was created, the jarge flow of water through the cracks resulted

instability
One factor which may ha_\_ie

in internal erosion which accelerated the breach.

nelped to accelerate the internal erosionm is the fact that the nigh acidity

of the tailings water causes the embankment soii to be highly dispersive..
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We are currently reviewing the operator’s evaluation regarding the
stability and overall integrity of the remaining portions of the embankment
for future use. We are in the inftial stages of this review and have no
conclusions as yat. The operater has proposed a staged plan to make same .
modifications to the impoundment to allow for resumption of milling operatioas.
It was dering the evaluation of this plan on October 12, 1979, that the NRC
issued an order to United Nuclear Corporationm that they cannot resume operations
until we complete our review. White we were sti]] awziting information from
the operator necessary to review their interim plan, we received word initiated
by & television news cast on October 12. 1979 in Albuguerque that the State
was ser1ou51y conswder1ng author1z1ng the resumpt1an of operat]ons During
the course of numerous te?ephone conversations with various off1c1als of the
State of New Mex1co and the United HucTear Corporat1on on that same day the
HRC rece1ved vary1ng and cuan;ct1ng reports as to whether resumpt1on of the
m111 was contemp1ated befare NRC cou!d complete its evaluation. We issued the
order to assure that th1s wou]d not happen He are now working with the
uperator to resaWe autstand'mg 1ssues._ . ' '

In add1t1on to the eva?uat10ns a]ready noted we are go1ng one step
further. Fo]]ow1ng our rev1ew of aer1a1 photographs of the m111 v1c1n1ty and
on-site obser'vatmns e have serwus reservatwns about the current taﬂmgs
1mpoundment s1te relative to long- term stab111ty The 1arge upstream raxn.a}l
catchment area and the c]ose proximity to a maJor arroyo (stream) nuu?d seem

te pruv1de a high potent1a1 fur surface water eros:on of the embankment over
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the time periocd necessary to contain the uranium taiiings. We fael very

strongly that a comprehensive study of atternate tailings sites and disposal

methods must be. performed expeditiousiy. If our concerns regarding the
current site cannot- be satisfactorily resolved, we would not concur with more
than jimited use of this site while a new tailings site is being developed.
Qur lang-term concerns have beer discussed with the State and United
Nuclear Corporation management both by letter and meetinés. It is our
understanding that United Nuclear has initiated an alternate site study. \le.

are ready to coordinate a review with the State of any forthcoming proposal

as soon as it is submitted.

1 should add thaf arrangemenﬁs have already been mede'for our geotechaica1 :
and hydrology consultants to assess each of the Agreement States' uranium
tailings 1mpeundment systems in con;unEt10n w\th qur current respons1b31zt1es:
under the Tailings Act. We will certainly extend the scope of the taﬂzngs

dam assessments reiative to the f1nd1ngs in thns case.

He have also rev1ewed our docket files on the taiiings dams at operatihg
miils in non-Agreement States and in all bui one case, d1fferent1a1 settlemen_
was satisfactorily addressed in our geotechn1ca1 syaluation. The except1on is

a dam that was author1zed in 1971 and the documentat1on doesn't specwf1ca]iy
indicate that d1fferent1a1 satt1ement was addressed. However, no evwdence ¢

excessive differentiai sett1ement 1ead1ng te crack1ng has shown up in our

routine 1nspect1on of this dam.

You spec1f1ca11y asked us to d1scuss the accident and its reletionship

to our recently propesed regulations.



The NRC has just proposed regulations which specify requfﬁements far
uranium mill tailings disposal. [f there is no objection, I would Tike to
supply for the record a copy of those regulations as they appeared in the
Federal Register on August 24, 1979. These proposed rules are based on a
study that took several Years and culminated in the Generic Environmental
Impacts Statement {GEIS) on wranium milling, issued in the spring of this
year. It is also based on our practical licensing exparience of several
years, during which time we carried out a major program of upgrading tailings
disposal practices in States that we regulate. Furthermore, of course, the
regulations incorporate the various provisions of the Hill Tailings Act

concerning institutional controls, such as Tand ownership requirements,

required for proper tailings disposal.

The regulations 1&entify certain siting and design features which must
be incorporated into tailings disposal programs to assure Tong-term isolation
and containment of tailings without continuing active maintenance. More
specifically, the regulatiens identify burial of tailings betow the surrounding
grade, either in mined out open pits or in specially excavated pits, as the
preferred mode of tailings disposal. In this way, dams such as the one which
failed at the Church Rock mill are avoided.

Below grade burial is favored primarily because of the protection it
provides the tailings disposal area from the continuing wird and water

erosion that will occur over the thousands of years that the tailings will
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remain hazardous. This methad of disposal also has the obvious side benefit

of eliminating the potential for rapid and large faiture during the period of

active milling operations when there are large quantities of taiiings solutions

to contain such as occurred in the Church Rock case.
The proposed regulations recognize that below grade burial may not be

practicab]e.in all cases and specify certain design and siting requirements

which must be followed when tailings are impounded behind dams above grade to

assure long term isolation and stabiiity. For example, the regulations

reguire that tailings be impounded near the head end of a drainage area to

eliminate, or reduce as much as possible, the patential for water erosion;

very gradual embankment slopes protected by course rock or stabilized with

yegetation are required, again, to reduce effects of wind and water erosion.

We have proposed these regulations primarily with new tailings disposal

cperations in mind. We will apply the provisions of these regulatiens to the

maximum extent practicable on operating mills. Obviousty, after many mi1i{ons

of tons of tailings have been generated at a site, it is more difficult to

mizke fundamental change in the way tailings are being disposed of, such as te"

move tailings from a location having high erosion potential to another, more

suitable site.

in some cases, however, such as appears to be the case with the Church

rock miil, this may be warranted. ﬁe mill has operated for only a Tew yéér

and relatively few tailings have been impounded at the site. As I mentioned -

eﬂﬁﬂ,meﬂmawumfmmwrmﬁwsohrmhmewwpmruﬁmn

characteristics, and we have informed the operator of the need to explore

seriously the impoundment of tailings at a different site.



In answer then to the question of how our proposed regulations ré]até.éo ?';
the failure of the Church Rock dam, the thrust of our regulations is'c1eak}y
to avoid where possible the use of dams for tailings contairment. The Church
Rock incident underscores the prudence of this goal.

I would Tike now to discuss our response regarding cleanup and decontami-
nation. We have established with the State a comprehensive sampling and
menitoring program which will, first, identify all areas that have been
contaminated, and second, monitor the cleanup of affected areas. Soil and
stream-water samples are being taken along the entire Tength of the potentially
contaminated stream, including areas of Arizona. The monaitoring program is
being conducted by State and NRC personnel with some assistance from the
operator.

To provide the kind of independent radiological assessment capabilities
required in this case, and to rapidiy process samples as cleanup progresses,
the NRC has set up on-site a specially equipped mobile taboratory. This

laboratory was brought to the site when it became clear that the State did

net have the capability to rapidly process samples as is required to assure
that the cleanup efforts wiil be conducted in a full end expeditious manner
by the mill operator.

Estimates of the amount of tajlings released from-the failure haye
varied, but it appears that at least about 100 miliion gallons of acidic
tailings solutions and 11 hundred tons of tailings solids escaped from the
tailings impoundment area before the break in the dam could be closed. Most

of the solids were deposited in an area very near the impoundment in a backup
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containment area on operator property and in an adjacent stream, the so-cailed
"pipeline Arroyn.” The solutions traveiled in the Pipeline Arrayo to the
Rio Puerco which Tlows through Gallup, New Mexico, a town about 20 mites
southwest of the mill site, and into Arizona. By evaporaticn and by percolation
into the stream bottom, the spilied solutions eventually dissipated at a

point estimated by visual observations to be about 20 miles into Arizona.

The Pipeline Arroys stream and Rio Puerco run in channels which,
except for pericds of heavy rain, are very small streams. The release of
tailings solutions resulted in a flow which filled the entire channel,
contaminating the normally dry bottom portions, or “terraces,” as they
passed. The result as indicated by our measurements was a widespread
contamination of the terraces wettad hy the released solutions. The contamin-
ation levels appear_to'be uniformly above natur§1 soil concentrations of
thorian-230 radioactivity. There are isolated arsas on the terraces where
contamination is quite concentrated, being as high as 10G to 500 times .
background levels. These are, in many cases, areas where solutions became
stranded in isolated pools after the spilled solutions passed. The monitering
affort has been aimed at identifying these areas of concentrated contamination
and the cleanup effort has consisted of removing these concentrates.

Let me summarize, then, in general terms what the poteatial heaith
impacts of this incident have been and are. The most immediate hazard
resulting from the incident rg]ated tp the drinking of or having skin cont;cf

with the tailings solution which is highly acidic. This condition existed at:
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Church Rock for only a short period of time, probably a day or twe, until the
water from upstream mining operations and the natural alkalinity of the stream
bed aeutralized the tailings soiution. The radioactivity in the tailings
is not of a nature to be an immediate health risk. Certainly, however, if
concentrations of the tailings are left in the arroyo they would constitute a
health hazard to the local public over the loag rum.

The two sources of potential public exposures to radioactivity in
this case are contaminated soils and water.

We have advised the State of what wouid be acceptable cleanup levels
of the contaminated terrace soils. Various potential exposure paths which
affect human health were evaluated with respect to the levels of radioactive
contamination that would exist in the arroyo following cleanup. Specifically,
we looked at the following potential pathways of exposure from contaminated
soil: inhalation of radon, direct gamma exposure, direct inhalaticn of

contaminated windblown particulates, and ingestion of water or foods contaminated

by windblown particulates or leached activity. Potentiai exposure from these

pathways following cleanup will be small fractions of established radiation

expesure limits of the Commissicn (10 CFR 20) and the Environmental Protection
Agency (40 CFR 190). We are recommending a cleanup to a very low level of
vesidual soil contamination in keeping with the basic philoscphy that exposures
to any rad{oactivity should be reduced to the maximum extent reasonably

achievable.
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The other important pathway of concern involves human consumption of

1ivestock and animals which drink water from the affected stream or from

nearby wells. [t is our understanding that there js no direct human consumption
of stream water in the areas that have been contaminated.

From limited data available on radioactivity in surface stream water, it
appears that thorium-230 in the stream is remaining at elevated levels. The

stream water is apparently picking up and transporting thorium that was

deposited in the stream beds at the time of the incident. No‘thwithstandi_ng
this, exposures to individuals eating livestock which drink from the stream
at observed levels will be fractions of EPA and NRC exposure limits. It is
more difficuit to assess the potential for exposure through use of wells near
the affected stream. We do not as of yet have firm data to determine the .
extent to which, concentrated tailings solutions haved percolated into groundwater._
padicactivity that may be present will tend to be removed in the subsails by
a natural adsorption process and be dituted by groundwater. Nonetheless,
just as with surface water contamination, this is a matter which must be
watched by continued monitoring by the operator, state and NRC. .
Following completion of cleanup, the NRC, possibly jointly with the
State, will issue a report. The report will document satisfactory compl etion'
of the cleanup, will be a full statement of the environmental impacts that :
have occurred, and will recommend what ongo_ing menitoring should take p] ace tu
confirm that there will no be a later probiems such as contamination of weﬂs '

near the stream from seepage into groundwater.
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[ might note that we have made a special effort to respond to the
concerns of the people living near the affected stream, particularly the
Navajo. The NRC staff has met personaily with representatives of the
Navajo Nation to review with them our efforts. As a result of that meeting,
members of the Navajo Enviroamental Protection Commission are participating
in the qleanup monitoriag pgrogram with NRC and State personnel. He believe
we have attended to the specific health concerns that have been raised,
including sampling areas along the stream that the Navajo have pointed ocut as
being used for stock watering.

Concerning cur refatienship with EPA in this matter, we are in frequent
contact with the EPA exchanging data and technical assessments we have conducted.
We have kept EPA abreast of our actions as far as setting cleanup levels and
monitoring cleanup operations are concerned. We will be consulting with them
formally as we write our final repert on the irgident and cleanup operation.

In summary, the immediate health hazard resulting from the faiiure
was the freestanding tailings solutions that existed for a day or two befere
the solutions were diluted. The tailings themselves are not of a nature to
be an immediate health risk but if left in the arroyc would constitute a
nealth hazard to the local public over the long term. Analysis so far
indicates that radicactivity in stream water is appreciably above background
Tevels but below limits specified in our regulations. Continued close menitoring
of stream water and wells will be required. NRC has been working with and
will continue to work with the State regarding ciean-up operaticns and
geotechnical analysis of the site. As [ have stated, the thrust of our

proposed reguiations is clearly to avoid where possibie the use of dams for




184

- 13 -

railings containment. The Church Rock incident underscores the prudence of
this goal. This solution is more readily adapted for new sites versus
axisting ones. I would 1ike to emphasize that this testimony was prepared as
a result of our analysis and evaluation of the data to this date and our
testimony may be affected by further anaiysis and evaldation of the'daté to
be performed in the next fow months. We would welcome the opportunity to
testify at any future hearing on this stbject and/for provide you more éﬁrfent

information should you reguire it.
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NUCLEAR HEGULATQRY
COMMISSION .

10 CFA Parts 40, 150

Uranlum Mil Tallings Licensing
AGENCY; Nuclear Regulatery
Cemmission,

AcTion: Final Regulations with request
for commenis.

SUPPLEMENTARY INFORMATION: These
immediately clfective regulations are
Flunly relaled 1o the propasad rules
implementing the Uranium Mill Tirtings
Radiation Centrol Act of 1973 ang the
draft Generic Enviranmental Impact
Slalement on Uramiem Milling Thus, 1he
twa sets of amendmenls should be read
together. (See proposed rules pubhshed
elsewhere) in this part of the Federal
Py

sumpany: The Nuclesr Regulatory
C [NRC)is ding its
regulations to ¢conform fo the
requiresients of the Uranium Mill
Tathngs Radiation Control Act of 1976
and to the standards set forth in the
draft Generic Environmental Impact
Statement Uranium Milling. The bulk of
these reguiations are being published in
proposed form. (See proposed rules
published elsewhere in thiz part of the
Federal Register.) The Commission finds
it necessary. however, lo issue as
immediately effective a temporary
general license to authorize the
possession and storage of mill lailings or
wastes to prevent existing milling
operations in both Agreemest and non.
Agreament Slales fram being in
technical violation of the Atomic Energy
Act of 1954, a5 amended by the Uranium
Mill Tailings Radiation Control Act of
1978. The immedialaly cffective
regulations relating to the general
license. such as amendments to the
definitton of "byproduct material,” and
to the coverage of tailings in Agreemient
States. serve two functions. They refiect
the NRCs legal interpretation of the
new Act necessilaling the general
licensa and clarify the appiication of the
genaral license, Accordingly, these
regulations must alas be made
iamediately effective.
oa1E%: Effective date: August 24, 1979,
Comments on or before October 24,
1979,

A Wrilten shauld
be submitted ta the Secretary of the
Commission. U.S. Nuclear Regulatory
Commission, Washington, .G, 20555.
Atlention: Dockeling and Service
Branch. Copies of comments on theae

15 may be d in the

G "a Public D Room at

717 H Straer. NW.. Washington, B.C,
FOR FURTHER INFORMATION GONTACT:
Bon F. Hartmen, Office of Standards
Development, U.S. Nuclear Regulatory
Comrmission. Washingten, D.C. 20555
(phone 301/433-5910) or Hubert [, Miller,
Office of Nuclear Material Safety and
Safeguards, U.S. Nuclear Regulatery
Cammission, Washington. D.C. 20555
{phone 301/427—103).

g

On May 17. 1975, \he Commission met
lo delermine the wssue of the timing of
Ihe effectiveness of certan requirements
of the Urnrium Mill Tailings Radiation
Control Act of 1078 At this meenag it
was determined that the NRC has
smmediate licanaing authority ever mull
tailings, now defined as section 11e{2)
byproduct materszl 1n the Atomic Energy
Act of 1954, as amended: that the new
requirements for agresment state
reguiation of tailings and milling
operations will net take effect until
three years after the dale of enactment
of the miil tailings legislatian: and that
during that three-year mterim. the
legislation requires that NRC assump
cancurrent jurisdiction over tailings in
both Agreement and ron-Agreement
States. The Commission also determined
that the definition of section 11e[2)
byproduct material includes the abova-
gtound wastes from in situ extraction
operations.

New § 40,25 is added to 10 CFR Part
40 ta establish a temporary general
license to authorize the nossession and
storage of mill tailings ar wastes. The
general licenae will prevent existing
milling operalions with valid licenses
from being in technical vialation of the
Atomic Enetgy Act 0f1954 a3 amended
by the Uranizm Mill Tailings Radiation
Contral Act of 1978, The Commissicn
believes this general license is
consistent with the Congressional intens
to implement the mill tatlings legislation
in @ manner designed (o minimize
unnecessary disruption. As provided in
section 40.20 of 10 CFR Part 40, a general
licenae is effective without filing of an
applicztion of the issuance of licensing
documents to particular parsons, This
generai liceese is applicabie only to
persons who possess appropriate
specific licenses issued by the
Commigsion or Agreament Stales tn
authorize uranium miiling activities, The
authority to poasess, use, or own tailings
under the general license shall axpire
upen the expiration or renewal of the
underlying NRC ar Agreement State
specific milling licanse,

The Commission notes that all of its
exisling active smilling licenses have
been reviewed or are being reviewed
under the provisions of the National

Environmenlal Palicy Act [NEPA] Al
NRC licenses presently contain, or will
conlain. reguirements for tailings
rectamation, mill and site cleanup, and
surety arrangemenis 10 cover lhese
cosis For |hy most part, present
requirements znd corditions are
substantizlly the same as the
fuquitements set forth in the propased
umendmen|s concerning uranivim
miiling, and magst milling operabions in
non-Agreement States have already
commilled to speeific plans for
decommissioning and tailings dispasal
meehng the new requirements, NRC
aramum milling ficerses at have boon
granted under the NEPA process during
the period over which the NRE's genenig
environmental impact statement or
urarium miiling was heing developed
were issued with 1he express condilion
that approved waste generating
processes and mill lazlings managemant
praclices were subiect to revistan in
secordance with the conclusions of the
final generic enviconmantal impact
statement and any related rulemaking.
In the process of reevalualing approved
mill operater plans upon oxpiralion or
renawal to meet the new regulatory
requirements. the NRC stalf plans to
incorporale inte applicabie specific
ligenses the autharity Yo possess ang
slore byproduct material covered by this
general license,

Under the provisions of this general
license, Agreement State licensees will
not be required la obrain a specific NRC
license until such time as ke licensee's
Agreement State specific license xpires
or is renewed. The Commiasion notes in
this regard that there presently exist
Agraement State reguiations and
requiremenls governing the control of
tailings in Agreement States that appear
zdequate to protect the public healik
and safely during ke interim pericd
until such licenses expire or ars
tenewed. At such lime as ezch
Agreement State license expites or is
renewed. it will be necessaty at least
until November 1, 1981, [or the
Agreement State licensee to apply for
and abtain a specific NRC license
covering the possessien of bypraduct
maienzzl, The Commission intends 1o
eview each application under the NEPA
pracess and impose eny necessary
requirsmants az may be necessary to
protect the public health and safety.
Given that lailings pites in Agreement
Siates covered by this general license
have been iz existenice for several years,
the Commission does not believe t5at
the relatively smail incremental increase
ta such piles during the interim time
until licenaes expire or are renewsed will
foreclose availabie alternatives for
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reducing or avoiding adverse
envirpumental and other eifecis or result
in irrevetsible or irvetrievable
commitments of soueces. The
Commission has concluded that the
issuance of the general licenae is nota
major Federel action significantly
affecting the quality of the human
cavironment and as such doea not
require an environmental impact
statement. The Commission further
notes in this regard that the authority to
possess. DWN. Of Tecelve hile 1o tailings
Tow defined as byproduct material
under this general license is subject to
MRC remedial orders as necessary lo
protect the public health andg aafety and
10 carrect any situailons in which events
might require more immediate
Commussion atlention to insura proger
eontrel of tailings.

Section 40.4 of 10 CFR Part 40 §s
amended to include a new delinition of
vhyproduct matertal.” This amendmeni,
which includes urantum and thetivm
mill tailings as byproduct matenal
ficensable by the Commission, i3
tequired by the recently enacted
Uranum Mill Tailings Radiation Control
Act. Discrate above-ground wastes from
in situ or sofation exiraction are covered
Ly this definition. although the
underground sre bodies depleted by the
extraction process are not covered. The

iasi idered amending 10

Ci

CFR Part 30, "Rules of Genesal
Appliceblility 1o Licensing of Byproduct
Material,” to specify licensing
requirements congerning taslings, bust
has concluded that it is more
appropriate to amend 10 CFR Part 59.
The legisiative recard of lhe mall tailings
legislation makes it clear that the
expanded definition of bypreduct
materiat covers only mill tmlings or
wastes. which ate exclusively
associated with 10 CER Part 40 licenaing
maliers.

The amendments to 10 CFR Part 150
ate to conform ta Part 50's new
defisition of byproduct matertal and o
Part 40°s caverage of such byproduct
material in Agreement States for the
three yrara following enactment of the
Uramum Mill Tatlings Radiation Control
Act of 1978. This i3 1 accardance with
the statute’s provisions requinng NRC
licensing of tailings in Agreement States
for the three-year intenim. Pursuant to
the mufl Lailings legisiation. however,
Agreemant States may exercise
cancurrent jurisdiction over tailings and
wastes for the three.year interm.

The Commission finds that because
the regulationa supgorting the general
license must be eifective immediately so
a3 1o preveni exisling milling opetaticns
from heing 1o technical viclatien of the

Atomic Enargy Act. good cause exists
pursuant 5 US.C 353 le waive the 30~
day comment period, as impracticable
and contrary ta the public intecest, and
make the amendmenis 10 10 CFR 0.1,
40.2a, 40.3. 404, 40,26, 1503 and 130.15
immediately effective, The Commission
notes in this regard that informal wntien
comments on this matter ware solicited
and receivad from induatry.
environmental groups, and several
states. {These comments may ba found
in the Commission's public dodument
room in a memoransum dated May O,
1979, from the Executive Legal Ditector
1o the Commission entitled “Staff
Reaponse la the Commission Request for
Fusther Information Regarding SECY-
79-88 ‘Timing of Certain Requirements
of the Urarium Mill Tailings Radiaticn
Centro! Act of 1978 Commenis on
these amendmenls are invited, howevar,
and the sew regulations remain subject
\o turther madification in response o
such comments.
[See. 112121, 82, 83, 4. 181b, 174 Pub. L. No.
£1-703. 53 Slat. B et veg, (2 U S.C
20t4e.(2, 4131, 2113, 2124, 2201k, 20210

Datad at Washingtan. B.C. this 22nd day of
Augusi 1970,

Far the Nuclear Regulatory Commizsion.
Sazanel [. Chilk.
Secretary of the Commission.

Regulatory Changes

Pursuznt lo (he Atomic Energy Act of
1454, a3 amended, the Energy
Reorganization Act of 1974, as amended.
the Uranium Mil} Tailings Radiation
Contro! Act of 1970, and seclions 332
2nd 553 of Title 5 of the United States
Cade. the following amendments to Title
10, Chapters 40 and 156. Code of Federal
Ragulations are published as a
document subject to ¢odification,

1. § 40,1 of 10 CFR 40 is amended by
reviaing paragraphs {a) and (b} a3
follows:

540.1 Purpose.

{a) The regulations in this part
establish procedures and criteria for the
issuance of licenses lo receive tille to,
receive, posseas, use, teansfer. defiver,
ar impert inlo or export fzom the United
States source and byproduct materials.
as defined in this Part. and establish and
provide far the terms and conditions
upon which the Commission will istue
auch licenses, The regulalions in this
Part do not establish procedures and
criteria for the tssuance of licenaes for
materioi ¢overed under Title § of the
Uranium Mill Tailings Radiation Control
Act of 1978 {92 Stal. 3021).

() The regzlations contatned in this
part are issued pursuant ko the Atomic
Energy Act of 1954, as amended {68 Stat.

918), Title 11 of the Energy
Resrganization Act of 1974 {88 Stat.
1242), and Title Il of the Uranum Milt
Tatlings Radiation Contral Act of 1978
(a2 U.5.C. 7901,

1. § 30.2a of 10 CFR 40 i5 added to
tead as follows:

§40.23 Temporary coverage In
Agresmant States.

Until November 6, 1981, the
ragulntions wn Lhis Part shail gavers the
Commisstan’s licensiag of byproduct
materisi as defined in this Bart in
Agreement States.

3, § 40.3 of 10 CFR 40 I revized 10
read ag follows:

$ 40,3 Ucense requirementa,

No persan subject to the regulations in
this Part shall receive title to. own.
receive, peasess. uze, rangfer. deliver,
or import inta or export from the United
States byproduct materiai as defined in
this Part o any source material after
remaval irem its place of depesit in
nalure, axcopt as guthorized in a
specifi or general ligenee 1ssued by the
fo i P 1 1o the regulati

in this Patt.

4. § 40,4 of 10 CFR 40 is amended by
revising paragrapha 40.4{a-1). 40:4(e),
and 10.4{1} and adding nuw paragraphs
40.4(b-1} and 40.4(p).

§40.4 Dafinitlons,
{a-1] "Byproduct Material” means the
tailinga or wastes produced by the
exiragtion or conceniration af uranivm
ar therium {rom any ore processed .
primanly for it3 source material content, .
including discrete surface wastes
tesulling from uranium solulion e
extraction processes. Undetground ore
bodies depleted by such sclution )
extraclios aperations do not constitute
"byprodust material” within this o
definilion,
(=1} “Department of Energy” means.
the United States Departmenl of Energy.
or ils duly authorized reprosentative,. |
{e) “Bersons” means {1] any
individual. corporation, partnership,
Firm. asscciation, truak egtate. publicor ©
private inslitution. group, Gavernment
agency other than Ihe Commission ot
the Department of Energy except thut .
the Depactment of Energy shatl be
considerad o person wilhin the meaning.
af the regulations in thia Part to the .
extent that its faciities and activities
are subject Lo the licensing and related.
regulatory authorily of the Commission,
pursuznt o sectian 202 of the Energy
Reofganization Act of 1974 {84 Stat.
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1254) " and the Uranium Ml Tailinga
Rediation Conlrol Act of 1998 [92 Sla1.
21}, any 5late or any politeai
aubidivision of, or any palitical entity
within a State, any foreign government
or halion or any subdiviaion of any such
government ok nation, or ather entily:
and {2) any legal successor,
representative, zgent or agency of the
Toregoing.

{1) With 1he exception af "byproduct
materisl” as defined in Section 11¢. of
the Act. ather tlerms defined in Seclion
11 of the Act shall have the same
muaning when used in the regulation in
thiz Part,

[p} “Uranium Milting” means any
aclivily that results in the production of
byproduct material as defined i (his
Pzrt,

3, § 40.26 of 10 CFR 40 is added to
read as fallows:

34026 Generalificense fer pozsesslon
and siorage of byproduct materiat as
definad in ihls Pars.

(a} A general license is hereby issued
to receive litle to. own, or possess
bypraduct material as defined in this
Part withaut regard to form or quantity.

(b) The general license in paragraph
(2] of this section applies only:

(1} In the case of licensees of the
Comumission. where activities that ressly
in the production of bypraduct material
are quthorized under a specific license
isgued by the Commission puravant {o
this Part. to bypraduct tmaterial
pussessed or stored at an avtherized
dispasal eontainmest area or
tranaported incident to such authorizad
activity: Provided, that autherity lo
receive title ta. own, or poasess
byproduct material under this general
ticense shail terminate when the specific
license for source materiaf expires, {9

——— :

The Dapartment of Enwrgy lacllities and
eetivities sdentifind in section 208 are:

11) Demenstration Liquid Meta] Fant Breeder
reactors when operated as pant of the power
generation facililies of an electric iy system, or
when operted in any aiher mannet for the purpods
o d : ability f th

g the
application of suck a seactor,

*21 Ciher demenstration nuchest reactars, SRCEpt
thase in exilence o fanuary 19, 1975 when
operated as part of the power ganterailon fackities
of an electniz utility aystem, or when eperated in
any ather mannez for the purpose of demanytrating
the sullabuliy for commercial application of such &
raagior.

(3) Facilities vaed primarily lar the receipt and
atazage of high-lavel cadicactive wasies renulting
frotn licansed wetivitiea,

{4) Retrievabie Surface Starage Facilites and
aihar Tacililing autharized 27 the expreas putpase of
Iu?llqull\l loag-1erm storage of highiavel

fenewed, or is amended lo include o
specific license for byproducl matessal
a5 defined in this Fark or

(2} In Agrecment Slates uniji
November 9. 1981, where activities thay
resuil in the production of byproduct
material zre authetized under a specific
license issued by the Agreement State
an or belore May 17, 1979, 10 byproduct
malerial pessessed, or stored at an
autherized disposal containment acea or
wansported incident 1o such authorized
ochvilies: Provided. that authority 1o
receive title (o, own, or possesa
byproduct material under such general
license shall lerminate when sueh
Agreement State license expites or is
renewed, whichever first accurs,

{c} The gencral license ins Paragraph
{a] of Ihis section is subject to;

{1) The provisions of Parta 19, 20, 21,
and §§ 40.1, 0.2, 40,23, 30.3, 40.4, 50.5,
AGB. 40.41, 4048, 40,53, 40.52. 4D, 83, 40.85,
40.71. and 90 81 of Part 40 of this
Chapter; and

(2} The documentation of daily
inspections of tailings or waste ratention
sysiems and ke immediate nolification
of the appropriata NRC regional office
as indicated in Appendix D of 10 CFR
Part 20, or the Director, Officn of
Inspection and Enforcement, 11,5,
Nucleer Regulatory Cammissian,
Washingtor. D.C, 26555, of any fatlure in
a tmlings or waste retention system
which results in & refease of tailings or
waste inte unrastricted arpas, andfor of
any unusual conditions [conditions nat
contemplated in the design of the
retention syatem) which if pot correctad
couid lead ta failure of the system and
result in a release of tailings or wesze
into unresiricted areas; and any
edditional requirements the Conmtmisaion
may by crder deem necessary.

6. §130.3 of 10 CFR 150 is amended by
revising § 150.3(c) to read a3 follows:

§150.3 Deliniticny,
(¢) "Byproduct material” means [1)
any radioagtive matertal (except special
fuclear material) yislded in or made
radicactive by expasure to the radiation
incident to the process of producing or
utilizing special nuclear mazerial; o {2
the tailings or wastes praduced by the
extraglion. .

7. 4§ 150,15 of 10 CFR 150 {3 amended
by adding a new pazagrzph (2i(7], to
read as follows:

$£150.15  Peracne not exampt.

N

(7} Until Navember 8, 1931, the receipt
e title to, pwaership of, recaipt of.
ion of, use of, tranafer of,

! witale the D
Enaryy, which are 6l used for, or are pariof,
rraenrch and development activities.

delivery of, import or expert of the
byproduct material as defized in

§ 130.3[c](2} of this Part: Provided,
however, that during this period any
Slale may exercise any authority under
State law respecting such material in the
same manner, and to the same extent, as
permitied belore enaciment of the
Uranium Mill Talings Radiation Control
Act of 1978, In case of conflict belween
Federal and Siate requirements
regarding a license. the Federy| iicense
requirements shall prevasl unless (he
Stale requirements are more stringent
than Ihe Federa) requiremenis,

{FR Doe. 70230313 Fided =079 a3 e}

TILLING CIOE 7300-01-1
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HUCLEAR REGULATORY
COMMISEION

{10 CFR Paris 30, 40, 70, 158, and 1701

Criteria Relating to Uranium M
Tallings and Gonatructions of Majer
Plants

acency: U.S. Nuclear Regulatory
Commission.

ACTION: Proposed rules.

summany: The propased amendments lo
10 CFR Earts 50 and 130 would
yncorporale licensing requizements for
uranium and thoriem mills and their
tailings and wastes inle the
Commisston's regulations. The proposed
amdnedments to Parls 40 and 150 are
denved from & draft generic
environmental impact stalement on
wranium milling and the roquirements
contgined in the Uranium Mil Tailings
Radiation Contro! Acl of 1978. The
progosed amendments 0 Parts 20 and
0 would requure a final environmenta
assessment br completed by the NRC
prior to cansiruction of ather typaes af
major plants, The proposed amendments
1o 10 CER 173 set forth the fees o be
charged in conjunclion with licanses
autharizing the possession of tailings.
‘These proposed reguiation changes and
the draft genenc enviconmental impact
statement referred ta abave will be the
subjects of public hearings to be held in
October at locations in western milling
regions. The general purpose of these
hearings will be to receive comments on
these propased tegufation changes and
\he draft generic environmental impact
statement. More specific information
concerning these hiearings will be made
avanlable in a forthcomung Federal
Register notice,

Closely related to these proposed
regulalions are immediately effoctive
regulations pertaining 10 a general
license authonizing possessicn of tailings
by existing milling operations with vaiid
specific licenses for milling. Although
the immediately effective regulations
are formally published elsewhere in this
part of the Federal Regisler. they are
shawn here for purposed of clarity and
continuity,
patg; Comment pericd expires Qctobar
24, 1975,

AR Written ts sheuld
be sybrlied to the Secretary of the
Commigsion. U.S. Nuclear Reguiatory
Commussion, Washingten. D.C. 20535,
Anention; Cocketing and Service
Branch. Copizs of commenis os the
proposed amendment may be examned
in the C ipn's Public D t
Room at 1717 H Street, NW.
Washington, B.C.

FOR FURTHMEA INFOAMATION CONTACT:
Don F. Harmen, Office of Standards

Development, 4.5, Nuclear Reguiatery
Commission, Washington, D.C. 2055%
{phene 301/433-5910) or Hubert ], Miller.
Office of Nuclear Material Safety and
Saleguards, U.5. Muciear Regulatary
Commission, Washington, D.C. 28555
{phone 10174274103}
SUPPLEMEKTARY INFORMATION: The
Nucieas Regulatory Commission 58
amending its regulaticas lo conform to
Ihe requitements of the Utanium Mill
‘Tailings Radiation Conttol Act of 1976
and \p the standards set farlh in the
draft generic environmental impact
statement an dranium milling, The bulk
of these regulationa ace published here
in proposed form. The Commssion finds
it necessary, haweven to isste as
immediately cifective a lemporary
general license to authorize the
pussession and storage of mill tailings o¢
wasles to prevent existing milling
opeeations in Both Agreement and non-
Agreament States from bewng in
\echntcal viclation of the Atamic Energy
Act of 1954, as amended by the Uranium
Mill Tailings Rodiation Controi Act of
1978, Although the immediately effective
regulations are formally published
alsewnere in this part of the Federal
Register, they ase shown here far the
purposea of clanty and continuity. fna
notice published i the Federal Register
on june 3. 1976, the U.5. Muclear
Reguiatory Commi
{ntention to prepare a generic
environmental impact stalement {GEIS]
on uranium milling, The Commission
was zeting partly in response o a
getition for rulemaking filed with the
Commissiar by the Nalural Resources
Defense Council, [ne. The Cammission
has evaluated the environmental
impacts of urenium milling and has
published o draft GEIS [NUREG-0511]
an his subject {See Notice ef
Availability, Apzil 26, 1978, 44 FR 24883).
The GEIS concludes that there isa
aced for certain definitive role changes
to the Commussions s reguiations o
establish specific uranium mill licensing
requirements, particularly with regard 10
the tailings or wastes generated daring
the milling process. The rule change
prapased ferein 10 10 CFR 10 wilt
incarporate into the Commission's
regulations the additional needed
requirements derived from the draft
GEIS. These praposed additional
requirements and potential allernatives
are digcuzaed in detail in the draft GEIS
along with thest suppesting basea. it 12
net posaible to provide hare a camplete
summary of all the complex issues,
alternalives. and supporting techaical
bases addressed in the draft GES. In
formulaling proposals for dealing wilk
yranium milling probilems to assure

dils

public heglth and salety and
enviranment prolection. the NRC stail
has developed a [ull range of
persprctives and facts. it hias anatyzed
the problems from short: and leng-tenn
poinis of view. It has evaluated
potential health risks to individuals
living in the immediate vicinity of miils,
to individuals fiving in miaing and
mitling regions, to mill workers, and to
targe populations which can be expesed
16 radon. Potential impacts o tand we.
air quaiity, water qualily. water use.
piota and soils, and potential
sncieconomic effects of mitiing
operations Rave Seen assessed,
Alternatives for tailings disposal which
have been examined range from the past
practice of doing virally nothing to
isolate tarlings. to utilizing potential
advanced treatment methods such as
incorporation of tailings in a sotid
matrix, such as cement of asphalt. The
major institutional questions considered
by the MRC in developing needed rule
changes include: the need for {and use
cantrels and site monitoring 21 tailings
disposal sites: methods of providing
financia) surety 10 that tailings disposal
and site deeommissioning are
accamplished by the mulling operator:
and the need Jor and methods of funding
zny long-term surveillanse which may
ke necessary ai tatiings dispoesal sites.
for additional infeemation concerning
\heae issues, the draft CEIS should be
oviewed. (1t i3 suggested that readers of
\he GEIS atart with the Summary: the -
chief bases for these proposed .~
regulatians are prosented there. In
preparing the Summary. the staff made a
special effott to refer ta specific sections
of the lext which ace pertinent to each
{ssue discussed. This has been done @
make it easy for readers to find and -
considae all of the informaltion that has
been develeped, so that they can draw
Ihetr own conciusions aboul the isaues
addressed.} The major conclusions
reached in (he drall GEIS relative to
needed rule changes, stated harein .
broad terms. ared ) R
1, Tailings areas should be located al
remete sites t¢ reduce potential :
papulation exposutes Lo the maximom
extent reasonably sehievable, PR
2. Tailing areas shauld be lacated at
sites where disruplion and dispession by
naturgl forces are eliminated or reduce
lo ke maximum exient reasonably
achievable. .
3. The "prime option” for tailings
disposal is placement below grade. . .
4, If tailings are lceated above ground
stringens siling and design crilena.-
should be adhered ta. - :
5, Sulficient cover should bie place
aver tailing to reduce raden exhalation
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to o calculated value of less than 2pCi/
m3ec above natural background jevels.

6. Steps should be 1nken to reducn
seepage of moterials inte groundwaler
te the maximum extent reasonabiy
achievable.

7. Final dispositon of twilings should
be such that engoing aclive mawntenance
15 nol necessary te preserve isalalian.

8. Milling operations should be
conducted so thal alf aithorne efftvent
releases are reduced to as low as 12
cengonably achievable. Yelloweake
drsang and packuging operations shauld
cease when effluent control devices are
inoperative ot nol warking at their
reasonably expected best perfarmance
levais,

9. Finzncial surety BRITANgements
should be established to ensure that
sufficient funds are available to cover
the costs of decontamination and
desommissioning the mill and site and
far the reclamation of lailings areas.

10. Sites on which tailings are stared
should be controlled through awnership
and custody by a gavernment agency
unless, in special cases 21 might gceur in
deep mine disposal, this is determined
unnecessary,

11. Funds should be provided by vach
mill operaler to cover the costs of long-
term sile surveillance.

12, Construction of a uranium mill or
tailings disposal area should nat
commence uatil the NRC has completed

3. Provisions for bonds. surclies, or
ather financial arrangementa covering
the deconlamination, d isai

<emparabilily, concurrencn of final
segulalions will be oblatned frozm (he
ator of EPA as requiced by the

3
and reclamation of sites. structures, und
equipment used in cenjunction wilh
byproduct matesial:

4. Provisions {or Agreement State
suthorsly under Section 274 of the
Atomic Energy Ach and

3. Provisions for NRC grants to States
ta aid in the development of Statp
regulatary programs,

The UMTRCA furthet establisnes
certain respensibilites and authorities
whereby ihe Envirenmental Protection
Ageney {EPA) must develop stangards
af gencral application for the pratection
of the public health, safety, and \he
eavironment from radialagical and
nonradiologiral hazards agsociated wilh
the processing and with the possession,
transfer, and dispesal of byproduct
matenal. Such genezally applicable
standards for nonradiclogical hezards
must pravide for the prafechion of
human health and the envirenment
consistent with the standards required
under subbtle C of the Solid Wasle
Dispasal Act. as amended. The
Commissios and any Slate permitied to
exercise authority undor § 274b.(2) of
the Atomic Energy Act must apply these
standards of general application in
licensing aclions invelving byproduct
matenai, In this regard. the Commission
fotes that the EPA has published (43 FR

its final environmental impact 14
tequired by the National Environmental.
Policy Act {NEPA].

‘The rule changes proposed hersin
would alse incerporate into the
Comemission’s reguiation 10 CFR 40 and
150 the raquirsmenis established by the
Uranium Mill Tatlings Radiation Centrol
Act of 1978 (92 Stat. 3201), This
tegislation, ameng other things.
extablishes @ prograz: to regulate mil
tailings during uranium or thotium ore
pracassing at active mill opetations and
aftar termination of such operations in
order to stabilize and control such
tailings in a safe and environmentally
sound manser and to minimize or
ciiminate radiation henith hazards 1o the
public. In the Commission's view, the
legisintion: also requires that the NRC
EXETCise cOncurtent jurisdiction over
tatlings in Agresment States untsi
November 8, 1981. The UMTRCA.
among other thinga, specifies:

1. A revised definatian of “byproduct
malerial” lo include tailings or wastes
produced by the extraction or
conceniralion of uranium er thorivm
from any ore processed primarily foriis
saurce malerial content:

2. Ownership and custody
requiremants for byproduct material:

58-567 0 - 80 «- 13

58946], for propesed
reguiations to implement the
requiremenlts of the Solid Waste
Disposal Act, a5 amended. The
Commission beiievas that the
requirements in the amendments
Prapozed herein, along with applicable
fequirements in ather paris of the
Commiszion's regulations. will be at
least comparabia 10 presently published
requirements applicable to the
poasession. transfer, and disposal of
similar material regulated by the EPA
under the Satid Waste Disposal Act. as
amended. Since final regulations have
not been adopted by EPA to unplement
the mandstes of ths Solid Waste
Disposal Act. additional amendments 1o
the Commission’s regulations may be
reguired, The Commission intends to
foliow the progress of the Epa.
rulemaking action to implemens
regulations under the Solid Waste
Bispozal Act. Ary final regulations
pertaining to byproduct malerial
adopted by the Commission will be
comparabis, to the maximum extent
praclicabie, te requirements applicable
1o the poasseasion. transfer, and disposal
of similar hazardous marerial regulation
by EPA under the Solid Waste Bisposal
Act. 25 amendsd. To ensure

UMTRCA, In addition. the
Administrater of EPA will be
specifically requested to provide
nts and rec dati

concerning this maller

The significant features of the
amendmenis to 10 GFR 40 are:

L. Section 404 of Part 40 is being
amended feffective immedialely] to
include the defizition af “byproduct
material.” This amendment, 10 include
vranium ard therium mill tailings g
byproduct matenat as 1 licensable
matenal in the Commission’s
regulalions. is requird by the recently
enacled UMTRCA. Discrete abave
ground wastes from in-situ ar solglion
exiraclion are cavered by this defimtion,
althaugh the underground ore bodies
depieted by the extraction praceys are
not covered. While the Commission has !
censidered amending its reaulation 10
CFR 30, “"Rules of Genera! Applicabinty
to Licensing of Byproduct Matenal ~ 10
specify licensiag requirements relative
to taniings, the Commission considers it
more appropriate to amend 10 CFR 40
since the legislative recard of the
UMTRCA makes clear that the
expazsded definition of byproducr
matenial covers anly mall tailings or
wastes which are exclusively assaciated
with 10 CFR 40 licensing mattars,

Z. A new § 40.26 is bewng added
[effective immediately) to 10 CFR 0 to
establish a tamporary general license 1o
autherize the passassion and storage of
mill tailings o wastes to keep exisling i
muling aperations in bath Agreement
and non-Agreement States from bewng in
technicat violation of the Alomic Energy
Act of 1834, as amended by UMTRCA,
The Commussion believes this general
license is consistent with the
Congteasional intent to implement the
UMTRCA in a manner deaigned o
Mmunimize.snnecessary disruption, As
provided in § 40.20 of 10 CFR 40, 3
general License is effective without the :
filing of an application or the issuance of :
licensing documents to particular
persons. This general licenga is
epplicable only to persons who poagess
appropriate spacific liconses 1ssued oy
the Commission or Agreement States
which authorite uranium milling
activilies, The authonty 1o possess. use,
ot own lailings undet the general license
shall expite concurtently with the
expiration or tenewai of each NRC or
Agreement State specifie milling license.

The Commission notes that al} of 115
existing active milfing licenses have
been reviewed or are being reviewed
under the pravisions of the Natignai
Environmental Policy Act [NEPA}L All

SN

R
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NRC ticenges presently contain, of will
contain. requirpments Tor taifings
reclamation, mill and site cleanup. and
surely aEfangements 10 COVET these
costs. For the mest part. present
requirements and conditions are
substantiaily the same a3 the
requirements keing propozed herein.
and most milling eperalors involved in
non-Agrezment Slate2 have already
committed Lhemaeives Lo specific plans
for decorsmissioning and tailings
dispesai meeding these requirements.
NRC urantum milling licenses that have
lpeen granted wnder the NEPA process
during the periad over which the NRC's
genenic environmental impact statement
on uranium miliing was being deveioped
were issued with the express condition
that approved wasle generating
processes and mill tailings management
practices were aubijest to revision in
accordance with the congiusions of the
final generic environmental impact
statement and any related ruiemaking.
{n the process of reavalualing appraved
mill gperatar plans upont expiration B¢
renewal to meet the requirements of the
rule change prapoged hoteth. the NRC
staff plans to incorporate inta applicable
speciic licensed the authonly to possess
and store byproduct matetial covered by
this general license.

Under the provisians af this general
license. Agreement State licensees will
ot be requiced o abtain specific NRC
license uatil such lime a3 \he licengee's
Agreement Srale specilic license expires
or is renewed, The Commissicn notes 10
this regard that there presently axist
Agreement State reguiations and
requizements governing the conttal of
laitings in Agreement Slaled which
appear adequate i protect the public
health and safety during the interim
period walit such licenses expire or are
renewed. At such time a8 each
Agreement State ligense expires ar is
renewed, it witl be necessary at least
until November 1, 1981 for the
Agreement Slale Lizenses to apply for
and obtain a specific NRC license
covering Lhe possession of bypreducl
matenial. The Comtiasion intends 18
review mach application under the NEPA
pracess and impose any necessary

qui 15 ag may be ¥ to
protect the publie health and safaty.
Given that the 1nilings ples in
Agresment States cavered by \his
general license have been in exislenct
fur several years. the Commisswen does
nat believe that the incremental increase
\a such piles during the interim tune
walil Ticendes expiec or are renewed will
foreclose available allernatives for
reducing or avauding adverse
environmentai and Sther effects of result

in irreversible of irrptrievable
commitments of resourcas, Thus, the
Commission has concluded that an
environmental imgact statement 10
support 1his intarim general license 19
not requred. The Commussian further
aotes in this regard that the authority o
pasaess, 0WR, OF FECEIVE uitte ta tadings
now defined a5 byproduet material
under his general license is subject to
NEC remedial crdars a3 necesary 1o
protect the public health und saluty and
1p cotrect any situaliens where events
mignl require mere immediale
Commission attention to msure proper
contzal of tailings.

3. Gection 40.31 of Part 4315 being
amgnded by revising § 40.31{a) to cover
applicatioas [or Dyproduct materal and
by adding a new paragraph (g)to
require applicants for mull licanses @
prapose specifications relating 1o the
gperation of mill sand dispesitian ol
taitings or wasies 50 a3 10 achieve
certawn requirements and objectives sot
fprih W a new Apendix A lo 10 CFR 0.
These requirements and chjeetives are
Jiscusged in detail in the following Rtem
=4,

Sirice thege requirements and
objectives deal pnmarily with presently
operating and future milling setivilies.
they do not apply 10 the temedial action
program suthorized in Title 1 of the
UMTRCA.

5. A new Appendix A entitted.
“Criteria Relating o the Operalian of
Uransum Mills and Disposttion of
Tailings or Wastes (i.e.. byproduct
material 23 defined i Section 1142} of
the Atomie Energy Actl Produced by the
Extrastion ar Concenitation af Source
\aterial From Ores.” i3 being added to
10 CFR 40. This appendix 18 divided inta
four major categories! technical crileria:
financial criteria; site and bypreduect
material pwnerships and long-term sie
surveiliance. The \echnical criteria deal
primanily with specifications for siling
tatling areas, oplions {or storing tailings
bolaw and abave ground, scepage
conlrols, mimmuem GOVer FRQUITEMENtS
for tailings at the end of milling
operations, prmpera:mnai ste
monitoring requirements. and effluent
controis durng milling operations.
Thase Critenid were basically dervied
from she GEIS diseussed above. The
guiding principles in the development of
these crilaria ware that! talings shoul
be igotated fram geopie and the
environment in such a manner 1o reduce
patestial expaseres 10 a8 tow as 18
tesonably aghievable: the site where
\adings are stored should be reterned 1¢
condiliond reasonably near thoae of the
surraunding evirenment: and final
disposition of ailings should be auch

Ihat active muntendnce {3 oot necesIary
1o praserve isclation. The bases far
hese criteria are sel forth in detail in
tha GELS. The Commission yelieves that
undaer these crileria laviings can be
dispased of at reasonadle cosis and in
such a manner that zonditions al
Jisposal sites will be reasonably aear
(hase of surroundiag anvirong. Thus. the
need for angoing active care and
mainlenance programs 0 radress
degradanen of the \ailings isolatian by
natural weathering and erosien forees
can be essentiatly eliminated. in that the
propased sechnical criteria far mill siing
and teilings disposal areas preciude
loeation of tailings of miliing operations
in an area that could be disrupted by
natural events such 25 feoding, these
ceiteria will assure that the equirements
of Executive Ordes 11588 of May 23
1977, canceming Nood plain
management are met. Thergfore. as well
a8 assuring railings isclation. ftondplaing
it be peorected.

The pwnership. surety. and long-term
tunding critaria detineated 1w the new
Appendix weie dertved from the GEIS.
They are also requisements established
ander the UMTRCA. The Commission
beligves that compliance with these
critesia will ensure that mifling
operatets, who are tespansible for the
generation of tailings, will bear the costs
ol tailing reclamatian and {gng-lerm site
surveillance and that government
ownership of tailings and disposal sites
will ensure adequate Tong-term controt
of the lailings.

With regard lo leng-leem site
surveiliance. the UMTRCA requires the
final disposition of tailings o wastea sl
milling siles to be such that the need for
long-term maintenance and monitering
of such siea after license Lermination
shall be minimized, and 1o the maximum
extent practicable. plimmated. These
tequirements are delineated in the tang:
\orm susveillpnce griterion set torth in
\he new Appendix. in order to confirm
the mtegrity of 2 stablitized tailings
system, (he Commisaion proposts 0
Tequire annual site inspecttans by site
owners (&g, an apprepriate gevernment
agency). Depending on the specific
conditions of a patticular sue. 45 :
determuned during the pened following”
sita teclamation and before termiration
of a muill operatort’s ligense. & .-
determinalion muy be made that more
frequent inspeetions 8T mete R
comprehensive MOMIGHNE ate required
Mote specilic yuidance on Tong-teem
surveillance may be issued in the futsee
after more experience haa been gained
relayve to this 1szue. Resulls of such =
inspecztona would e subenitted to the”
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Commission wilkin 60 days following
each inspeclion.

The chteria in the new Appendix A
wuuld become effective following
completion of the rulemuking action
cantemplated herein by the Cammission,
except thal ¢esterion 13 would not
became effecitve until November 8. 1981,
under the provisiuns af the UMTRCA.

S. Paragraphs ib] of § 40.14 snd {e) of
§ 40.32 of 10 CFR 40 are being amended
to require the Direetor of the
Commisstan’s Cffice of Nuglear Material
Sufety and Suafeguards or his designec to
muke a positive findiog an an
applicant's proposed plans us meeting
the requirements ane objectives in
Appendix A prier lo cammencement of
construclion of a mill which preducas
byproducl material. This finding would
be that made in the final environmental
impact stalement (or other
environmental assessment) prepared
purzuanl to Part 51 of this chapter,
These proposed amendmants will delete
parograph jbl el 0N saas 1o
preciude exemptions from the
requiremants of §% 40.31{1} and 40.32(r)
of Part 40 and amend pazagraph {2] of
§ 40,32 50 a3 to raquire the denjal of
applications for licenses whern
canslruction is started before the
apprepsiate environmental appraisals
are completed and decumentsd. The
Commisson notes in this regatd that
milling resulls in the production of large
guantities af byproduct material as
tailings per year. YWhen construction of 2
mill commences, nearly irtevocable
commilments are made regarding
12ilings dispesal Given that gach mill
w@ilings pile constitules a law-level
waste burial site contaisting long-lived
radigactive materials, the Commission
believes that prudence requires that
specific methods of tailings disposal.
mill decontaminalion. sile recizmation.
surely arr and arrang
ta gllow for transfer of site and tailings
ownership br worked out and approved
before a license 15 grantsd.

The Commissian also notes that
stmilay irrevocable and/or itretrievable
<ommitments are invalved in the
commencement of construclion of plants
and [aciities in which source materials
are possessed 2nd used for the
praduction of uranium hexafluonde and
commerciai waste dispasai by Jand
bunial, Accordingly, the requizements of
the revised paragraphs (b} of § 40.14 and
(e} of § 40.32 would appiy to these plants
und facilities.

The proposed amendments to 10 CFR

believes commencemenl of conslruction
of these planis and facililies may also
resuil in irreveradle and irrelreveble
commilments of resources, Therefore,
the Commission Lelieves thal it 15 also
desirzble and necessary that a final
evir | impact stat tor
assessment e completed and
documented befere authorizing

1 of ign. Thus. 10
CFR 30.11{h]. 10 CFR 10.33{a](5), 10 CFR
78.14{bj and 10 CFR 70.23(a){7) are being
amended to conform to the foregoing
amendments o 16 CFR 40,

The amendments to 10 CFR Part 150
that zre to conform to Part 40's new
delinition of byproduct matetial and to
Part a0's coverage of such byproduct
material in Agreement Stales for the
theze years follewing enaclment af
LUNTRCA are immediately effective.
These amendments are in aceordance
with UMTRCA's provisions requiring
NRC licensing of tailings in Agreement
States for the three year inlenm.
Pursuant to UMTRCA. however.,
Apregment Stales may exercise
concyrrent jurisdiction aver tailings and
wagles for the three-year interim.

A new proposed § 150,154 is added to
enumetate certain autherities reservad
n the Commission under UMTRCA.
Paragraph {a} is drawn directly from
sections 204(f} and 202{a) of UMTRCA.
Paragraph (b} is extracted from § 83 of
the Atornit Energy Act of 1954, 24 added
by § 202(a) of UMTRCA. The language
of UMTRCA and its legislative higtory
indicate that the NRC is to make the
deterrninations under and establish
Tequirgments pursuant 1o § 83, which
minimum Federal standards and
determinations must. ender § 204{e} of
the UMTRCA. be met by the Agreement
States, New proposed § 150.31 and
£30.32 outline requirements in the
UMTRCA for Agreement State
regulation of tailings or activilies that
preduce such tailings or wastes, The
new requirements. which became
effaciive after November 0. 1951, are
taken directly from § 2740 of the Atomic
Energy Act. as added by § 204(e) of the
UMTRCA.

The preposed amendments lo 10 CFR

7@ eatablish fees for licensing and
inspection actions invelving only the
management of miil tailings and
assoctated wastes, The proposed fres
are based o NRC staff experignce
wnvolving the review of the
environmentai and public health 2spects
of uranium milling and rejated activitias.

3¢ and 7 aiso relate to
of construction of other types of plants
and facilities in which byproduct and
special nuclear materigls are used and
pussessed. The Cammission also

Praposad regulatory ch

Pursaant to the Atomic Energy Act of
1954, as amended, the Energy
Reorganization Act of 1974, as amended,
the Uranium Mill Tailings Radiation

Control Act of 3978, and section 553 af
litle 5 of the Unzted States Code. nolice
is hereby given that the Commission
prepuses to amend 10 CFR 36, 40. 70,
150, and 170 as indicated below.

The amendmenls to §§ 40.1. 40,24,
40.3, 404, 30,26, 130.3, and 156.15,
adopted as final rules in a document
printed eisewhere in this pact, are
ingluded below far purposes of clarity
and continuity. They are idenlified in
Ihe amendatary language as being
effeclive immedhately.

1. Seciion 30.1 of 10 CFR 40 is
amended {eflfective immediately) by
revising paragraphs {al ond {b) as
follows:

§40.1 Purposs,

{a] The-regulations in this part
eslablish procedures and criteria for the
issuance of licenses lo receive tilte o,
receive. possess, use, ransfer, deliver,
orimpart into or export from the Unied
Stales soyrce and bypraduct maleriais,
as defined in this Part and establish and
provide for the terms and gonditions
upon which the Commission will 1ssue
such licensas, The regulations in this
Part do nol establizh procedures and
criteria far the issuance of licenses for
materials cosered uader Title | of the
Uranium Mill Tailings Radiation Control
Act of 1978 (92 Stat. 3021 13

(b) The regulations contaitied in this
part are 1asued pursuant ta the Alomic
Endrgy Act of 1954. as amended (58 Star.
#19), Tile 1l of the Energy
Reerganization Act of 1974 {82 Siat.
1242} and Titte [[ of ke Uranium Mil}
Tailings Radiation Control Act of 1673
(42 USC. 7901,

2§ 40.22 ol 10 CFR 40 15 added
(eflective immediately) to read as
fellaws:

§40.23 Temporary coverige In
Agreament States.

Until November B. 1981, the
regulations in this Part shail govern the
Commission’s licensing of byproducl
material as defined in this Part in
Agreement States.

3. §40.2b of 10 CFR 46 is propused to
be read as follows:

§40.20 Coverage of inaclive tallings sies.
[3} Pror to ke complelion of he
remedial action, the Commission will
not require a license pursuan to this
Part for possession of bypraduct
material as defined in this Part that is
located at a site where milling
operalions are no longer active, if such
site is oz ia likely to be designated a
processing site covered by the remedial
action program of title I ef the Yranigm
Milt Tailings Radiatian Centrol Act of
1970, The Commission will exert its
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regulatory role in remedial aclions
exclusively through coneurrence and
canguliation in the exeeution of the
semedial aclion pursudnt 10 tite 3 of thit
Uranium Mill Tailings Radiation Contsol
Act of 1978,

{b} The Commission will reguire a
ligense pursuant to this Part for
byproduct matenial as defined in this
Part that 1s located at a site where
milling operations are nol longer agtive,
of suck site i3 not and will rot be
covered by the remedial action program
of title | of the Uramum Mitl Tailings
Radiation Control Act of 1978 provided.
howaevar, that the criteria in Appendix A
of this Part will be appiind to the
maxumum extent practicable, with
cansideration given to the unigue
circumstances of such jnactive siles,

1. §40.3 0f 10 CFR 4013 revised
(effective immediately) to read as |
follaws:

$403 License regquirements.

No person subjec! Lo the reguiations in
thss Part srall receive lile ta. own.
recelve, pos5Ess. use. transfer, deliver,
or impart Inlo or expurt from the United
States byproduct matenal as defined 1
this Part or any saurce material after
removal from its place of deposilin
aalure, except as authorized 18 2
speaific or general license issued by the
Commssan purssant to e regulations
in this Bark.

5. § 404 of 30 CFR A0 is revised
{effective immediately] by amending
paragraphs 40.4{a-1). 30.4[e). and 40411}
and adding new paragraphs 30.4{b-1]
and 40.4(p}

§40.4 Definitions.

fa-1} “Byproduct Material” means the
(aitings or wastes produced by the
extraclion or conceniration of uranium
oF thorum [Tom any ore processed
prumarly for tts source material content.
including discrete surface wastes
cesulling from uranium selution
exiraclion Processes. Underground are
bodies depielzd by such solution
extraclion operalions do not conshiute
“hypraduct materal” within this
defimuion,

{b=11 "Department of Energy” means
the Umited States Department of Energy
or its duly authenized representative

{e] "Persor” means (1} any individual,
corporation, partershig, firm.
asseciation, trust, estate, public or
privale mshitulion, group. Covernment
agency other than the Commission ar
\ke Uepartment of Energy excepl that
the Department of Energy shall be
considered a person within the meaning

of the reguiations in this Part 1o the
extent that ita facilities and activities
are subjzct to the licensing and related
reguiatory authority of the Commission
pursuant to section 202 of the Energy
Reargonization Act of 1974 (88 Stat.
1244) * and the Uraniem Mill Tailtngs
Radiation Control Act of 1973 (92 Stat.
21), any State or any political
subdivision af. or any political entity
within a State. any foreign government
ot nalion or any paiitical subdivision of
any such government of natien, ur other
entity; and (2] any legel successor.
represtalative, agent af agency of the
faregoing.

{1} With the excepiion of "byproduct
material” as defined ia Section 11e. of
the Act, other terms defined in Section
11 of the Act shatl have the same
meaning whea used 5 the reguiationn
this Fart.

{p) "Uranium Mhlling” means any
activity that resuits in the production of
byproduct material a3 defined i this
Part.

8. Section 40.11 of 10 CFR 4018
proposed to be amended by changing
the word “Adminstration” 1o read
“Department of Energy’” and by adding
\he words “or the Uranium Mill
Tratlings Radialion Cantrol Act of 1974"
following the weords "Eaergy
Rearganization Act of 1974

. Section 40,13 of 10 CFR 40 is
proposed to be amended by adding the
follawing sentence at the end of
paragraph (a}: “The exemplien
cantained in this paragraph dees not
intlede byproduct material as defined in
this Part.”

3. Section 40,15 of 10 CFR 3218
preposed to be amended by deleting
paragraph 40.34(b),

——r

¢The Department of Energy facilitie and
achvities ldentfied i section 362 are:

{11 Demenatraton Ligmd Hets! Fast Breedar
reactars when gperated as pary of he pawer
genstanan fichies of an electns uhility aystem. of
when gpeeated in any ciher munner [or ke purpose
of demanstzating ihe duitakibily for sommertial
apatication of such a reaciar.

141 Cher demonsiraiion nuclest Teactors. sxeent
1hase 1n existence un [nduacy 19 1975, when
sterated 43 part of the puwer Zeperation facalitees
ot un viecieis UBly axstem of when opersted m
arty uther mannes for the purpaas of emonsirating
the suitaliity far commergiai appacalion of such &
FERCLOL .

131 Facihipies used preaely for te recaipt and
1orade oF ighdevel tadirudlive wasies resulfing
from higensed scuviies

14} Retnevable Surfuce Storave Faoiliies and
her faciities aulburzed for the express purpuse ol
subsequent lonwteem storage of high-foved
sadloagins e wisle generaed by the Dvparment uf
Energy, which ars oul uned far. of are part ol
tryenrch and development activities.

9, Section 40.26 of WO CFR 3018 added
{effective immediateiy} to read as
follows:

54026 General lcenas for peasession
and siorage al bygrocuct material as
defined in this Pact.

{a) A general license is hereby issued
\o zecatve Hile to, own, ar BOsSESTE
byproduct material as defined in this
Parl without regard lo form or quantity.

|b] The general license in paragraph
{a} of this sectict applias only:

{11 In tha cage of lisensees of the
Commizsion, where acuvities that result
\n the production ol bypraduct matenial
are authonzed under a specific lieense
issued by the Commissien Qursuant o
this Past, to byproduct material
possessed or stored at an authonzed
disposal ontainment area ar
transported incident ta such authorized
activity: Provided. that authority to
receive litle 10, OWR, 0F possess
byproduct matenal under this general
licnnse shall terminals swhen the specific
license for source matestal expires. 15
renewad, ot is amended lo inclede a
speaific license for byproduct material
as defined in this Part: or

{2} in Agreement Stales unttl
November 8, 1991, where activities that
result in the production of bypradust
malerial are authonzed under & specific
ficense 1ssued by the Agreement State
on or before May 17, 1979, lo byproduct
matertal possessed, or stored atan
authorized disposal containment avea or
transported incident to such authorized
activities: Provided. that authority e
receive tlie to, owh. T GOSSESS
byprodust material uader such general
license shall terminate when such
Agreement State ficense expires 07 15
renawed. whichever first occurs.

te) The general ficense in paragraph
{a] of this seanon is sebject toi

{1) The provisions of Parts 18, 20. o1,
and sections 40.1. 40.% 40 2a, 46.3, 404,
305, 40.6. 40.41. 4048, 10.61. 4062, 4083
1045, 40.71, and 10.81 of Part 42 of thiz
Chapte; and

(2] The documentatien of daily
inspecticns of talings or wasle retention
systems and the ymmediale rotification
of the appropriate NRC remonal office
a5 wndicated in Appendix D of 10 CFR
Part 20, or the Director, Office of -
tnspaction and Enforcement. U.S.
Nyclear Reguiatory Commission.
Washington, D.C. 20555, of any failure in
a tailings or wasle ratention system
which cestlts in A release of tutdings er
waste inlo ynresiricted areas, andfor of
any unusual condilions {cendilions pat
contemplated in the desiga of the
reiention system) which if not correcied
could lead to fatlure of the system and
rasull o a release of lnlings or waste :
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into unrestricted ateas: and any
addilional requirements the Commission
may by order deem necessary.

10. Section $0.31 of 10 CFR 40 18
proposed to be amended by revising
§ 402100} and adding a new § 40.31{g) as
fottows:

§40.91  Appilcaticns lor speclfic Hcenses.

(al(1} Applicetions for a specific
license for source materis! or for
byproduct material preducad in
confunclion with the uranivm milling
activily for which a source matenal
license is sough! from the Commussion
should be fiied in quadruplicate on Form
NRC-2 "Application for Sourge Material
License,” wilh the Director of Nuclear
Materinl Safety and Safeguards. 1.8,
Nuelpar Regulatory Commission,
Waghington, D.C. 20555, Applications
may be filed in person ar the
Commission’s Oifices a1 1717 1 Street.
NW., Washinglon, D.C., er 7920 Narfolk
Avenue, Bethesda, Md. Informauon
contasned in previous apphications.
stalements, or reparts filed with the
Commiszion may be incorporaled by
eference, provided such referentes are
ziear and specifis,

(3} Applicalions for specific licenses
for byproduct mataria} a5 defined in this
Par! net sought in canjunction with a
source material license from the
Commission for zranium mitling shall be
filed with the Director of Nuclear
Material Safety and Safeguards, U.5.
Nuclear Reguialory Commission,
Washington, D.C. 20555. Such
applications inciude, until Novembe: 8,
1881, applicatians for specific licenses
irom the Commisaion for suck byproduct
materiai generaled by uranium milling
wader an Agreement State license issued
or renewed after May 17, 1579,

(g} An application far 4 license to
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aclivity which the Commission
determines will significantly affect the
quality of the environment. The Ditector
of Nuclear Maleriai Safety and
Saleguards or his desipnee, befors
commencemenl of consiruchan of the
plant or Iacitity 1n which the activity
will be conducted, on the bams of
information filed and evalvations made
pursuanl lo Part 51 of 1kis chapler. has
concluded. after weighing the
environmental, econemic. technieal and
ofther benefits against enviranmental
cosis and considering available
alternatives, tha! the aclion called for s
the issuance of the proposed ficense,
with any approgriate conditions to
protzct envitenmental values.
Commeneement of constructize Frior to
such a conclusion shall be grounds for
denial of a license to possess and use
source and byereduet mazersal in such
planl er facility.

12 Appendix A is propozed lo be
added te Parl 40 te read as follows:

Appendix A to Part4n

Critenia Relaung ta the Operation of
Uranium Mills and the Dispostion of
Tailings or Wastes (i.e. bypraduct
materral as defined in Sechian 12e.3) of
the Alemic Energy Act) Produced by the
Extraction or Concentration of Sourge
Material Frem Qres,

introductian. Every applicant for &
lic2rise to possess and use saurce
material 1z conjunction with uranium or
thorium milling is required by the
provisions of § 40.31{z) te include in a
license application praposed
specifications refating to milling
sperations and the dispesition of talings
or waste resulling fram such muling
aglivities, This appendix astablishes
technical, fingncial, ownetship, and
leng-term a)le surveiilance requirements
:a}aung {9 the siling, operation.

receive tille to. awn, feceive, §
and use soutce material for uranium
milling ot byproduct material. as defined
i thia Part. shall contain proposed
specifications relating to mitling
operations and the disposition of the
byproduct material 1o achieve the
Tequirements and objectives set forth in
Appendix A of this Part,

11. Section 90.32 of 19 CFR 4015
proposed to be amended by revising
§ 40.32(e) as foilaws:

§40.32 Generaf requirements for (ssuance
af apecific licences,
(e} In the case of an zpplication for a
license ta possess and use source and
byproduct material for uranium mifling,
preduction of uranium kexafinoride.
commerciat waste disposal by land
burial or far the canduct of any other

ination, d Ing, and
reclamation of mills and tadings or
wasle systems and sites at which such
rlls and systems are localed.

I. Techaical Criteria

Criterton i—Tailings ur waste
disposal areas shall be located at
temale siles 56 as to reduce potential
population exposures and the likeiihood
of humen intrusions te the maximum
extent reasonably achievable To avoid
proliferation of smatl wasle disposal
sites. hyproduct matenai from tn-gity
extraction eperations. such as residues
feam solution evaporaiion or
tontaminzled contral processes, and
wastes from smalt remote sbove graund
extraction operations shall preferably he
dispased of at existing large milt tailings
disposal sites: consideration will be
given 1o the nalure of the wastes, such

as their volume and specilic aclivily,
and to cosls and environmental impacts
of Iransporting the wastes to o large
disposal sile,

Criterion 2—Tailings or waate
dispesal areas shail be lacated at siles
whiere disreplion and dispersion by
natural fordes are eliminazed or reduced
to the maximum extent reasanably
achievable. In the selection of mill siles.
primary emphasis shatl be given to
1solatios of swilings or wastes, 9 matter
havirg loag-term impacts. as oppesed 10
consideration anly af sheri-lerm
convenience or benefits, such as
minimizahen of transportation or land
acquisibon costs, These eritena, which
preclude lecalion of tasiings or mull sie
in an area which could be disrupted by
natural events, such as fiveding, assurn
that the requirements of Execubive
Order 11988 concerning Noodplain
management are met,

Criterion 3—The “prime cption” for
disposal of 1aibings is placemens below
grade. either i mines or spegisliy
excavated pits, The evaluation of
aiternative sites and dizposal methods
periormed by mil! operstors in supporl
of their proposed Lailings dispasal
program {provided in applicant
environmental reports} shali reflect 1his.
In same mslances. befow-grade disposal
may nof be the most ervironmentally
sound approach. such as might be the
case if 3 high qualily groundwaler
formation is zelatively close to Ike
sutface or not very well isolated by
oveclying scils and rock. Also, geolagie
and topagraphic conditions might make
full, beiow-geade burial impracticable;
for example, bedrock may be
sufliciently neac surface that biasting
would be required 1o excavale a
dizposal pit at excessive cost, and more
suitable allernate sites are not availabie,
In these gases. it must be demonsrrated
that an above-grade disposal program
will provide reasonably equivalent
isclatten of the tailings fram natural
erostonal farces,

Criterion 4—If lailings or wastes are
disposed of above ground, the foilowing
siing and design criteria shall be
adhered 19:

{a) Upstreum rainfall calchment areas
must be wtilized to decrease the size of
the maximym passibls Nood whick
could erode or wash out sections of the
taltngs dispasal area,

{b) Topographic features shali provide
good wind pretection,

{e} Embankment slapes shall be
relatively Ral alter final stabilizzton 1o
minintize eros:on potennal and 1o
provide canservative factars of safety
assuring long-larm stability, The broad
objective shouid be 1o cantour final
slopes to grades which are as close as
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possible to these which would be
provided if \nilings were disposed of
below grade: this waould. for example.
lead ta siopes of about 10 honzontal la 1
vertical {10h:1v} or less steep. In general,
slopes should not be sicepet \han about
shilv. Where steeper slapas are
proposed. reasons why a slope less
steap than $hilv waould be impracticable
should be prowided, and compensaling
factors and conditions which make such
slopes accoplable sheuid be idenndied,

{d} A full. self-sustaimag vegelative
cover shall be established or riprap
amployed 1o retard wind znd waler
erosion. Special concern shall be given
10 slopes of embankments.

(e} The impoundment shall not be
located near a potentially asuive fault
Ihat could cause 2 maximum credible
cacthquake larger than thal which the
impruadment could teasanably be
expected to withstand.

{f) The impoundment, where [zasible,
shautd be designed o insorporaie
features which will promote depasition,
For example. design [eatures which
promate depeaition of sediment
suspended n sny runcll which flaws
into the smpoundment area might be
wtilized: the objective of such a deaign
fealure would be to echance the
thickness of cavas over time.

Criterion 3—Slepa shail be taken o
reduce seepage of loxic materials inte
groundwaler to the maximum extent
reascnably achievable. This gould be
accomplished by lining the bottom of ©
\ailings arens and reducing the
inwentory of liquid in the impuundment
by such means as dewatering tailings
and/or recycling watet from lailings
impoundments (G the mill. Furthermore,
ateps shzll be taken during stackpiling
of gre to minimize penetralion of
cadionuclides into underlying sous:
surtable methads include lining andfor
compaction of ore storage areas. Also.
tailings treatient, such as aeulralizalion
lo promote immobilization of toxic
substances shall be considered. The
specific method. or combination af
methods, 1o be used must be worked out
on & site-specific besiz. While the
primary mettiod of protecting
groundwater shall be isolation of
tailings and tailings solutions, dispasal
involving contact wilk groundwater will
be cesmidered provided suppotting tests
and analysis ure presented
demenslrating that the propased
disposal and treatmert methods will
preserve qualily of groundwaler.

Criterion 6—Suffigient earth cover,
but nat iess than thres metera, shall be
placed over tailings ox wastes at the end
of milling operationa to resultin a
calcufated teduction in surface
exhalation of randon from Whe Lailings o

wastes lo less than wo picocuries per
square meter pes second above natural
Lbackground levels. Dirgct gamma
axposure [rom the tailings or wasles
should be reduced to background fevels.
Plasuc or cther syntnenhc caps should
nat be used to reduce randen axhelation
from the tailings or wasies. Cover
material muat not include mine wasle oT
rock that contain elevated tevels of
eadium: sails wsed for cover must be
esgontialiy the same. as fat as
cadivactinly 15 capeerned: as that of
surrounding soils.

Criterion T—Al least ane fufl year
priar Lo any major siie conalyuction. a
preeperalional monitoring pragram
should be conducted Lo provide
compteie basaline dalaona milling site
and 113 environs prior to developmant.
Throughout the constriction snd
opecation phase of the mill. an
aperalionial monloring program should
he conduclad to demonsitate
compliance with applicable standards
and regutations: to evaluate
purformance of comiral systems and
procedures; Lo avatuate epvironmentat
impacts of operalian: and e detect
potential long-term offects.

Criterion 8—=Miilling operations shail
be conducted 30 that all aichorne
elftuent releases are raduced to as law
as 15 reasonably achievable below the
limits in 10 CFR Part 20, The primary
means of accomplishing this should be
by means af emission controls.
Institutiona} cocirols, such as sxtending
the site boundary and excl area,
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are effectively shelternd fram wind, guch
a5 may be the case where they are
dispased of below grade and the tailings
surface 19 nok exposed to wind.
Consideration should he given i
planning tailings disposal programs 19
methods which would allow phased
covering and rectamation of tailings
impaundments since this will help in
controlling partculate and radon
smissions during operation. To control
dusting from diffuse sources. such as
tailings and ore pads whers gulomatic
conirols do not apply. operaters should
develop weitten aperating procedures
specifying the methods of cantrol which
will be utilized.

Ceiterion §fA]~Daily inspections al
tmilings oF wasle relention aysiems shail
be conducted and documented. The
approptiate NRC segional office as
indicated 1n Appendix D of 10 CER Part
120, or the Director. Office of lnspection
and Enforcemant. .5, Nuclear
Regulatery Commission. Washington.
D0, 20533, shalt be immediately notified
of any fatlure in a tailings or waste
retentipn system which resulls in a
releass of lailings or waste into
unrestricted areas. andfer of any
unuaunl condilions (conditions not
contemplated in the design af the
retention system) which if not corracted
could lead to failuee of the system and
sesull in a release of tailings or waate
into wnrestricted areas.

11. Financial Criteria
Critecion 9~Financial susety

may be employed to ensure that offsite
expasure limils are mel. but galy after
elforts have been taken to conital
ermissions at e source to the maximum
extent reasonably achiavable.
Notwithslanding the existence of
individual dose standards, strict controt
of omuissitns is necessary o assure that
populalice exposutes are reduced o the
maximum exlent reaserably achievable
and 1o avoid site contamination. The
groatest potenual sources of oftsite
tadiation exposure (aside from radon
exposure] are dusling from dry sutfaces
e the tailings dispossl area not sovered
by 1ailings solution and emissions from
yellgweake drying and packaging
operations. Yellowcake drying and
packaging operatiins should cease
when elffuent control devices ace
inaperalive or not working at their
teasonably expected beat pecformance
levals. To cantral dusting fram lailings.
that portion not covered by standing
tiquids should be wetted or chemucaily
stabilized to prevent or minimize
blowing and dusting ta the maxsmum
extent reasonably achievable, Thia
ragquirement may be relaxed if tailings

a ts shall be established by
each mill cparatar ta assure that
sulficient funds will be available to
catry out the decontamination and
decommissioning of the muil and sile
and for the reclamatian of any 1atlings
oc waste disposal areas. The amount ol
funds to he enaured by such surely
arrangements shall b2 based on cast
estimales in an approved plaa for (1}
decont ion and d issioni
of milt buildings and the miling site ta
levels which wouid aliow unrestristed
use of these areas wpon
decommissioning, and (2] the
reclamation of tailings and/or waste
disposnl areas in aceordance with
technical criteria delinested in Seclion i
of thus Appendix, The license2 shail
qubmil this plan in cenjunction with an
snviranmental repatt that addreases the
pected envir tal impacis of the
milling operation. decommissiomng and
tailings reclamation. and eveluates
sligenatives for mitigating these impacts,
The surety shall cover the payment of
the charge for long-lerm survmliance
required by Criterion 10. In establishing
specific surety arrangementa. the ’
licensee’s coat eatimites shall lake into
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account total capitel costs that would be
i d if an ind len? ca

were hired Lo perform e

d g and rec ion work,
In arder 10 ave:d unnecessary
duplication and expense, the
Commissicn will accept financiat
surelies that have been consalidated
wilh financial or surcty arangements
established to meet requi s of
other Federal ar Slate agencies andfor
locs! gaverning bodies for such
decommissioning, decoatamination,
reclamation, and long-lorm site
surveillance. The licensee’s surety
mechamsm will be reviewed from time
ta time by the Commission {generaily at
the ime of license renewal] to assure
sufficient funds for complelion of the
reclamation plan if lhe work had %o be
performed by the reguiatory authority.
The amount ef surely liabity should
change in accordance with the predicted
east of fulure tectamalion. Factors
alfecting reclamation cost estmates
include: inflation; increases in the
amount of distuthed land: and
desommissioning and reclamation that
has been performed. This will vield a
surety that is at least sufficient af all
tumes 1o cover the costs of

di iening and rocl of the
areas thal are expecied ta be disturbed
before the next license renewal, The
et of the surety mechanism must be
open ended, Liability under the suraty
me.’,. r;sm shail remain in effect until
the reclamation program has heen -
compieled and approved. Einancial
surety arrangements generally
acceptabie to the Commission age:

{a) Surety bonda:

(b) Cash deposits;

{c} Certificates of depasit;

{d) Deposits of government securities;

() Letters ar lines of credity and

{) Combinations ef the above or such
other lypes of arrangemenls as may be
approved by the Commission,

Criterion J0—A chatge of $250,000 1o
cover the casts of long-term surveillance
shail be paid by each mill gperator to
the general treasury of the United Slates
or ta 2n appropriale State agency priar
to the terminalion of a uttnium or
thoriem mil! license. If site surveillance
requiremants at a particular site are
determined, o the basis of a site-
specific evaluation. to be significantly
greater than those specified in Crizerion
12, variance in funding requiremen(s
may be specified by the Commission.
The total charge o cover the costs of
long-term surveitlance shall be such
that, with an assumed 1 percent annual
real interest rate, the coliscted funds
will yield interest in an amount
sufficien? o cover the annual costs of
site surveillance. The charge will be

adjusted annually to recoghize inflalion,
The infation rate to be vsed is \hat
indicated by the change in the
Consumer Price Index pubiished by the
U.5. Department of Lzbar. Bureau of
Laber Statishics,

111 Site and Byproduct Material
Crwnership

Criterion 11

A These criteria relating to ownership
of tailings and their disposal sites
Beceme elfective on November 8, 1981,
and apply ta all jicenses terminated,
ssued, or renewed after thul date,

B. Any yrantum or thorium milling
license or lailings license shall contain
such terms and conditions as the
¢ ion det £ to
assure that, prior to lermination of the
license, the licensee will camply with
ownership requirements of this critarion
for sttes used for tailings disposal,

C Title to the byproduct material
licensad under this Part and land.
inciuding any inlerests therein (other
than land owned by the Linited States or
by a Stata) which i5 used for the
disposal of any such byproduct matesal,
shall be transferred to the United Statos
or the Staze in which such land is
located. a1 the option of such Stale. For
licenses isgued before November 8, 1987,
the NRC will review an spplicant's
plans lo effect arrangaments to allow for
transfer of sile and lailings ownership
Prior to issuance of a licerae.

D. !f the Commission determines that
use of he surface or subsurface estates,
o7 both, of the land transferred to the
United States or 1o a State will not
endanger the poblic health, safety,
welfare, or enviranmant, the
Commiasicn will permit the use of the
surface or subsurface pstales, or both, of
such land in a manner cansistent with
the provisions provided in these crileria,
I the Commission permits such use of
such land. it will provide the person who
transferred such land with the right of
first refusal with reapect to such use of
such land.

E. In the case of any utanium or
thorium milling license in effect on
Novembar 8, 1082, the Commission may
cequire, befere the termination of yuch
license, transfer of land and tnterests
therein (including tnilings) to the Unsted
States or a State in which such land is
located at the option of such State as
may be necessary to pratect the peblic
health. welfare, and the enviconmant
from any wifects asaaciated with
byproduct material defined in this Part,
in exerciaing thia requirement, the
Cammission wiil take into consideration
the slates of the ownesship of such land
and inlerests therein (ineluding tailings)
and the ability of the licensee to transfer

" title and qustody thercof to the Uniled

Stales o a State. For licenses issued
belore November 8. 1981, the NRC will
review an applicanl's plans Lo effect
arrangemenis to alfow. for transfer of
sie and tailings ownership prior to
issuance of a license. Subsequent
renewals shall not disqualify hicensees
otherwise efigible for such consideranon
under this criterion.

F. Malenal and land lzansferred 10 the
United Stites or 2 State ie accardance
with this Griterion shail be transferred
withoul ¢ost to the United States ae a
State ather thar admimstrative and
legal cost3 incurred in GArrying oul such
ransfer.

C. The provisions of this Part
respecling fransfer of utle and custody
1o land and trailings and wastes shall
not &ppiy in 1he case of lands keld in
trust by the United States for any Indian
nbe or lands owned by such indian
iribe subject to 2 resinction against
alignation impased by the United Stales
in the case of such lands which are used
for the dispesal of bypreduct matertal,
as defined in this Pzrt, 1ke licenses shail
enter into arrangements with the
Commission as may be appropriate to
assure the long-terms surveiliance of
such lands by the United Slales.

V. Loag-Term Site Surveiflanen

Criterion 12--The final disposition of
tailings or wastes at muiling sites should
be such that the need for eNngaing aclive
mainlenance is not necessary lo
preserve izelation, As 2 mimimum,
annual site inspections shall be
conducted by sile owners where
taiiings, or wasles are stored to confirm
the intogrity of the stabilized tardings er
wasle syalems and to determine the
need, if any. for maintenance and/or
manitoring. Results of the inspection
shall be reported ta the Commission
within 60 days following each
inspegtion. The Commission may require
mare frequent site inspections if. on the
basis of a site-specific evaluation, such
a need appears nacessary due to the
features of a particylar tailings or waste
dispasal system.

13. Section 70.34 of 10 CFR 5015
proposed to be amended by deleung
patagraph 70.14(f),

4. Section 70.23 of 10 CFR 70 is
proposed to be amended by revising
paragraph {a)[?} to read as follows:

§70.2] Requirements for the spproval ¢
pplications.

fa} <+

17) Where e proposed activity 1s
processing and fuel fabricalion, scrap
fecovery, conversion of yramum
hexaltuaride, commercial waste
dispasal by land busial, or any other

s



activity which the Commissicn
determines will significantly affect the
quality of the environment, the Dizector
of Nucigar Material Saiely and
Safeguards or his designes, before
commencement of constraction of the
plant ar facility in which the activity
tilt be conducted, or the basis of
infarmation filed and evaluations made
pursuant o Part %1 of this chapter. has
canciuded. after weighing the
envirenmental, ecoRomit. techmeal. and
othez benefits ageinst environmental
casts and considening availabie
aiternatives. that the agtion calied foris
the issuance of the propased license.
with any appropriate conditions to
protect enviromental vatues,
Commencement af construction priot to
such conciusions shall be grounds fot
denial to posses and use special nuclear
matenial in such plant or facility.
15. Section 30.11 of 10 CFR 30 is
proposed to be amended by deleting
paragraph ae.11{b},

18. Section 30,33 of 10 CFR30is
proposed to be amended by revising
parsgraph [a][3} to read a3 follows:

$30.33 Ganeral requirsments lor issuanca
of spacitic llcenses.

(5] In the case of an application for &
licenan to receive and possess
byproduct materiai for commescial
waste diaposal by land buriat ar for the
condugt of any other setivity which thi
Commission determines will
sigaificantly alfoct the quality of the
environment, the Director of Nuclear
Material Safety and Safeguards or his

Jasig before 1 of
conslruction of the plant of facility In
which the activity will be conducted. on
the basis of izformation filad and
evaluations made pursuant 10 Part 51 of
this chapter, has concluded. after
weighing the environmselal, economit,
technical, and ather bepefits against
environmental coss and considering
available alternatives, that Lhe action
called for ia the iasuance of the
proposed license. with any appropriate
conditions ta protect enviranmenial
values. Commencement of canstruction
prior to such conclusion shall be
grounds for derial of a license 1o recesve
and possess byproduct materiat in such
pians or facility-

17, Seclion 150.3 of 10 CFR 15013
smended feffective immediately] by
revising paragraph 1503(¢} to read a3
fallows:

5§ 150.3. Ratlnitons.

{c] “Byproduct material” means (1)
any radioactive malatiai [excopt special
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nuclear material} yielded in o made
radioactive by exposure to the radiation
incident to the process of producing ot
wtilizing special nuciear material: or (2]
the tailings or westes produced by the
extraction or cancentration of uranium
or thatium from any ore pracessed
primarily for its source matenal content
including discrete surface wastes
resulting from solution extraction
processes. Underground ore bodies
depieted by such sclution xtraction
gperations da not constitute “byproduct
material” within this definition.

18, Section 15015 of 10 CFR 15C is
amonded (effective immediately) by
adding a new paragraph [a}(7). to read
as follows:

§150.15 Paraona not sxempt

{T] Uatil November 8. 1981, the receipt
of title to, awnership of. caceipt of.
possession of, use of, tranafer ef.
delivery of. impart or exporl of the
byproduct matertal as defined in
§ 150.3(¢){2) of this Parti Provided.
however, that during this perad any
Siate may exercise any autharity snder
State law respecting such maltesial in the
aame manner, and ta the same extent, as
permitted before gnactment of the
Uranium Mill Tailings Radiation Contral
Act of 1978, In case of canfiict between
Federal and State requirements
regarding a license. the Federal license
tequirements shalt prevait uniess the
State requirements ace more stringent
than the Federal requirements.

15, 10 CFR 150 is propased to be
amended by adding a new § 1153 to
read as foliows:

§ 150452 Centinued Commission
autharity pertaining to bypraduct material.

{a) Prior lo the lerminalion of any
Agreement State Ticanse for byproduct
material as defined in § 150.3(c)(2) of
this Part, ot for any activity that results
in the productivn of such malerial, the
Com#ssion shall have made a
determinalion that ail applicable
standards and requirements pestaining
te such material have been mat

(b) After November B. 1981, the
Commission reserves the authority 1o
establish minimum standards segarding
‘eclamation. tong term sueveillance {ien
continued site observation, monitonng
and. in some cases where pecessary,
muintenancel. and gwnership of
bypreduct mazen:al as defined in
§7150.3(c}{2) of this Part and of land used
23 a diaposal site for such material. Such
teserved authorty includes:

(1} Authority to establish such lerma
and conditicna as the Comsission
determines necessaty ta assure that,
priot lo termination of any ticense for

byproduct matesial as defined in

§ 150,3{c}{2} of this Part. or for any
activity that results in the production of
such matoetal, the ticensee shall comply
with decentamination.
decommissioning, and reclamation
standards prescribed by the
Commissiom and with pwnarship
requirements for such materials and its
disposal site as the Commission may
eatablish:

{2} The authority 10 requite that prior
to termination of any license far
byproduct materiai as defined in
% 150.3c}{2) of this Pagt or for any
activity that results in the production of
such material, that tifie to such
byproduct matenal and its disposzl stte
e transiecred to the United States or
the State i which such matesial and
Jand is acated, at the optian of the State
[pravided such option is exercised pnos
1 termination of the license);

{3} The authonty permit use of the
surface or subsuriace gstates, f both, of
the land transferved to the United States
or a State pursuant te paragraph (0}2]
of this section i 4 Manner consistent
with the provisions of the Uranium Mill
Tailings Radiation Control Act of 1978,
provided that the Commisston
deterrnines that such nae would ntot
endanges the public health. safely.
weifate. or the enviropment:

(4} The authorily to requira, in the
case of a license far any activily that
produces such hyproduct materizl
{which licenge was in effect an
November 8, 1961 transfer of fand and
material pursuant to paragraph (b}{2). of
Ihig section, taking into consideration
the status of such material and land and
interasts therein, and the abiity of the
licenseg to transier title and custody
(hereaf to the United States or a State:

(53 The authority 1o require the
Secretary of the Depariment of Energy.
other Federal agency, or State,
whichever has custody of such property
and malerigls. 1o undertake such
monloring, maintenance. and
emergency meqsures 38 are nECESIICY to
proteet the public health and safety and’
other actions a3 the Commission deemy
necessaty lo camply wilh the standards
promulgated pursuant to the Uranium
Mill Tatling Radiation Contral Act of
1978 and

{6] The authority to enler inlo
aArrangements 39 may be appropriate lo
assure Federal long term surveiilance
{i.e.. continued site observation of such,
gisposal aites on land held in trust by
\he United States for zny [ndian tribe o
land owned by an Indian Iribe and
subject 1o a restriclion against
alienatian impased by the United States.’
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20. 10 CFR 150 15 proposed 1o be
amended by adding & new § 150.31 e
read as follows:

§150.31 Requirements for Agreement
State reguisiion of byproduct material.

Alter Navember 8. 1881, in the
licensing and regulation of byproduct
material, as defined in § 150.3[e)j2} of
this Part. or of any activity which resulls
10 the production of such bypreducl
material, an Agreemant Slate shail
requirs—

{a) Compli with req
estabhshed by the Commission
pertaiming to awnership of such
byproduct material aod dispasal siles
for such matenal: and

{b) Compliance with standards which
shall be adopted by the Agreement Stale
for the protection of the public heaith,
safety. and the environment from
hazards associated with such material
which are equivaleni. to the extant
practicable. or more stringent thaz,
standards adapted and enforced by (he
Commussion for the same purpose,
ineluding reguirements and standards
promulgated by the Commission and the
Adminisitator of the Envi

Liii) Consideration of allemalives,
incluging allernative sites and
enminecring methads. to the aclivilies Lo
e conducled pursuant to such license:
and

{1v) Consideration of the long term

including decommi
decontamination, and re¢lamation
impacts ngsociated with activities 1o be
canducted pursuant to such License.
ichuding (e management of any
by praduct material, as defined in
§ 150.3{c){2} of thus Part: and

(4} Prohibit any major cansiruclion
activity with respect to such malenal
artor lo cemplying with Lhe provisions of
paragraph (c){3) of this section,

[d} No Agreement Stale shail be
required under paragraph {c} to conduct
procesdings cancerning any license or
regutation which would duplicate
progeedings conducted by the
Commission,

21, 10 CFR 150 is proposed to be
amendod 10 add § 15032 to read a3
Jollows:

§156.32  Funds tor reciamatian or

Prolection Agency pursuant to the
Uranm Mill Tailing Radiation Conlrol
Act of 1978; and

{c) Procedures which—

{1) In Lhe case of licenses under State
law incltde—

{i] An oppertunily, afler public notice,
for written comments and a public  *
hearing, with a transcripl.

(i} An opportunity for crosa
examination, and

[ii) A writlen detetmination which is
based upon findings ircluded in such
determuinalion and upon the evidenca
presented during the public comment
pertod and which is subject to judicial
review;

(2} In the case of rulemaking, pravide
an opportunity for public participation
through writlen comments or a public
kearing and provide for judicial review
aof the rule:

{3) Regquire for zach license which has
a significant impact an the human
envirgnment a wriiten analysts [which
sha!l be available to the public before
the commencement of any such
aroceedings} of the impact of such
license. including any sctivilies
conducted pursuant thereto, on the
savironment. Such analysts shall
inglude—

mair o1 byproduct material.

(2} The total amount of fends an
Agreement State collests, pursuant te a
license for byproduct malerial a5
defined in § 130.3{c](2} of this Part or for
any achvity that results in the
production of such matenal, for
reclamation or long term maintenance
and manitaning of such matertal. shall,
after November &, 1281, be transferred 10
the United Stales if title and custody of
such material and 1ts disposal sile is
\ransferred to the Uniled Slates upon
teemination of such license, Sush funds
inclede. but are not limited to, sums
collected for long Lerm surverllance {ic..
continued sile ebservation, monitering
and. in some cases where necesaary.
maintenance]. Such funds do not.
howavar, include monies held as surety
where ne defaull has occurred and the
reclzmation or sther bonded activity has
been performed.

{bl If an Agreement Slale requires
such payments for reclamation or long
term surveillance {i.e.. continued site
chservalion, menitoring and. in some
cases where necessary. maintenancel,
they payments must. after November 8,
1981, be sulfictent 10 ensure compliance
with those standards established by the
Co on pertmning ta bonds,

{i) An af the radiclogical
and nonradiciogical impacts to the
public heaith of the activities ta be
conducted putsuant to such license:

{ii) An assessment of any impact on
any waterway and groundwater
resulting from such activities;

surgties, and financial arrangements to
ensure adequate reclamalion and long
term management of such byproduct
material and 1ts disposal site.

2, § 170.2 of 10 CFR 170 is proposed
to be revised lo read as foilows:

51702 Scope.

Excopl for persons whe apply far or
hold the permils, licenses. or appravals
exempted in § 150,11, the regulalions in
this part apply o a person who is an
applicant for. or helder of, a spesific
byproducl mateniai license issued
pursuanl lo Part 40 of this chapler. a
specific speetal nuclear material license
igsund pursuant to Purl 70 of this
chapter. a specific approval of spent fuel
casks znd shipping contaners issued
pursuanl lo Pari 73 of this chapler. 2
specific request for approval of sealed
sources and devices contathing
bypraduct matenal. source material, or
spec:al nuelear matertal. or a production
or ulilization focihiy constructon permit
and operating license issued pursuant to
Part 50 of this chapler. to routine salaty
and safgquards inspections of a licensed
persen, to a person whe applies lor
approval of a reference standardized
design of a nuclear sleam supply system
or batznce of planl. for review ol a
facility site prior to the submission of an
apphcation for a construction permil. fer
review of a standardized spent fuel
facility design. and for a special project
review which the Commission
completes or makes whether or notin
conrjunction with a license application
on Fle or which may be filed.

23, §170.3 of 10 CFR 170 is proposed
1o be amended by revising paragraphs
170.3 {a} and {¢] to read as lollows:

§170.3 CTefloitions,

As used in this part:

[2] "Byproduct material” means {1)
any radipactiva malterial (except spegiai
nuclear material} yielded in or made
radicactive by exposure to the radiation
incident to the process of praducing or
utilizing spectal auclear materiak or (2)
the tailings or wostes produced by the
extraclion of conceniralion of uranium
or thor:iim from any ere processed
primarily for ils source malerial content.
including digcrete sutface wastes
resulting from uranium sclution
exiraction processes, Underground ore
bodies depteted by such solution
extraction oparations de not constitute
“byproduct material” within this
definition.

[c} "Malerials license” means a
byproduct material license issued
pursuant lo Part 30 of thus chapler, or g
seyrce or byproduct material license
issued pursuant to Part 40 of this
chapter. ar a special nuclear matersal
license 1asued pursuant to Pagt 70 of this
chapler,
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24. §17031 of 10 CFR 170 Es proposed
10 be amended by adding 2 new
category 4.0 to read 28 follows:
$170.31 Scheduis of teas for matarlais
Hgenags and other ragulatory sarvices.

4001 Licenses specifically heti the

and contrary to the public interest. and
make the amendments ta 10 CFR 401
40.22. 40,3, 40.4, 30.26, 150.3. and 150,35
immediately effective. The Commission
notes in this tegard thal informal wrilien
comments on shis matier were sohicited
and received fram industry.

receipL poIeLIION. Lsk, AF swnarship ol
1alings or wastes {i.e.. byproduct material}
sroduged in sanjunchieh wath heap-feaching
aperations.

R, Kt

(2} Licensea specilicaily authanzing the
receipl p use, 0 hig af

envir ta} groups. and several
Siales {these comments may be found in
\he Commission's public document Faom
in a memorandum dated May 9. 179,
from the Exegutive Legal Ditector 1o the
Commission entitled “Staff Respanse to
e Commission Request for Further
information Regarding SECY-79-80
“Timing of Cerlain Reguirements af the |
Uramium Mill Tatlings Radiatian Conteol
Act of 1978 7). Comments an these

r o

Lashings ar wastes {i-2 byproduct matettal}
prodeced in conjunciion ‘with milling.
aperalion.

_ 7500
M LGIra” R— - 12400
Pesench 3 drsicomenl 1234 ATy

(3] Licenaes specifically autheriziag the
rpceipt. possesalan, use. oF awaership of
tailings or wastes (i byprodusl matetial)
produced in ronjuaction with tn situ leaching
cperasans.

25, §170.32 of 10 CFR 170 19 proposed
1o be amended by adding a new
category 48 to read as foilows:

517002 Schedula of leea for heaith and
aafety, and safegquards inapeetians for
materials licenses.

4.0, Liccases specifically autherizing the
receipl, pOSIESEIAN, Uit 07 ownershy of
tadings of wasles [Le. bypraduct matetial)
praduged by the extraciion or concentrattan
ol uranium or theriwm from any ore
processed primanly Tar s asurce material
conlenl.

e L Ll

The Commizaion finda that beeayse
Lhe regulations qupporiing the general
license musl be affective immediately so
45 to prevent exisling mitling operalions
from being in techeical viclalion of the
Atamic Energy Act, good cause exists
purayant to 5 13.5.C. 353 to waive the J0-
day comment periad. 15 impructicabie

dments aze invited, however. and
the new regulations remain subject to
further modifications in eapanse to
such commants.
{Secs. 1te.{2 01, 82, a4, 1610, 161 278 Pub.
1. Ne. 83-703, 68 Siat. 938 el seq, 42 USC.
2pt4edz), 2311 2113, 3115 »201b, 2201x, 20211
Dated st Wasiingion, D.C thus 22nd day of
August 1978
iar the Nuclear Regulatoty Commiasion-
Samuel [ Chitk, T
+ Searetary of the Cammission. ~
{FR Do 7328318 Filed =TT &Y am}
BILLIRG CODE TIM-0 -
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REW MEXICO'S RESPONSE
TO CHAIRMAN MORRIS LDALL'S SEPTEMBRR 19, 1979 (ETTER
TO GOVERNOR BRUCE KING
BY
CUBIA L. CLAYTON
NEH MEXTCO ENVIRONMENTAL IMPROVEMENT DIVISION

| APPRECIATE THE OPPORTUNITY TO APPEAR BEFORE THE COMMITTEE TOBAY TO
DISCUSS THE TAILINGS DAM FAILURE AT CHURcH Fock, Mew MExico WHICH CCCURRED o
Juiy 16, 1979, FIve oF THE ISSUES RAISED BY THE COMMITTEE HAVE BEEN ADDRESSED
BY INDIVIDUALS WITH THE New MExtco State EnsINeer OFFICE AD MR. Frep ALLEN IS
HERE TO PRESENT THOSE FINDINGS TO THE COMMITTEE. [ WILL ADDRESS THOSE ISSLES
NOT TREATED BY MR, ALLEN, My STATEMENT IS INTENDED TO PROVIDE A GENERAL OVER-
VIEW, T WILL, OF COURSE, RESPOND TO ANY FURTHER QUESTIONS THE COMMITIEE MIGHT
HAVE,

THE FACTS BRIEFLY ARE AS FOLLOWS:

AoUT 6:45 ON THE MORNING OF JULY 16, AN EMPLOYEE OF UniveD Muctear
CORPORATION OBSERVED A BREAK IN THE TAILINGS DAM LOCATED AT CHURCH Rock, New
MEx1cO. THE MILL WaS SHUT DOWN BY 7:00 A.M. THAT MORNING AND APPROPRIATE
AUTHORITIES INCLUDING THE Mew MExtco FwvirowvenTAL IMProverent Division (EID)
WERE NOTIFIED, THE FLOW WAS STOPPED BY 7:50 A.M. WITH A TEMPORARY DIKE. IT
APPEARS THAT THE RELEASE CONSISTED OF APPROXIMATELY 1100 TONS OF TAILINGS
(SANDS) AND 95 MILLION GALLONS OF TATLINGS SOLUTION. THE FLOW WHICH WAS
CONFINED TO PIPELINE CANYON AND THE R10 PUERCO EXTENDED To THE NEw MExico-
PRIZONA STATE LINE AND BEYOND TO THE AREA OF SANDERS, ARIZONA,

EID F1ELD PERSONNEL WeRre oN THE UNC SITE BY 9:00 A.M. TO INSURE THE MILL
HAS SHUT DOWN, THE BREACH PLUGGED EFFECTIVELY, AND EARLY DAMAGE ASSESSMENT AND

N T T
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SAMPLE COLLECTION WERE INSTITUTED. SHORTLY AFTER NOON, A TEAM FROM EID anD
1vE STATE ENGINEER OFFICE WERE ON SITE FOR PRELIMINARY DAM FAILURE ANALYSIS
AND TO COORDINATE SAMPLE COLLECTION FOR ENVIRONMENTAL DAMAGE ANALYSIS. A
FORMAL MILL SHUTDOYN ORDER WAS ISSUED sy FID 7o CoMpANY OFFICIALS BY 800 poM,
ALTHOUGH TT SHOULD BE NOTED THAT UNC HAD VOLUNTARILY SHUT DOWN AS NOTED EARLIER,

THE STOP ORDER WAS FOLLOWED ON Juy 18 By AN EID CLEANUP ORDER AND AN
ADDITIONAL STOP ORDER FROM THE STATE Encineer OFrIcE, QN AueusT 13, 1979
UNC wAS ISSUED CLEANUP INSTRUCTIONS GIVING CLEANUP CRITERIA AND CONSIDERABLE
ADDITIONAL cLEANUP REQUIREMENTS BY EID. AN ADMINISTRATIVE ORDER WAS ISSUED
gy THE ENVIROMMENTAL PROTECTION Acency on AugusT 9, 1979 AND A STOP ORDER BY
T NucLEAR REGULATORY COMMISSION ON Ocroser 13, 1979,

EXTENSIVE MONITORING AND SAMPLE COLLECTION erFoRTs BY BoTH UNC AND ED
WERE BEGUN ON JuLy 16, THE DAY OF THE BREACH, TN AN EFFORT TO QUANTIFY THE
EXTENT OF THE SPILL, AND TO PROVIDE INFORMATION NECESSARY FOR CLEANUP. THOSE
CFFORTS ARE CONTINUING TO THIS DAY AND WILL CONTINUE INTO THE FUTURE, THERE
WAS SOME DIFFICULTY IN OBTAINING SPEEDY LABORATORY ANALYSIS, AND ON
SeprerBER 22, 1979 THE NUCLEAR ReGULATORY COMMISSION ARRANGED FOR A FIELD

LABORATORY TO BE PLACED ON SITE. THE LABORATORY HAS BEEN ANALYZING APPROXIMATEL
GEVENTY SAMPLES PER DAY SINCE ITS ARRIVAL A HAS BEEN OF GREAT VALLE IN LOCATING
AREAS TN NEED OF CLEANUP. As oF (CTOBER 17, UniTeD HucLEaR CORPORATION HAS
REMOVED APPROXIMATELY % 150 ToNs OF MATERIAL FROM THE ARROYO AND DEPOSITED 1T
T0 THE TAILINGS AREA. THOSE EFFORTS WILL CONTINUE UNTIL TOTAL CLEANUP HAS
BEEN ACCOMPLISHED, 10 PLACE THE AMOUNT OF TIME AND EFFORT EXPENDED TO DATE

[N SOME PERSPECTIVE IT MIGHT BE NOTED THAT OR WaTER PoLLUTION CONTROL SECTION.
UAS HAD FIVE GEOHYDROLOGISTS INVOLVED FOR A TOTAL CF MORE THAN 300 MAN-DAYS.
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QR RaDiATION PROTECTION SECTION HAS HAD FIVE SPECIALISTS AND TWO TECHNICIANS
INVOLVED FOR A TOTAL OF MORE THAN 350 MAN-DAYS, AHD SEVEN OTHER FIELD PERSONNEL
HAVE BEEN INVOLVED FOR MORE THAN 50 Man-pavs. THIS DOES NOT INCLLDE THE EFFORT
FROM OUR STATE LABORATORY SYSTEM OR THE EFFORT REQUIRED BY THE New Mexico State
Envarnezr Oerice,

THE RESULT OF MONITRING EFFORTS TO DATE MAY BEST BE SUMARIZED AS FOLLOWS,
ON THE DAY OF THE SPILL, WE OBSERVED AN IMMEDIATE AND DRAMATIC RESPONSE IN
SURFACE WATER, TRACE ELEMENTS AND RADIONUCLIDES WERE PRESENT IN EXTREMELY
HIGH CONCENTRATIONS, AS WOULD BE EXPECTED, THERE WAS NOT A COMPARABLE RESPONSE
IN GROUND WATER. AT PRESENT, THE SURFACE WATER APPEARS TO HAVE USDERGONE
SIGNIFICANT RECOVERY, BUT IS NOT YET BACK TO PRE-SPILL QUALITY. THERE HAS
BEEN A GRADUAL INCREASE IN SOME CONTAMINANT LEVELS IN GROUND WATER AS
DETECTED AT THE NEAREST OBSERVATION WELL. MOTHING WE HAVE FOUND TO DATE
INDICATES ANY HAZARD TO HUMAN HEALTH, HOWEVER, WE FEEL THAT CONTINUED LONG-
TERM MONITORING S ESSENTIAL.

THERE HAVE BEEN MANY STATE AND FEDERAL AGENCIES INVOLVED SINCE THE DM
FAILURE OCCURRED.  IN ADDITION TO THE NEw MEXICO ENVIRONMENTAL IMPROVEMENT
Diviston anp THE New Mexico STaTe FnsINEER OFFrce WHICH HAVE PRIMARY JURISDIC-
TION, THERE HAS ALSO BEEN INVOLVEMENT BY THE NuCLEAR REGULATORY COMMISSION,

THE ENvIRONVENTAL ProTECTION Asency. THE U.S. Corps oF ENGINEERS. THE

Inoran HeaLTH SeRvIce, THE BUREAU oF TNDIAN AFFAIRS AN THE CENTER FOR
ComunrcasLe Disease ConTroL, ALL AGENCIES INVOLVED HAYE MADE CONTRIBUTIONS
OF ONE KIND OR ANOTHER.

THE AGREEMENT STATES FROGRAM HAS NOT BEEN WITHOUT PROBLEMS, THERE ARE i
CERTAINLY EXAMPLES WHERE FAILURES HAVE OCCURRED iN AGREEMENT STATES INCLUDING.

TN

—
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UNFORTUNATELY, THE MOST RECENT EXAMPLE IN New Mexico, [T SHOULD BE POINTED
QUT. HOWEVER, THAT THERE HAVE ALSO BEEN FAILURES WHERE THE FEDERAL GOVERMMENT
HAS HAD EXCLUSIVE JURISDICTION. THE ART OF TAILINGS MANAGEMENT 1S DEVELOPING
SO RAPIDLY AND IS AS YET SO FAR FROM PROVIDING THE DEFINITIVE ANSWER THAT ANY
REGULATORY AUTHORITY HAS HAD AND WILL CONTINUE TO EXPERIENCE PROBLEMS

UnpeR SecTion 274 oF THE Atomic Enerey ACT, THE .S, NucLEaR REGULATORY
COMMISSION HAS THE RESPONSIBILITY FOR EVALUATING STATE PROGRAMS AND TERMINATING

THE STATE'S JURISDICTION IF IT IS NOT ADEQUATE TO PROTECT FUBLIC HEALTH AND
SAFETY. AT THIS TIME THERE IS NO BASIS FOR SUCH DETERMINATION I8 HEw MEXIco.

THERE ARE SEVERAL ADVANTAGES TO MAINTAINING THE DGREEVMENT STATES PROGRAM,
THE FIRST IS THAT FROM THE FEDERAL GOVERNMENT'S POINT OF VIEW, IT 1S COST-
ESFECTIVE IN THAT EXCEPT FOR TECHNICAL ASSISTANCE, [T IS AN ENTIRELY STATE-
FUNDED SROGRAM. THERE 1S ALSO AMPLE EVIDENCE THAT THE STATE IS IN A tUCH
BETTER POSITION TO RESPOND GUICKLY IN EMERGENCY SITUATIONS. AT LEAST IN
New MEXICO., BECAUSE OF OUR AGENCY'S OTHER ENVIRONMENTAL PROTECTICN MANDATES
AND STAFFING, THERE IS OPPORTUNITY FOR A MORE COMPREHENSIVE REVIEW OF LICENSE
APPLICATIONS THAN 1S GENERALLY POSSIBLE AT THE FEDERAL LEVEL.

FINALLY, THERE IS THE QUESTION OF THE IMPLICATIONS OUR AGENCY HAS DRAWN
FROM THIS INCIDENT FOR EUTURE MILL TAILINGS LICENSING. THE FIRST AND MOST
OBVIOUS IS THAT WE NEED TO QUBSTANTIALLY INCREASE OUR INSPECTION ACTIVITIES
OVER URANIUM MILLS DURING THE OPERATION, POST-OPERATION AND RECLAMATION

prases.  THE EID MUST CAREFULLY CONSIDER ANY PROPOSED NEW TAILINGS SITE IN
RELATION TO THE SURROUNDING DRAINAGE AND GROUND WATER SOURCES, AMD WE MUST
CONSIDER ALTERNATIVE SCHEMES INCLUDING THOSE WHICH WOULD ELIMINATE THE NEED
FOR ANY RETENTICN DAMS,
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ADDENDIRY TO NEW MEXICO'S RESPONSE
TO CHATRMAN MORRIS UDALL'S SEPTEMBER 19, 1979 LETTER
TO GOVERNOR BRUCE KING
By
J. L. Whiteman, D. T. lopez and F. R. Allen
New Mexico State Engineer Office
The September 19, 1979 ietter from Chairman Morris K. Udall to Covernor
King recuests testimony on eight issues. Five of these issues, mumbered as
in Chairman Udall's letter, are quoted below and followed by our discussion.
1. An assessment of the probable causes of the accident and of
their relationship to other tailings contaimment structures
licensed or under construction in New Mexico.
Two consuiting engineering fims retained by United Nuclear Corporation, Sergent,
Hauskins and Beckwith and Jacobs Engineering Group Inc. and Wahler Associates,
prepared reports on evaluation of the probable cause of failure. The State
Engineer concurs with their conclusions which are cited below.
The Sergent, Hauskins & Beckwith report concludes:
"As documented in the following sections of this report,
it is concluded that the breach was caused by the following
sequence of events.
A, Transverse cracking of the embankment ccoirred
at the area of the breach due to differential
settlaments,
B. The tailings pond surface rose above the protec—
tive beach sands fronting the dam in this particutar
area, and free liquids came in direct cammmnication
with the crack(s).
C. Flow of liguids through the crack (or system of
cracks} created erosicn, widening the cracks to

the point of total breach."
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The Jacobs Engineering Group, Inc. and Wahler Associates report concludes:
"pased on factual and photographic evidence made available,
personal interviews, and on-site chservations of post-failure
conditions, the failure is probably due to cracking with
subsequent internal erosion. This cracking resulted fram
differential settlement which resulted from different rates
of consolidation of the hetercgencous foundation. The
cracking mey not have extended to the downstream siope and
the failure of the extreme downstream portion may have been
due to other camon causes of fallure where a high hydraulic
gradient exists."
although each dam is unigue because of site conditions and design, there are
two general categeries of uranium tailings dams in New Mexico. ©One category
is dams constructed in their entirety with a campacted earthen embankment.
There are two dams in this category. one of which is the Church Rock dam and
the other is under construction but not yet approved for cperation. The
second category is dams started with a small compacted earthen embankment and
constructed in stages using the discharged tailings sands as embankment material.
fhere are four dams in the second category which are under construction and in
operation.

3. A detailed description of United Nuclear Corporation's response
to the accident and to requests of the State.

on July 18, 1979 the State Engineer issued an order to United Nuclear Corporation
reguiring an invastigation of the cause of the failure. The order also provides
that no repair or replacement of the dam shall be undertaken until plans and
specifications have been prepared and the plans and specifications have been
approved by the State Engineer.

Upon learning that the Corporation was excavating tailings sands in the reservoir

-2-
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adjacent to the dam and was continuing to construct the dam, the State
Engineer issued a second order to United Nuclear Corporation on August 8,

1979 requiring that excavation of the tailings sands within 150 feet of

the upstream crest of the dam be terminated and that no further construction
of the dam be carried on without the written approval of the State Engineer.
The Corporation has complied with this order. On Septewber 5, 1979 United
Nuclear Corporation furnished the State Engineer and others with the
consulting engineer's reports on evaluation of the cause of the failure. OCn
September 28, 1979 United Nuclear Corporation furnished the State Engineer
preliminary plans and specifications and proposals for the resumption of
milling eperations, except for necessary materials and stability analyses which
had not yet been completed by the Corporation’s engineers. The Corporation
has indicated that they would scon conplete the analyses so that plans and
specifications, including the analyses, and proposals for resumption of opera-
tion could ke formally submitted for the State Engineer's consideration.

On Octobar 3, 1979 United Nuclear Corporation reguested State Engineer approval
of discharge into the existing central pond cell and newly constructed below

grade borrow pit. On October 5, 1979 the State Engineer approved the request

on the conditions, among others, that all discharge be under the supervision of

a New Mestico registered enginesr, that the elevations of liquid levels be

limited as specified and that sand beaches with a dimension of at least 150 feet
be constructed and maintained.
6. A camparison of the tailings impoundment structure design

approved for licensing by the State with the tailings

impoundment structure as it existed at the time of the

accident, (Were aspects of the approved structure design

not. implarented which might have helped prevent the July

dam failure?)
The approved plans and specifications require a sandy drain zone on the down-

stream portion of the dam. This drain zone was not constructed to full height

-3
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in the southern half of the dmm and was entirely omitted in the northern
nalf. At the breached section near the scuthern end of the dam about one—
third of the height of the drain zone was omitted, It ig the consensus of
the engineers involved in the revies and evaluaticn of the failure that had
the drain zone been constructed according to approved plans and had the
tailings beach been in place as reccumended by the Corporation’s engineers,
it is likely that failure wonld not have occurred.

7. A sumary of any implications you might draw for future New
Mesrico mill tailings licensing.

The State Engineer has concluded that all dams being constructed by the use
of tailings, or otherwise, o impourd mill discharges must be considered dams
wler construction which must be under the supervision of a registered profes-
sional engineer. On September 13, 1979 the State Engineer issued orders to
the owners of uranium tailings dams, over which he has juris@iction, requiri.ng
the submission of qualifications of professional engineers who will supervise
the continuing construction of the tailings dams. Further, a status .report
certifying safety of the dam will be reguired before any impoundment may be
initiated.
8. A description of any activities planned or under way in the

State to assess other existing tailings structures for

possible similar problems.
Or July 20, 1979 Governor King reguested assistance fram the Albuguergue pistrict
Corps of Engineers in determining whether other uranium tailings dams in New
Mexico are safe, The Jorps under the National Dam safety Program has undertaken
ard recently completed an initial inspection of these dams. The State Prngineer
will revies the Corps’ final inspection reports and make such independent review
as appropriate to ascertain the safety of the structures. The owners of tailings
dams under State Engineex jurisdiction will be required to correct any deficiencies

fourd.
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DEFPARTMENT OF THE ARMY
ALBUCUERQUE DISTRIGT, CORPS GF ENGINEERS
P.O BOX 1580
ALBUQUERQUE, NEW MEXICC 87103

- 9 October 1979

Yonoratle RBruce #ing

fovernor of Kew Mexico
" State Capitol Building

Santa Fe, KM 87591 -

Dear Governor King: .
I have completed my review of the additional inforsmation made available
by Uaited Muclear Corporation consultants since my 3 August 1979 letter
to you regarding the cause of failure of fts Churcth Rock tailinces dam.
Inclosed are my comments that relate to the assasswent of failure and
additionally, to some particular precautions that should be taken in the
tebuilding of the dam section that failed and the raising of the dan to
its ultimate height.

Based upon available informnticn as to design, comstruction and operation,
and the conditions observed at the site follotding the breach, I find, as
did the consultants, that the principle cawse of failure was differential
settlement of the foundation with the resultant formation of cracks by
which Eluid penetrated the embankment. The change in characteristics of
the embankment material when subjected to the highiy acidic flulds may
have Influenced the rate of failure substantially. Defensive design
techniaues are now available which will pernit cowpetent rebuilding of
the breached structure and construction of the planned increase in height.

Sincerely,

1 Incl
Ap stated

District Ingincer

Copy furnished: (v incl)
State Engineer Office
Bataan Memorial Bldg.
State Capirol

Santa Fe, MM 87503

Hr. Tom Naca: N.M, IR
AHr. James P, Uniphe: NRC
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ATTACHMENT 1

Review Comments and Recomnmendations
To Geotechnical Investigational Reports -
Church Rock Tailiugs Pam

Serpent, Hauskins & Beckwith - Vol. 2 — History

Information contained in Vol. 2 of Sergent, liausking & Beckwith report
indicated that the starcer dam consists of & zoned embankment which
includes an upstream, relatively impervous clayey zone and a granular,
Tore pervious downstream zone, It was also stated that, "The design
was based on a zone of tailings being continuously maintained against
the upstream face of the ewbankment to act as 2 buttress fill." However,
the approved design and construction drawings do not indicate that a
" continuous zone of tallings was to be provided against the upstrean face
ef the embankment. When cracking of the starter dam was first observed
In December 1977, Vol. 2 of Sergent, Hauskins & Peckwith states, "It
was recomnended by Sergent, Hauskins & Beckwith and Kaiser Engineers at
that time that the cracks be monitored for a period of time to derermine -
1f any wmovement was taking place. It was also recomnended that a sand
bezch be developed in these arsas as soon as possible and that a sactlement
monitoring program be started.” Vol. 2 of the report further staces,
"ss previously stated, the cycloning operation never operated continuously
over a long periocd of time due to various operational problems. While
cycloning was net taking place, spigoting to continue the sand beach
was being accomplished. However, since the sand beaches were not being
formed during the periods of cyeloaing, the pond elevation began to rise
over the previously formed beach in such a way that shallow depths of
tailings liquid began to front the dam in isolated areas. The area of
the breach was one of those areas." Based on the above informatiom,
it appears that_g_ﬂgg;gg,ggpecc, a zopne of tailings being_continuously

maintained ageinst the upstream fage of the embankment, was noC met,

Based on the information presented in Vol. 2 of Sergent, Hauskins &
Beckwith report regarding the appraved design and construction drawings,
the post-failure cross sections of the breached area presented in Vol, 3
of Sergent, Hauskins & Beckwith report, and visual inspection of the
breach by Corps of Engineers personnel on 15 July 1979, rthe starter daa
was mot built in accordance with the approved drawings, 4= evidenced

"By the comstruccion GE Chi TowRELean "salegted “sandy ELLL zOne.

Tt is also questionable as to whether project operation procedures were in
-aecordance with the design, construction and operation requirements for
maintaining a ninimun freeboard of 5 feet at all times and a_continuous

Zone of tailings or sand beach against thé Upstream face of the embankment.
— T e )

’
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Sergent, Hauskins & Beckwith = Vol, 2 = History

It is our understanding from previous conversations with the State Engineer
0ffice personnel that the embankment cracking which occurred in December
1977, the bentonite grouting of these cracks in February 1978, and embank-
ment cracking which occurred in October 1978 were not formally repcrted to
the State Engineer Office and that this fnformation was not made available
uncil after the failuve of the Church Roclk Tailings Dam. Since this infor—
mation was of urmost significance and paramount in the evaluation of the
safety of the structure at the time when cvacking was first observed, not -
only the owner of the structure, but also the State Engineer Gffice should
have been contacted and informed of these conditions.

In the report to Kaiser Engineers from Sergent, Hauskins & Beckwith, dated
16 Jaauary 1976 and entitled, “Report of Additional Geotechnical Studies
Church Rock Uranium Mill Tailings Dam'', which is presented in Appendix A,
Vol. 2 of Sergent, Hauskins & Beckwith report, sespage analyses for the
. proposed future embankment are discussed and presentad. The above Teport
‘of 16 January 1976 stated, "Seepage analysis was based on a preiiminary
zvaluation by Kaiser Engineers that siimes will produce a barrier of
very low permeability and, thus, there will be very little underseepage.
1f such a barrier is not created, substantial seepage through the embank-—
ment foundatlion materials would occur. It is recommended that this factor
“be carefully evaluated in fipal design." However, the comstruction speci-
ficarions and drawings do not make any specific provisions as to the
depth, grading requirements, and extent of borrew pit excavation. In
fact, the report submitted by Jacobs Engineering ©roup, Inc. and Wahler
Associates dated 22 August 1979 and entitled, "United Nuclear Corporation
Church Rock Tailings Impoundment Dam, Evaluation of Probable Cause of
July 16, 1979 Failure"” discusses the rate and pattern of saturation of
the deeper foundation alluvial deposits. The report states, "The rate
and pattern of saturation were probably influenced by the direct exposure
of the heterogeneous alluvial strata to reservoir fluid at the deep
{30tfeet) excavation face creared by borrowing in extremely close proxim—
ity along the southerly portion of the dam aligoment." ¥n additionm,
Vol. 2 of Sergent, Hauskins & Beckwith report states, “Borrow materials
for the upstream selected clayey f£111 zone were obtained largely from
borrow pits within the pond area ... the largest pit developed within
the pond area was located between approximate stations 40+00 to 55+00,
about 20 feet upstream from the toe of the starter dam. Tiis borrow
plt excavation ranged from about 20 to 30 feet deep with side slopes
of about 1:1." In view of this information, substagrial seepage through
the embankment foundation materials did gccur and this condition of_
Chderseepagewdi nor carefullg_quluated and_impigmented iq_ghg“finﬂl
désign as evidenced BY the lack of contrel of the borrow pit excavation
* alonp the sdithexr1¥ Fofeion of the dam alignment.

—_— - e = 2 e i i At mmaa e e s
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Sercent, ilauskins & Beckwith = Vol. 2 ~ History

In addition, seepage analyses for the embankment and foundation materials
of the srarter dam were not discussed or presented in the reports subrd.tted
b the consultants.

In the report from Sergent, Hauskins & Beckwith to Kaiser Engineers,
dared 16 January 1976 which is presented in Vol. 2 of Sergent, Hauskins &
Beckwith report and entitled, UReport of Additional Geotechnical Studies
Church Rock Uranium Mill Tailings pam", potential cracking of the embank-
ment was discussed and excerpts of the report are as fallow.

#ys discussed in our earlier report, large sattlenents of embank=
ment will occur in the areas of deep alluvium with consequent
Jarge differential settlements in transiticn zones between areas
with rock foundations and foundations of deep alluvium, For this
reason, Lt ds recommended that the clay zone be compacted at about
2 percent above the optimum moisture content or mwore Lo produce

ag flexible an embankment as possible.”

"gacause of cracking considerations, it is also important that a
clean cohesionless granular zone be provided in the downstrean
portion of the dam which is mot susceptible to cracking. This
is important to prevent piping through any transverse cracking
in the clay zone. For this reason, it is recommended that the
drain be extended up the face of the starter dike as shown in
Sketch No. 2. Tnis is important because the silty sands may be
slightly cohesive and, thus, susceptible Lo cracking.... Lt is
reconmended that all zones of the embankment be compacted fo a
minimum of 95 percent of maximum density as determined in accor-
dance with ASTM D698. As stated above, special meisture control
is recormended for the clay zone.... Careful moisture comtrol
of the clay zone will be extrensly important due to the cracking
considerarions."

Dased on previous conversations with the State Engineer Officer personnel,
the above report of 16 January 1976 was not made available to rChe State
Engineer 0ffice prior to the approval of the design and construction
documents.

Ir is important to note that differential settlement and subsequent
cracking of the embankment were expected in the design stages of the
embankment in that downstrean filter zomes were required to pravent
piping through any transverse cracking in the clay zone. In view of
these considerations, goynsgggangiLgcx_zones consisting of inclined

drains and dratnage blaakets_ ghould have been designed and provided

for the starter dam as well as the final or future embankment.
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Sergent, Hauskins & Beckwith - Vol. 2 - History

4% is important to note that the compaction and moisture for the enbank~
ment materials recommended by Sergent, Hauskins & Beckwith were not
incorporated into Ehf_°°“5t?EEFﬁﬁﬂ specifications,

The construction spevifications for the starter dam as presented in
Appendix A, Vol. 2 of Sergent, Hauskins & Beckwith reporc states in
paragraph 5.4 Construction of Embankments and Arrove Fill thar the anpw
bankmenz marerials shall be "compacted to 90 percent of AST D1557 maximum
density for cohesive soils™ and that "the materials shall be placed at
appropriate moisture contsnts for compacticn." The above specifications
further state dn paragraph 5.8.1 Laboratory Control, “The nolsture~densicy
relation will be deternined by the Soils Engineer in accordance with

ASTi! D1557."

The compaction test specified in ASTM DIS57 is a modified coempaction test
using a I0-pound rammer and an }8-inch drop. Whereas, the standard com-_
paction test, as specified in ASTM D698, wequires the use of a 5.5-poumnd
ramuer and a l2Z-inch drop. The significance of the above different test
methods is that the nodified compaction test (ASTM D1557) requires a
greater conpactive effort than the standard compaction test (ASTM D62Y),
which in turn results in higher wmaxipun densities and lower optinum watar
contents.

In order to provide for one aspect of defensive design against potential
cracking of the clay zone (Zone 1) materials, the moisture content of
the compacted clay zone should have been specified as being within the
linits of optimum moisture content and 2 percent wet of optimunm moisture
content as determined by the standard conpaction test specified in

ASTY D693. ' .

The resurvey of 18-20 November 1976 as presented in Appendix B, Vol, 2

of Serpent, Hauskins & Beckwith report, was apparently the “As=Builc"

or initial survey performed after conmstruction of the startar dam. The
Starter Dam resurvey of 18-20 Novenmber 1976, indicates both vergical

and horizontal "As~Built" variations from design limits. In particular,
from Station 51400 to Station 57+00 (Kaiser Stationing), the vertical
measurements Iindicate approximately 1 foor to approximately 3 feer dif-
ference from grade design; the horizontal measuraments indicates approxi-
mately 2 feet to approximately 26 feet of averbuild in the downstream
direction. The cross sections preserted in Appendix B indicate that

the "As-Built" conditiouns are substantially different from the "Design
Linits (neat line)" or typical section requirements in the reach extending
from Scation 51400 o Station 537+00 (Kaiser Stationing). This appears

to indicate a lack of quality control during construection.
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Serment, Haugking & Beckwith = Vol., 2 — History

The gradation specifications for the proposzd future embankment Zone 3

Filter materials, as presented in Appendi- C, Vol. 2 of Sergent, Hauskins

& Becksrith repors, appears to meet filter criteria and compatible with

the Zone 1 fill material gradation specificaticns with the exception

of the percent passing the Ho. 200 sieve requirement. The percent passing
_the No. 200 sisve should not be greater than 5 percent. The gradation
requirenents for the Zone 4 filter marerial does not meet filter ceriteria

for Zome 2 fill materials. Design of an inclined drain, adjacent to "
the downstreanm slope of the starter dan and consisting of a multiple~-stage
£iiter ond a dounstrean drainage bianket, would be required for safe
operation of the structure. These filter materials should comsist of

clean, well-graded sands and designed according to filter criteria as
discussed in the text, Seepage, Drainaze, and Flow Nets by iarry R. Cedergren.

In addition, the Zone 2 Fill material gradation requirements as presented
in Appendix C, Vol. 2 of Sergent, Hauskins & peckwith report are too
coarse to act as a filter zone for the starter dam Zone G fill materials
_if differentizl settlement and cracking of the starter dam were expected.
tlad the "selgcted sandy £411" zome (Zone 2) for the starter dam been
constructed in accoraance wilh the approved QQsign_gnd~ggggggpggiod"
drawings and if the Zone 2 £i17 Tatsrials consisted of ciean, well~Eraded
jzﬁa’fﬁ’ﬁegggg;grained_ﬁandsngggemﬁling tfoge Specified for the Zone
EFEEEEEE_EEEEEQEAEb_;t_;g_possible that the fazilure would mot have oceurted.
e

1t is also important to note that the gradation specification for Zones
1, 2, and 3 fill materials which are presented in appendix C, Vol. 2 of
Sergent, Hauskins & Bechkwith report are not specified in the approved
construction specifications.

Serpent. Hauskins & Beckwith - Vol. 4 - Existing Dam Stability

The Flow Het constructed for the cross dikes as presented In Figure 11,

. Appendixz C, Vol. 4 of Sergent, Hauskins & Beckuith report is not entirely
gorrect, based on flow net construction principles as discussed by Harry
R, Cedergren in his text, Seapane, Drainage, and Flow Nets. A flow net
was constructed by Corps of Englneers personnel using the cross section
presented in Figure 11 of the above report. Flow met and seepape analyses
of the crossz dike sectlon were made using a stratification ratio of &
horizontal to 1 vertical for the tailings sand foundation materials.

The horizaontal permeabllity of 1,300 fefyr for the railinps sand vas

used to calculate the quantity of seepage flow throupgh the tailings sand -
foundation materials. ‘The analysis indicated that the upiift pressures

at the dovmstream toe of the tailings slope are not great enough to cause
sand boils and piping through the foundation tailings sond. The egtimared,
quantity of seepage ﬁlow_tg;gugh_;he_foundﬁtion tai}ing§ sand is apprqi}-

Patel?‘?fzbtrzﬁbic fect per year per foot of cross dike.

-
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Sergent, Hauskins & Beckwith - Vol. 4 - Existing Dam Stability

Potential for liquefaction of the cross dike foundation tailings sands
were not discussed in Vol. 4 of Sefgent, Hauskins & Beckwith resort.
However, in the report by Jacebs Engineering Group, Ine. and “ahler
Associates, liquefaction potential for the cross dikes was discussed.

The report states, "The saturated sands upon whick the dike is founded
could liquefy if a large earthguake cccurred nearby. Liguefaction of
these materials could alse occur if excavation of these materials extended
significantly below the iine of saturation."

The report by Jacobs Engineering Group, Inc. and Wahler Associates states,
"because the tailings impoundnment is located in an area of low seismic
activity and because the divider dike wouid be utilized for a shore periecd
of time, the possibility of this type of failure is considered extremely
remote."” However, based on Corps of Engineers criteria, the Church Rock
Mine Tailings Dam is located in seismic zome 2, correspending to moderate
damage and a seismic coefficient of §.05. In addition, based on conversa-
tions with the State Engineer Office, United Nuclear Corporation, and
Sergent, Hauskins & Beckwith personnel, the cross dikes would be used

for approximately 8 wonths during the interim of remedial dasign and
repair of the 5tarter dam, and design and comstruction of the proposed
future embankment.

The Corps of Engineers does not know if blasting mathods are used to
excavate the uranjun ore at the project site and the proxinity of such
blasts to the dam. If blasting is performed for mining operations, then
blasting vibrations may pos=ibly occur at the dam site, In this case,
liquefaction of the cross dike foundation tailings sands could alse occur.

muﬁmmbwwonme@wmSMthEMManmﬂmxsmﬁwwm
be saturated, seismic vibrations at or near the project area could cause
-liquefaction of these foundation materials and subsequent failure of the
‘eross dikes. Fileld and Laboratory testing of the foundation tailings
sands for the cross dikes should be performed te adequately deternine
factors of safety agoinst and/or probability of liquefaction occurrence.
In addition, seismic instruments should be installed to monitor seismic
activity or vibrations at the damsite.

Jacobs Enpineerings Group, Imc. & Wahler Associates — Evaluation of
Probable Cayse of Failure and Serpent, iaushkins & Beckwith Vol. 3 =
Breacli Investiration

Tae slope stability analysis presented in Vol. 3 of Sergent, Hauskins &
Bechkwith report for the starter dam was made for the assumed seepape
condition at the tire of failure and also earthquake loading for the
assumed seepape condition at the cime of Eailure. The method used for
slope stability analysis was the Spencer-Wright method which is a
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Jacohs Enrineerings Grouo, Inc. & Wahler Associates - Evaluation of
Pronable Cause of Failure and Secpent, llauskins & Heclyith Vol. 3 =
Breach Iuvestigation

circular are analysis. Slope stability analyses were not performed for
the starter dam for "Emnd of Construction” and "Maximum Storage Pool with
Steady Sespage” conditions and “"Carthquake Conditions"” as describad in

1.5. Muclear Regulatory Commission Regulatory Guide 3.11. Since the
subsurface investipations indicate that the foundation soils consist

of alternating layers of sandy clays and ciayey and 511ty sands, some
‘having low shear strenpths as indicated by triaxial shear tests, the

need for Wedge Slope Stability Analyses is warranted. Kowever, Wedge
Analyses were not performed for any type of loading condition fox the *
starter dam nor for the proposed future embankment.

Wedge Slope Stabiliry Analvses for the starter dam were performed by

Corps of Engineer personnel. The section analyzed for the starter dam

was that which was presented for the breached area and shown on Figura 4,
Appendix C, Vol. 3 of Sergent, Hauskins & Beckwith report. Zhe shear
strengths and unit weights of the embankment materials used in the analyses
were the same as those used in the stabilicy analyses presented in the
report. llowever, a shear strength of 4 = 107 and ¢ = 500 PSF, as indicated
by triaxial shear tests, was used for a zone of foundation clay located
from approxinately LL 6900 to EL 6920, as Indicated by the subsurface
“investigations. The "End of Constructien" and "Maximum Storage Pool

with Steady Seepage” conditions were analyzed using the Vedge Hethod

and the minimum factors of safety wer 709" and,1.53, respectively fo:

the starter dam. The mininun factors 6f safety as required in Huclear
_Regulatory Ccommission Repulatory Guide 3.11 for "End of Construction”

apd "Haximum Storage Pool with Steady Seepage" conditions are(l.3and

(E;?; respectively. The abave stabiliry analyses Eor the starter dam
Trdicate that additional stability analyses are warranted and should

be performed for the remedial design of the starrter dam and the proposed
future erbankment. Extent and effect of embankment cracking should be
considered in the sbove recommended stability analyses.

it was reported by the consultants in the meeting on 5 September 1579,

that the pil of the tailings liguid is 1.2. The pinhole dispersion Cests
which were perforped imdicate that the embankment materials were dis=
persive when the pil of the liquid is below 2. vol. 3 of Sergent, Haushins
& Beckwith report states, "Pinhole tests of the embankment soils indicaced
that they were nondispersive when tested with distilled water. Tests

with the acidie tailings fluid, however, (pii of about 1.0} indicated sevare
erosion." It 1s not known how far a transverse crack or a system of
transverse, horizontal, and/or lonpitudinal cracks may have extended
dewnstream through tie embankment within the breached area. ilowever,

it has been establislhied that the cailings liquid, which has a Pl of 1.2,
vas in direct contact with the upstream slope of the embankmenc, at the
location where failure occurred, prior to the pyreach., The pinhole cest
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Jacobs Enecineerings Group, Inc, & Wahler Associates - Evaluation of
Prohable Cause of Failure and Sergent, Hauskins & beckwith Vol. 3 —
Lreach Investigatjon

procedures and data are not described in the reports submitted by the
consultants and should be presented. Additional tests, such as Perceat
Sodiun vs. Total Dissclved Salts, and large slot filter studies using
representative samples of the existing embankment and foundarion materials,
proposed borvow materials for construction of the future embankment, and
the tailingps liquid should be performad to adequately provide defensive
design measures apainst the dispersive nature of these marerials. A
thoroush discussion of these and other tests for dispersive soils are
presented in the following recent publiications: 1) "Piping in Earth Dans
Constructed of Dispersive Clay: Literature Review and Design of Laberatery
Tests' by Edward B, Perry, $oils and Pavements Laboratory, U.5. Army
Enpineer YWaterways Experimenc Statien, Vicksburg, Miss., Hovember 1%75.

2) '"Dispersive Soil Problem at Los Esteros Dam' by T. N. Mcbaniel and

R. 5. Decker, ASCE Geotechnical Journal, September 1579. In the above
publication by Edward B. Perry, the author states, "Piping ir an earth -
dam is the progressive internal erosieon of the soil by the flow of warer
along preferred seepage paths such as eracks or sandy lenses transversing
the width of the dam.... Dispersive clays are a particular type of soil
in which the clay fraction erodes in the presence of water by a process

of deflocculation.... Lf the water is flowing, a5 in a crack in an earth
dam, the detached clay parcicles are carried away and piping occurs."

Vol. 3 of Sergent, Hauskins & Bechwith report states, '"Thus, it does not
appear that the acidic nature of the tailings fluids contributed directly
to the cause of failure, However, if the free tailings Ffiuid flowed
rapidly through an open ¢rack to the downstrean face of the embankment,
the acidic nature of the fluid may have accelerated the rate of erosion.”
The report by Jacobs Engineering Group, Inc. and Wahler Asscciates states,
"Pinhole dispersion tests indicate that the materials are net dispersive
when the pH of the raffinate was above 2 and the materials were dispersive
when the pll s below 2 (normal pond liquid). Since such a smll portion .
of the dam or foundation in areas near the breach are saturared this
reaction is not believed to be the cause of failure. However, dispersion
could have accelerated the loosening of material along sides of a crack
and contributed to extension of the crack and internal erpsion.” The
significance of the pinhole tests is that the conditions at the time of
failure and properties of the embankment materials and the tailings liquid
indicate that the materials were definitely susceptible to dispersion,
If 2 crack or a system of cracks existed within the enmbankment, caused

by differential settlement of the foundation materials, and at the locagtion
where the tailings liquid had ponded againsc the embankment, thea it is
quite conceivable that dispersion of the embaankment and/er foundation
materials may have occurred through a crack or a system of cracks and
eventually resulted in the faflure of the dam.
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Jacobs FEacineerines Group, Inc. & Wahler Associates — Evaluation of
Probable Cause of Failure and Serpeat, Hauskins & Beckyith Vol., 3 -
Brezch Investination

The report by Jac os £ngineering Groug, Inc. and Wahler Associates staktes,
*The consolidation process is probably mot complere. The logs of post-
faiiure drill holes along the dam crest through the embankment and beyond
to depths of 55 feet into the foundation soils reveal that the shallow
aliuvium, 10-15 feer, is not saturated except in a few Iimited reaches.
Therefore, more settlement upon saturation should be anticipated.,”" Con—
solidation tests of embankment foundation materials as presented in
Appendix B, Vel. 4 of Sergent, Hauskins & Beckwith report and discussed

in the report by Jacobs Engineering Group inc. and Wahler Associates
indicate that additional settlements of the erbaniiment foundation materials
should be expected upon satuwation of these materials and inereased loading
due to construction of the future embankment. Due to the heterogeneous
characteristic and stratification of the foundation materials, porential
crackinpg of the embankment resulting in pessible differential conselidation
of the foundation materials cannrot be excluded.

Therefore, remedial design of the entire starter dan is required to
protect the structure against any existing and future cracking., The

. vemedial design should be carefully reviewed, prior to approval, for
compliance with current {uglear Regulatory Comnission and Stage of lew
Hexico design requirements and assurance of a safe structure. The sug—
gestad protective renady as described in the report by Jacobs Engineering
Group, Inc, and Wahler Associates could be considered as a defensive
design measure against embankment cracking provided that adequate filter
and transitfion materials are provided for the downstream inclined drain
and downstream drainage blanket. ' These filter and transition materials
should be designed in accordance with the filter criteria as discussed
in the text, Seepare, Drainace, and Flow ilets by Harry R. Cedergren.
in addition the proposed filter naterials shouid be used in the recom-
mended filter tests for the large slot dispersive tests as discussed
herginbefore.

A collector system should be provided dovmstream of the proposad future
embankment Lo -intercept any foundation and/or embankment seepage. PFro-
visions should also be made to pump the collected seepage bach into the
reservoir. . . : :

Mo discussion has been made by the consultants regacding the required -
féundation preparation and treatment of the sandstone bedrock abutments

For construction of the proposed futire embankment. Ta addicion, no dis=
cussion has been made of possible seepage under and/or throuph the embank-
mgp;_pateria}qmpnq_thruggﬁ:f?acturé%j{;-ﬂﬁf?hndstonﬁ'ﬁedruck. In conjunc—
Tion with this possible seepame, no discussion has been made regarding

the defensive desipn measures which would be required and provided in
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Jacobs Encineerinss Groun, Inc., & Wahler Assocjates = Evaluation of
Probable Cause of Failure and Serrent, llauskins & Deckwith Voi, 3 =
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these abutment areas‘qg.qggﬂuggalz_pggggggwphe structure ageinst a piping
FayIute. —In Gorjunction wich the sandstons bedrock abutnens, che cement-—
“1ng constituents in the sandstone should be investigated, tested, and
analyzed to determine the existence and effect of possible chemical reag-
tions between the cementing agents in the sandstone and the highly acidic
tailings liquid.

Conelusions

The Corps of Engineers concurs with the consultants' conclusicns that the
Church Rock Mine Tailings Dam failure was probazbly caused by flow of the
tailings liquids through a traznsverse crack or system of cracks in the

enbankment whick resulted fron differential settlements of the foundation

materials upon staurationm. .

However, review of the consultants' reports also indicate that other
aspects regarding the design, construction, and operation of the starter
dam contributed greatly to the ultimare fauilure of the Church Rock Mine
Tailings Dam and are discussed in the above comments, B

Additional investigations, field and laboratery tests, and analyses will
be required for the remedial design of the remaining starter dam, repair
of the breached embankwent, and design of the proposed future embankment.
These investigations, tests, and analyses are also discussed abova.

In additfon, any additional or future design and construction documents
subnitted by United iiuclear Corporation and their consultants regarding
the remaining starter dam, breachad area of the starter dam, and proposed
future embankment should be carefully revieved prior to approval to
insure that an adequate and safe desipgn of the structure is obtained.
Adequate contractor quality control and Government quality assurance
should be provided during repair of the breached area of the starter dam
and construction of the future embankment to insure that the requirements
set forth in the construction specifications and drawings are met.
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STATEAENT OF
ADLENE HARRISON
AUHINISTRATOR REGION 6
U.S. ENVIRONHERTAL PROTECTION ABCHCY
BEFORE THE )
SUBCOHMITTEE 0N ERERGY AKD ENVIRGUMENT OF THE
ROMAITTEE ON INTERIOR AHD IHSULAR AFFAIRS
HOUSE OF REPRESENTATEVES
OCTOBER 22, 1979

| HAVE BEEN ASKED TO DISCUSS THE ENVIRONMENTAL
ProTecTlon AGENCY'S RESPONSE TO THE RECENT URANIUM TALLINGS
SPILL MEAR CHURCHROCK, HEW fEXIco.

SincE MAY of 1877, UniTeD HucLeAR CORPORATION (UKC) Has
OPERATED A URAHIUM MILL NEAR CHURCHROCK, HEW MExice.  UNL's
CHurRCHROCK MILL HAS A TAILINGS POND WHICH RECEIVES AND
CONTAINS WASTE MATERIALS FRO#M THE MILLING PROCESS. Un Jupy
16, 1679, THE TAILLNGS POND DAM FAIiLED- THIS RESULTED IN A
DISCHARGE OF APPROXIMATELY 93 MILLION GALLONS OF
CONTAMINATED WASTEWATER [NTO A TRIBUTARY OF THE Rio PUErCO
AND SUBSEQUENTLY INTO THE R1o PUERCO ITSELF- EPA HAS
DETERMINED THAT THE FLOW ATTRIBUTABLE TO THE SPILL CONTIHUED
DOWN THE RIVER, THROUGH GALLUP, NEW flEXICO, AND ULTIMATELY
TERMINATED AT A POINT HEAR THE COMMUNITY OF SANDERS ,
ARIZONA. WITHIR THAT AREA, THE SPILL RAISED THE LEVEL oF
THE RIVER FOR A SHORT PERIOD OF TIME AND LEFT SOME RESIDUAL
PONDS AND DEPOSITS [N THE RIVER CHANNEL AHD ON THE BANKS »

AN INCIDENT OF THIS NATURE AND MAGNITUDE 1S OF SPECIAL
cONCERN To EPA. FROM THE OUTSET, CUR PRINCIPAL INTEREST HAS
BEEN IN IDENTIFYIHG AND REDUCING ANY THREAT WHICH THE SPILL

POSES TO HUMAN HEALTH-. IN THAT REGARD, WE HAVE BEEMN
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ESPECIALLY CONCERMED WITH THE POSSIBLE CONTAMINATION OF
PUSLIC DRINKING WATER SUPPLIES, THE ENVIRONMENTAL THREAT To
SURFACE WATER aND GROUNDWATER QUALITY, AND THE IHPACTS ON
LIVESTOCK [NSOFAR AS THEY AFFECT HUMans. ON AususT 15,
157G, EPA REQUESTED THE INDIAN HEALTH SERVICE 7O TAKE
SAMPLES FROM WELLS [N THE AREA. THESE SAMPLES WERE TAKEN
ABOUT FIVE WEEKS AGO AND WE EXPECT RESULTS IN THE NEAR
FUTURE. [ MIGHT NOTE THAT THESE WELLS ARE NOT “PUBLIC
WATER SYSTEMS” WITHIN THE MEANING OF THE SAFE DRINKING WATER
AcT. [N ABDITION, WE HAVE TAKEN STEPFS TO IDENTIFY OTHER
LONG-TERM HAZARDS, 70 REDUCE THE EXPOSURE OF PERSONS TO THE
CONTAMINATED MATERIALS, AND TG SEE THAT CLEAN-UPF [$ CARRIED
OUT IN A TIMELY AND EFFECTIVE MANNER. | WILL DETAIL OUR
ACTIONS LATER-

Berore prscussing EPA's IMHEDIATE RESPONSE TO THE SPILL,
[ wouLp LIKE 70 BRIEFLY OUTLINE THE OVERALL REGULATORY
FRANEWORK. THE UNC CHUrRCHROCK HILL IS LIGENSED BY YHE STATE
OF NEW MEXICO PURSUANT TO AN AGREEMENT BETWEEN THE STATE AND
THE -5, NucLear ResuLATory CoMmission (NRC)Y. THE New
MEx1c0 ENVIRONMENTAL [MPROVEMENT DIVISION, IH ITS CAPACITY
AS THE PRIMARY REGULATORY AUTHORITY OVER THE MILL, HAS ACTED
AS THE LEAD AGENCY IN THE I[NVESTIGATION AND HAS SUPERVISED
THE ABATEMEHNT AND CLEAHUP EFFORTS. A NUMBER OF FEDERAL
AGENCIES, INCLUDING EPA, THE Inbian HEALTH SERVICE, AND THE
NRC, HAVE CONTRIBUTED VALUABLE SAMPLING, ANALYTICAL AND
TECHNICAL ASSISTANCE TO THZ EFFORT. THE ENVIRONMEWTAL

PROTECTION AGENCY HAS ACTED UNDER AUTHORITY OF THE CLEAW
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WATER ACT, wHICH REGULATES DISCHARGES OF POLLUTANTS I[NTO
WATERS OF THE UnITED StATeEs. However, In Tels casg, UNC's
TAILENGS POND (LIKE MOST TAILINGS PUNDS) DID HOT HAVE A
DISCHARGE. CONSEQUENTLY, [T DID NOT REQUIRE A FEDERAL
DISCHARGE PERMIT. In appiTion, EPA HAS PARTICIPATED IN A
GROUNDWATER MONITORING PROGRAM UNDER THE SAFE DRINKING WATER
ACT, WHICH 15 DESIGHED TO PROTECT PUBLIC DRINKING WATER
SUPPLIES.

Now 1 wouLd LIKE To DESCRIBE EPA'S SPECIFIC RESPONSE TO
THE UNC SPILL AND FOLLOW THAT DISCUSSION WITH THE AGENCY'S
PRELIMINARY CONCLUSIONS REGARDING THE IMPACTS QF THE SPILL-
EPA'S RESPONSE WAS IMMEDIATE AND POSITIVE. THIS RESPONSE
INVOLYED THE COORDINATED EFFORTS OF FoUrR EPA uniTs: EPA,
REgioN 6 1n Darras; EPA, Reston 9 in San FRANCISCO; THE
Orrtce oF RaDIATION PROGRAMS IN WASHINGTON; AND THE
ENVIRONMENTAL MONITORING AND SUPPORT LABORATORY IH Las
Vegas, Nevapa. Gn Jucy 16, 1979, THE DAY OF THE SPILL, THE
STATE oF NEW MEXI1CO REQUESTED EPA T OBTAIN AERIAL
PHOTOGRAPHS OF THE SPILL AREA. EPA FLEW THE MISSIOHN THAT
DAY AND HAS SINCE CONDUCTED TWO FOLLOW-UP MISSLONS- ON THE
DAY AFTER THE SPILL, EPA CONTACTED THE STATE TO ASCERTAIN
WHETHER THE SPILL PRESENTED ANY IMMEDIATE THREAT TO DRINKING
WATER SUPPLIES IN THE AREA, ESPECIALLY AT BaLiup, HEW
MEXICO. THE STATE ASSURES US THAT THERE WAS NO IHMINENT
HAZARD BUT AGREED TO TAKE A CLOSER LOOK. EPA [MMEDIATELY
DISPATCHED AN EMERGENCY RESPONSE CONTRACTOR TO THE SPILL

AREA -
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THE CONTRACTOR MET WITH REPRESENTATIVES OF THE COMPANY AND
THE STATE, DISCUSSED THE STATUS OF THE SPILL, AND INSPECTED
AND PHOTOGRAPHED THE SPILL AREA- On Jury 19, 1979, EPA
CONDUCTED A STREAM SURVEY FROM THE SPILL SI1TE TO CHAMBERS,
AR1ZOWA- WE 0BSERVED NO DISCERNIBLE FLOW AT CHAMBERS -~ AN
INDICATION THAT THE SPILL DID NOT REACH THAT POINT.

On Jury 20, 1875, EPA TOOK WATER AND SEDIMENT SAMPLES AT
FOUR LOCATION: (L) UPSTREAM FROM THE TAILINGS POND BUT
BOWNSTREAM FrROM THE UNC AnD KERR-MCGEE MINE DISCHARGES; (2)
AT THE TAILINGS POND ITSELF; (3) FROM SED{MENT DEPOSITED

IMMEDIATELY DOWNSTREAM FROM THE BREACH: aND (4) AT A POINT

DOWNSTREAM FROM THE IMMEDIATE FLUODPLAIN. THESE SAMPLES
WERE DISPATCHED TO TWO DIFFERENT LABORATORLES FOR HEAVY
METALS AND RADIOLOGICAL ANALYSES. Ou AususT 1, 1979, EPA
CONDUCTED A FOLLOW-UP SURVEY TO LOCATE SUITABLE GROUNDWATER
AND SOIL SAMPLING POINTS-. On AususT 29, 1979, WE TooK
FOLLOW-UP SAMPLES AT THE FOUR PREVIOUS LOCATIONS PLUS FOUR !
ADDITIGNAL DOWNSTREAM SITES. IN ADDITION, EPA Has :
COGPERATED WITH THE STATES OF HNEW MEXICO AND ARIZONA, THE
InDiAN HEALTH SERVICE, AND THE NRC TO ESTAHLISH CONTINUING
MONITGRING PROGRAMS FOR THE R10 PUERCC AND ADJACENT SHALLOW
GROUNDWATER SOURCES AND TO ASSESS THE IMPACTS OF THE SPILL

ON THE HMEALTH OF HUMAN BEINGS AND LIVESTQRCK.
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HoWEVER, EPA’S RESPONSE HAS WOT BEEN LIMITED TO THE
SCIENTIFC MEASURES MENTIONED ABOVE-. FirsT ofF atL, EPA HAs
ACTIVELY SUPPORTED A SERIES OF ORDERS ISSUED BY THE STATE OF
MEw MEX1cO DIRECTING UNC To CEASE ALL DISCHARGES {HT0 THE
TAILINGS POND AND ORDERING THE COMPANY TG INSTITUTE A
THOROUGH CLEAN-UP PRUGRAM WITH RESPECT 70 RADICACTIVE AWD
CHEMICAL CONTAMINANTS- [N THAT REGARD, EPA HAs PROVIDED
THE STATE WITH TECHNICAL ASSISTANCE, INCLUDING INTERLA
GUIDELINES FOR CLEAN-UP AND ANALYTICAL SUPPORT-

SEcONDLY, on AucusT G, 197G, EPA ISSUED TS OWN
ADMINISTRATIVE CRDER UNDER THE TLEAN WATER AcT crarcing YHC
WITH AN UNAUTHORIZED OISCHARGE IN VIOLATION OF THE ACT.
EPA’S ORDER DIRECTED THE COMPARY To FILE A DETAILED REPORT
WITHIN 50 DAYS ON THE CAUSE OF THE BREACH, IHPACTS OF THE
SPILL, REMEDIAL MEASURES TO PREVENT FUTURE DISCHARGES,
CLEAN-UP MEASURES AND OTHER APPROPRIATE [HFORMATIOR- Ou
SgpTEmaER 10, 1979, EPA ®ECEIVED UNC's meporT- On JcTOBER
18, 1979, THE AGENCY AMENDED [TS ADMINISTRATIVE ORDER TO
exTEND UNC'S CLEAN-UP PROGRAM INTO ARIZONA AND TO REQUIRE

MORITORING 8 ASSOCIATION WITH THE CLEANTUPR-
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TuirD, 0N SEPTEMBER 14, 1979, [ CONVENED A MEZTING GF
AFFECTED FEDERAL AND STATE AGENCIES TO REVIEW ALL FINDINGS
AND 7O COORDINATE FUTURE ACTIVITIES-. AT THAT TIME, WE £§~
TABLISHED AN INFORMATICN CLEARINGHOUSE AND REFINED OUR MON-
ITORING PLANS, ESPECIALLY WITH RESPECT TO A COMPREHENSIVE
WELL SAMPLING PROGRAM TO BE COORDIMATED BY THE INDIAN HEALTH
SERVICE-

FINALLY, ON THAT SAME DAY, | MET wITH CHAIRMAN PETER
MacUoNALD OF THE MAVAJO NATION TG DISCUSS THE SPILL AND TO
BRIEF HIM ON OUR EFFORTS T DEAL WITH IT. THIS MEETING WAS
CALLED BECAUSE OF THE (HAIRMAN'S CONCERNS ABOUT THE POTEN-
TIAL IMPACTS OF THE SPILL ON THE HEALTH OF CITIZENS OF Tae
NavaJo NATION- As A RESULT OF THE MEETING, EPA ARD THE
HAvaJo NATION ISSUED A JOINT STATEMENT ON THE STATUS OF THE
UNC SPILL AND ESTABLISHED A TEMPORARY WORKING GROUP TO
DETERMINE NAVAJO NEEDS IN THE AREA OF ENVIRONMENTAL
PROTECTION, WITH SPECIAL EMPHASIS ON RADIATIOHN AND THE LHC
SPILL-

As You can SEE, THE CNVIRONMENTAL PROTECTION AGENCY HAS
DEVOTED A GREAT DEAL OF EFFORT To THE UNC invVESTIGATION. HE
WILL CONTIKUE TO DO $0 AS WE ASSESS LONG-TERM EFFECTS AND
CONSIDER ALL TECHNICAL ARND LEGAL REMEDIES. QUR WORK TG DATE

FGRMS THE BASIS FOR THE FOLLOWING CONCLUSICNS;
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1. WE HAVE HO EVIDENCE THAT THE SPILL HAS ADVERSELY
AFFECTED ANY PUSLIC DRINKING WATER SUPPLIES COVERED
sY THE SAFE DRINKING WATER ACT- HowEVER, SHALLOW
GROUNDWATER SOURCES iN THE IMMEDIATE VICINITY OF THE
Rro PUERCO MAY HAVE BEEN AFFECTED BY THE SPILL-
CONSEQUENTLY, THE INDIAN HEALTH Service HAS (WITH
EPA’S ASSISTANCE) IHITIATED A LOWGTTERM MONITORING
PROGRAM TO DETERMINE EFFECTS, IF ANY, AND TO OBTAIN
DATA TG FORM THE 8ASIS FOR APPROPRIATE ACTION-

5. RADIATION, PH, AND HEAVY METALS READINGS IN WATER
FROM THE RI0 PUERCO HAVE RETURNED TO BACKGROQUND
LEVELS-

3. THE PRESENCE OF SALT DEPOSITS iN THE Rro PuErco
BASIN APPARENTLY DERIVED FROM THE UHC SPILL HAS BEEN
THE SQURCE OF SOME COHCERN. HOWEVER, BHC’'s cLEAN-UP
OF THE DEPOSITS 1S PROGRESSING AND, AT THIS TIME, WE
50 HOT BELIEYE THAT THE SALTS PRESENT A HAZARD.

ForR THE BENEF1T OF THE SUBCOMMITTEE, ] HAVE PROVIDED YOU

WITH A LIST OF DOCUMENTS AND DATA PERTAINING 10 THE UKC

sPiLL- LF YOU WISH 7O REVIEW AHY OF THESE DOCUHENTS, PLEASE

CONTACT ME AND WE WILL HAKE APPROPRIATE ARRANGEMENTS-

_8-
IN CONCLUSION, LET ME ASSURE YOU THAT EPA 1S TAKING

EVERY STEP NECESSARY TQ PROTECT THE PUBLIC HEALTH AHD

ENVIRONMENT 1N THE IMPACTED AREA-
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Members of the subcommittee, thank you for an opportunity to testify
before you today. My name is Paul Robinson. I have been an Envirecnmental
Analyst at Southwest Research and Information Center, a nor-profit organizatiom,
for three and one-half years, focusing on mining and water issues. I also
tench Environmental Impact Analysis at the Universitcy of New Mexico and have,
except for thesis, completed a Masters in Environmental Design at the
University of New Mexico. I would like to summarize the several causes for
the Churchrock spill, and some of its implications for uranium mills and
their licensing in New Mexico and the western United States.

CAUSES OF THRE SPILL:

The Churchrock dam failed for a combination of design, constructien,
and operational faulets. First, I will summarize various flaws in the design
and construction of the dam. The foundation material at the site is not of
one type; it was not homogeneous. It has been well-gstablished that bedrock
lies below the south end of the dam and alluvial sands and gravels underlie
the northern section of the dam. The breach occurred where the bedrock
dipped down below the alluvium. Siting is out-dated for good tailings
management plans. The waste should be overlying cne homogenecus, inpervious,
structural element to assure stability and eliminate seepage.

The uncertainty with tespect to the stability of such a non-homegeneous,
underlying system is noted in Unired Muclear Bvaluation of Probable Cause of
Failure Report by Jacobs Engineering and Wahler Associates, August 22, 1979.
They say: "During preconstruction geotechnical investigations inm 1976, the
difficult site characteristics and unfaverable soil properties were recogaized."
Nevertheless, the company went ahead and constructed this tailings dam at the
present site. The second Jacobs and Wahler report, Evaluation of the Iateprity
of the Remaining Starter Dam, states:

"prior to 'comstruction of the starter dam, & small dam existed across

the arroyo at about station 26+0¢, This dam was reported to have been
constructed by the CCC in the 1930s. Since its constructienr, the

arroyo has silted in and water was piled behind the dam untii censtruction
of the starter commenced. Thus, the foundation materials north of

seation 26400 were wetter than those socuth of station 26+00 prior to
construction of the starter dam. Saturation and near saturatien of the
upper foundation materials north of station 26 and particularly north

of station 34+00 is evidenced by moisture contents of samples of soil

from borings made after the breach cccurred.”

This indicates that the dam was built on differential foundation rock, not
homogeneous materials, and on alluvial material saturated by stock impoundment
just described. Both of these desipgn constraints were ignored by the State of
New Mexico in its evaluation of the company's siting propesals and indicate
long-term instabilities in the dam.

In addition, the Jacobs-Wahler report indicates that there was differential
sertling not only in the material underlying the dam, but alse in the materials
composing the dam. The cause of the latter sertling was failure to compact
the selected dam materials to design density and meisture content.
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Kaiser Engineers in a 1976 ™ung i3 i !
based on Sargent, Haskins, and Beckwith Soil and Engineering Data, recommended
that the starter dam, which is the dam thag broke, be used only for az year and
one~half befove being raised (ané also contain the piezometers, alignment
monument and five foot freeboard not used) . The starter dam at the time of
the spill had been used and overloaded 50% beyond its design capacity., 1If
was used for about 25 menths rather than 18 months,

In discussing the causes of the acelident, we have to understand the
differences between what was actuaily approved in the licensing process and
what was actually dene by United Nuclear in building and operating its
tailings pend.

The UNC Churchrock license application was received in July, 1975; the
license was issued on May 3, 1977; the mill operated until the 8pill occurred.
Hew Mexico does not prepare an environmental assessment, an environmental
Impact statement, or any form of a Summary evaluation document for thesec
licensing actions. The details/specifications of the licensed facility are
found in the initial application from the company and the lecters exchanged
between the company and the state licensing agents., The commitiments in those
letters are the license condition the company made before it could be licensed;
these examples are part of the ligensing action. Procedures formulated in
those lecters include:

-=-In a February 1977 lecter UNC said it would inspect the tailings dam
once a day for freeboard adequacy, signs of lesks or breaks, tailings
pipe rupture, and diversion ditch chstruction.

=-In February 1977, UNC committed Ltself to inspecting its tailings
dam daily and the tailings pipeline once every eight hour shife,
UNC also committed itself to semiannual reports on the piezometer-
seepage monitor-measurements in the tailings dam, Piezometars are
wells bulit into dams to monitor internal seepage.

~=In a March 1977 letter, UNC committed itself to monitoring tailings
dam stability. UNC stared piezometers-seepage monitors would be

installed in the downstream face of the starter dam and in the
tailings dam when raised. .

The piezometers were not built into the starcer dam, s0 seepage in the
dam was not moritored. No daily or semiannual operationsl monitoring reports
have surfaced in the investigation of the Churchrock spill. According to the
1976 Kaiser Engireers Repert, the freeboard at the dam was supposed to he
maintained at five feer. Freeboard is the space between the top of the dam
and the top of the tailings material. At the time of the dam failure, the
fresboard was less rthan two feet~about 20 inches. The dam had been overloaded

to dangercusly close to the top of the dam and had no internal seepage control
devices.

Aerlal photos from March 1978 and May 1979 show that WNC operated the
tailings pend so that the liguids were up against the face of the dam rather
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thap a beach of tailings against the dam. This is a key point because oace

the cracks occurred, the iiquids flowed in and eroded further cracks rather
than solids flowing in snd scaling che cracks. Creation and maintenance of

a tailingssand beach to separate the highly acidic tailfongs liquids from the
material in the dam is a basic operationral precedure well-known in the tailings
ranagement field. Wo evidence has come out to show UNC ever maintained the
sand beach which should be on the tailings pile.

United Wuclear had had cracks in its dem within six months of its inigial
operaticn of the facility. Aerial photes from pecember 1977 and May 1979
submitted to the New Mexico Environmental Improvement Division(EID) after the
spill documented these cracks in two sections of the dam. It was well known
by the company that the dam was cracking after the first year of operation.

The state licensing agencles--EID or the New Mexico State Engincer's Office--
wore not notified; NRC was not notified; no one knew about the cracks except
the company until the dam breke. UNC had filled the cracks with bentonite—

a clay which swells to seal cracks; but that is only a band-~aid remedy; it
didn't identify or fix the causes of the cracks--only filled them In.

Each of this set of steps which United Nucliear failed to take might
have itself prevented the catastrophic spill which occurred. Seepage monltors
would have provided information as to seepage and structural discharge inside
of the dam, but no information was available. The freeboard at the dam showed
the overloading of the starter dam and the lack of safety measures. The
regular monitering inspection could have caught the multiple tracks in the
dam, but there is no indication that it was deae, The coembination of these
operational failures left the company unaware of the problems within the dam.

THE CHURCHROGK TAILINGS PILE COMPARED TO OTHERS IN NEW MEXTCO:

In comparison with other tailings dams in Mew Mexico, UNC~Churchroek
was the wmost recently built and the most carefully engineered tailings dam
in the state. The other active tailings dams are at the Anaconda, Kerr-leGee,
United Nuclear-Homestake Partners (UNHP), and Sohio uranium mills. These
five active piles in New Mexico represent about half of the United States
uranium production. Of these tailings impoundments, only Sohio and UNC are
engineered structures. The Anaconda, Kerr-McGee, and UNHP tailings piles
are a3l old style tailings where the radicactive waste is just piled above
ground surrounded by z dam of tailings with no structural containment or
seepage controls. The seepage below these dams and the releases from these
facllities is well-documented by the 1975 EPA, Water Quality Study of the Crants
Mineral Belt and summarized in Groundwater, v.l4 n5, September/October 1976.°

The Churchrock dam was supposed to have been the best, but other piles
are disasters waiting to happen. Though massive seepage has occurred, these
faciliries are still being added to. The United Nuclear, Homestake, Kerr-HcGee,
Anaconda Facilities were up for re-licensing in 1976, The licenses have not
been renewed and the companics are still in operation. As a matter of fact,
New Mexico has never renewed a single uranium mill iicemse in its history of
its Agreement States status dating back to May, 1974.
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LLEAN-UF:

the clean up started very slowly; and as a result, most of the contaminated
material has been too badly disseminated to recollect. Yithin two weeks of the
8pill, there were several rain storms which furcher distribucted the material
and made clean up more difficult, Right afrer this spill cccurred, United
Ruclear put some of its workers on the clean-up. Six to ten workers had 55
gallon drums and shovels. On August 13, a month after the spill, New Mexico
Environmental Improvement Division sent a ietter order to United Nuciear
saying that the clean uwp was inadeguate due to the small number of people
participating. UNC acceleraced its clean-upte 30 to 40 people but by mid-
August contamination had been widely distributed into groundwater and down-
stream beyond its critical 75 mile reach. The Rio Puerco, the stream which
cirried the spill, has a perennial flow from twe uranfum mines which discharge
water into the stream upstream from the Churchrock mili: the flow is abouc 10
feet wide and the streambed is 50-100 feer wide. The damp strveambed could not
support the heavy equipment needed to serape the streambed; thus the bucket—
shovel clean-up has been used. As a tesult of the wet stresmbed and bucket-
shovel operation, only about G.3% of the toral volume of the material spilled
has been removed from the Rio Puerco. This does not include any of the volume
of contaminaced material beyond just the spill volume.

United Nuclear was requested to evailuate diverting that flow so that
the streambed could be dried up for heavy equipment removal of the contaminated
wmaterial. The company respended by arguing that an impact statement would be
requited, and diversion would be too expensive. They estimated it would cost
Iive million dollars. United Nuclear did not have to prepare an impact statement
for the mill itself, and this emergency clean up would not have required an
impact statement because it would have been a state order and there is no state
lpact statement requirement, The fivae million dellar cost the company quoted
for the diversion cost included 3.6 millien dollar cost for an all-weather road.
Since we are talking about a temporary diversion until the spill is cleaned up,
& permanent pipeline or a permanent road are not Tequired,

CONTAMINATION:

Accovding to Environmental Improvement Division data, contamination has
become broad at the two foot depth level. (The company is only cleaning up in
the first six to twelve inches in its bucket-shovel elean-up.) 1Indications
of increased levels of sulfate at 30 feet depth may signal much deeper contami-
nation. These 30 foot readings come from Environmental Improvement Division

monitoring wells and are the only samples from that deep taken within 100 yards
of the stream.

Another arez of concern with respect to the clean-up is the company’s
use of uranium as a chemical indicator of concamination in their assessment of
sStagnant pools in the downstream reaches of the spill., Of 211 the materials
it the ore, only uranium is removed at the Churchrock mill; that is its job.
Thus, uranium would be one of the worst indicaters of contamination from the
spill. Since the company used uranium, they should not have expected to find
any kigh level contamination in those stagrant pools; and indeed for that
reasor, they did not clean up those pools at that time. The state of New Mexico
took three weeks to indicate to the company that they had used the wrong
indicator in their stagrant pool investigation.
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RE~-OPENING THE MILL:

So far the company has requested to go back into operation using its
existing dam. This dam has cracked and failed due to poor design, construction,
and operation in the past. The Facility has dikes which separate the dam inte
three main cells; these dikes are built om tailings and are not engineered
struetures or below grada. The company wants to rely on this already broken
dam and these dikes built on tailings to contain 1ts radicactive material even
though it has proven itself incapable of operatiag an Impoundment safely or
in the way that it had been licensed. UNC has been amassing censiderable
political support in the State of New Mexico to get back inte oparation as
quickly as possible. The company is losing $100,000 to $200,000 per day in
yellowcake production.

The New Mexico State Engineer plays a major role in the reopening of
the mill, as the state's dam engineer. Recently, the New Mexico State Engineer
appears to have glven UHC approval to use the exlsting gite( an unlined borrow
pit) for solids and one of the unbreached cells in the Impoundment for liquids
for about two months worth of additional tailings discharge. The State Engineer's
mandate relates to water quantity and impoundment of surface water and does not
consider the long-term management reclamation and seepage issues so key to
uranium tailings management. Since solids are planned for the pic, not behind the
"gam) the State Engineer has ne reason to disapprove the temporary permit
because only dams, not pits, are within the State Engineer's jurisdiction. But
the seepage frem that pit and the eventual reclamation of the site are the
key parameters from a tailings standpoint, The State Engineer was the EID's
engineering expert who approved the failed Churchrock dam, had not known about
the cracking in the dam, and had not checked the instaliation for compliance
with the approved design.

1 recommend the company net be allowed to operate with above grazde
tailings disposal. The tailings should go below grade in engineered pits or
a combination of pits and mine backfill. In that way, there cannot be a
catastrophic failure of the tailings’ facility as occurs with above grade
management such as dams.

It is interesting to note that in the Jacobs-Wahler report, UNC continues
te advocate absove grade disposal with reinforcement of the broken dam. There
is no evaluation of below grade options. The assumption that UNC has to go back
to the sime dam is incorrect, and has not been compared to a full range of
avalilable aslternatives, On the other hand, Jacobs~Wahler do provide a Eairly
Full list of alternative failure mechanisms. .

Jacobs~Wahler are the consultants used by Gulf Mineral Resources
Corporation at its Mount Tayler mill., They had originally designed an above
grade dam, part of which was on severely fractured bedrock, for the tailings
sgite, and have recentiy begun to re-design a fully below grade tailings
facility for the Gulf operation. Such re-design is appropriate, if not
mandatory, for the Churchrock facility.

COORDINATION BETWEEH ARIZONA AND NEW MEXICO:

Though the UNC mill was licensed in ¥ew Mexico, this spill flowed at
least 30 miles intoe Arizona and the stream's sediment transport processes will
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carry the contaminated material through Arizona toward the Colorado River,
There will be limited dilution because we have an ephemeral stream system
with rare perennial filows and contaminants will not be spread except in the
linear down-stream direction. The spill contained about 40 curies total alpha
radiarion and abour 0.4 euries or 4 x 10° pasximum nllowable bhody burdens of
Radium-226. Liquids from the spill were seen at Sanders, Arizona. A UNC
manager indicates that much of the volume of the spill was lost in a canyen
5-6 miles east of Sanders. Since less than 1% of the volume of the release
has been collectad, much of the toxic trace and radicactive elements continue
downstream and into proundwater. Eventually all of this material will flow
through Arizona since it is downgradienc.

Compared to the involvement of the various Hew Mexico and Federal
agencles, Arizoma's has heen almost non-existent in the investigation of this
spill. The Arizona Health Services samples from the time of the spill were
mishandled and improperly collected. Only on 25 September did the Arizona
Bureauw of Water Quality Control grant New Maxico permission to sample Arizona
wWaters. Ag yet ne water quality samples from Arizona waters in the first two
months since the spill have appeared and nome are expected. The signs which
have been posted as warnings agaicst use of the water in the Ric Puerco
end at the New Mexico State line. Arizona had no direect input inco the UNC
mill licensing process; and has not, I dan't believe, adequately protected the
public health and safety of Arizona people since the spill.

ADEQUACY OF REGULATORY RELATIONSHIPS:

It is important to understand that both Arizona and New Mexico are NRC
Agreement States; neither of them collect license fees to pay for the
regulation of radicactive materials. The State lire has been an Impenetrable
barrier to information on this spill and to cooperation on tailings management
in the southwest. EPA has jurisdiction over the Rio Puerce under NPDES permits
issued to United Nuclear Churchrock mine above the miil and the Gallup Sewage
Treatment Plant below the mill. The spill went interstate along the Rio Fuerco.
A month aftex the spill, EPA issued an order telling United ¥uclear that they
were in violation of the Clean Water Act For digcharging without a pernit.

They have not enforced a fine on the company even thoughk, by regulation, they
are tequired to levy fines for discharges of pollutants without an NPDES permit.
EPA has only asked for initial documentation and has not protected peopie whose
waters have been contaminated by this unregulated discharge. Arizona is in

EPA Region IX and New Mexico is in EPA Region VI, another cause for disjointed
agency dction. The EPA Regions are not coordinating actions though both have
contacted Wew Mexico EID briefly. Despite the two current NPDES permits on

the Rio Puerco, EPA's Region VI Administrator has had the record of an NPDES
perpit adiudicatory hearing oo her desk for a year without any action.

The relationship between New Mexico and NRC with respeet to radiaticon
precection requires very lengthy discussion which I will try to summarize
briefly, Mew Mexico, which became an Agreement State in May, 1974, has issued
two new mill licenses, but has Failed to renew any of the four current mill
licenses which the State teok over after the 1974 Agreement. These facilities
are operating under 1971 licenses though renewal applications were presented
on time in Januacy 1976. Three and one~half years later, these license renewal
applications are still in a preliminary evaluation stage. Wew Mexico does not
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prepare an environmental analysis or any summary decument of its uranium mill
licensing action, has no public participation provisions in its licensing
procedures, ant does not receive enough copies of documents to distribute to
interasted parties. Even so, New Mexico EID has been considering a suit against
the NRC for taking comcurrent jurisdiction during the implementation peried of
the Mill Tailings Act. Such concurrent jurisdiction is appropriate and
desperately needed for orderly growch of the industry and for health and
safety reasons. Though New Mexico's licensing staff has good people, the
staff 1s much too small for their encrmous task. In a mining state like
New Mexdico, the state legislature is not Iikely to adequately Fund the
regulator of the fasrest growing industry in the state.

It is appropriate to keep the licensing decision in New Mexico for
access by local people, but a major NRC technical support role is required.
We feel that there needs to be firm detailed commitments from the NRC as to
exactly what kinds of technical assistance will be provided on a multi-year
basis so that we are not' just talking about "technical assistance"” generally,
without knowing what 13 actually coming. Wew Mexico needs to know in detsil,
both monetarily and with respect to human rescurces, how much can be expected
from NRC and when. S$uch a detailed technical assistance agreement should be
the basis for authorizing an Agreement State's operation and should be subject
to formal annual compliance reviews by the agencies involved and the public.
There has not been a detailed comparibility review on the Wew Mexico and HRC
Agreement. BSuch a review should be conducted for Wew Mexico, and the other
Agreement States before they are allowed to operate as NRC Agreement States
after November 8, 1981, the date of implementation of the Atomic Energy Act.

ENFORCEMENE:

As a final recommendation, the Regulations have no weight without an
actual, coherent enforcement program. In this instance NBC has no method to
enforce the requirements of an agreement with the Agreement State, such as
Hew Mexico; or with the individual licensces within the States. In additiom,
the State has no mechanism to enforce compliance with its licensing actions.
New Mexico lacks the enforcement capability of the construction phase during
routine operation and in response te catastrophic events. An "as bullt review"
must be implemented to ensure that the design approved in the license is
actually bullt.w On-going operatrional control, via routine and surprise
ingpections. and regular operacional reports from licensees need to be instiruted’
so licensing agents can have a firm grip on what is baing operated and how.
This enforcement framework must include mandatory penalties as a mechanism to’
ensure enfeorcement of the law within a regulatory system which has been mare -
responsive to lobbying and short-term political ¢oncerns, racher than long-~term
health and safety.- The NRC must improve its system so that actual enforcement
of the law can be accomplished and must require an effective enforcement
program before authorizing continued agreement state licensing.

That concludes my prepared comments. If you have any questions or’
comments, please cuntact me ar rche address-on the cover sheet.

Thank you.i'“




