CONTAMINATION AT THE BEATTY, NEVADA,

RADIOACTIVE WASTE DISPOSAL FACILITY

JANUARY 1996

COMMITTEE TO BRIDGE THE GAP

Los ANGELES, CALIFORNIA



The Committee to Bridge the Gap
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protection, and the prevention of nuclear terrorism and nuclear weapons
proliferation. Committee to Bridge the Gap provides technical assistance to
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Committee to Bridge the Gap are tax deductible. For further information
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Executive Summary

radioactive waste facility near Beatty, Nevada. In this report, we find that:

Contaminants have recently been discovered outside US Ecology's

Contflicts of interest apparently exist for researchers involved in the
United States Geological Survey (USGS) review of the Beatty data.

The California Department of Health Services (DHS) claims that the
Beatty finding has no relevance to Ward Valley. This claim
contradicts a formal legal finding issued by DHS prior to the
discovery of contaminants outside the Beatty facility. In its finding,
DHS concluded that "the Beatty site provides a good analog for the
Ward Valley facility."

At the urging of Ward Valley contractor US Ecology, DHS relied
upon Beatty for support that contaminants would move slowly, if at
all, at Ward Valley.

Radioactive and chemical contaminants have been found in
monitoring well water at the Beatty facility.

DHS made contradictory and erroneous statements about the
discovery of contaminants in Beatty monitoring well water.

In an internal memorandum, US Ecology admitted, "Any rapid
migration of radionuclides at the site abetted by natural site
characteristics, would be of significant concern and relevant to the
Ward Valley project.”

The USGS researcher who discovered contamination outside the
Beatty facility said that he could not explain the findings.
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US Ecology illegally dumped approximately 270,000 to 700,000
gallons of liquid waste at Beatty over 14 years, or up to 50,000 gallons
per year.

Nearly 2 million gallons of water from rainfall falls onto the Beatty
trenches during a typical year.

Liquid waste dumping could have had only an insignificant impact
on the migration of radioactive wastes at Beatty.

When compared to rainfall, there wasn't enough liquid waste
dumped at Beatty to make any real difference in the migration of
waste at the site.

The findings at Beatty invalidate DHS and US Ecology's theories
about the movement of contaminants in arid environments, and
support the warnings offered by former USGS scientist

Dr. Howard Wilshire. Wilshire predicted that preferential pathways
and lateral subsurface flow of contaminants could enhance

radionuclide migration at Ward Valley and threaten the
Colorado River.



Background

The nuclear industry wants to build a radioactive waste facility in
Ward Valley, California. The proposed facility is located less than 20 miles
from the Colorado River, the primary source of drinking water for millions
of people in California, Arizona, and Mexico. If approved, large quantities
of nuclear power plant wastes will be dumped into unlined trenches.
These wastes include plutonium, strontium, and cesium. Plutonium-239 is
one of the most toxic substances ever discovered. It remains dangerous for
upwards of 500,000 years.

The company chosen to operate Ward Valley has a very troubled
history. The firm, mis-named "US Ecology," has engaged in dumping
operations at five radioactive waste sites, all of which have leaked. In
[llinois, it abandoned its leaking dump. The State of Illinois had to go to
court to force US Ecology to return to the site and attempt to stabilize the
leaking waste. The United States Environmental Protection Agency
designated their Kentucky facility a Superfund clean-up site (i.e., among
the most polluted places in the country) after radioactive migration,
predicted to take thousands of years, occurred in 10 years.

Contaminants have recently been discovered outside US Ecology's
radioactive waste facility near Beatty, Nevada, and all the way down to
groundwater. In this report, we evaluate this discovery and its relevance to
the proposal to dispose of radioactive waste at Ward Valley.
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Suppressed Data About Contamination at Beatty

In October 1995, we obtained and released measurements by the
United States Geological Survey (USGS) about the discovery of
contaminants outside the US Ecology radioactive waste disposal facility
located near Beatty, Nevada. The discovery raised new questions about the
proposed Ward Valley radioactive waste facility since Beatty and Ward
Valley share a similar climate, geologic features, and the same contractor.

Supporters of the proposed Ward Valley facility, pointing to Beatty,
claim that contaminants cannot migrate at arid sites. Their theory is that
virtually all rain evaporates or gets used by plants, so none is available to
pick up soluble radioactive materials from the waste and carry those
materials down to groundwater. The soil, referred to as the "vadose" or
"unsaturated"” zone, has an "upward hydraulic gradient,” they say. Asa
result, they claim, water purportedly moves up through the soil in what is
called "a net upward flux of soil moisture." If rain doesn't get to
groundwater, or takes many thousands of years to get to groundwater,
there's no way for contaminants to move at arid disposal sites.

Measurements taken by David Prudic, a researcher with USGS,
suggest otherwise. Prudic received his first results in July 1994. He chose
not to release his findings until Committee to Bridge the Gap made
inquiries in October 1995. Prudic's decision to withhold the information for
more than a year is a matter of controversy. In early July 1994, Prudic told
a National Academy of Sciences (NAS) panel that it takes thousands of
years for moisture at Beatty and Ward Valley to move a few inches. About
two weeks later, Prudic received his test results.! They established that
radioactive contaminants migrated in only 30 years at the Beatty facility,
which opened in 1962. Prudic did not report these results to the NAS.
Instead, in August 1994, he published a report reiterating the claims he
made to the NAS panel prior to receiving his test results.2

1 Personal communication, October 30, 1995.
2 Prudic, D. C., 1994, "Estimates of percolation rates and ages of water in unsaturated sediments at two

Mojave Desert sites, California-Nevada," United States Geological Survey, Water-Resources
Investigations Report 94-4160. Carson City, NV: U.S. Department of the Interior.

oo d
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October 27, 1995

Dr. Joseph K. Lyou

Executive Dircctor
Commirtec To Bridge The Gap
1637 Butler Avenuc

Los Angcles. California

Dear Dr. Lyou:

As per your tcicphone request on October 235, 1995, please find enclosed a copy of a paper that is
in press titled “Watcr-vapor movement through unsaturated alluvium in Amargosa Desert ncar
Beatty. Nevada-- Current understanding and continuing studies™ by David E. Prudic. The paper
was prescnted at a joint U.S. Geological Survey-U.S. Nuclear Regulatory Commission workshop
on rescarch related to disposal of low-level radioactive waste held May 1993, The report is part
of the proccedings. which are in the process of being published. The paper describes the
objectives for collecting gas samples in the unsaturated zonc at the Beatty rescarch site.

With respect to your request regarding recent work and sampling at the U.S. Geological Survey
research site adjacent to the low-level radioactive-waste burial sitc near Beatty, Nevada, please
find enclosed a table of tritium and carbon-14 analyscs of gas samplcs that were collected in April
1994 and July 1995. The gencral location of sampling sites is shown on two maps attached to the
table. The analyses include all tritium valucs and the carbon-14 analyscs from sampies collected
in April 1994 at test hole UZB-2 and from samplcs collected in Junc 1992 at the test hole 2 miles
south of the site. The sampling in April 1994 was limited to test hole UZB-2, which was drilled
south of our shaft facility. The test hole was drilled in September 1993 for the purpose of studying
the natural distribution of gascs in the unsaturated zone in relation to watcr movement through the
very dry scdiments.

We installed ten onc-foot long piczometers in test hole UZB-2: all above the ground-watcr tabie.
Depth to the midpoint of cach piczometer is about 18, 39, 59.79. 112, 157, 189, 309, 348, and 357
fect below land surface. Depth to ground water at a ncarby well is about 367 feet. The
piezometers in the test holc arc scparated with a bentonite grout. The hole was drilled with an air
hammer attached to casing which followed behind the hammer as the hole was drilled. The casing
was needed to prevent the hole from collapsing and most was removed (a 100-foot section of
casing was lcft at a depth from 200 to 300 feet becausc it brokc off) as the hole was backfilled
with the piczometcrs and bentonite grout.

We did not sample the well until April 1994 because we were pumping gas from the piezometers
to remove air injected into the sediments whilce drilling. We waited to sample for tritium and
carbon-14 until we had a stable profilc of carbon dioxide in piczometers. In April 1994, we
sampled the water vapor in the gas from cach piezometer for tritium and stablc isotopes of
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deuterium and oxygen-18, and the carbon dioxide from scven piczometers for carbon-14 and
carbon-13. The gas samples were collected by slowly pumping (pump rates of about 1 liter per
minute or lcss) gas from each piezometer and freezing the water vapor as the gas past through a
glass freeze trap immersed in a mixture of alcohol and dry icc. After removing the water vapor,
we stripped carbon dioxide from sevea samples by bubbling the soil gas through a gas-wash
bottle containing potassium hydroxide.

Analyscs of the water vapor for tritium were done by the National Research Program, Tritium
Laboratory of the U.S. Geological Survey and analyses for carbon-14 werc done by the
Radiocarbon Laboratory, Desert Rescarch Institute, Las Vegas, Nevada. The carbon-14 analyses
were completed in May 1995 and [ received a copy on May 24, 1995. Because of the
unexpectedly high concentrations of tritium and carbon-14 in samples collected in the upper 100
feet of scdiments, we requested funding to resample the test hole and surrounding area in June
1995, In July 1995, we resampled the five shallowest piczometers in test hole UZB-2; three air
ports in our research shaft: two air piezometers at a site two miles south of our research site: and
from two shallow probes driven 5.5 feet into the sediments next to the feace cnclosing the waste-
burial area.

A water sample was collected from test hole UZB-2 in September 1993 at the time the well was
drilled. The test hole was drilled a few fect into the water table. This sample was analyzed for
tritium at the same time that the condensed water vapor was analyzed, and the concentration of
trittum in the sample is less than the detection limit (about 3 tritium units or about 9.6 picocurics
per liter).

A colleague and [ prescntly are writing a report describing the sampling and distribution of gases
in the unsaturated zone at our rescarch facility.

Sinccrely,

DoM’(fg/m

David E. Prudic
Hydrologist

Enclosures

cc: Carol Boughton, U.S. Geological Survey, Nevada District. Carson City, Nevada
Jon Nowlin, U.S. Geological Survey, District Chicf, Nevada District, Carson City, Nevada
John Klein, U.S. Geological Survey, Assistant Regional Hydrologist, Sacramento, California
John Conomos, U.S. Geological Survey, Regional Hydrologist. Mealo Park, California
William Alley, U.S. Geological Survey. Chief, Office of Ground Water, Reston, Virginia
John Fischer, U.S. Geological Survey, Assistant Chicf Hydrologist, Reston. Virginia
Stanley Marshall. Department of Human Resources, Nevada Statc Division of Health,

Carson City, Ncvada

Verne Ross, Nevada Department of Environmental Protection, Carson City, Nevada

DEP:lkn
/files/opm/projects/nv172/deprudic.gap.prm.doc10/27/95



Table 1: Concentrations of tritium and carbon-14 in soil gas samples collected near the
burial area for low-level radioactive wastes, south of Beatty, Nevada

Tritium Carbon-14
Location ! De S L Percent y
and depth below .2 1 sigma modem 1 sigma
land surface sampled Units carbon
UZB-2: 18 feet 4/15-20/94 199 +5 1,696. +18.8
UZB-2: 18 feet 7/10/95 249 =38
UZB-2: 18 feet 7/11/95 253 +38
UZB-2: 18 feet 7/12/95 240 =8
UZB-2: 18 feet 7/13/95 247 +8
UZB-2: 18 feet 7/14/95 243 +8
UZB-2: 39 feet 4/15-20/94 757 +10
UZB-2: 39 feet 7/12/95 883 +12
UZB-2: 59 feet 4/15-20/94 581 +8
UZB-2: 59 feet 7/10/95 723 +11 297 +3.48
UZB-2: 59 feet 7/13/95 640 +12
UZB-2: 79 feet 4/15-20/94 762 +10 199. +2.59
UZB-2: 79 feet 7/11/95 1,100 +14
UZB-2: 112 feet 4/15-20/94 266 +10 80.9 +1.21
UZB-2: 112 feet 7/12/95 437 s
UZB-2: 112 feet 7/13/95 372 £
UZB-2: 157 feet 4/15-20/94 198 3
UZB-2: 189 feet 4/15-20/94 215 +5 28.4 +0.69
UZB-2: 309 feet 4/15-20/94 143 +5
UZB-2: 348 feet 4/15-20/94 133 +5 22.1 +0.17
UZB-2: 357 feet 4/15-20/94 162 +6
robe A - 5.5 feet 7/10/95 3,980 +70

D
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Table 1: Concentrations of tritium and carbon-14 in soil gas samples collected near the
burial area for low-level radioactive wastes, south of Beatty, Nevada

Tritum Carbon-14
Location ' D Tt Percent
and depth below a[lccd U““:T 1 sigma’ modermn 1 sigma*
land surface . i carbon

rote B - 5.5 feet 7/1195 29,4350 +210
Shaft- 20 fest 7/12/95 92 =6
Shaft- 20 fest 7/13/95 92 +6
Shaft- 36 fest 7/11/95 619 + 10
Shaft- 36 feet 7/13/95 615 + 10
Shaft- 43 feet 7/13/95 229 +7
Fischer's green- 6,/09/92 100. 0.76
34 feet?
Fischer's red- 6/09/92 90.4 0.72
41 feet?
Fischer's purple- 6/09/92 78.0 0.67
61 feet
Fischer's white- 6/09/92 552 0.75
Q3 feet
Fischer's green- 7/1195 3 +6

34 feet?
Fischer’s green- 7/12/95 0 +6

34 feet?
Fischer's red- 7/10/95 5 +6
41 feet?
Fischer's red- 7/11/95 -1 +6
4] feet?

' UZB-2 is a test hole about 150 feet south of experimental shaft; Shaft is a 5.5-feet diameter cais-
son near the southwest comner of the burial area for low-level radicactive wastes; Fischer's test
hole is about 2 miles south of the burial area; depth of green and red tubes is not precisely known.



? Tritium units can be converted to picocuries per liter by multiplying tritium units with 3.2.
(From Fritz, P,, and J.Ch. Fontes, eds., 1980, Handbook of environmental isotope geochemistry:
Elsevier Scientific Publishing Company, New York, New York, page 14.)

> Error asscciated with each tritium value represeats the counting error at one standard deviaticn
and is reported in tritium units. Values from Fischer test hole are less than the reported error and

are below detection limits.

* Error associated with each carbon-14 value represents the counting error at one standard devia-
tion and is reported in percent of modemn carbon. Thus, the value at a depth of 19 feet in test hole
UZB-2 is between 1,677 and 1,715 percent of modem carbon.
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BLM Asks USGS to Review the Beatty Data

In response to the release of the Beatty data, we wrote Interior
Secretary Bruce Babbitt and requested that he initiate a formal public
review of the new information as required by federal environmental law.!
In reply, Mr. Ed Hastey, the Director of the California State Office of the
United States Bureau of Land Management (BLM) wrote to inform us that

they had requested USGS review the Beatty data and its relationship to
Ward Valley.

! Letter from Daniel Hirsch, Committee to Bridge the Gap, to Secretary Bruce Babbitt, United States
Department of the Interior, dated October 29, 1995.



United States Department of the Interior
BUREAU OF LAND MANAGEMENT 2700
California State Office CA-930.7

2800 Cottage Way. Room E-2845
Sacramento, California 95825-1339

S0 23 1%5

Daniel Hirsch, President
Committee to Bridge the Gap
1637 Butler Ave., Suite 203
Los Angeles, CA 80025

Dear Mr. Hirsch:

Secretary Babbitt has asked us to reply to your letfer of October 29, 1995. In that
letter you suggested that new information, in the form of a U. S. Geclogical Survey
report on the low-level radioactive waste disposal site at Beatty, Nevada, had been
released. Based on that report you requested the Bureau of Land Management
prepare a supplemental environmental impact statement.

We, too, have received this report. Because the Geoclogical Survey has expertise
related to nydrogeologic issues, generated the Beatty data, and is familiar with both
the Beatty and Ward Valiley sites, we have requested their evaluation of that data and
its relationship to the Ward Valley site. '

After we have received and analyzed their response to our request, we will answer
your letter more fully.

Sincerely,
St AT
Ed Hastey
State Director
cc: DM, CDD
AM, Needles
COD, Romoli
Nawi, Rgl. Sal.
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United States Department of the Interior

BUREAU OF LAND MANAGEMENT

Caldornia Swate Office OT——
2800 Cottage Way, Room E-2845 ) '
Sacramento, California 958251889 2700
KOV 03 1% CA-930.7
Memorandum
To: Gordon P. Eaton, Director
U.S. Geological Survey
From: State Director
Subject: Beatty, Nevada Test Results

We have received information regarding tritium and carbon-14 analyses of gas samples
collected by the U.S. Geological Survey (USGS) adjacent to the low-level radioactive
waste disposal site in Beatty, Nevada. This memorandum is to request your evaluation
of the Beatty data and the relation of the data to the Ward Valley site in California.

The Bureau of Land Management (BLM) is presently considering transfer of the federally-
owned Ward Valley lands to the State of Califomia for use as a low-level radioactive
waste disposal facility. The envircnmental impacts of the proposed facility have been
considered in a final environmental impact statement/ environmental impact report
(EIS/EIR) jointly issued by the State of California Department of Health Services and BLM
in 1981. A supplemental EIS (SEIS) was issued by BLM in 1993. Operation of the
Beatty site by US Ecology, the State of California’s licensed operator for the Ward Valley
facility, is addressed in the FEIR/EIS and SEIS. See, e.g., FEIS/EIR, Responses to
Comments at 11.44, 79.2, 95.1, Appendix 1 and SEIS at pp. 15-16.

In May of 1995, a panel of the National Academy of Sciences/National Research Council
(NAS) issued a report, with which | assume you are familiar, entitled *Ward Valley: An
Examination of Seven Issues in Earth Sciences and Ecology." An important issue
addressed in the NAS report (both by the panel majority and in two dissenting
statements) concerns the transfer of contaminants through the unsaturated zone and the
potential for contamination of groundwater. In this connection, the NAS report considered
the reported presence of tritium found in the unsaturated zone at the Ward Valley site,
and it recommends that additional testing for tritum and sampling for chiorine-36 be
performed. (Report, pp. 5, 116))



The report also considered the Beatty Nevada site as an analog for the Ward Valley
site and concluded that it "may be useful in understanding some natural processes,
but it is limited in evaluating the behavior of the Ward Valley site because of historical

uncertainties.” (Report, p. 23.)

Because USGS has expertise related to hydrogeologic issues, generated the Beatty
data, and is familiar with both the Beatty and Ward Valley sites, BLM requests your
evaluation of the Beatty data and the relation of the data to the Ward Valley site, and
of whether and to what extent the data bears on the conclusions and
recommendations in the environmental documentation on Ward Valley and in the NAS
report.

We have attached correspondence from Committee To Bridge The Gap which we have
recently received on the issue. We would also be pleased to provide you with copies
of any portions of the environmental documentation on Ward Valley which you may
not have. Please contact Richard Johnson or Jack Mills of my staff a1 916-979-2850
for further information regarding this matzter.

Acting

Attachments
As stated
o o4 (w/0 attachs)

Elisabeth C. Brandt
Deputy Director and Chief Counsel
Department of Health Services

SOL/JMILLS:mw:USGS-BLM.4
11/3/95



Alleged Retribution Against Whistle-Blower Makes Criticism Unlikely

The acknowledgment that the USGS had been asked to review the
relevance of the Beatty data to Ward Valley raised questions and concerns.
One of the key concerns involved the subject of alleged retribution taken by
USGS against geologists who had criticized the safety of the proposed
Ward Valley facility. Joined by other USGS whistle-blowers, these
geologists filed a lawsuit accusing the USGS of wrongful termination. If
the USGS fired those who were critical of Ward Valley, how could they be
trusted to conduct a fair review of the Beatty data? The USGS "party line"
on Ward Valley had already been forcefully established.
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PUBLIC EMPLOYEES FOR ENVIRONMENTAL RESPONSIBILITY

for further information:

Jaff Ruch/Howard Wilshira (202) 265-PEER
Mary Dryovags (415) 981-1923
Bob Schaeffer (617) 489=-0461

. for immadiate release Thursday merming, November 9, 1995
"POUTICAL PURGE" ALLEGED AT U..S. GEOLOGICAL SURVEY;
RULES MANIPULATED TO OUST DISSIDENTS, WHISTLERLOWERS

Thirty-seven federal sclentists today filed legal challenges
to a reduction-in-force (RIP) at the U.S. Geslegical Survey (USGS),
charging Interior Department managers with retaliation against out-
spcken employees through falsification of position descriptions and
manipulation of merit system rules. Tha challenges were filed through
Public Employees for Environmental Responsibility (PEER), a national
advocacy organizaticn of rescurce management staff. The lead attorney
ig Mary Dryovage, Chair of tha Naticnal Employment Lawyers Associatian
Federal Employse Rights Commlttea,

Ovar 500 USGS employees recently lost their joba in a masajive RIF,
or layoff, the largest in agency history. All the cuts took place in
the Geologic Division, which produced reports on such peolitically
charged topics as the value of minerals on federal lands and the
suitability of wWard Valley, California as a nuclear waste dump sita.
Tha division alag investigates eartnquakes and other sarth processsas.

PEER General Counsel Jeffrey Ruch charged, "Thia RIF has little to
do with budgets and a lot to do with palitical agendas. Ninety percent
of agancy whistleblowers -- employees who had publicly aired intarnal
agency reports or disclomsed avidesnce of Q--uo, fraud, threats to
public safety, or other violations of law =-=- were targeted.®

Ruch added, “The issue hare is whathar faderal agancy sclentists
can practice with independence and integrity or whether they all have
to practice 'political scienéa' in ordaer to survive."

The legal challenges will ha heard by the U.3. Merit sy-t.n.
Protection Board within 120 dnys. Attornay: Dryovage axplained, “The
Survay has broken the fundamental precapt governing reduationa in
forca: selection of employees must be done by marit thfouqh comparing
the records of employees at the mama compatitive laval. Juat before
this RIF, however, USGS rewrota tha position descriptions of employees
to place many in heretofore nonexistent and unique competitive levels
so that the agancy could literally pick and chcoss which specirfic

"persons it wished to retain.®
e »ss s MOXrae

Hesdouarters: 810 First Streer. NE, Suite 480, Washington, DC 30002 0(201)“ ~004]1 o FAX (202) 842-47 14
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PHONE NO. @ + Now, @9 1335 91:27FPM PC

POUTICAL RETALIATION AT U.S. GEOLOGICAL SURVEY 2ivo 202

Y

For example, Howard Wilshire, a U8GS8 geologist with 34 }agra or

. service wno had written a controversial report raising concerns about

the Ward Valiey, california nuclear waste site, was raclassified
imneaiately prior to the RIF so that the only way he could retain
employment was to "bump" his wife, alsc a USGS geolegist, into

- unemployment. Wilsnire, who is now leading the right against the RIF,

declared, "Intarior Department managars are trashing the premier
scienca ageney in the world in order to guiet so-called ‘troublemakers’
who parsist in ralsing inconvanient facts. The real national tragedy
is thae vital capabilities of tha Survay will be lost -- and for no
gocd reason.™® .

The RIF c¢omes at a time when the USGS budget for the current
figcal yaear has not yet been adopted by Congress. Buk fiqur-- hcfore
the budget conrerence connittee suggast that tha USGCSH will aatually
receive a ulight inerease.. In addition, abaut 400 USGS :taf: have

already apted for early ratiramant buyouts this yaar,

Among those hurt by the RIF:

* Gena Foord is regarded as one of the world's tep ninaraloqists
despite his deafnass. Last year he was diagnosed with tarminal cancer.
Because he is too young to qualify for early ratirament, Foord souﬁht
a hardahip ax.mpéion from the RIF so his wifa and two young children
would qualify faor survivor benefits. USGS denlad his application.

* Maxina Ovatz was termlnated sevan and gfhalt months short of
retirement aligibility. Treated for braast cancer a year age, Ovetz
now lacks medi{cal benefits and is in jeopardy should the cancer
reoccur. _

Based on cases such as these, Wilshire concluded, "It was very
clear that the managers in charge of tha RI? had their orders. Nothing
could stay their predetermined actions.”

Only one manager was separated by the RIF, but woman in research,
and technical positions were disproportionately represented. In the
USGS Menle Park, California, office, 41% of separated sclentists and
techniclans were women in a workforce that was less than 273 femala.

Earliar this year, tha Merit Systame Piotac;ion Board invalidated
mass layoffs by the U.S. Postal Service because that agency rfailed to
follow proper procedures. ' '
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Prudic Reviewing Data He Suppressed

On January 11, 1996, Prudic called our office and requested
information about documents referenced in a Committee to Bridge the Gap
report. He said that he is involved in the USGS review of the Beatty data
requested by BLM. This news raised conflict of interest concerns. Prudic
had the data well in advance of the publication of the NAS study. In order
to find that the Beatty data had relevance to Ward Valley, Prudic would
have to admit that he withheld important information from the NAS. In
addition, he would have to acknowledge that he misled the panel when he
told them that moisture moves slowly, if at all, at Beatty and Ward Valley.

Prudic informed us that others at USGS are involved in the review.
These reviewers, however, also have apparent conflicts. One reviewer,
Robert Striegl, helped design and perform the measurements used to
discover contamination at Beatty, which were not disclosed to the NAS
panel or the public. He and Prudic co-authored the USGS report of the
Beatty findings.!

Although it appears Prudic and Striegl are the primary authors of the
review, Prudic said that the reviewers also include Ed Weeks and
Rick Healy of USGS. Weeks and Healy have their own potential conflicts.
They co-authored, along with former USGS employee and current
US Ecology contractor Eric Lappala, the key computer program used by
US Ecology to predict no migration could occur at the proposed Ward
Valley radioactive waste facility for thousands of years. The Beatty data
directly challenge the validity of this computer program. If the Beatty data
are relevant to Ward Valley, then their computer program erred in
concluding that Ward Valley wouldn't leak. In addition, their association
with US Ecology's Lappala is troubling.

1 Prudic, D. E., & Strieg], R. G., 1995, Tritium and Radioactive Carbon (*C) Analyses of Gas Collected
From Unsaturated Sediments Next to a Low-Level Radioactive-Waste Burial Site South of Beatty,
Nevada, April 1994 and July 1995, USGS Open-File Report 95-741. Carson City, NV: U.S. Department of
the Interior.
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6.2.1 Model Selecti riteria

The computer codes selected t0 simulate moisture movement and radionuclide transport '
at the Ward Valleyv site were required to have 1 aumber of capabilities. These
capabilities varied depending on which case was being 2valuated and whether the case
addressed the disposal trench zone, the near-surface unsaturated zone, or the deep
unsaturated zone. All variably saturated flow simulations required that the model have
the capability to adequately simulate moisture movement into verv drv soil, including, in
some cases, an initially sharp wetting front. The numerical model used to simulate
moisture movement in the disposal trench zone and near-surface unsaturated zone
needed to have the capability to:

2 Simulate near-surface phenomena such as infiltration, bare soil
evaporation, and plant transpiration, and

oo Account for, in some cases, the affects of horizontal lavering.
The numerical model employed to simulate the deep unsaturated zone moisture
movement and radionuclide transport had fo also have the capability to:

B Simulate transport of a solute and account for related phenomena such as
dispersion and retardation, and

2 Account for the radioactive decay of the source and the transported
radionuclides.

Two numerical models were selected from those available to HL@TLAS_

SOLUTE. The description and verification of these codes follows.

6.2.2 VSID Description and Verification
e — —-_-"'\\

e -,

VSID is a public domain computer code distributed by the U.S. Geological Survey

(Lappala 2t al. 1987) It uses a2 finite-diffarence solution algorithm and has the

capabilities outlined above for modeling moisture movement in the disposal trench zone.
[t is 2 flow code and does not simulate solute mass transport. Additional detaiis

regarding the model grids and their purposes are presented in Section 6.3.
o —

Verification of the VSZD code is presented in the user manual (Lappala. ¢t al.. [987).
\"‘--._

\

One of the 2xample probiems from the manual that simulates intiltration, avaporation,

£3050-H 6151.A-47 Rev. !, 1/11/90
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and transpiration was presented to the California Department of Health Services (DHS)

during the initial phase of the numerical analysis 2tfort (AL4 /989).

-SOLUTE Description and Varification

The ATLAS-SOLUTE computer code was selected for use in simulating moisture
movement and radionuclide flux in the deep unsaturated zone, although some of the
simulations aiso included the disposal trench zone. ATLAS-SOLUTE is a proprietary
computer code developed by HLA. [t uses a finite-2lement scheme to solve the
equations governing fluid flow and solute mass transport. The solution algorithm can
account for dispersion, retardation, and radioactive decay. All ATLAS-SOLUTE
simulations were pertormed using 2 |-D vertical model. ATLAS-SCLUTE was used
for the aumerical 2valuation of Infiltration Cases 3, 6, and 7. and for radionuclide
transport simulations. Section 6.3.4 contains additional deraiis regarding the model 3rid

and its specification.

As verirfication ot the ATLAS-SOLUTE code, HLA presented :he following items to the
DHS: a user's manual (HLA [9880), 2 theoretical manual (LA /988¢). and several
validation 2xamples verifying the code’s ability to simulate the required phenomena
(HLA [983a). A DHS contractor reviewed these items and provided comments (Serie

[989) whica HLA subsequently addressed (Lappala [989a).

6.3 MODEL INPUT PARAMETERS

[nfiltration through the disposal trench and deep unsaturated zones 'was evaluated using
four distinct numerical models. The disposal trench zone was 2valuated using a 2-D
cross-sectional VSZD models. The near-surface unsaturated zone was 2valuated using 2
1-D column model and a 2-D axisymmetric VSZD model. The deep unsaturated zone
was simulated using 2 1-D cross-sectional ATLAS-SOLUTE model. Figure 6151.A-20
illustrates the location of these model domains relative to the disposal trenches and the

saturated zone.

Model input parameters for the 2-D VSZD, |-D VS2D, 2-D axisvmmetric and [-D

ATLAS-3CLUTE models are descriced below. Modeal input parameters consist of’

(]

£3050-H 6151.A-48 Rev. L, 1f12/90
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HLA, 1988¢c. SOLUTE, A general purpose finite-2lement program for heat transter,
fluid tlow, and solute transport in porous media, ATLAS Svstem, Theoretical Manual,

Ravision 3, November, 1988.
Harr, M.E., 1962. Groundwater and seepage, McGraw-Hill Book Co., New York.

Hely, A.G., and Peck, E.L., 1964, Precipitation, runoff, and water loss in the Lower
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16 p.
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Appendix F-2, 38 p.
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for preparing license application, dated May 2, 1989.
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VSZD 10 solve the 2quations of fluid flow in variably saturated porous media, U.S.
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Lyman, W.J., Reehl, W.F., and Rosenblatt, D.H., 1982. Handbook of chemical property
estimation methods, McGraw-Hill Book Co., New York.
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File Report 35-198, 33 p.
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Beatty: A "Good Analog'" to Ward Valley

When the data about leakage at Beatty became public, Ward Valley
proponents immediately dismissed the findings as irrelevant to Ward
Valley. The Los Angeles Times quoted Elisabeth Brandt, the State of
California's leading Ward Valley advocate, as saying, "The Beatty site had
considerably different disposal practices." The San Diego Union Tribune
quoted Brandt as saying, "I don't think someone finding tritium
underground next to a disposal site in another state is relevant.”

This position, however, directly contradicted a formal legal finding
issued by the State of California prior to the discovery of contamination at
Beatty. On June 22, 1994, the California Department of Health Services
issued a legal finding that "the Beatty site provides a good analog for the
Ward Valley facility."
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SUPPLEMENTAL FINDINGS - WARD VALLEZY DPROJ
Pags S35

USZ OF THE BEATTY SITS AS AN ANALOG

149. Wilshi Report - Recommendaticn - Use of the Beatty Sita as

-a
an Analcg

The Wilshire Report recommends that the low-level radicactive wasta
sita in Beatty, Nevada, can be a good analog for the Ward Valley
projecet,

150. Dames & Moores Analysis - Reccmmendation - Use of the Beatty
Site as an Analcg

The Dames & Moors Analysis reviswed the recommendation ralated to

the use of the Beatty site as an analog, and rassponded that

(1) the 3eatty sita2 is indeed a goecd analog;

(2) USGS sctudias of the Seatty sita wera ralied upon te stucdy ths
Ward Valley facility

3ased upon the Administracive Racord for the projecz and ths
Dames & Mcore Analysis of i X i ad that che

tha Wilshi
£

3eatly sict2 provides a gocd analeg

X, POSSI3ILITY OF COLORADQ RIVER CONTAMINATION

152. Order - Questions About Contzamination of the Coloracdo River

The order of the Los Angeles Superior Cour: stated that "the
questions of most concern to all parties anc the public generally
are: will the Colorado River be contaminated?, is it thrsatcsned to
be contaminated?, is it lik2ly to be contaminatad?, etc." (Orcder,
page 5, lines 12—18 )

2

153. Dames & Mcorz Analysis - Questions About Contamination o th
Colorado River.

The Dames & Moors Analysis raviewed th aced in the
court orcer, and *ospondea that concami: orado River
due £o raleases from the disposal facilicy robabla nor
likely, and is, £for all practical ols This
conclusion is based ugon the following;

(1) Contact of the wasts with liguids would be necessary for

racdicnuclides to migraca;

|

()

3
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SUPPLEMENTAL FINDINGS - WARD VALLZEY PROJECT
Page 62

disposal facility at Barnwell, South Carclina, the last
available disposal facility in the nation;

(3) generators of LLRW will be compelled toc store LLRW at the
point of generation, which is often located in heavily
populated areas of the state;

(4) a natural disaster, such as a fire or earthquake, could result
in radiation exposures to the public;

(5) delay in commencing disposal operations at the Ward Valley
facility increases the possibility that such exposures coul

occur;
(6) a hearing under CEQA would inevitably delay the project and
thereby increase the risk to the public health and safety.

167. Finding - Project Approval

I find that the previous project approval was suspended pending
reconsideration in light of the Wilshire Report and, based upon the
Administrative Record including the Final EIR as well as che other
documents referenced in these findings including the Dames & Moore
Report as an EIR Addendum, shall be confirmed upcn the confirmation
and ratification by Health Services of the license issued on
September 15, 1993.

168. Finding - Ratification of License
Having reccnsidered the approval of the project in light o

£
Wilshire Report, I hereby confirm and ratify the Radiocacti
Materials License issued to US Ecology, Inc. on September 16, 199

G2 2/74 ; / | L
Date RON JCOGEPH, Chief Deputy Director
Department of Health Services

<

‘.

J
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US Ecology Uses Beatty to Make Assurances About Ward Valley

Relying on information from its Beatty site, US Ecology claimed that
rainwater moves very slowly through soil toward groundwater at Ward
Valley. US Ecology wrote that Beatty and Ward Valley share "generally
similar geologic settings" and similar soil. If natural site characteristics at
Beatty prevent the rapid movement of water, US Ecology argued, similar
characteristics at Ward Valley would offer the same protections.

It is, however, important to note that the corollary to US Ecology's
argument must also be true: If evidence shows that water (and
radionuclides) move rapidly at Beatty, then the same would happen at
Ward Valley.
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1200 General Facility Description

"o ensure that all waste is buried beneath the deepest projected scouring action caused by a Probable
Maximum Flood (PMF) all wastes are buried at least 20 feet below the original ground surface at the ime

of completion. Trench dimensions at the original ground surface depend on the depth and side slope.

Based on experience at the Beatty, Nevada, disposal facility, which is in a generally similar geologic ' ' ’
setting, soil stability may allow side slopes of one horizontal to one vertical (1:1). The trench design plan

is drawn conservatively, however, at 1 1/2 horizontal to one vertical (1.5:1). In practice, the steepest

slope considered safe for employees working in the trenches is employed to maximize space utilization and
minimize surface disturbance. The slope of the trench floors is parallel to the average surface grade, which

slopes about 2.2 percent to the east. l

Waste placement proceeds from west to east, which allows rainfall runoff within the trench to drain away
from disposed waste while keeping the overall trench depth uniform. The four Class A trenches are
approximately 1,546 feet long by 290 feet wide at grade by 60 feet deep. A 40-foot-wide space separates
each completed trench at the surface. This distance, assuming 1.5:1 side slopes and 20-foot cover
between buried waste and the ground surface, maintains a minimum of 100 feet of in-situ undisturbed
earth between wastes in adjacent trenches. As noted, the Class A renches are developed on a continuous,
progressive basis. The bottom of the initial excavation will be 110 feet wide by 250 feet long, with a ramp
:xtending roughly 600 feet eastward. An initial excavation of this size provides the space needed for safe
maneuvering of heavy equipment and waste shipments into the trench as well as unloading, placement,
and backfill. (See Section 4200 for an expanded description of waste handling). A safe working distance
is maintained between disposal of waste and excavation activity to ensure worker safety and to provide
sufficient room for excavation and backfilling operations.

The single BC30 Trench is 1,546 feet long by 226 feet wide at the surface and 42 feet deep. A shallower
excavaton is used to ensure that any moisture accumulation in Class A renches does not migrate into the
Class BC30 ench. Like the Class A trenches, the entire trench is not open at any one time but is
excavated as needed and backfilled as waste is placed. To allow for truck turning and a conservatively
safe distance between emplaced waste and the progressive excavation face, the inidal BC30 rench
excavation is 100 feet by 250 feet. An access ramp extends roughly 420 feet eastward from the trench
bottom to the surface. The BC30 Trench is located farthest away from the facility shop and Operations
Buildings.

1200.4.5 Trench Covers

The final trench cover, constructed as a monolithic structure covering the entire site, protects disposed
wastes from the effects of erosion by wind and water. This cover is constructed within the flood-control

1200-20 Revision 1



2420 Groundwater Characterization

Calculations based upon information presented in Wilson, et al. (1980) indicate that there is sufficient head
difference between the basins to induce inflow from the north, perhaps on the order of 2,000 acre-feet per
year. Numerical modeling results presented in Appendix 6151.A indicate a likely range of about 200 to
2,200 acre-feet per year of groundwater underflow from the Lanfair Valley.

Stormwater runoff from mountainous areas surrounding the Ward Valley could infiltrate in dry washes
and surface channels on the valley floor. Homer Wash is the largest of these features, and it extends
nearly the length of Ward Valley. Based upon 0.5 inches per year (Healy and Peck 1964) for the Ward
Valley area, the mountain front runoff from the mountainous area (190 square miles) is about 5100 acre-
feet per year. Most or all of this runoff is probably lost to evaporation from the bare soil prior t0
infiltration and to plant transpiration following infiltration. Therefore, recharge to the Ward Valley aquifer
from mountain front runoff probably ranges is between 0 to 5,100 acre-feet per year (see Section 2.3.4,
Appendix 6151.A).

Recharge through the alluvium probably is small. A discussion regarding groundwater recharge through
the alluvium at the Beatty, Nevada, and the Nevada Test Site is presented in Section 2420.1.1.2. Since
the Ward Valley site is located in a desert environment and is situated on alluvial soil materials similar to
those found at these sites, methods for estimating the amounts of groundwater recharge and deep perco-
ladon presented by Nichols (1986) may be applicable to the Ward Valley. The average annual rainfall
there is about 16 centimeters per year, and Nichols estimates that about 3 percent of the rainfall becomes
deep percolation. For Ward Valley, deep percolation is estimated at about 0.45 centimeters per year.
Nichols estimated that about 1.7 percent of deep percolation becomes groundwater recharge for the Beatty
site. An estimate of groundwater recharge for the alluvium at Ward Valley using this method is about 0.08
millimeters per year (mm/yr). This value falls within the range of about 0.05 mm/yr (Nichols 1986) to
about 0.5 mm/yr (Montazer and Wilson 1984) for alluvium recharge values estimated for other alluvial
basins in this region. Over the 875 square mile basin, 0.5 mm/year equates to about 900 acre-feet per year,
a small fraction of recharge from other sources.

The regional information summarized above compares with results of infiltration model analyses at the
Ward Valley site. Analyses of infiltration during 20-year cycles of average annual precipitation described
in Section 2420.4 indicate that about 0.14 inches of moisture per year moved through a soil column model
with bare-soil evaporation. No moisture moved through the model when reasonable estimates of plant
transpiration were included in the model. Numerical simuladons of groundwater conditons in the
saturated zone in the Ward Valley, described in Section 2420.3, best reproduced observed piezometric

2420-10 {} 32 Revision 1



State Regulatory Agency Questions US Ecology's Qualifications

Through an agreement with the United States Nuclear Regulatory
Commission, the California Department of Health Services (DHS) has
assumed the responsibility for licensing and regulating the proposed
Ward Valley radioactive waste facility. Four companies applied for the
contract to build and operate a radioactive waste facility in California.
After receiving the applications, DHS reviewed each of the companies.
They ranked US Ecology last among the four applicants.

In its evaluation, DHS wrote, "The past history of US Ecology's
operations cast doubts on their ability to perform future activities. The
applicant strictly adheres to minimum standards. . . . US Ecology has
shown repeatedly throughout its application and operations of this type,
that they will do only what is necessary to keep operating."

Ca
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Source: Memorandum from the Environmental Health Division,
California Department of Health Services, to Kenneth
W. Kizer, M.D., M.P.H., Director, DHS, dated 11/21/85

U.S. Ecology

The pz+t history ¢f U.S. Ecology's operations casts doubts on their ability
to perform future activities. The applicant strictly adheres to minimum
standards. As a corporation, they have operated or are currently operating
low-Tevel radioactive waste disposal sites in Maxey Flats, Kentucky;
Sheffield, Tilinois; Richland, Washington and Beatty, Mevada. The sites

in Maxey Flats and Sheffiled are no longer in operation,

The Maxey Flats location has failed, radioactive waste has mitgrated off-
site, with remedial action being performed by Westinghouse., The Sheffield
site has been closed by U.S. Ecology and the State of I1linois has pending
$¢7 million law suit and seeks injunctive releif including a request that
U.S. Ecology remove all or parts of the radioactive waste disposed of at
Sheffield. U.S. Ecology's adjacent chemical disposal site is closed to
chemical waste shipmants and this operation is under litigation, as to fines
and possible removal of chemical waste.

The Richland, YWishington snd Beatty Nevada low-level disposal sites are
presently being operated by U.S. Ecology.

J.S. tcology's Beatty Nevada license was revoked by the state in 1980 and

the intervening period has been marked by litigation, However, by agreement

%o both parties, the site has continuad operation on a limited scale, Additionall
gperations at the Beatty site have resulted in a $10,000 fine for unauthcrized
opening of containered waste,

1.5, Ecology's Richland nperations is currently under regulatory fire in
tmat stasility of the trench caps is in question,

t2:rz .7 concern as to the ability of U.S. Ecology to maintain an adeguately
:rained staff, in that they are a small corporation with Timited resources
v7inancia., technical and training personnel).

©.S. Ecology's operational procedures (including disposal techniques) design
criteria, quality control and environmental monitoring are minimal. Their
application indicated that they expected to operate the California site in
the same manner as the existing Washington site. There is concern as to the
adility of company to provide and maintain important elements necessary to a
surcessful site operation.

V.S, Ecology has shown repeatedly throughout its application and operations
o7 this type, that they will do only what is necessary to keep operating,
This may not be appropriate for a highly controversial issue such as the
disposal of low-level radioactive waste.

D
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US Ecology Instructs DHS to Rely on Beatty

The top-ranked companies dropped out of the process, apparently
because of concerns about their potential liability should the new facility
leak. DHS was then forced to accept US Ecology as its "license designee."

In the meantime, US Ecology got a copy of DHS's evaluation. The
company wrote DHS to argue against DHS's conclusions. US Ecology
asked DHS to emphasize the US Ecology track record at the company's arid
climate facilities in Richland, Washington, and Beatty, Nevada, where
US Ecology claimed there was no evidence of contamination.

(W]
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Januarcy 27, 1986

USEcology Consultants

A Devaon of US Ecosogy ™

Dr. Harvey F. Collians, Chief
State of California
Enviroomental Healcth Division
Department of Health Services
714 P Streec

Sacramento, CA 95814

Dear Dr. Collins:

Since we have agreed to be the license designee for developing Califormia's
low-level radiocactive waste disposal site, wve find it desirable to comment
on the Department's evaluation of our application. Having beea ranked las:
among the candidaces, it is likely that the evaluation =zay beccme the subjec:
of some criticism.

We are not challenging the actual ranking of the applicatioms. All four
applicants are stable, well-qualified firms, and a ranking among them is
difficult and arguable. We do, however, take exception to some of the
elemental evaluations, particularly where subjective judgments are pre-
sented which clearly exhibit personal bias.

We disagree with many of the itemized evaluoations where our competition
received higher ratings. It i{s appareat from the explanations that important
information in US Ecology's application or available from our regulators has
been overlooked or misunderstood by the reviewers. While a poinr by poiat
rebuctal of the evaluation would serve no purpose, the following comments

are provided in reference to statements we feel most disconcercing. Hope-
fully, these comments will be useful in clarifying our company's capabilities,
character and attitudes.

Technical Qualifications of the Applicant

One of the applicants was rated above US Ecology because of "its thirteen
years of operation of the Barowell, South Carolina disposal site." It is
clearly stated in US Ecology's applicariom that we have almost 25 years
experience in operating the Beatty, Nevada, and Richland, Washinagron,
disposal sictes. It is also readily available public informatiom that US
Ecology's safety record with respect to radiation exposure is superior to
that of our competitors.

202-00469
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Dr. Harvev F. Collins
Page 2
January 27, 1986

Maiatenance of Trained Cadre

One of the applicants was rated above US Ecology because it "plans to
transfer experienced personnel from the Barawell, South Carolina site...' !
whea necessarvy. Our application not only makes a siallar statezent, bdut we :
have personnel at 5 operacting facilities available for this purpose.

Methods of Disposal Unit Construction Including Codes to be Followed

US Ecology was judged "does not meet requirements” because it "did not lisc
any codes which would be followed." In fact, the applicacion does refer,
in appropriate places, to regulations and codes that will be followed. The
other applicants, who were rated "meets requirements™, also listed codes;
however, the codes listed were not identical in any of the applications.

"The past history of US Ecologv's operatfions casts doubts on their abilicy
to perfora future activities. The applicant strictlv adheres to minimm
standards."”

These statesents and the subsequent discourse obviously indicate persomal
bias and are not accurate characterizations of US Ecology. They represent
very shallov investigation into what are complex {ssues and are priacipally
based on eveants which are more than ten years in the past. We recogaize
that the Department had limited time and resources for this review; however, —
subjective and biased remarks such as these are entirely out of place.

US Ecology has over 75 site-years of experience in low-level radicactive

waste disposal. Of the other applicants, only one has 13 site-vears ex-
perience, the others have none. OQur radiation safety record is the best in
the industry. Ia all our history, we have had oaly one instance of serious
non—compliance, and it was related to employee ctheft and misconduct. That
incident occurred over l0 years ago. Over the past several years, US Ecology
has enjoyed excellent cooperative relationships with its regulators and local
support from the communities near its operating sites. The State of Kentucky,
on the ocher hand, has had no regulatory role with US Ecology since 1979 and
is cot even familiar with our current management personnel or operacions.

Since our low-level radiocactive waste disposal operations have been counfined

to Beatty, Nevada, and Richland, Washington, for the last six years, it is
reasonable that our record at those facilities should be the primary basis

for the evaluation. US Ecology has been operating the desert sites at Richland
and Beatty for almost 25 years with no signs of eanvironmental contaminationm.

We have been handling almost all of Califormia's low-level radiocactive waste

in Richland for several years. The Department's evaluation ranked us high

with respect o site selection procedures and we expect to locate a suitable
arid site, similar to Beatty and Richland, in Califormia. As demonstrated iao
our application, US Ecology also has the technical capability and the intention
to add engineering enhancements or waste treatment processes as they are justified
through public involvement and enviroumental studies in the development process.

202-00470
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Dr. Harvey F. Collins
Page 1]
January 27, 1986

We hope you will find this information useful in this continuing process.
We look forward to working closely with you to develop a disposal facility
in California that will serve as a model for the nation.

Sincerely yours,

) sf v €
Koreadd A S S
Ronald K. Gaynor, P.E.

Vice President

cc: Mr. Joseph 0. Ward, Dept. of Healith Services
Ms. Goldie Eng, Dept. of Health Services

202-00471
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DHS Completes Transformation From Regulator to Advocate

Having been forced to accept US Ecology as its license-designee, DHS
quickly forgot about its initial reservations about the company's
qualifications. Less than eight months after concluding that "[t]he past
history of US Ecology's operations casts doubts on their ability to perform
future activities," DHS wrote US Ecology to coordinate a meeting to discuss
"the best way to 'defend’ USE's license designee status." By July 1986, DHS
had completed its transition from regulator to advocate.
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Mr. Steve Romano July 11, 1988
Assistant Project Manager

L. S. Ecolegy. Incorporated

1600 Dove Street. Suite 408

Newpart Beach. Callfornla 92880

Dear Steve:

Soae topics for discussion Wednesday are listed i{n nmo particular prierity order.
Some are questiocns, some are comaents, some are conceras. Not all of them grow

v

2. How many people will be employed at the site?

3. Will the site be located over unpotable water?

T8 Will DHS be able to electroalcally access USE/ESA/etc. data?

6. When will the on-site inspector be employed? What are the requireaeats? — 77;
fJ 7 Are we all right regarding the question about other agencies' peraits efc.? g —
2
B/J’;' How do we resolve the mixed waste {ssue? X
Ja1ed Gf";;: ;
9. How i3 the coateat of a waste contaloer to be verified? 54&.&’ o e
10./4:-: i3 some confusica over the EIR and the envirocaental assesssents. — /
P I {
11. Are we OK for the Riverside and Blythe meetlings? @- _de rry
3
12. How can we deal with the lssue of less than low-level radloactive waste? i >q,1
-_—

We'll see you in Harvey's office at 10:30 on July 16, 1986,

Sincrely'.

Dea J. \_elel_darf."cgfe_r()

Yector Surve!llance
and Control Braach

202-00482

¢

t f"J")
oty 17

!3. Round 2 and 3 pudlic coament opportunities should be {aproved over Round 1. w;-‘-—

: : We will collectively think of others I's sure. Wr‘%_
8 What {3 the best way to “defend” USE's lliceanse designee status’ LU’ $




DHS Adopts US Ecology's Argument About Beatty

In response to public comments on US Ecology's dismal track record,
DHS adopts US Ecology's argument about Richland and Beatty. In the
Final Environmental Impact Report/Statement (FEIR/S) on Ward Valley,
DHS wrote, "The experience with desert disposal sites in the states of
Nevada and Washington is more relevant to California's effort than
experience in eastern sites with high rainfall and shallow groundwater. . . .
Neither of the western LLRW [low-level radioactive waste] disposal sites
has contaminated groundwater."

DHS repeated this argument in response to comments on its FEIR/S,
"The Department considers US Ecology's operating record at its Beatty,
Nevada, and Richland, Washington, facilities to be most pertinent to the
California facility. . . . There has been no release of radiation that has
contaminated groundwater."

DHS's conclusions about groundwater contamination at Beatty were
not, however, supported by monitoring data collected at the site. Tritium
had been detected in groundwater. Contradicting itself, DHS admits this in
the very next paragraph, "In 1983, elevated tritium levels were observed in
two monitoring wells associated with the [Beatty, Nevada] disposal
facility."

In an attempt to explain the findings, DHS wrote, "The elevated
concentrations were greater up-gradient than down-gradient, and
gradually dissipated. There was no recurrence.” Both of these claims are
wrong.

W=
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STATE OF CALIFORNIA INDEMNITY SELECTION
&

LOW-LEVEL RADIOACTIVE WASTE FACILITY

Final Environmental Impact Report/Statement
Appendix - Responses to Comments on Draft EIR/S

SCH 80052308

April 1991
Prepared For:
State of California Bureau of Land Management
Department of Health Services California Desert District
714 P Street, Room 616 6221 Box Springs Boulevard
Sacramento, California 95814 Riverside, California 92507
Prepared By:

Dames & Moore
6 Hutton Centre Drive, Suite 700
Santa Ana, California 92707
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Act as amended. Another purpose is to provide a basis for establishing regulations for near
surface land disposal of specified radioactive wastes.

Only wastes falling within the concentration limits set forth in 10 CFR Part 61.55 for Class
A, B, and C LLRW will be accepted for disposal (this may include transuranic elements up
to 100 nanocuries per gram in the waste). The description of the facility is accurate.

Consistent with the Memorandum of Understanding between BLM and DHS, Dames & Moore
was hired through a competitive bid process by DHS to prepare the EIR/S. Information in the
PEA and EIR/S includes data developed by USE and its consultants and independently
reviewed by responsible agency staff, BLM, DHS, and consultants hired by DHS to conduct
technical review, including Dames & Moore. Separate evaluations in the EIR/S were also
completed by Dames & Moore. Prior to public issuance, the Draft EIR/S was reviewed by
BLM and DHS staff. Additions and changes were made to the Draft as a result of this review.
This approach reflects an independent assessment of the project; no conflict of interest is
involved. The preparation of the EIR/S is consistent with Section 15084 of the CEQA
Guidelines.

DHS issued a report of findings on USE's past record and the company’s qualifications and
capabilities to develop and operate California's LLRW disposal facility. This report, issued
in 1986 and made available to the public, conciuded that USE is fully qualified to undertake
this task, and that the problems that have occurred in the past at other company disposal
facilities can be avoided based on experience gained in the past twenty-five years and by
diligent enforcement of the stringent new LLRW disposal regulations in effect since 1982.
Subsequent to the selection of USE and in response to this comment, the states of Tennessee,
Illinois, Nevada, Texas, and Washington were contacted for updated information on USE's
environmental record. Their responses to requests for updated information support the DHS’s
1986 conclusion that USE is qualified to construct and operate the disposal facility under
appropriate regulatory oversight. Appendix | provides documentation of USE's history and
the information obtained to evaluate that history in 1986.

With respect to USE disposal sites in Kentucky and Illinois, a review of appropriate documents
confirms that no member of the public has ever been exposed to radiation as a result of off-site
releases from buried waste. The $97 million lawsuit for closure of the Illinois site was actually
settled by USE and the State of Illinois for approximately $12 million. Closure of the
Kentucky site will be based on approval of clean-up plans by the U.S. Environmental
Protection Agency (EPA). USE is only one of numerous Potentially Responsible Parties
involved in evaluating remediation of the Kentucky site. While the precise cost is unknown,
based on the alternatives now under consideration by EPA, it will certainly not begin to
approach $154 trillion.

The experience with desert disposal sites in the states of Nevada and Washington is more
relevant to California’s effort than experience with eastern sites with high rainfall and shallow
groundwater. Opened in 1962 and 1963 respectively, the two western facilities are, in fact,
the nation's two oldest commercial LLRW disposal sites. Neither of the western LLRW

disposal sites has contaminated groundwater.
Also see response to comment 63.6 regarding incorporation by reference.
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SUMMARY OF COMMENTS
FROM JUNE-AUGUST, 1991, COMMENT PERIOD ON
FINAL ENVIRONMENTAL IMPACT REPORT/STATEMENT
AND DEPARTMENT RESPONSES TO
STATE OF CALIFCRNIA INDEMNITY SELzCTION
AND
LOW-LEVEL RADIQACTIVE WASTE FACILITY

CALIFORNIA DEPARTMENT OF HEALTH SERVICES

LOW-LEVEL WASTZ PRCGRAM

AUGUST, 1993

<

M



All of these found US Ecology to be acceptable. The company

is currently working under contract to devel op the low- level
waste dis posal facility for the Central Interstata Compact.

The Department considers US Ecology's operatl
Beatty, Nevada, and Richland, Washington, fac
m™
4

most pe***nenc to the California lac_l_"v e
desert conditions of low rainfall and deep groundwater, and
are currently required to operate under the conditions of
title 10, Code of Federal Regulat ons, part 61. Opened in

1962 and 1963, respectively, these two 'aCL'* ies are the
oldest commercial low-level waste disposal sites in the United
States. Based on recent consultation with state and federal
regulators and review of available documentation, the
Department has confirmed that there have been no significant
health and safety infractions at those facilities. There has
been no release of radiation that has contaminatad
groundwater. Infractions noted over the years OL coperation
have Dbeen resolved to the satisfaction of the licensing
agencies through changes in procedures and policies, with
subsequent regulatory follow-up. The license £for the
Washington facility was recently renewed, indicating that
US Ecology is considered qualified to safely operacte the
disposal facility. Audits in recent years by both Nevada and
the State of Washington revealed no conditions endangering
public health and safety.

There has been no tritium detected in Beatty wells in 1991 or
the recent past. In 1983, elevated tritium levels were
observed in two monitoring wells associated witn tne dispvosal
facilicy. One was up-gradient and one was down-gradient.
Investigations by both the licensee and Nevada regulators wer
not able to ascertain the specific cause. The elevate
concentrations were greater up-gradient than down-gradient,
and gradually dissipated. There was no recurrence.

Elevatad cesium 137 levels were discoversd in soil at 3Beatty
during a routine debrushing operation in the on-site buff
zone. The area was completely surveyed, and the contamination

was packaged and disposed. While the exact source of
contamination is not known, it is the result of operations
over a decade ago. It is possible that when the spill

originally occurred, it was cleaned up to the regulatory
standard then applicable and was subsequently covered with
clean £ill. During a recent debrushing operaticn, the
covering £ill was removed, prompting the cleanup.

There is no known record of airborne releases of plutonium at

Maxey Flats. The Department has been unable to confirm any
increased 1incidence of cancer in conneccion with the
Sheffield, 1Illinois low-level radicactive wasta disposal

facilicy.
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Monitoring Data Show Tritium in Beatty Groundwater

For more than two years, data from monitoring wells at Beatty
showed evidence of tritium in groundwater at the site. Tritiumisa
radioactive isotope of hydrogen. As with other radioisotopes, tritium is
measured in terms of radioactive units known as curies. One curie is the
amount of nuclear material that undergoes 37 billion disintegrations per
second. Each disintegration releases ionizing radiation of one form or
another (usually gamma rays, alpha or beta particles). Tritium emits beta
particles. Small amounts of radioactive material are measured in
picocuries. A picocurie is a millionth of a millionth of a curie.

Tritium concentrations in the Beatty well water reached as high as
410,000 picocuries per liter of water (pCi/L). The legal drinking water
standard for tritium is 20,000 pC/L. Thus, tritium in the Beatty well water
was as much as 20 times the legal drinking water standard.

DHS claimed that, "[t]he elevated concentrations were greater
up-gradient than down-gradient."! While not explicit in its explanation,
DHS appears to support the contention that the contamination resulted
from a disgruntled US Ecology employee "spiking" the wells. (From the
standpoint of protecting water resources, this explanation, if correct, is not
reassuring.) The highest concentrations of tritium were found in Well 302;
lower concentrations of tritium were found in Well 301. Maps of the
contour of groundwater at the site show that Well 302 is down-gradient of
the radioactive waste disposal trenches. Thus, contrary to DHS's assertion,
the highest concentrations of tritium were found in the down-gradient
well. This is the result one would expect if the tritium found in the well
water resulted from the rapid migration of contaminants from the waste
disposal trenches. This finding raises serious questions about the validity
of the theory that contaminants move slowly, if at all, in arid environments.

! DHS, 1993, Summary of Comments From June-August, 1991, Comment Period on Final Environmental
Impact Report/Statement and Department Responses to State of California Indemnity Selection and Low-
Level Radioactive Waste Facility, p. 27.
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Table 1. Beatty, Nevada, Well Water Sampling Results

Well Date Sampled

301

6-28-82

9-09-82

10-26-82 <
2-03-83

3-03-83 <
3-30-83

3-30-83

4-07-83

7-11-83

7-11-83

7-11-83

8-02-83

8-22-83

9-02-83

9-30-83
10-27-83
11-30-83
12-21-83

1-26-84

* % A A ¥

302 * 10-26-82 4

*

2-03-83
* 3-03-83
3-11-83
3-30-83
3-30-83
4-07-83
5-03-83
5-03-83
6-03-83
6-29-83
7-11-83
7-11-83
8-02-83
8-22-83
9-30-83
10-27-83
11-30-83
12-21-83
1-26-84
3-02-84
4-14-84
5-31-84
6-29-84
7-31-84
8-30-84
9-27-84
10-30-84
11-30-84
12-28-84
1-31-85

'r".'-v'"m ;Qj !L
0.0 £ 1,000
24,000 £ 1,000
1,000
200 £ 70
2,000
< 200
< 200
< 200
< 200
< 220
< 200
0 £ 200
500
500
500
300 = 200
< 200
0 £ 200
0+ 200
10,000 = 10,000
48,900 £ 3,000
65,200 £ 6,520
50,100
30,700
31,000
30,000
46,700
47,000 = 2,000
13,000 = 600
11,000 = 600
10,000
18,200 = 900
13,200 = 700
< 500
2,800 £ 750
5,800 £ 300
4,200 £ 200
3,000 £ 300
3,600 = 200
2,500 £ 100
,100 £ 200
1,600 £ 200
1,000 £ 200
1,000 £ 200
1,400 = 200
800 % 200
500 £ 200
300 £ 200
500 £ 200
0 £ 200

Samples collected and analyzed by US Ecology contractor.
Rest of samples collected by State and analyzed by different

agencies or contractors.

Source:

Ward Valley Administrative Record,

123-00190 to 123-00191.

Analyzer

Eberline
Eberline
Teledyne
Teledyne
Teledyne
ZAL

UsGs
UsGs
UsGs

EPA

EAL

EAL

CEP

CEP

CEP

EAL

EAL

EAL

EAL

Eberline
Teledyne
Teledyne
EPA

UsGs
UsGs
JUsGs

ZPA
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USGS Discovers Recurrence of Tritium in Beatty Groundwater

Regulators continued to find tritium in groundwater at Beatty from
September 1982 through December 1984. Members of the public concerned
about the safety of Ward Valley raised questions about these findings.
DHS responded to these concerns in August 1993. It claimed, "There was
no recurrence."?

DHS, however, failed to acknowledge data collected four years
earlier by David Prudic of the USGS showing a recurrence of elevated
levels of tritium in well water at the site. As with the initial discovery of
tritium in groundwater, this finding constituted evidence of rapid
migration of contaminants at Beatty. Prudic dismissed his finding as being
invalidated by "remnant drilling fluid." If, however, the measurements
came from groundwater, there would be direct evidence rejecting the
theory that radioactive contaminants move slowly, if at all, in arid
environments.

Prudic took measurements from five wells at the site. Four of the
wells were either up-gradient of the radioactive waste burial trenches or off
to the side of the trenches. Prudic found elevated concentrations of tritium
in well water in Well MR-3, the only down-gradient trench he tested. This
well is, in fact, only about 200 feet from Well 302, where tritium had been
discovered in 1982. Thus, Prudic's measurements were consistent with the
earlier discovery of tritium in down-gradient groundwater. Both findings
indicate that it took less than 35 years for tritium to migrate from the
trenches down more than 350 feet to the aquifer beneath the disposal site.

1 DHS, 1993, Summary of Comments From June-August, 1991, Comment Period on Final Environmental
Impact Report/Statement and Department Responses to State of California Indemnity Selection and Low-
Level Radioactive Waste Facility, p. 27.
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Source: Letter from D. Prudic, USGS, to J. Lyou, Committee to Bridge the Gap.
dated December 20, 1993.

Table 4.--Data on ground-water quality near low-level radicactive-waste disposal site, Beatty, Nevada
for August, 1989 (Continued). Concentrations of dissolved radionuclides.
[Abbreviations are pCi/l = picocuries per liter; ug/l is micrograms per liter: -- means not determined.
Except where noted, analyses are by U.5. Geological Survey Laboratory, Arvada, Colorado.

e Gross Gross
Hell Tritium Alpha Alpha Gross Beta Gross Beta Gamma_Scan s
Hame fug/l as (pCi/l as (piC/1l as (pic/1l as (pic/1) . ]
(pci/l) Uranium) Uranium) Stront fum-90) Cesium-137) Potassium-40 Padium-224 Thot ium-4
SUPPLY 1.3 £1.9 5.3:2 0.9 5.8 £ 1.0 15.6 £ 2.2 17.4 £ 2.5 e 2.11 & 0.51 32.5% + 2
MA 313 1.3 & 1.9 7.9 £ 1.2 B.6 £ 1.3 16.8 & 2.4 18.6 & 2.7 - 1.05 + 0.44 14.8 + 3
—y HR=3 9.2 +1.3 10.0+1.5 15.3 ¢ 2.3 17.2 2. 2.5 53.2 ¢+ 7.8 2.83 £ 0.77 45.6 1 &
Ha-3® = - . P — - -
MA 315 1.9 + 1.9 9.6 + 1.4 10.5 + 1.5 14.1 2 2.1 15.7 £ 2.4 - 2.23 &+ 0.52 35.4 + 4
MW 314 2.9 + 2.6 10.0 &+ 1.5 11.0 # 1.6 13.6 & 2.2 15.80 £ 2.5 24.0 ¢ 4.3 3.17 £+ 0.61 -
MW 316 2.2 1.9 13.3 £ 1.8 14.6 ¢+ 2.0 17.5 + 2.5 19.7 2+ 2.8 - 1.08 + 0.46 --
o 3 peplicate tritium analyses. Suspect abov2 background tritium concentration is caused by remnant drilling fluid ¢
(3] though more than 2,000 gallons were pumped from well prior to sampling.

[ —

Analyses by Hevada State Health Laboratory (Renon, Nevada) of sample collected by Bert Gray, Hevada State llealth
bepactment . Dashes mean constituent not determinad.



Independent Review Finds Additional Evidence of Groundwater
Contamination at Beatty

In October 1994, an independent group of radioactive waste facility
regulators released a draft report in which they reviewed the historic
monitoring record at Beatty and disposal sites. This appears to be the first
undertaking of a long-term perspective of Beatty groundwater monitoring
records. The reviewers, known as the Conference of Radiation Control
Program Directors (CRCPD), found that groundwater measurements had
exceeded action levels repeatedly over a 31-year period. Regulators
establish these "action levels" to serve as warning mechanisms that trigger
further review and analyses.

Beginning in 1962, US Ecology tested groundwater at the site for
evidence of radionuclide migration. Initially, US Ecology tested for "gross
alpha" and "gross beta," two different types of radioactivity. In 1979, they
added a test for tritium.

Their measurements of gross alpha exceeded the established action
levels eight times during the 31-year monitoring period reviewed by the
CRCPD. Their measurements of gross beta exceeded action levels seven
times during this period. Their measurements of tritium exceeded action
levels in 4 of 13 years of monitoring.

These findings represent further evidence that radioactive
contaminants have migrated to groundwater at the Beatty facility.
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Conference of Radiation Control Program Directors,
Inc. Environmental Monitoring Report for
Commercial Low-Level Radioactive Waste Disposal
Sites

Report prepared by the CRCPD E-5 Committee

Conference of Radiation Control Program Dir~ctors, Inc.
205 Capital Avenue
Frankfort, KY 40601

October 1994



Table 4-3. Gross alpha, gross beta, and tritium activity in ground water.

Gross alpha* Gross beta' Tritium
Year pCi/l pCi/l pCi/l
1962 3+2 54+ 4 no data
1963 no data no data no data
196+ 8+3 50 = 26 no data
1965 20+ 5 60 £ 31 no data
1566 10%5 60 + 34 no data
1967 10 = 4 40 + 28 no data
1968 14 +3 52 = 3 no data
1969 6 +3 4] = 41 no data
1970 - 30+ 7 & . = 30 no data
1971 no data no data no data
1972 10+ 4 9 +4 no data
1973 - 6 =7 e 549 + 47 no data
1974 16 = 10 e [32+77 no data
1975 o 47 =9 a» 173 =55 no data
1976 12+5 40 + 32 no data
1977 <3 <30 no data
1978 3 4+£2 <20 no data
1979 10£5 <20 & 3300 = [.100
1930 <5 10+£4 [,700 = 900
1981 2127 3l +4 0
1932 & 710 = 183 & 540 + 49 24,000 = 1,000
1983 o (30 =93 e 930 + 150 e 49,000 = 29.000
198+ ® 65 +29 - 40 % 24 e 5.000 £ 4.000
1985 25 + 18 26 £ 10 1,100 = 660
1986 - 15+9 14+ 35 <500
1987 no data no data no data
1683 a G| =10l 10+£3 <500
1989 20 £ 15 30 + 23 1,548 = 308
1990 e 78 = 24 63 £ 11 < 500
1991 0£6 1§ - 1,079 £ 551
1992 7+£3 13+£3 <500

Action Levels: gross alpha = 30.0 pCi/l; gross beta = 90.0 pCi/l: tritium = 2.000 pCv/l

a. Indicates highest value for each vear.
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EPA Study Identifies Chemical Contaminants in Beatty Groundwater

US Ecology operates a chemical waste disposal facility adjacent to its
radioactive waste disposal facility in Beatty. Monitoring records from the
chemical waste dump indicate a wide variety of chemical contaminants in
groundwater at the site.! The discovery of chemical waste contaminants in
well water at Beatty prompted the United States Environmental Protection
Agency (EPA) to undertake a review. In 1990, the EPA issued its findings.
The author of their report concluded, "Groundwater chemical analysis data
from wells 308-316 indicates that groundwater contamination in the upper
unit is wide-spread.”

The discoveries of tritium in groundwater, the repeated findings of
elevated radioactivity in groundwater revealed in the CRCPD report, and
the evidence of widespread chemical contaminants in monitoring well
water at Beatty combine to establish overwhelming evidence challenging
the validity of the theory that contaminants migrate slowly, if at all, at
waste facilities in arid environments.

1 See, for example, letter from Nancy Alvarez, Nevada Bureau of Waste Management, to Ina Alterman,
National Research Council, dated November 3, 1994.
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A REVIEW OF ORGANIC CONTAMINANTS IN THE UNSATURATED ZONE AND
GROUNDWATER ZONES AT THE BEATTY, NEVADA TSD SITE

Prepared for

U.S. EPA
Region IX

By

Richard L. Johnson, Ph.D.

Department of Eavironmental Sclence and Engineering
Oregon Graduate Insticute
Beavercon, Oregon 97006

27 September, 1990
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A. INTRODUCTION

This report examines the possibility of vapor transport as a zechanlisa Io
groundwater contamination the U.S. Ecology TSD site at Beatcy, Nevada. Vapor:an

shallow groundwater samples collected from around the site indicate widesprza

Nl n

contamination by volatile organic coapounds. In additicn, groundwatar salples

from well 307 suggest contaaination may be present ian the lower water--bearing
zone. The two questions to be explored here are: l) What are che Llikely

mechanisas of transport to the upper water-bearing unic; and 2) What are the
mechanisms for contamination of the lower water-bearing unic.

A central issue in the discussions betwveen U.S. E?A (ZPA) and U.S. Ecology
(USE) is cthe USE conclusion thart:

"...ilt nov appears even more likely that the 330 foot gravel pack ac
Well 307 has circumvented the natural isolacion of cthe disposal
cells, allowing organic vapors to migrate through both the
unsaturated zone and the uppermost saturated deposits. The
concentration of these denser wapors in both the well and its gravel
pack has resulcted in low levels of groundwater contazaination of the

lover gravel aquifer at Well 307."

It {s nmy conclusion that this sctatement is elicher incorrec:t or only
parcially correct. Firscly, it is unlikely that dense vapor transport via Well
307 is the aechanism which caused the wide-spread contazination in the upper
water-bearing unic. Secondly, the extent of groundwater contaaminztion in che
lover water-bearing unit is not well known at this time, thus while Well 307 is
likely to have provided a conduit to the lower unitc, ic may not represent the
only available pathway. These conclusions will be discussed in detail in the

folloving sections.

B. THE DISTRIBUTION OF CONTAMINANTS.

Groundvater chemical analysis data from wells 308-318 indicates thac

groundwater contamination in the upper unic i{s wide-spread (Figure 1). This dacza
argues against a single source of contamination (e.g., vapors from well 307) Zor
tvo reasons:

L) If spreading is by radial flowv from a small point source, then a very-larze
volume would be required to d{stribute mass over a cylinder which {s =any
tens of feet high and hundreds of feat in diazeter. It is unlikely chac
the Well 307 well bore could be such a source, alchough fc {s possible
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US Ecology Acknowledges Importance of Beatty to Ward Valley

In November 1994, a year before the new data about offsite migration
of contaminants outside the Beatty facility became public, a US Ecology
employee wrote an internal memorandum on the CRCPD findings. While
the memo dealt directly with inconsistencies in US Ecology's explanation of
the CRCPD report of tritium in well water, the author wrote prophetically
about the rapid migration of radioactive contaminants at Beatty, and the
implications of such a finding on the proposed Ward Valley facility:

In statements and representations regarding the
performance of the Ward Valley site we have relied, in part, on
comparison with the Beatty site because it has been studied
extensively by USGS and has many characteristics similar to
Ward Valley. Any rapid migration of radionuclides at the site
abetted by natural site characteristics, would be of significant
concern and relevant to the Ward Valley project.
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US ECOLOGY, INC.

MEMORANDTUM

TO: Art Palmer, CRC and SO DATE: November 7, 1994
~ 'jL

FROM: Jim Shaffner\L“- RET:

SUBJECT: Tritium in Groundwater cC:

Monitoring Well's at Beatty

Recently a predecisional draft report entitled Conference of
Radiation Control Program Directors, "Environmental Monitoring
Report for Commercial Low-Level Radioactive Waste Disposal Sites,
October 1994", was distributed to members of a CRCPD working group
and others. Page 4-15 (attachment 1) of the report contains the
following explanation for elevated tritium concentrations detected
a decade ago in a downgradient well at the Beatty, NV facility.

"The most probable hypothetical cause for the presence of tritium
in groundwater includes the migration of tritiated water down to
the groundwater "from disposed waste as either a liquid or vapor
(Reference 1)."

While I believe the statement to be incorrect based on the factual
evidence presented in the report and other information I've seen,
the annotated reference, Beatty Site Environmental Reports 1962-
1987, (portions attached) (attachment 2) was prepared and
disseminated by one of your predecessors, Mr. Steven R. Adanms.
Review of the reference document (page 9) suggests a logical source
for the quotation in the CRCPD report. However, in an earlier
document, a memo to T.A. Semones from Mr. Adams dated December 15,
1988 (attachment 3) on the subject, a completely different, and I
believe more accurate, conclusion was drawn from the same factual
data.

To add to the confusion, much of the text from Mr. Adam's earlier
memo has been lifted verbatim into the 1990 report. Furthermore
the text, as I read it, supports the conclusion in the earlier memo
rather than the conclusion in the 1990 report. In fact, where the
1988 memo seems to be logical and internally consistent, parallel
portions of the 1950 report are not.

Satisfactory resolution of this matter is imperative to the Ward
Valley project for two reasons:



2)

We have averred to the California Department of Health
Services that the tritium levels found in wells at Beatty in
the mid 1980's were not as a result of migration either as a
liquid or vapor. The fact that tritium was found in
groundwater wells at Beatty has been well known for many
years. While the exact cause for the sudden occurrence can
probably never be definitively established, all evidence and
analysis by ourselves, our consultants and USGS, that I an
aware of, suggests that the cause was something other than
migration. If we have reasons to believe otherwise, I must
immediately inform California DHS. If we have reasons to
believe that the CRCPD draft report and the US Ecology
statement in the 1990 monitoring report are incorrect, I must
also inform California DHS of the reasons we believe they are
in error. '

In statements and representations regarding the performance of
the wWard Valley site we have relied, in part, on comparison
with the Beatty site because it has been studied extensively
by USGS and has many characteristics similar to Ward Valley.
Any rapid migration of radionuclides at the site abetted by
natural site characteristics, would be of significant concern

and relevant to the Ward Valley project.

This is a request for you to review the two conflicting reports,
attached, in conjunction with available environmental monitoring
data and recent pathway analyses in order to clarify this confusing

situation.

I await your early reply.
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The Attempt to Explain the Findings at Beatty

Two key questions arose from David Prudic's discovery of
radioactive contaminants outside the Beatty facility: How did it happen?
and is it relevant to Ward Valley? Prudic told the Los Angeles Times that he
could not explain why Beatty leaked:

In an interview Monday, Prudic said he was puzzled by
the findings and, consequently, slow to reveal them.

"The significance of the Beatty findings is that we don't
understand how the tritium moved as far as it did," he said.
"Something happened that we are not aware of. . . . Some
process that we cannot explain caused significant
concentrations to migrate well beyond the area of the waste
trenches.

"If we can't understand it at one particular place, it
becomes difficult to make predictions about what will happen
somewhere else that is similar,” Prudic said, adding that the
terrain at Beatty and Ward Valley is similar.!

Supporters of the proposed Ward Valley facility have offered their
own explanation of why Beatty leaked. Elisabeth Brandt of DHS blamed
the problem on US Ecology's disposal of liquid waste at Beatty. Brandt
said, "The Beatty site had considerably different disposal practices. That
may have included pouring of liquid tritium directly onto the ground and
allowing the disposal of unpackaged waste."?

Regulators first discovered that US Ecology had disposed of liquid
waste at Beatty in 1976. This revelation came out of an in-depth review of
disposal practices at the Beatty facility after it was discovered that
company employees had illegally opened radioactive waste containers,
sold and given away their contents, and poured cement from a

1 "New Data Clouds (sic) Ward Valley Plan," Los Angeles Times, October 31, 1995.

2 Ibid.



contaminated cement mixer at a neighborhood bar and at the town jail.
During the investigation, regulators discovered that US Ecology had also
illegally disposed of liquid wastes at the site. This alarmed investigators,
who cited US Ecology for violating the prohibition against the disposal of
liquid wastes in its operating license.

This is an important point as Prudic, DHS, and US Ecology appear to
be relying on "different disposal practices” (i.e., the illegal dumping of
liquid wastes) as the distinguishing difference between Beatty and Ward
Valley. This explanation must be considered in the context that the same
prohibition against liquid waste dumping will exist at Ward Valley. It was
illegal for US Ecology to dispose of liquid wastes at Beatty, just as it would be
illegal for them to dispose of liquid wastes at Ward Valley.

As a result of their investigation, regulators discovered that
US Ecology had illegally dumped liquid wastes for at least 10 years.
Beginning in or before 1966 and continuing through 1975, US Ecology did
not, as required in their license, solidify liquid waste received at the site. In
fact, during this time, the liquid waste solidification system was inoperable.
US Ecology got away with this practice in part because they had set up
piping to make it appear as if liquid wastes were being solidified.

Ward Valley facility proponents contend that the same company that
violated its license in a way that caused the Beatty facility to fail should
now be trusted to construct and operate an unlined nuclear waste dump
less than 20 miles from the Colorado River in a geologically similar site at
Ward Valley.

The shortcomings in this logic notwithstanding, the argument that
liquid waste disposal resulted in the failure at Beatty rests upon the
assumption that enough liquid waste had been dumped to account for the
rapid offsite migration of radioactive contaminants. From their
investigation, regulators documented that, at minimum, US Ecology
appeared to have disposed of approximately 165,000 gallons of liquid
waste at Beatty over a 10-year period.
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OwReeToR YOUTH SCAVICTY AcTweY

March 31, 1976

TO. GOVEZNOR MIXE O'CALLAGHAN
ATIN: - CHRIS SCHALLER
" FROM: - ROGER S. TROUNDAY

SUBJECT: PRO3LEM AT BEATTY

lken and represencacives

Yesterday I met wich Bob
om Vuc1ea“ Regulacory

from his scaff including an actorney
Commission. '

They reported to us that they have had eight residencs
oI Beatty take a whole body count and so fa“ the evaluacions
have proven to be "eca:ive. However, the blood and urine analysis
on these individuals have noc been complezed, but so far it looks
good. The*“ anes:;ga:101 has gone intco othker states, mainly
Washingzon and CaliZomnia, and chey have Incerviewed sevara )

former emp] oyees including site managers and the former presid
Their inveszigaczion has shown that ;na former president, Mr. Jim
Harvey, was involved racher excens! ve y in the exodus of equip-
ment and materials ofZ of the burial site. NRC has signed stace-
ments by various individuals s:acing chat he knew abouc cthe
mazaria‘s taken o0ZZ and, in fact, in some instances negotiated
the sale o- the equipment that was removed.

- . -.They are still putting together all of the reports chey
have from theilr various Lﬂvesuhgaho*s and since this has gotcen

to be such an involved case they feel that it will be approximately
CWo weeks beho:, their 131 Teport. is available to ws. I chink

we should wait for thac final report from NRC belore we make a

final dec arm;1a ion on the revocation or renegotiation of cth
license. :

Bruce Azkell, Elmo DeRicco, as well as scaZi members
Lrom the Deparcmentc oI Consarvacion and Nacural Resources, 3ill
Horcon and I mec this morninz. We feel that as soon as we reccive
Chis report from NRC, we will be able co make a determination
whether the license should be renegotiated with the same company
or revoked and put out to bid Zfor a new concractor.
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.In addicion, some time the lacter part oI this weak,
NRC feels they are going to have to turn. over some oI the inlor-
ion which chay have atctained to che F.B.I

T“ev Have also found ocuc some addicional inZ *1a:;;:\\\\\\\

about the current operation. One of che most disturbing factorcs
we have found from some of these invescigations with formeT
employees, is chat liquid wasce was being poured direccly inc
the ground ac the bottom of the crenches. -laese employees scaced
that this occurred from L96/ through L9/5. -This is in complete
- violation of the license and does not speak very well for
Mr. Neel's operaction as well as che formerx p*as‘deﬂh. While che
water table i1s some 300 feec.below the surlace In cne Beactcty area,
we still don't know how fast this liquid waste may have penacraced
Co thac water table. We are going te find out additional infor- -
macion about this macter. = ____‘///

This certainly does not .add much credicabilicy co che
current operatlon wnich we CROUZAC was wmuca me:oved over tae
former managemenc. There are scill some concerns apout Jim Neal

and his managementc of the NECO operacion.

Acctached, for your information, is a lecter which Bobd

Engelken has sent to some 1,500 residences in the communicies
of Beactcy, Goldfield, Pahrump and Lathrop Wells. They are scill
trying to get additional informacion £rom residents in na- con-
municy, and this is anocher Teason wny I feel that we should noc
malke any move on that licemse uncil we have a complece report froa
all of che agencies, and I'm sure the lasc report. will come f o
NRC since they are do-ng wore extenmsive ‘research. We have found

nab mosT 0 the p*oduce*s of radiocactive waste will have anywhere

rom 30.to 60 da/s capacicy for storage before .a real problem is

~elv by any of their operacions.. Therefors, I feel that we do
‘have some time before it gets to be a problem :

RCGER S. TROUNDAY
RST/1ls

Atctachmenc
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S“nforcement Acction A,

This report describes information gathered during a joint special

inspection conducted by the State of Nevada and the U. S. Nuclear
Regulatory Comission. In some cases, a particular act or a certain
practice by the licensee may result in noncompliance with similar
requirements of both the State and the NRC. Lisced below are only
those matters which appear to be in noncompliance with or deviation
from NRC requirements.

\

A. Matcters Iavolvinz Ounly Special Nuclear Material

1.

Objects designated for burial as radiocactive waste
were given or otherwise transferred to unauthoriczed
individuals contrary to 10 CFR 70.42.

.Contrary to 10 CFR 70.51(b), records were not maintained

of the special nuclear material transfers described in
Item 1 above.

Condition 10 of the license prescribes that the licensee
shall not remove solid radiocactive wastes from shipping
containers except for removal of certain ianer containers
and sealed sources from shipping casks. Contrary to thi
requirexnent, radiocactive waste containers scheduled fcr
burial were opened and the contents removed. The items
identified in Item 1 above were among those chat had

been retrieved for salvage purposes as a rasult of
opening the containers.

Condition 17.A of the license requires that all waste
byproduct, source and special nuclear material shall

be disposed of by burial in the soil within six months

from the date of receipt by Nuclear Engineering, Company, Icc.
Contrary zo this requirement, the materials identified in

Item 1 above were not buried within six months of the

date of receipt by the licensee.

Condition 17.E of the license prescribes that the licensee
shall not dispose of any uncontained waste byproduct,
source and special nuclear macerial. Contrary to this
requirement, waste containers were opened and the uncen—
tained radiocaccive waste, which included special nuclear
material, was dumped directly iato the burial trenches

ia order to salvage the containers (3ennett 3uckets

and Plywood).

)
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6. Contrary to 10 CFR 20.201(b), radiocactive waste materials
identified in Item.l above were released beyond the con-
trol of the licensee without performing surveys for
alpha radiocactivity as necessary to assure compliance
with 10 CFR 20.103 and 104, although surveys for beta-
gamma radiocactivity were reportedly made.

7. Comtrary to 10 CFR 20.401(b), records were not maintained
of the beta-gamma radiation surveys reportedly made of
waste material released beyond the control of the licensee
of those-materials identified in Item 1 above.

8. Condition 12.A of the license permits burial of packages
containing only solid radicactive materials. Contrary
- to this requirement, packages containing solutions of
special nuclear material in double wall containers sur-
rounded by absorbent material were buried.

B. Matters Involving Byproduct Material Occurring Prior to
July 1, 1972 When Nevada 3ecame an Agr=2ement Stata

1. Noncompliance with AEC requirements identical or similar
to Items A.l through A.8 above, except that noncompliance
was with Part 30 iastead of Part 70 for A.l and A.2.

License Number 4-3766~1 requires that radicactive liquid
wastes be solidified using Portland Cemeat and other
materials prior to burial.

Contrary to this requirement, during the period 1966
to about mid-1972 large quantities of radicactive liquid
waste were received by  tanker truck at the Beatty site,

and were released directly into the burial trench without
4E :

C. Other Eanforcement Considerations

All of the items of noncompliance listed above reveal a wide-
spread lack of control by company management over the actions
of employees and over the control of radicactive material at
the site. There are also indications that company management
was aware of Iimproper activities and in some cases was directly
involved. : '

These findings are not final and represent ounly the results of the
Federal investigation to dace = June 11, 1976.

D
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On another occasion, Individual P had made a deal at

Mare Island wnerein the Navy disposed of 5,000 pair

of new coveralls in their original boxes and in separate
sizes and in two colors, magenta and yellow. He stated
that for the most oart they were unused and they were

not at all contaminated, but they had been sent to the
Beatty site by the Mavy in a truck on which a radiocactive
placard had been hung in order to dispose of them.

When these were received at the site, Individual [ stated
that he stored them in a shed which was full of them -
there were approximately 150 to 200 pairs in a box.

He had subsequently sent some of these coveralls around
to all the different sites for use as Nuclear Engineering
coveralls.

In regard to plywood, Individual [ stated that often
the boxes arriving at the site would be coming apart

on their own. When placed on the edge of the trench
they would fall apart. He stated that for example when
San Jose was being torn down, they knew that thers was
only a low uranium contamination involved and the boxes
from that shipment were saved and the wood was used

for various projects. Individual I statad that where
this material could be of some use to his employees

on a special project they wers allowed <0 use it. He
stated that Individual P told him when he first arrived
at Beatty that he needn't worry about his constructing
a stable for his herses since he was free to usa the
lumber and plywood that was stored at the Beatiy site
which had been taken from the various Soxes that h
come in for disposal.

A signed statement was obtained from Individual I, a
typed transcript of which is attached to this report
as Exhibit #9.

Second Interview With Individual 38 on March 25, 1976

On March 25, 1976 NRC representatives interviewed Individual
8. Ouring this interview, Individual 8 corraborated

the information orovided by Individual G concerning

the dumping of Tiquid radicactive waste into the burial
trench at the Beatty facility. He stated that frem

the beginning of his employment in June 1966 until the ‘
Spring of 1975, the Beatty facility had no means of
solidifying liquid radiocactive waste reczived at the
facility. He said thera had been a cement mixar on

the site which was apparently intended to be used for
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this purpose and some piping had been rigged up to make '.
it appear that a solidification system was operational.

The mixer, however, was never in operating condition

to his knowledge.

by NECO to pick up liguid radioactive wasta from various
customers. When the loaded tank arrived gnsits it was
taken to the trench and the liquid was drained from

it.

Individual B stated that a 2500 gallon tank was used l'

Individual B8 stated that in his opinion corporate management,
specitically Individual P, had to be aware that liauid
radicactive waste was being disposed of in this manner.

A statement in this regard was obtained from Individual
B, a typed transcript of which is attached to this report
as Exhibit #10.

t the conclusion of this interview, Individual 8 also
advised that during a visit to the MECC Richland, Washington
facility about five years ago, he participated in the
dumping of unsolifified liquid radicactive waste received
from Jersey Nuclear into a burial trench at that facility.
(NOTE: Follow-up of this allegaticn at the Richland
facility disclosed that the dispnosal occurred under
the jurisdiction of the State of Washington licarse
and with the prior knowlsdce and aporaval of the Stata.)

Third Interview With Individua! A on March 25, 1975

On March 25, 1976, Individual A was intarviewed by an

MRC representative. During this interview, Indivicdual

A corroborated the information provided by Individuals

B and G concerning the handling of radioactive wasta

at the Beatty facility prior to the installation of

an operating liquid radioactive waste solidification
system in the Spring of 1975. A signed statement in

this regard was obtained from Individual A, a typed
transcript of which is attached to this report as Exhibit
#11. (NOTE: On April 12, 1976 a letter was received
from Individual A amending his March 25 signed statement.
A typed transcript of this letter is attached to this
report as Exhibit #12.)
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Liquid Waste Handlina Practices at Beatty Facility

1. Condition 17 of License No. 04-3765-01 incorporates the
licensee's procedures and specifies conditions for oro-
cessing and disposal of radioactive waste received in
liquid form. Large auantities ¢ low Tevel Tiguid wastes
have been transportad to the Beatty sita2 in a NECO tanker
truck authorized by a Special Cepartment of Transportati
permit. The license requiras that these liquids be
solidified using Portland Czment and other materials prior
to burial,

es Ouring the course of the overail investigative effort,
Individual G disclosed thet {n the past, iiquid wastes ra-
ceived at the Beatty facility were disposed of directly
into the burial trench withcut solidification. Ouring
followup investigation of this particular matter, emolovess
A and 8 and former employees G and [ made signed statements
to the effect that during the period 1966 to 1975 the soiid-
ificaticn system was net operable, and liquid wastz Trem
the tanker was released diractiy to ths burial trench with-
out solidification as recuirad by the licanse. C(Conies 27

those statements are included as Exhisits 11, 10, 2 and 7,
respectively, to tnis recort., Exnidit 12 is a lestter re-
ceived Trom Individual A amending his statsment in ExhiSit

1.

Examination of records of liquid waste received by WECO at
Beatty revealed the following:

(&5 ]
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Calendar Callons Total Principal
Year Received Activity mCi [sotooes
1966 27,700 1178 Mixed Fission
Products (MFP)
1967 11,800 175 MFP
1963 20,200 84 MF?2
1969 13;100 734 Sr-90, Co-£0, C-14,
H-3, Cs-137, P-32,
MFP
1670 5,200 94 MF?
1971 2,400 600 Co-60, Cs-137, Mn-54d
1972 3,300 694 H-3
16973 No Record of Receipts for 1973 were reviewed.
However, MECQ management statad that a few
thousand callons wers received,
1974 13,565 233 H-3, Co-38, (Co-£C,
Mn-3&
1675 100,296 17625 H-3, Co-53, Co-50,
Mn-34, Cs-137, Cr-51
4, Licanse No. 04-3766-21 alsc autho

transoortation and
: 3]

ri
ca OCT apcrovad

solidification of liquid wasta ro d
double wall containers surrounded by adbsort
However, Condition 12 limits burial of packages to those
containing only solid materials and 1imits opening and
solidification of liquids received in packages to thes
which do not exceed a radicactive concentration of 10
microcuries per milliliter, Individual [ stated that in
some cases packages of ligquid waste received in double wall
containers surrounded by absorbent were opened and liquid
was dumped directly into the trench, and in scme cases the
1iquid was solidified. In addition, Individuals & and C
stated to the inspectors that normally these doubis wail
packages ccntaining liquid were placad "in the trench as
received, without solidification or cther processing

=g,
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g. Examination of records of liquid waste received by NECO at
Beatty revealed that numerous shipments of this type were
received each year. Examples of typical shipments of this
type are as follows:

Date Gallons Total Activity Principal
Received Recaived mCi Isotopes
7-22-66 19 4.83 grams U-235
2-23-68 10 8 c-14
3-29-67 4 1 P-32, H-3, C-14
12-11-67 1 i H-3
6-19-68 9 82.6 p-32, H-3, C-14
8-8-88 57 "Negligible" U-235
3-17-69 60 1306 c-14, I1-121, P-32,
1-125, Cr-31, F2-59
10-29-70 10 8 C-14, H-3
12-29-70 5 01 U-233
7-28-71 5 4,68 curies H-3
7-22-72 330 3.5 curies H-3
5-9-73 30 1212 H-3, C-14
5-29-75 36 161.5 H-3, C-14, 1-125,
p-32, Ma-22, C4-36,
Ca-45
7-8-75 72 56.8 H-3, C-14, I-125,

Ma-22, P-32, Cr-31

072



STATEMENT OF INDIVIOQUAL B

I, Individual 8, make the following statement freely and voluntarily
to G. A. Phillip who has identified himself to me as an Investigator,
Office of Inspection and tnforcement, U, S. Nuclear Requlatory
Commission. [ have been advised by Mr. Phillip that [ do not have to
make a statement and that any statement [ do make may later be used in
a court of law.

From at least the beginning of my employment at the MECO Beatty

facility in June 1966 until the installation of a solidification facility
in about March or Aoril 1975, all liquid radioactive waste recaived at
the Beatty facility was dumped into the trench as liquid. Althougn

there was a mixer on the site, it was inoperable and therefore there

was no means of solidifying the liquid wastes for burial.

A1l of the individuals who served as site managers at the Beatty
facility were aware of this situation, and it is my opinion that MECO
corporate management had to be aware that radioactive liquid wastes
wera being received and that there was no means of solidifying it
before it was buried.

[ have read the above statament and it is ture and correct to the best
of my knowladge and belief.

Individual 8
Signed Marcn 25, 1976

Exhibit #10



LETTER SENT BY INDIVIOUAL A

Dear Mr. Phillip:

On March 25th 1976 [ was requested by you and Mr. H. Book of NRC
Region #V to sign a statement concerning the disposition of Rad. Waste
Liquid received at our site.

Since then [ keep thinking ['ve given you some misleading informatiocn.
As stated it is true that there were no liquids solidified from the

time [ hired in June 2, 1969 until the present Solidification system

was put into operation.

[ don't think at that time I informed you that we had stored in the
neightorhocd of 38,000 gal. of Rad. Liquid in storage tank. This licuid
was solidified when the system went into operation. This storage was
started in mid 1973. :

[ think that you and my company should know this.

Please accept this letter as being written on my own free will and as
my suggestion.

[f you have any questions concerning this, please feel free to call
me, or call on me,

Sincerely,

Signed Individual A

cc: File
Site Mgr.
Individual D
H. Book, NRC Region V
Individual 0

Exhibit #12
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Liquid Waste Received at the Beatty, Nevada, Radioactive Waste Facility*

Amount
Year  (gallons)

1966 27,700
1967 11,800
1968 20,900
1969 13,100

1970 5,200
1971 2,400
1972 3,300
1973 5,000 - approximation

1974 13,565
1975 100,296

203,261 subtotal
38,000 in storage tank
165,261 total

* Source: United States Nuclear Regulatory Commission Inspection
Report, dated May 1976.
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US Ecology May Have Illegally Disposed of 700,000 Gallons of Liquid
Waste at Its Beatty, Nevada, Radioactive Waste Disposal Facility

According to a 1973 letter from an official with the State of Nevada,
the investigation report estimate of about 165,000 gallons of liquid waste
illegally disposed of at Beatty appears to have been an underestimate.
Information in the letter, when combined with data disclosed in the 1976
inspection report, suggests that US Ecology may have illegally disposed of
approximately 600,000 gallons of liquid waste at Beatty over a 14-year
period, or roughly 43,000 gallons per year. It is conceivable that there
could have been an additional 100,000 gallons of liquid waste disposed of
by US Ecology, for a maximum of 700,000 gallons, or about 50,000 gallons
per year.

This assumes that US Ecology began its illegal liquid waste disposal
as soon as it opened the Beatty facility in 1962. During their 1976
inspection, a former US Ecology employee told regulators that liquid waste
dumping had occurred at least since he had started working there in 1966.
The exact commencement date of the illegal dumping practices does not
appear to have been firmly established. If liquid wastes were first dumped
in 1966 instead of 1962, the records indicate that approximately 270,000
gallons of liquid waste were illegally disposed of during a 10-year period,
or about 27,000 gallons per year.

Thus, it appears that US Ecology illegally disposed of between
270,000 and 600,000 gallons of liquid waste at its Beatty disposal site.
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Liquid Waste Disposal at Beatty, Nevada, Radioactive Waste Facility, 1962-1975 (in Gallons)*

Federal & Hospitals States & Industrial
Year Unclassified Military & Medical Universities & Research Total
1962 2,800 5,500 128 535 119,700 128,662
1963 3,600 18,066 138 440 111,709 133,953
1964 1,121 35,846 36,967
1965 11,248 15,926 27,174
1966 25,018 421 26,590 52,030
1967 9,392 231 2,806 12,429
1968 1,018 863 4,971 25,473 32,325
1969 967 698 14,568 6,920 23,152
1970 710 2,024 5,056 7,791
1971 130 612 3,662 15,022 19,426
1972 3,300
1973 5,000
1974 13,565
1975 100,296
Total 6,400 72,460 3,148 26,852 365,049 596,070

* Source (1962-1971): Letter from Wendell D. McCurry, Nevada Bureau of Environmental

Health, to Lon Meyers, U.S. Environmental Protection Agency, dated April 23, 1973. Figures

rounded to the nearest gallon. Source (1972-1975): U.S. Nuclear Regulatory Commission
Inspection Report, dated May 1976. Reported figure for 1973 is an approximation. Site

managers reported that they had received "a few thousand gallons” in 1973. An unidentified
additional amount of liquid wastes appears to be excluded from these totals. The authors of

the NRC report indicate that "numerous shipments” of this waste was shipped to Beatty

each year. Examples cited in the report suggest the average shipment was about 50 gallons.

L
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April 23, 1973

Len Meyers

Offic2 aciation “rograms
Enviromnental Preccection Agency
Parkiawn Suyiiding, Aoom 1875
5004 Fisners Lone

Rocxvitle, Maryland 20852

Jear MNr, Heyefs:

Plaase rind ancicsea a tapyiation of materiai buriec at 3eatty
Burtal Site., This superzaces the partiai listing submitted In January,
The specific breaxaown is as Far as one can go without the aic of computer.

The tabulation is siviced into five categories by type of customer,
l.a., Federal and Military, Hospitals and Medical, States anc Universities
Inaustrial ana Rassarch, ana Unciassified-Neco, The last category way involve
some duplication, sinca this invcivea matarial which was stockoilad in
California in the earlier days of operaticn and In scme instancas may have

been ilst2a twice.

Two tyzes of taoles ara inciuded. One shows quantities buriea by
six mcnth and year intsrvals and the other shows quantitises burfed by 12
menth intarvals and total for sach category.

If a tabulation is desired for dates after 1571, we could praovide
one with minlhaum orf acditionai manhours.

Sircereiy,

Wendel!| 0, McCurry, Assistant Chier
Buresau of Environmental Hedlth

WCMc./pr

Enclaosuras
cc: Mike 3'Connall
Boo Hensyel \Y




;SIFIED - NECO - (Possibly some duplication)

I STOMER =-- UNCLAS
Date Curie SNA Yolume Gallons
ol § Solid Liguid Gas Grams Lbs. Cu. Ft.
1962 290,120320 . 3.56 14,29 23511.05
1 62 .045500 40.000000 . 2803.00
1 63 5.730670 1687.78 399,30 49186, 34
1964 1.3:1530 8.00 15396.40
1164 .190000 3600.00
63 1.087380 16218,50
TOTAL 508, 790050 .235300 40,000000 1691.34 421,52 1,04313.29 6400,00
CUSTOMER -- FEDERAL AND MILITARY
62 317820 755.00
1962 .007710 5500.00
"63 19,138403 6875.11
63 .218429 18066.00
964 5.178199 3.00 369,60 1457.17
n64 .073141 1121.9¢
65 40,819312 .19 423,11 11083.62
963 3.050506 11248,00
f°6o 501.277393 78.00 17087.80
1.074159 25018.90
<67 156.3719¢92 20.00 17183.30
Fcef .198131 9392.00
30,577247 3.10 9994, 95
#63 .016032 1018.00
969 1163.534461 17083.560
’ .002485 966.75
;;0 378859307 8.31 8.00 17230.80
_ 1 137.283845% 1.00 24916.03
|7t .040150 130.50
- -
|7TA~ 2659,032630 4.680793 90,50 457.90 123667.38 72460.25
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Wendell McCurry -2- February 9, 1973

USTGHER - FEDZTAL AND MILITARY
Darte ‘ SNM ’ Volize _
Rec'd. Solid Liguid Gas Grams Lbs. « cu, f£t. Gallons

USTCHER - HOSPITALS AND MEDICAL

1963 8.005334 ; .84 1399.20

1963 27.527500 ‘ 127.50
~1964 .684371 , 501.30
1964 3.489278 138.00
1963 .086670 82.90
1966 .017830 126.90
1967 .003482 31.50
.968 66,.442416 .02 .07 1576.85
968 .225027 . 863.00
1969 11.543636 _ 2507.70
969 . 1.642633 697.50
970 12.344891 2302.10
1970 .364458 710.00
"971 8.348632 1976.52
971 .495353 612.00
TOTAL - 107.977422 53744254 .02 .91 10507,97 3148.00
CUSTOMER - STATES AMD UNIVERSITIES
963 1.124829 1100.53
363 1.044422 $35.00
1964 2.053370 .05 17.90 1820, 40
364 .402487 440.00
363 6.233221 97.00 77748
966 1.834217 522.00
166 .046649 421.00
167 18.585330 1867. 40
967 .292479 231.00
%3 7.952561 5452.36
63 2.631821 4971.00
969 77.751452 5963.95 )
269 2.178509 e o 14568.00
70 54.612811 .52
.70 2.036933 .02 . 2024.33
371 29.442080 9663.3 }
71 8.641166 3662.00
TAL  199,692621  17,994466 ©.05 114,92 33334.35  26852.3a
06!
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Wendell McCurzy

CUSTOMER =-- INCUSTRIAL -- RESEARCH

-

February 9, 1973

Date SNM Volume

Rec'd. Solid Liquid Gas Grams Lbs Cu. Ft Gallons

1960 .027570 10,10 2319,.34

1961 .030330 183,87 3726.10

1962 12.466225 121,07 639.53 35393.78

1962 5.158477 J16 119702,5C0

1965 5383.076341 © 39616.40 642,12 65457.01

1963 34,369613 .02 111709,00

1964 6453.0038452 171883.50 335,26 80976.41

1964 5.143984 143,61 35846,00

1964 .020000

1965 6233,543149 42034.46

1965 1.512688 229.94 15926.00

19653 91.300000 - 2,50

1966 10817,111286 5789.32 292,89 107044 ,62

1966 2.543471 4,83 26550.350

1966 651.00C000

1967 9950,462943 22643.68 843,253 94147.74

1867 .555198 200.00 2806.00

1967 766.000000

1968 6492.019342 8601,76 2296,10 109244,93

1963 8,49583851 .01 254735.00

1963 . 200,000000 6,00 Saat

1963 8501.478477 5004.76 639.57 125649.09

1969 2.004743 6520,00

1970 11729.824534 76599,98 703,01 121133.65

1970 3.068323 50586.50

1971 4124,121781 755,65 .66 158785,96

1971 7.336826 15021.75

TOTAL 69902.170630 70,789174 1708.320000 262688,.63 292,52 945321.69 363048.73
051




US Ecology Liquid Waste Dumping at Beatty Put Into Perspective

Based on available records, the annual volume of liquid waste
dumped by US Ecology at Beatty can be estimated to range from an
average of 27,000 gallons per year for 10 years to an average of 50,000
gallons per year for 14 years.

The significance of this amount of liquid waste can be put into
perspective by comparing the averages and totals with the amount of water
falling on the Beatty trenches from rainfall. Doing this, we find that the
amount of liquid waste dumped at Beatty is insignificant when compared
to the amount of water falling on the trenches from rainfall alone.

As shown in the following table, nearly 2 million gallons of water
from rainfall falls on the Beatty trenches during a typical year. This
amount of rain dwarfs the 27,000 to 50,000 gallon per year estimate of
liquid waste dumping based on official records.

The conclusion is clear: Liquid waste dumping could have had only an
insignificant impact on the migration of radioactive wastes at Beatty.



Annual Precipitation at Beatty, Nevada, Radioactive Waste Disposal Facility*

Annual
Volume
of
Trench Width Length Area Precipitation

No. (feet) (feet) (Sq. Ft.) (gallons)
1 31 350 10,850 30,369
2 40 350 14,000 39,185
3 40 350 14,000 39,185
4 40 350 14,000 39,185
5 40 350 14,000 39,185
6 4 350 1,400 3,919
7 40 650 26,000 72,773
8 4 350 1,400 3,919
9 4 350 1,400 3,919
10 35 650 22,750 63,676
11 4 350 1,400 3,919
12 4 350 1,400 3919
13 4 350 1,400 3919
14 75 650 48,750 136,449
15 10 350 3,500 9,796
16 75 650 48,750 136,449
17 10 650 6,500 18,193
18 10 650 6,500 18,193
19 a1 670 60,970 170,653
20 112 790 88,480 247,652
21 102 770 78,540 219,830
22 298 810 241,380 675,613
Total: 707,370 1,979,901

* These calculations are based on an annual precipitation rate of 4.49 inches per year
as measured in Beatty, Nevada, and reported in USGS Water-Supply Paper 2312.
The trench dimensions are based on information supplied by David Prudic of USGS.

1/31/96; 6:32:55 PM



Nearly 37 Million Gallons of Rain Has Fallen In or On Beatty Trenches

Supporters of the proposed Ward Valley radioactive waste disposal
facility claim that the Beatty facility leaked because US Ecology dumped
liquid wastes at the site. This, they say, distinguishes Beatty from Ward
Valley because liquid waste disposal will not be allowed at Ward Valley.
(They do not, however, mention that liquid waste disposal was also banned
at Beatty.) If we assume that US Ecology will not dispose of liquid wastes
at Ward Valley, then it is necessary to assess whether liquid waste disposal
at Beatty was indeed responsible for radioactive contaminants moving
offsite at the facility.

One way to undertake this assessment is to calculate the amount of
rainwater that fell into and onto the trenches at Beatty prior to the
discovery of radioactive contaminants outside the facility. This calculation
can be made using data about the area of each trench, the date each trench
was opened, and the average annual precipitation rate at Beatty. As shown
on the following page, nearly 37 million gallons of water has fallen into or
onto the trenches at Beatty between the time each trench opened and the
first measurements for contaminants in the soil outside the facility in April
1994. The table on the following page also shows that nearly 11 million
gallons of rain fell into the trenches while they were open.

At maximum, US Ecology dumped about 700,000 gallons of liquid
waste at Beatty. This pales in comparison to the nearly 37 million gallons
of rain that fell into or onto the trenches prior to the discovery of
radioactive contaminants outside the facility. It also pales in comparison to
the nearly 11 million gallons of rain that fell into the trenches while they
were open. Liquid waste dumping, therefore, could have, at most, played
an insignificant role in the rapid migration of radioactive contaminants at
Beatty. When compared to rainfall, there just wasn't enough liquid waste
dumped at Beatty to make any real difference in the migration of waste at
the site.
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Precipitation In and On Wasle Disposal Trenches at Bealty, Nevada, Radicactive Wasle Disposal Facility, Sept. 1962 - April 1994°

Total
Vol. of Vol. of Time Batween Vol. of Vol. of
Precip Precip Trench Closure Precip After Precip
Time While While and Prudic Trench In and On
Trench Width Length  Area Date Date Opened Opened Opened Measurements Closure Trenches
No. (feet)  (feet)  (Sq.Fi) Opened Closed  (Months)  (inches) (gallons) (Years) (galions) (gallons)
1 31 350 10,850 Sept. 1962  Jan. 1963 4 1.50 10,123 a2 949,023 959,146
2 40 350 14,000  Jan. 1963 Sapl. 1963 8 299 26,124 306 1,198 422 1,224 545
a 40 350 14,000 Oct. 1863 Aug. 1964 10 374 32,655 207 1,162,502 1,195,156
4 40 350 14,000  Sepl 1964  June 1965 9 337 29,389 288 1,129,847 1,159,236
5 40 350 14000 June 1965  Feb. 1966 ;] 299 26,124 282 1,103,724 1,129,847
6 4 as0 1400  July 1965 July 1966 n 4.12 3,502 278 108,740 112,332
7 40 650 26000  Jan. 1966 Sept. 1967 20 748 121,288 268 1,934 549 2055837
[} 4 350 1400 July 1866  Oct. 1966 3 1.12 980 275 107,760 108,740
9 4 350 1,400 Mar. 1967 May 1968 14 524 4,572 259 101556 106,127
10 35 650 22,750  Aug. 1967  Jan. 1970 2 1085 153,885 42 1,544,152 1,698,036
1 4 as0 1,400 May 1968 Dec. 1968 7 262 2,286 253 99270 101,556
12 4 350 1400 Dec. 1968 June 1969 6 224 1959 248 97311 99,270
13 4 350 1400  June 1969  Nov. 1969 5 187 1,633 244 95678 97,311
14 5 650 48,750 Dec. 1969 May 1973 41 1534 466,202 209 2,854,066 3,320,268
15 10 350 3,500 Dec. 1969 Jan. 1871 13 4.86 10613 232 227,765 238,378
16 75 650 48,750  Jan. 1972  Sept. 1974 a 1160 352,494 186 2672133 3,024,627
17 10 650 68500 Jure 1972  Jan. 1973 7 262 10613 212 . 386 606 97,219
18 10 650 6500 Jan. 1973 Dec. 1973 1 4.12 16677 203 369,929 386 606
18 91 870 60970  Apr. 1974 Jan, 1979 57 2133 810,600 152 2602453 3413053
20 112 790 88,480 Feb. 1977 Sept. 1879 N 11.60 639,768 146 3,611,593 4,251,361
21 102 770 78540 Sept. 1979  Apr. 1982 30 122 549,576 120 2637965 3,187 541
22 298 810 241,380  July 1981 Dec. 1992 137 5126 7,713,251 13 900,818 8,614,069
Total: 707,370 492 184 10,984 401 504 25,895,859 36,880,261
C * These calculations are based on annual precipitation rate of 4.49 Inches per year as d in Beatty, Nevada, and reported in USGS Water-Supply Paper 2312.
The trench dimensions are based on information supplied by David Prudic of USGS.

1/31/96; 6:30:48 PM



US Ecology Contractor Agrees That Rainfall Is More Likely Than Liquid
Wastes to Account for Radionuclide Transport at Beatty

US Ecology has hired contractors to assist in its efforts to gain
approval for the proposed Ward Valley radioactive waste facility. Grant
Environmental has been one of US Ecology's key contractors pushing for
approval of the Ward Valley project. James L. Grant, who heads Grant
Environmental, was among those at the NAS panel meeting at which
David Prudic disclosed that high levels of tritium had been found in
groundwater at the site between 1982 and 1984. In response to this
disclosure, US Ecology asked Grant Environmental to evaluate and explain
the discovery of tritium in groundwater at Beatty.

Working under the same assumptions used to claim that the Ward
Valley facility would not leak, Grant concluded that "tens of thousands of
years would be required for liquid or dissolved waste constituents to move
from the trench through the unsaturated zone to the ground water [at
Beatty]." He added:

The amount of water that would be required to move
radionuclides from the trenches to the ground water far exceeds
the amount that can be derived even from abnormally large
rainfalls in the area. Likewise, the dry soils would quickly soak
up any liquids that might leak from the waste. Given the
properties of the waste that has been disposed at the Beatty facility,
migration of the small amounts of liquid that might be in the waste is
even more improbable than transport by infiltrating rainwater.

(emphasis added)

Grant refused to accept that radionuclides could migrate at Beatty.
He wrote that tritium in groundwater at the site likely had been
"introduced into the well directly” (i.e., by sabotage). He ended his letter
with a conclusion that would soon be directly contradicted by the findings
at Beatty. Grant wrote, "In summary, all of the information that has been
gathered at the site indicates that waste migration through the unsaturated
zone beneath the Beatty facility has not occurred.”
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US Zeslegy, Izc.
3835 Atherca Road, Suite 5
Recklin, Califorzia 95763

Re: Zvaluzction of Tritizm in 3eatty, Neveda Monitoring ivell, 1982 - [983
,.“...-{ roject Mo 383763

v

Deor Mr, Shaffer

Al your request, I have revie v:d the informacen describing the detection of Titum in site monitaring

well 202 in 1932, As 3 part of the review, [ ideatfied varicus mechanisms that might dave zllowed the
tritum 0 reach the well, 20d *va.h.at-d the likslincod of these mechanisms in light of the curzent

Clowledge of the z2clogy and dydroiogy of the site.

Sizes it was 2staglisaed as 2 low-level radicacve wvaste dis—csai site in 1962, the site 2as teen the subjest
of zurmercus wudies. Of zardcular zote ars the studies 3y the USCS that Segz2a ia 1976, 1od studies Sy

US Zcoicgy that Segan shoctly thereatter. Thae parpese of these studies is to characierize varicus :Ls"c":s
of e site ard the surrcunding saviroameat. Tae :'.CLLE’;’ ﬂc _'1: site 10 sequesier e 3dicactve
materials is c.cc:.so.'.;.c.cm.dlcs. A RER? mapial ke gg TE s

< vou s s . -
e - Pman w20l i ‘5 é

1998, James L, Caant & -\SSC‘C‘:..;&S Tnc. comoietsd 10 1nalysis of “ae soteacal Tovement of
2dionuciides tarough the insarurated zane into the Zround water. That anaiysis was dased 1von the site
information that “was availaoie thez, including zeclegic and rydrologic informacoa olleczed for US
Zcolegy Dy tne Maric Group. We r=vised the analysis in 1993, At that Sme, wve updated the z2alogic and

tha SO o

Wc::**cg‘:c characierizactoas 10 incorporate data collesied 5y US Scology 1od the USCS siges 1988, aod
1 09"

revised he waste iaventory 10 coaform 0 the inveatary whea the site #as closed o Ceceaber, 18
Cur analyses coasidersd ail cossible wvays that waste construents might move Tom the Texch into the
savironmeat ‘W= concluded that ;movement Tom the Tanches is ualikely o long s the area climate
rexaios as it is 2ow. Cur inalyses suggested that thers is little water availacie in the subsuzacs that
migzht dissgive and ansport the waste consutueats. Coaservadve assumpdoas indicated that, if such
movement dees cecur, it is exaremely slow and teas of thousands of years weuld de raquirsd foc liguid oc
dissolved waste consttueats 10 move Som the Trench through the unsaturated zeae to the Zround water

In 2ddidon 0 charactesizing the liquid pathway at the site, we considersd the pessiodicy of ifusive
Zovement of Jasesus radicauctides sucl as wridum through the unsaturated zone. We found such
movement is :-::molc Hut the siow rate OI ..Lz’..‘.;..ou and the limited amount of .nCLGCUC"CCS that migat
difuse Tom the wreoch Jesveat difusion Tom Seing in ‘mportant mede of waste caastouent Dovement at
tha Tamrmy or °

€ Seary sute.

- th

Thae ird climate ma the resuiting unsaturated zone serarsting the vaste 10d the zzound water ace the

f2apures that nake the site so sZ2cdve in isciating the Suried waste. Seczuce of the anid climate, the 380

“e2¢ 3¢ 10 of soul aCove 3¢ 'water ‘acle 1t tue site is axtrameiy dry. A very larze ameunt of water vould

'*w- 0 te 2dced 19 the site soiis Sefers “he soils ould alow significant vater Zow. Ti¢ amount of wates
e vewld Se reguired t0 move radioauctides Tom the eacies o the Zround vaier S oxcids the

asicuat that c2a Se dertved sven Tom oaormaily larze iadils in the arma, Lkewise, the dry soils

12130 Zast Briarwcod Ave., Suite 200, :_::g!ewood. Caiorado 80112
(S03) 790-7+C0 72X 303) 799-38¢3



Vi, fames AL Shadner

Svaluation of Tridum in Seawy, Nevada Monitcring Weil, 1982 - 1983
Decamoer [4, 1994

JLCA Projest 383763

Pigs ovo

would guickly scak up any lquids that mizat lesk oo the waste. Civen the grogertiss of the vaste that
a2s teen dispesed X the 322ty facilicy, migraton of e small imeuats of liquid ae migacte in the

S

waste is sven mocs imepeckaoie a2 ransgort Y inditrsdag rmiawster.

FEEmrie A cos———,

Sincs the Tidum was discaversd in the weil, sevesal 2ypotheses aave seea advanced 10 explain the

- e ek

dacizz. In my coinica, the most credivle axpianation is tat e ridum wvas inweducssd inia the well

direcdly. The cbsesvatioans of the ceourrancs and sudssquent tehavior af tie tridum irs coasistaat with
this qyrethesis. Anacher Jossible sxplanatioa of the Ancing is thae Titiated qUnwacer somezoy soaded

around the wvell casing during a largs rain, and moved into e weil zloag the discaetnuity Semvesn the
well casing and the satl. This sxplanation is credidle provided hat such ecading iround e weil dees
ocTur, and provided that water that 2eads around the well is tnidated. To my ‘owledge, neither
precedent has besn coserved, and so this sxplanation must be coasidersd unlikely,

i

In summary, ail of the information that 1as Sesa gachersd at the site indicates that wase migradoa
thraugh the unsomicated zone bensath the Seanty Gcility has axt wocurred, Ths mulugle Boes of ovidencs
that support this conclusion simoly are t00 stroag 0 admit 2a dypothests that sucl migradon ight ccsur
in amounts sutScieat to te deteciable in the zrouad water. Coasequeatly, e preseacs of the Titum i
e well must resuit Tom some phezomenca ather than wraasgoct dy zercsladon tucugh he tnsamurated

zone,

[ aporeciate 1ae opearunity ‘o suomit oy svaluatioa of this oczurresce. I 7ou 2ave 1ay questioas about
this letter, or if T 2aa provide any additional infocmation r2garding e witum, sleass contact ze.

HE-

Very Tuly vours, P
Grzat Zaviroomeatal

k / '1 I \
James L, Graat

Prasidant

JLG:hs

s Aut Paimer, CRC & S0, US Ezalogy



Theory, Data, and an Explanation of the Findings at Beatty

Good science demands that, given theories contradicted by data, one
must amend or jettison those theories. In science, data win over theory
every time. At Beatty, supporters of the Ward Valley radioactive waste
facility are faced with an extraordinary wealth of data contradicting their
theory that radioactive waste moves slowly, if at all, in arid environments.

What's wrong with their theory? They assume that waste migration
only occurs in what is referred to as a "piston-flow" scenario (i.e., that there
are no preferential pathways, or "fast paths" for migration). In their theory,
sediments at an arid disposal site must be either saturated (i.e., all the air
space filled with water) or nearly saturated before contaminants can
migrate. In addition, they believe that contaminants do not migrate
laterally along subsurface layers of sediments with low-permeability. The
data from studies at Beatty have invalidated all of these theories. The
sediments have not been saturated and radioactive contaminants have
migrated laterally at least 500 feet outside the southwest corner of the
facility and 357 feet vertically down to just above the groundwater table, in
periods of time far faster than their models had claimed possible.

How did this happen? Dr. Howard Wilshire, the former USGS
scientist who was fired after he criticized the proposed Ward Valley
facility, predicted that radioactive contaminants could migrate at
Ward Valley just as they did at Beatty. Wilshire and his colleagues
explained that preferential pathways must be considered in such an
analysis. They also predicted that contaminants could migrate laterally
along subsurface layers of low-permeable sediments.

If Wilshire's concerns about the proposed Ward Valley radioactive
waste facility were correct, and the data at Beatty suggest that they were,
then his warnings about the potential contamination of the Colorado River
must be heeded. To do otherwise would be dangerous and naive.



DESCRIPTION OF EARTH-SCIENCE CONCERNS REGARDING THE
WARD VALLEY LOW-LEVEL RADIOACTIVE
WASTE SITE PLAN AND EVALUATION

by

Howard G. Wilshire, Keith A. Howard, and David M. Miller

U.S. Geological Survey !
345 Middlefield Rd. MS/975
Menlo Park, CA 94025
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' This report dees not represent the policies or positions of any government agency. It does
represent the professional judgements of its authocs who are employed by the U.S. Geological
Survey as research geologists. The report has beea reviewed by professional scientists in
geology, hydrology. isotope geochemistry, and soil physics, and has been modified by
consultation with many experts in these fields within and outside of the USGS.

QA
i



EXECUTIVE SUMMARY

This report documents and assesses seven concerns that we expressed in a
memorandum, dated June 2, 1993, addressed to the Secretary of the Interior, but does not
represent the policies or positions of any govemment agency. The réport has been
thoroughly reviewed by experts in many earth-science specialties. There is a broad
consensus that the significant concems we 2xpressed in our June 2 memorandum are
valid, and that the Ward Valley site has not been demonstrated to be safe for the proposed
use. Because of the very long pericd of continued hazard, it is our view that the very best
science available should be brought to bear to resolve the scientific problems or to seek
other solutions for waste disposal.

Although critics charge that the issues we raised are not new and that they were
addressed by the various evaluaton documeants (License Application, EIR/S, and SEIS),
we conclude from examination of all of these documeats that the three major issues were
either not addressed, or are unsupported or inadequately supported by data, and that the
data collected were not analyzed conservatively. Two of our four secondary concems
mert further study.

We confimm our initial concerns and identify additional issues related to them:

1. The potential for shallow lateral flow of water downslope into the waste treaches and l'
from the trenches was not addressed in any of the site evaluation documents.

* Available data show that shallow low-permeability layers in the alluvial fan slope
beneath the site and toward the main valley drainage (Homer Wash). These could
promote lateral flow, leading to excess water leaking into the trenches and
migration of contaruinants from the trenches to Homer Wash. Once in Homer
Wash, these contaminants could be redistributed into the general environmmeat by
wind and water erosion much faster than by percolation to the water table.

2. Evaluation of possible ransfer of contaminants to ground water was inadequate.

* Data presented in the site evaluation documents show that sediments at the site are
highly complex and have widely variable properties. It is our opinion that the
properties measured and used in modeling water migration in the zone above the
water table do not adequately represent the variability and complexity of the
materials present

* No consideration was given to rapid migration of water along preferred pathways, a l‘
subject widely dealt with in current scientific literature.

* The finding of measurable tritium in deep soils on the site indicates vertical
transport at rates much faster than presumed in the evaluation documeats, and, by
conservative estimate, could have reached a level close to the water table in 60
years.

* Electrical sounding data indicate higher moisture contents below nearby Homer
Wash and the possibility for recharge of ground water from that location. The
implications of these data were not pursued in the siting documents.

* When plotted correctly, reported deuterium values show evideace that the ground
water is young. The interpretation of carbon-14 "ages” to indicate that the ground
water is ~15,000 years old is based on uncorrected data and is virtually
meaningless. The aquifer below the proposed site may well have experienced
modern recharge, which is contrary to site evaluation decuments that indicate no
recharge of the aquifer for thousands of years.
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3. The conclusion that no route exists for contarnination of the Colorado River or any
other surface water source was based on inadequate assessmeat of the regional geology:
scienufic literature reaches opposite conclusions.

» We establish that at least five hydrologic connections may exist between the
proposed site and the Colorado River ground water reservoir. Those routes are as

short as 23 miles. .
* These possible connections engage aquifers presently in use even closer to the site

than the Colorado River.

4. The proposed moaitoring array does not appear to us o be an adequate safeguard.
Evidence of viable north- and east-directed routes, both shallow and deep, were not

considered for the monitoring plan.

3. Site evaluation documents incorrectly claimed that the upslope diversion berrus are a
sufficient protection against erosion of the primary flood-control berm, and
underestimated the effect of accelerated erosioa resulting from channelization at the ends
of diversion berms. Present conditions are sufficient to threatea the integrity of the
above-ground treach cover over the long term, especially after regular maintenance

ceases.

In our review of the site evaluation documents, we identified four additional areas of
concern that merit further research, but time did not pemit thorough analysis.
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