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INTRODUCTION

To a certain extent, the creation, ope'r'ation and closure of any landfill involves a
good deal of faith. Particularly when dealing with a landfill that predates environmental
regulation, one rarely can determine exactly what went into the landfill, how its contents
are reacting, or how it will behave in the future. This necessarily results in uncertainty
about how best to regulate it. When considering a mixed waste landfill, such as the one
involved in this matter, the stakes are very high: there is no disagreement that
hazardous and radioactive materials went into this landfill, which sits over a portion of
Albuquerque’s drinking water supply and is not far from residences. Thus, any
decisions regarding the landfill must err on the side of protection of human health and
the environment, to ensure the landfill does not now or in the future threaten the people
of Albuquerque and their water supply. The difficulty is that the parties and members of
the public disagree passionately about how best to do this, and all bring a phalanx of
experts, regulations and science to support their position.

| heard this matter December 2-3 and 8-9, 2004 in Albuquerque, New Mexico,
and conducted the hearing in accordance with 20.1.4 NMAC. Montgomery & Andrews,

P.A. by Louis W. Rose and Jeffrey Wechsler, and Michele A. Reynolds of the US



Department of Energy and Amy J. Blumberg of Sandia Corporation represented Sandia
Corporation and the Department of Energy (“Sandia”). Sandia’s numerous witnesses
are listed and their testimony summarized herein. Tannis Fox of the Office of General
Counsel represented the Hazardous Waste Bureau of the New Mexico Environment
Department (“NMED”), whose witnesses and testimony are described later in this
Report. Citizen Action was not represented by counsel, but appeared through its
representative Sue Dayton and witness W. Paul Robinson; Citizen’s Action’s witnesses
and testimony are summarized herein as well. Dr. H. Eric Nuttall and Dr. Abbas
Ghassemi for WERC: A Consortium for Environmental Education and Technology
Development (“WERC”) represented themselves and presented testimony, summarized
below. All parties had submitted notices of intent to present technical testimony.
Additionally, the hearing was well-attended by members of the public, many of whom
spoke about the landfill and the proper remedy for it; these, too are listed below.
Throughout the hearing, translation into Spanish was available simultaneously, and
interpreters announced this in Spanish numerous times during the hearing.

Sandia seeks to modify the hazardous waste permit for Sandia National
Laboratories (“SNL”) to:

1) incorporate their Corrective Measures Study (“CMS”);

2) approve a remedy for the landfill, which Sandia suggests should be a
Vegetative Soil Cover; and

3) provide a schedule for additional steps in the development of the remedy

(submit a Corrective Measures Implementation Plan, Corrective Measures
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Implementation Report and Progress Reports, and a Long-Term Maintenance and
Monitoring Plan).

NMED agrees that the Corrective Measures Study should be approved and
incorporated into the permit, but supports a different remedy: a Vegetative Soil Cover
with Bio-Intrusion Barrier. Citizen Action does not believe the Corrective Measures
Study should be approved, suggesting it is incomplete and inaccurate, and asserts that
the only appropriate remedy is future excavation of the landfill with treatment and
appropriate disposal of its wastes. Dr. Nuttall takes issue with some of the scientific
studies supporting SNL’s and NMED’s conclusions, and therefore opposes granting of
the proposed permit modification. WERC is neutral regarding the granting of the permit
modification.

The administrative record in this matter is extensive (27 volumes) and includes,
inter alia, the application for permit modification with extensive attachments, SNL's
Phase 1 and Phase 2 RCRA Facility Investigation Reports (“RFI”) and Corrective
Measures Study, numerous reports and studies, many postcards submitted by
members of the public on the appropriate remedy for the landfill, the public notice, pre-
hearing motions and orders, the transcript and exhibits, post-hearing submittals from the
parties and this Report.

APPLICABLE LAW

The applicable laws governing this matter are the Hazardous Waste Act, Section
74-4-1 et seq. NMSA 1978, the Environmental Improvement Act, Section 74-4-1 et seq.
NMSA 1978, the Department of the Environment Act, Section 9-7A-1 et seq. NMSA

1978 and the regulations promulgated pursuant to those laws, including the New
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Mexico Hazardous Waste Management Regulations, 20.4.1 NMAC and the
Environment Department Permit Procedures (“Procedures”), 20.1.4 NMAC et seq.
SUMMARY OF TESTIMONY

A brief description of the testimony follows. | took testimony from the public
several times a day during each day of the hearing, at times as requested by the public,
to ensure that everyone had a full and fair opportunity to speak. The parties and public
cooperated well in coordinating testimony, and allowed speakers from the parties and
the public to testify out of order if required by time or travel restraints. In this Report,
testimony is group according to position, rather than by chronological presentation.

For the Permit Holder, SNL

John Gould, of the Department of Energy (“DOE”) first testified generally about
the inventory of the contents of the landfill, the more than 10 years SNL has spent
studying and characterizing the contents, and the considerations Sandia used in
selecting a remedy of a vegetative soil cover. TR 33-40. Richard E. Fate of SNL gave
background on the landfill: it operated from 1959 to 1988, and is 1 of 268 sites (of which
5 are landfills) on which Sandia’s Environmental Restoration Project is working. He
explained that the landfill itself, about 2.6 acres, contains 2 basic areas: 1) the classified
area in the northeast portion of the landfill, typically contains pits about 10 feet in
diameter and up to 25 feet deep that were each covered by a steel cap with a trap door
and once closed, covered with a concrete cap about 12 feet by 12 feet by 6 inches; 2)
the unclassified area, which contains trenches about 135 feet long, 35 feet wide and 15

feet deep, that were backfilled about once a quarter as they were being filled. TR 40-48.
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Timothy J. Goering of GRAM, Incorporated, a contractor who has worked with
SNL’s Environmental Restoration Program on this landfill for about 12 years, gave more
details about the landfill and its contents. Mr. Goering first described air sampling done
in 1992, that showed no radionuclides above any air standards, with the vast majority
being nondetect for plutonium. TR 53-60. Mr. Goering next discussed sampling
programs performed at the landfill for the Phase 1 and Phase 2 RFls, and levels of
tritium and tritium flux detected. He described boreholes drilled in 1969, 1979, 1981,
and 1982 and surface soil samples taken in 1982. These results showed tritium in
surface and subsurface soils. In the Phase 1 RFI, soil sampling showed tritium at
depths of 110 feet, where groundwater is nearly 500 feet below the surface. Mr.
Goering’s testimony indicated that a number of other volatile organic compounds
(“WOCs”) and semi-volatile organic compounds (“SVOCs”) had been detected in
subsurface soils, all orders of magnitude below any EPA action levels. Target ievels of
metals were within background levels. TR 59-65.

SNL’s Phase 2 RFI (1992-1996) included geophysical surveys that determined
that no wastes had been buried outside the landfill perimeter fence. The passive and
intrusive soil-gas surveys showed, again, tritium in surface soils, with the highest
concentrations in the classified area near Pit 33 (the pit where the largest quantity of
tritium was disposed of), with concentrations decreasing in concentrations circles
moving away from this area. SNL detected tritium in surface soils outside the landfill
fence to the east and to the north, up to a distance of approximately 100 feet. TR-66-
78. In the southern half of the classified area, SNL had an Interim Storage Site (“ISS”)

that operated between 1989 and 1996, where contamination above background of
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Uranium-238, Plutonium-238 and Plutonium-239 was detected in soils. Follow-up
sampling in 2001 confirmed low levels of plutonium in surface soils, but found only
Plutonium-238 (no Plutonium-239 or Plutonium-240); no plutonium was found in
subsurface soils. Mr. Goering testified that the most likely explanations for this
plutonium are activities conducted at the ISS (either residual contamination on drums
buried there, or a spill that was not entirely cleaned up), not the mixed waste landfill.
TR 79-85, 105.

Again, the Phase 2 RFI surveys also detected low levels of VOCs and SVOCs,
orders of magnitude below EPA action levels. The results indicated tritium in
subsurface soils to depths of 120 feet, with highest levels below the classified area.
The only metal above regulatory action levels was beryllium, which occurs naturally and
does not originate from the landfill, according to Mr. Goering.

Mr. Goering next described the hydrogeology at the landfill site, noting that depth
to groundwater varies between 468 to 495 feet below surface, flowing toward the west,
with low hydraulic conductivity (0.17 feet per year) in shallower wells due to tight
materials in the formations, and higher in deeper wells (18.5 feet per year). SNL has
sampled groundwater since 1989, at first quarterly, then reduced to semiannually as
they detected no evidence of contamination. Currently, SNL samples annually. TR 98-
101.

Referring to a study by Baskaran on uranium ratios in groundwater, Mr. Goering
noted that SNL’s January 2001 studies of groundwater samples showed exactly the
uranium ratios predicted, indicating that uranium occurs naturally in the groundwater at

the mixed waste landfill, as it does throughout the Albugquerque Basin (not as a result of
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disposal of wastes at the landfill). Mr. Goering indicated that SNL believes that earlier
different ratios are attributable to less accurate data and analyses methods. TR 96-97.

SNL has occasionally detected radionuclides in groundwater sampling that he
believes are false positives. Tritium has been detected in 11 of 240 analyses,
Strontium-90 at the rate of 8 of 121 samples, and plutonium-239 in 1 of 134 samples;
these were mostly detected in early sampling. Since 1995, tritium has only been
detected once. SNL asserts that detection and analytical technique have improved
since the early detection of radionuclides, which SNL believes represent false positives
rather than valid true measurements, as the detections were not repeated consistently.
TR 98-99. Nickel and chromium were only detected in wells with stainless steel screens
as a result of rust, and toluene was only detected in a well with a defective packer
containing toluene. TR 99-100. Mr. Goering and Sandia assert that there is no
evidence of groundwater contamination from the mixed waste landfiil. TR 100.

Mr. Goering also outlined and described Sandia’s environmental surveys of
vegetation, which showed very low levels of tritium in vegetation above background
levels, particularly in the northeast corner of the landfill. A special ecological study in
1997 indicated that tritium is also elevated in the tissue of mice collected from the mixed
waste landfill. TR 102-04.

Next, Dick Fate continued testifying about how wastes were disposed of in the
landfill. A group of health physicists received wastes, checked a form that summarized
the contaminants and packaged the wastes (often in two layers of plastic bags or in
drums). Liquids were _evaporated from wastes or solidified, and employees at the time

have indicated no liquid wastes went into the landfill. A few records from the landfill
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stated that liquids were put in the landfill, written in the mid to late 1970s and the 1990s,
but Sandia now asserts that these records are not correct and that liquid wastes were
not put into the landfill. TR 108-12. Mr. Fate also asserted that Sandia has a good
inventory of the contents of the landfill, based on a large body of historical records,
photographic records, interviews with former employees and the characterization
results, all of which support each other. TR 112-14. For approximately 3 hours,
Richard Kilbury of NMED studied Sandia’s inventory records for the landfill, and traced
randomly-selected disposal records from the late 1950s to 1989 to the current
unclassified waste disposal sheets. Mr. Kilbury was able to successfully trace all 36
records he targeted, gaining confidence in the published inventory and that all classified
waste was in fact contained in the unclassified inventory (without specific names of the
project names and places or weapon numbers). NMED Exhibit 15. On cross and re-
direct, Mssrs. Fate and Peace testified that several earlier memos Sandia had produced
were incorrect, and that later data, interviews and NMED analysis all concluded that no
high-level waste was placed in the landfill. TR 424-53.

Mark Miller, a health physicist employed at SNL, discussed the half lives of
several of the components of the landfill. TR 120-22. He noted that tritium is a major
contaminant at the landfill and is the most mobile, resulting in its rapid decay. Sandia
calculated doses from landfill sources for on-site workers and to residents of Zia Park
housing, that were far lower than the background radiological dose in Albuquerque of
360 millirems per year. TR 122-24.

Mike Nagy, a SNL contractor for risk management, testified about the risk

assessment in Sandia’s Corrective Measures Study, which was based on NMED and
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EPA guidance and calculated for both human and ecological receptors. The risk
assessment was similar to those performed for other sites at Sandia National Labs.
The primary purpose of the CMS risk assessment was to calculate the relative risk of
the various remedial alternatives, to use as a criteria for selecting a remedy. Both
industrial and residential risks were evaluated, and pathways evaluated included
ingestion (including home-grown produce) and inhalation. SNL used a DOE-approved
computer code, RESRAD for the evaluation, with input parameters negotiated with
NMED. Ecological receptors selected were a generic plant, a deer mouse and the
burrowing owl. TR 126-29.

Jerry L. Peace, a SNL geologist, geophysicist and civil engineer, testified about
the Corrective Measures Study Final Report dated May 2003 (“CMS”). The CMS
identified and screened 16 remedial technologies, of which 4 were selected for detailed
evaluation. Peace showed a schematic of a general vegetative soil cover and
described its layers. SNL developed corrective action objectives for the CMS: to
minimize exposure to site workers, the public and wildlife; to limit migration of
contaminants to groundwater; to minimize biological intrusion into buried waste; and to
prevent or limit human intrusion. The CMS used 5 general corrective measures
families: no further action (“NFA”); institutional controls (signs, fences, monuments,
security patrols and maintenance of the site); containment and engineering controls
(such as a RCRA Subtitle C cap or alternative covers); stabilization in-situ treatment
(like in-situ vitrification); and present or future excavation, storage, treatment and

disposal.
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Screening criteria for preferred technologies were: responsiveness to at least one
corrective action objective; implementability; and performance. 8 technologies were
screened: the vegetative soil cover; a RCRA Subtitle C cap; a bio-intrusion barrier as a
stand-alone unit and incorporated into a vegetative soil cover and a RCRA Subtitle C
cap; complete excavation with aboveground retrievable storage; complete excavation
with off-site storage; partial excavation with off-site disposal; and future excavation. 4 of
these failed screening. Structural barriers failed due to poor performance and
susceptibility to weathering and cracking. Containment cells failed due to unknown
performance and inability to confirm barrier continuity. In-situ vitrification failed as not
implementable due to the heterogeneity of the waste at the landfill and other factors. In-
situ grouting or chemical fixation failed due to unknown performance and difficulty of
confirmation. TR 131-137.

4 technologies were found suitable for the site: NFA with institutional controls, a
vegetative soil cover, a vegetative soil cover with bio-intrusion barrier and future
excavation. At the request of the public and WERC, complete excavation with off-site
disposal was also evaluated, although it had failed the previous evaluation criteria.
After further evaluation and cost estimates, Sandia recommended a vegetative soil
cover as the preferred alternative for the following reasons: covers are the EPA
presumptive remedy for CERCLA and RCRA facilities; a soil cover will minimize water
infiltration and drainage with minimum maintenance required; a soil cover emulates the
natural site characteristics and will support native vegetation indefinitely; the remedy is

cost effective, minimizes risk to site workers and the public. Mr. Peace also described
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