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PREFACE

This report has been prepared in the hope that it will
provide pertinent information for consideration by anyone
iﬁterested in the potential establishment of a uranium
industry in Virginia.

The report itself is prepared in an abridged form for
the benefit of those with very limited time. However, the
material in each heading is supported by an expanded section
in the appendix with more detail and numercus references.

An effort has been made to select references, for the
most part, from sources generally recognized as authoritative

and responsible.
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INTRODUCTICN

Until very recently Virginians had little reaszon to be
interested in the mining and milling of uranium. All such
activity in this country has historically been limited to
the western states. However, the energy crisis precipitated
by the cil embargo of 1973 set in motion forces that could
change this situation.

During 1974 the United States Department of Energy
launched a nationwide search for uranium deposits under the
National Uranium Resource Evaluation (NURE) program. Carry-
ing sensitive instruments to measure radiocactivity at the
earth's surface, planes and helicopters flew over large areas
of the country recording and mapping areas of high radio-
activity. Exploration results were made available to all
interested parties. This brought Marline Uranium Corpcration
to Virginia in 1977 for more intensive exploration work.
Recently the Virginia State Geologist has reported that three
other companies are also exploring for uranium in the Common-
wealth.

By eariy 1982, the Marline Uranium Corporaticn had
leased about 50,000 acres in Pittsylvania, Henry, Orange,
Madison, Culpeper and Fauquier Counties. Most of that land
is closely assoclated with Triassic Age rocks laid down
millions of years ago. The areas of interest to date involve
what are known as the Danville, Barboursville and Culpeper
Basins. As this report goes to press, substantial explora-
tory driiling has been done in the Danville area, and drill-
ing is reportedly imminent in Culpeper County.

In 1980 the Piedmont Eavironment Council (PEC), being
aware of an expanding collection of data suggesting at least
the possibility of substantial harm to humans by low level
radiation, appointed a committee from its board of directors
to study the subject. This report attempts to summarize
what are considered the pertinent aspects of that study.

In September 1981, as a result of the study and a
presentation to the Board by the Marline Uranium Corporation,
the Piedmont Environmental Council Becard of Directors
unanimously adopted the following resolution.

BE IT RESCLVED: that Piedmont Environmental
Council go on record as urging the passage of

a statewide moratorium on further exploration
Oor any mining and milling of radiactive mater-
ials such as uranium, until such time as it

can be determined whether radicactive materials




can pe extractzsd safely and without adverss
affzcts on the land and water resources and

zhe population of Virginia; or, whether the
exploration for mining and milliing of uranium
should be permitted in Virginia. If the
determination is made to permit said explora-
tion, mining and milling, the moratorium should
be extended until an adequate regulatory struc-
ture for a uranium extraction industry can be
formulated and put in place; and until suffi-
cient baseline data are collected for comparison
and monitoring purposes.

During 1981 the Virginia Coal and Energy Commission,
operating under a mandate from the Virginia General Assembly
held several public hearings on the environmental and healt
impacts of the uranium industry and the potential need for
new legislation dealing with this matter. Those hearings
socn indicated that the subject was bcth complex and immens
in scope and could probably be more effectively addressed k
a special study committee. This committee was appointed
with Senator Daniel W. Bird, Jr. the chairman.

PEC has testified before the Coal and Energy Commissic
and has, from time to time, brought to the attention of the
study committee information pertinent tc its deliberations.
PEC believes that there is clear need for adoption by the
Virginia General Assembly of new laws to control uranium
activities. Any law on the subject must have a clear polic
statement, easily traceable lines of regqulatory authority &
responsibility, and carefully designed and predictable pro-
cedures. Furthermcre, PEC is convinced that the consequenc
of poor decisions regarding the introduction of the uraniun
industry in Virginia could be serious and long-lasting.
Indeed, the impacts of errors could be with us for many
generations.

In late January 1982, the uranium study committee and
the full Coal and Energy Commission approved a first-step
legislative proposal. Draft legislation, introduced as
Senate Bill 179, relates primarily to uranium exploration;
it also provides for a moratorium, until July 1, 1983, on
any mining or milling of uranium. The proposed bill, in
PEC's view, represents a definite step in the right directi
However, the most important and most difficult task--deter-
mining how the Commonwealth can adequately address the heal
and safety aspects of uranium mining and milling--remains
ahead.

In February 1982 many issues remain unresolved. There
are no Federal controls on uranium mining nor meaningful
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Federal and State standards for operation of the uranium
industry. Finally, that industry continues its efforts to
weaken Federal controls on tailings management.

The Piedmont Environmental Council offers this book to
help explain the basics of the debate over the future of
uranium in Virginia.

ix
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URANTUM EXPLORATION, MINING AND MILLING

Radioactive Nature of Uranium

Uranium has a unique characteristic: its atomic nucleus
is unstable. This causes uranium to change, an atom at a
time, to another element which likewise changes and so on
down a chain of transmutations. As these changes occur,
radiocactivity is given off by the nucleus in the form of
particles and, in most cases, electromagnetic waves (see
page 13). Radioactivity is known to be hazardous to man and
animals (see page 14). It is also known that uranium and
its so-called daughters (the decay elements) have a combined
life that extends "forever" in terms relative to humans.
Some of the individual daughters have very short half-lives
measured in seconds and minutes, whereas the predominant
form of natural uranium, uranium-238, has a half-life of 4%
billion years. The uranium ore will thus be a source of
radioactivity for eons. Radiocactive decay is a process which
can neither be stopped nor slowed down. Once a radioactive
mineral is removed from its protective layer of earth, the
greater is the chance of these radiocactive materials coming
into contact with humans.

The radioactive nature of uranium combined with opera-
tional and environmental problems long demonstrated by the
uranium industry give cause for concern and demand, in our
view, a policy of caution. The Piedmont Environmental
Council's call for a moratorium on uranium exploration,
mining and milling in Virginia does not, in any way, imply
a philosophy of opposition to the extraction or use of
uranium resources. Nor dces it imply an undue or irrational
fear of radiation, which is a natural environmental condition
and can be directed toward beneficial uses.

PEC has not requested a moratorium that would continue
indefinitely or even until a point of perfect knowledge and
a guarantee of zero risk is demonstrated. Rather, the
moratorium should allow for a full and carefully considered
evaluation of the benefits and costs involved and the uncer-
tainties presented. We believe a moratorium is essential
to the protection of the public health, Virginia's valuable
natural resources and the continued viability of important
segments of the State's economy, notably agriculture and
tourism,

Exploration

Exploration for uranium and the need for baseline data
are two closely related subjects. They are also the two



Pcintg which, in our opinion, have been least understood .
all that have been discussed ip Virginia.

which delineateg exploration from mining, Figure 1 depict
what the uranium industry hag in practice considered exXplo
ation. Thig includes activities that are substantially
more ground—disturbing than ig drilling, such as trenching
and operation of test pits op shafts. Expanded discussion
and documentegd references wilj be found on page 17.

Baseline Data

The subject of baseline data appears to have caused a
great deal of confusion. The Piedmont Environmenta} Councj
and othersg have cited the need for baseline data, and urani
industry Teépresentativeg have Countered that an enormous
amount of baseline data has been collected. Both Views are
Correct in part.

For example, ali of the data collected in the Departme
of Energy's National '

be categorizeqg as baseline data, as can data collected duri
exploratory drilling, Further, there are numerous other
Sources of data on file in State and Federal agencies, guch
as the State Health Department, the Environmental Protectio;
Agency and the U.s. Geological Survey, *

To make further discussion of this subject pProductive,
however, the focus must shift from a debate on what bits of
data are or are noticurrently available to a careful

*Tt ig important to note that not all of the data that
might be éxpected will be available. Por example, prelimi-
hary investigations indicate that the collection of data on
the radiological quality of public water supplies, as

tions effective June 24, 1977, has only commenced in the fal:
©f 1981 in the district of the Division of Water Programs
encompassing Orange, Madison, Culpeper, Fauquier, Fredericks-
burg, and the Northern Virginia communities supplied from
the Occoquan Reservoir. aij of these water supplies receive
water from watersheds with acreages under lease for uranium
exploration, mining ang milling. The first possible value
for the "annuail composite of four consecutive quarterly
samples" will be available sometime in the fall of 1582.
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consideraticon of the purpeses to which the much-discussed
] 111 e put. With agreement on the purposes of baseline
data,; we may then discuss the precise pollutants to be
covered; the mediums to be menitcred, such as air, ground
water, surface water, scil, vegetation; small mammals:
sampling methodologies; sampling freguencies; testing metho-
dologies; back-up systems; and such. This discussicon wiil
require input by regulatory agency personnel, scientists,
statisticians, attorneys and others.

To return to the key guestion at this pecint, however,
PEC finds that there are two basic purposes for baseline
data: a reasonably reliable and complete picture of pre-
existing conditions must be provided to allow for meaningful
monitoring programs once the industry is in operation. The
success or failure of any pollution abatement measures must
be measured against these pre-existing conditions. Secondly,
because we are dealing with an industry with the potential
to disrupt use of important resources, the baseline data
must be considered as a protection to the State and its
citizens in the event of any damage claims and should there-
fore be considered legally defensible. We are confident
that the many attorneys serving in the General Assembly, for
example, readily undersgtand that, without adequate baseline
data, an individual or community seeking damage compensation
in the event of contamination would have no case. To be
reasonably protected, all lesser parties are, in fact, totally
dependent on the Commonwealth to establish whatever level of
assurance there will be in this regard.

If there is to be valid baseline data that will stand
the test of a challenge, we fail to understand how the final
stages of exploration, which are more sericusly ground-
disturbing, can be permitted to occur before a carefully
selected and comprehensive program of data requirements have
been outlined and the appropriate data has been collected.

Further discussicn and documented references will be
found on page 21,

Mining

Mining of uranium represents another level of magnitude
in the stages of human exposure to radiation created by the
uranium industry. This results from the fracturing of the
ore and bringing of the shattered fragments into more direct
contact with the air and water.

There are several methods of mining, and the one employe

in a particular instance depends on the depth, extent, and
richness of the ore body as well as the mlneral containing the
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uranium and the geological fermations in the immediate area.
Open pit mining is generally used for ores within 300 to

400 feet of the surface. The amount of overlying earth or
overburden removed in open pit uranium mining is substantial,
with a ratio of overburden to ore running from 8:1 to 35:1
or greater. The ore is then removed and stored, usually on
site, until it is transported to a mill for processing.

To control ground water intrusion, it is commonly
necessary to pump out or "dewater™ both open pit and under-
ground uranium mines. This water, of course, comes into
direct contact with the extensively fractured ore and will
dissolve those components which are soluble in water,
including uranium and radium. It may be discharged to local
streams or recycled and used in the milling process. The
volume of water involved in the West, where all mining to
date has occurred, may be as much as thousands of gallons
per minute.

If the ore body is too deep for a surface mine, an
underground mine would probably result. The removal of the
ore by this method presents the same problems with respect
to dewatering and the exposure of uranium and radium to
solution by ground and surface water. In addition, it poses
more severe occupational health problems related to the
buildup of radon gases within the mines and the potential
for high rates of lung cancer among miners. Usually an
underground mine results in somewhat less waste material
being piled near the mine than that found in open pit mining.
However, the amcunt is still substantial.

Regardless of the type of mining employed, it is common
practice to store near the mine piles of rock containing
lesser amounts of uranium which at the time are uneconomic
to process. These are left exposed to precipitation and
runoff until such time as it becomes economic to recover
the uranium.

Sometimes these low grade ores are processed by "heap
leaching." This process involves spreading out the ore
somewhat and pouring acidic or alkaline mine water over the
pile. The water percolates down through the ore and collects
in a pool down slope from the pile; it is recirculated
through the ore pile many times until it has recovered a
majority of the uranium in the ore. This method of recovery
has not been widely employed to date.

Another method of recovery is to recirculate mine water
toc lezach worked-out areas of underground mines, usually old
mines where ore of sufficient richness remains but which was
uneconomic to mine at the time the mine was abandoned because
richer ores were available.




Another impact of Particular Concern with both open
it and underground uranium mining is the release of ragia-
tion, through raden and itrsg daughters, toc the Atmosphere,

The final method used for recovery of uranium from az
buri@iorebody is "in sity" mining. ©Thig involves pumping
a leachant under considerable Pressure into the ore body,

Xcept to say that it embodiesg considerable hazard to the
pollution of ground water. It does, however, lessen the
problems of tailings Mmanagement and a4ir pollution.

More detaileq description of the pollution hazards from
mining, with references, starts on page 22,

Uranium ore from the nine ig delivered to the mill for
Processing. There are three basgic broducts: (1) uranium
oxide (U30g), known asg “yellowcake," (2) tailings, which are
the solids remaining after removal of the uranium, and

highly acidic, because most U.S., millg use sulphuric acig
to leach the uranium out of the ore. This occurs after the
Ore has beean Crushed to about the fineness of sand which
aids the leaching pProcess.

Approximately 90 to 953 of the uranium jig removed from
the ore, but only about 15% Oof the radicactive material ig
removed. The other 85% T'epresents the radiation from the
decay products of uranium plus, of course, the very small

Only about 2 o 2% pounds of uranium oxide are recovered

from each ton of average grade ore, and the average mill ip
the Uniteq States processes about 2500 short tons of ore

per day (1). Thys the tremendoys volume of radiocactive

waste produced, even in one day, is abparent. There are
today about 209 million tons of tailings in the United States,
with more being generated daily,

Since the miij tailings pile ig where most of the
radiation ig concentrated, it ig the prime Source of pollu-
tion. Contamination of the Surrounding area may occur ip
d number of wWays:
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1. radon gas given off to the air,

2. seepage of ligquid effluent into the ground
and ground water,

3. leaching by precipitation percolating through
the tailings into the ground and ground water,

4. runoff into local streams,
5. failure of tailings pile dikes or dams,

6. erosion of the tailings pile by wind and
water, and

7. disruption of the tailings by people or
animals.

Since uranium mills contribute a greater amount of
hazardous material to the environment than do either explora-
tion or mining, considerable attention and study have focused
on that phase of the uranium industry. Studies have collected
evidence of the pollutants and their presence in mill tailings
and effluents. There has been substantial evidence collected
on the dangers of these pollutants to humans. Yet, a con-
tinuing exposure of humans to radionuclides is being reported
in the literature. See page 30 for a more detailed discussion
of milling. '

Regulations

A frequent response to many of the previously mentioned
problems and concerns is that recent laws offer full protec~
tion against any hazards associated with the uranium industry.
A look at the current situation with respect to standards,
regulations and enforcement, however, leaves one with far
less assurance and confidence than is desirable. It is now
clear that a thorough review of the regulatory system is a
massive undertaking, not only because of the number of
agencies of both State and Federal governments potentially
involved, but also because of the unsettled status of a number
of studies, regulations and lawsuits in this area.

Indeed, it took some time for PEC to recognize the
difficulty of its own request to a uranium company over a
year ago, when PEC asked for a flowchart to show precisely
what permits, under what regulations, and authorized by what
laws, would be necessary for the development of a uranium
resource--from exploration through milling. The request was
made in the hopes of understanding fully the reasoning behind



the company’s assurances of stringent protections. Althouc
the company published a lengthy document on the legal aspec
of uranium mining and milling, PEC's request remains unan-
swered and cur questions remain pertinent,

In general, PEC's own findings on the status of regule
tions run counter to the claim of full and stringent protec
tion from exploration- through milling. :

Virginia has no standards or regulations pertaining tc
exploration; and Federal involvement in exploration on othe
than Federal or Indian lands is, in a word, non-existent.

The Nuclear Regulatory Commission has no jurisdiction
over mining (2), and uranium mining is not licensed, per se
by a Federal agency (3). There is some Federal involvement
a step removed--in that certain Federal programs administer
by the States may be pertinent. Even a cursory look at the
programs, however, reveals a number of troubling regulatory
gaps. For example,

. . . the Federal Water Pollution Control Act
Amendments of 1972, the Clean Water Act of 1977,
the Safe Drinking Water Act, and State regula-
tions in general do not address surface runoff
effects of mining {(4).

In some instances, the problems are presented not by
the laws themselves but by the requlations and standards--
or lack thereof. For example, "To date no standards for
radionuclide emissions in air have been promulgated" (5).
This pertains primarily to radon and its "daughters." EPA
has been authorized to act in this area, and the Administra
of EPA listed radionuclides as hazardous pollutants. Pre-
liminary findings of follow-up work and research indicated
that uranium mines were, in fact, a significant source of
these hazardous pollutants. The continued work, which woul
have eventually resulted in regulations, has been disrupted
by recent budget cuts.

In addition, there are no standards for radon emission
in drinking water. Radon standards have been the subject
of almost continuous argument ever since our Federal agenci
first started becoming aware of the real hazards presented
by this element. The uranium lobby is reported to have mad
every effort to prevent such standards from being finalized
Commissioner Gilinsky of the NRC points out that

In 1975 a public interest group petitioned the
Commission to amend its standard table of such
[radicactive] releases prepared in 1974 because,



it said, the NRC neglected mining releases
and greatly underestimated the long term
releases associated with radon gas emitted
from tailings piles. The Commission has now
agreed that the current table is incorrect
and is going to provide new estimates (6).

The error was detected in 1975, confirmed in 1978, and in
1982 corrected standards have still not been established.

One area over which the NRC does have jurisdiction is
uranium milling in non-agreement states (that is, states
which have not by "agreement" taken over the responsibilities
under the Atomic Energy Act). As our country slowly became
aware of the potential and actual pollution problems at
uranium mills, the need to regulate the radiocactive tailings
was recognized. Corrective action and a new regulatory
approach was embodied in the Uranium Mill Tailings Radiation
Control Act of 1978. All responsible parties involved are
still trying to implement the Act.

The NRC, unfortunately, has been stymied in its efforts
to meet the mandate of the Act, because the EPA has not yet
promulgated standards required by the Act and does not
expect to do so until at least 1983. 1In an effort to meet
its own responsibilities despite delays at EPA, the NRC,
after a lengthy environmental assessment and required review
and comment periods, issued regulations for tailings manage-
ment in October of 1980. The uranium industry has responded
with a lawsuit charging the Commission with overstepping
its authority by acting prior to issuance of final standards
by EPA.

Regardless of the outcome of that pending litigation,
the Mill Tailings Act has been checkmated, temporarily at
least, from another angle by what is known as the Stratton
Amendment. This is an amendment to an appropriations act
for energy and water development for the current fiscal year.
The Senate form of the bill (H.R. 4144) provides, among other
things:

That no funds appropriated to the Nuclear
Regulatory Commission in this Act may be used
to implement or enforce any portion of the
Uranium Mill Licensing Requirements published
as final rules at 45 Federal Register 65521 to
65538 on October 3, 1980, or to require any
State to adopt such requirements in order for
the State to continue to exercise authority
under State law for uranium mill and mill
tailings licensing, or to reinstate NRC



regu%atory authority for uranium mill and mill
tailings licensing in anv State that has acted
to exercise such authority under State law:
Provided, however, that the Commissioner may
use such funds to continue to regulate by-
product material, as defined in section 1le(2)

‘gf the Atomic Energy Act of 1954, as amended,
in the manner and to the extent permitted prior
to October 3, 1980 (7). '

This bill, including the amendment, was signed by the Presi-
dent in December 1981. It, in essence, guts the Mill Tailings
Radiation Control Act of 1978 by denying all funds for
implementation.

As further evidence of the unsettled and unproven status
of the environmental laws in guestion, we cite again a U.S.
Geological Survey review which states (in 1980),

To date, there have been no uranium mill tail-
ings piles stabilized in a manner consistent
with current NRC licensing requirements. Such
activities are likely to begin in about 15 to
25 years, following the completion of active
milling and after a postoperational drying
period, at sites being licensed today (8).

There is no Federal statute concerning reclamation at
the mining stage and the Federal Surface Mining Control Act
does not apply to uranium. Even in states where reclamation
steps ars reguired, there are repeated instances cof reclama-
tion being omitted because of costs (9).

The uranium industry, through a disregard for public
health and the environment that has been demonstrated in
western states and its "hard-ball" tactics in resisting
regulation, gives PEC cause for concern about the kind of
corporate citizen it can be expected to be in Virginia. The
recent effort by one company* to by-pass the Virginia Coal
and Energy Commission with a proposed legislative package,
in our view, fits the patterns established elsewhere. These
patterns and our preliminary findings with regard to regu-
lation add further weight to our argument for a cautious
approach. '

*About the first of November 1981 Marline Uranium
Corporation submitted a draft of proposed legislation to
the Executive Branch of the Commonwealth of Virginia.
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