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Acronyms for ROD and Responsiveness Summary

AEC Atomic Energy Commission

ARAR Applicable or Relevant and Appropriate Requirement
BAT Best Available Technology

BPHA Baseline Public Health Assessment

CAA Clean Air Act

CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CPF cancer potency factors

CWG Community Work Group

DHS California Department of Health Services

DOE U.S. Department of Energy

DTSC California Department of Toxic Substances Control
EDB ethylene dibromide

EIR Environmental Impact Report

EIS Environmental Impact Statement

EPA U.S. Environmental Protection Agency

ERD ' Environmental Restoration Division

ERWM Environmental Restoration and Waste Management
FHC fuel hydrocarbon

FS Feasibility Study

GAC granular activated carbon

HI hazards index

HQ hazard quotient

HWCA Hazardous Waste Control Act

LDR land-disposal restriction

LLNL Lawrence Livermore National Laboratory

MCL Maximum Contaminant Level

MDL Method Detection Limits

NCP National Oil and Hazardous Substances Pollution Contingency Plan
NESHAP National Emission Standards for Hazardous Air Pollutants
NPL National Priorities List

ORAD Operations and Regulatory Affairs Division

OSHA Occupational Safety and Health Administration

PCE tetrachloroethylene, also perchloroethylene

PRAP Proposed Remedial Action Plan
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1. The Declaration

1.1. Site Name and Location

The Lawrence Livermore National Laboratory (LLNL) Livermore site, located at 7000 East
Avenue, Livermore, California, is a research and development facility owned by the U.S.
Department of Energy (DOE) and operated by the University of California. LLNL was placed
on the U.S. Environmental Protection Agency’s (EPA) National Priorities List (NPL) in 1987.
Currently, about 10,000 people use ground water blended from several downtown Livermore
municipal supply wells as their primary drinking water supply. Contaminants from LLNL are
currently about 1.6 miles from these supply wells. U.S. EPA, in conjunction with the California
Department of Toxic Substances Control (DTSC) and the California Regional Water Quality
Control Board (RWQCB), oversees LLNL’s investigations and cleanup activities in accordance
with Section 120 of the Comprehensive Environmental Response, Compensation, and Liability
Act of 1980 (CERCLA), as amended.

1.2. Statement of Basis and Purpose

This decision document presents the selected remedial actions for the LLNL Livermore site,
in Livermore, California, which were chosen in accordance with CERCLA, as amended by the
Superfund Amendments and Reauthorization Act of 1986 (SARA), and, to the extent practicable,
the National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision
document is based on the administrative record for this site.

The U.S. EPA, the RWQCB, and the DTSC of the California Environmental Protection
Agency, formerly the California Department of Health Services (DHS), concur with the selected
remedies.

1.3. Assessment of Site

The identified compounds of concern, if not addressed by the selected remedies or other
considered measures, may present a potential risk to public health as discussed in the Proposed
Remedial Action Plan (PRAP) for the site.

1.4. Description of the Selected Remedy

The Feasibility Study (FS) evaluated many potential remedies for the LLNL site. Those
remedies were divided into two general groups, according to whether the chemical contaminants
are in ground water or in unsaturated sediment (i.e., sediment above the water table where pore
spaces are only partially filled with water). Three alternatives were evaluated for the ground
water plume, and two remedies were evaluated for the unsaturated zone (i.€., the interval above
the water table where pore spaces are only partially filled with water).

The selected remedy for ground water is Remedial Alternative No. 1 from the FS, which
includes:

° Pumping water at 18 initial locations to contain and remediate the ground water plume.
Water will be pumped from one or more wells at each of these locations using existing
monitor and extraction wells, along with new extraction wells. The initial well locations
will be chosen to prevent any contaminants, primarily volatile organic compounds
(VOCs), from escaping from the current plume area in concentrations above their
Maximum Contaminant Levels (MCLs). To enable more rapid remediation, wells will
also be placed in all areas with higher concentrations [i.e., greater than about 100 parts
per billion (ppb) VOC:s or fuel hydrocarbons (FHCs)]. The initial 18 locations will be
augmented when field data indicate that new pumping locations will speed the cleanup.

1
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> Constructing about seven onsite facilities (A to G) to treat the extracted ground water.
Each weatment system would be designed to treat the specific combination of compounds
in the associated extraction wells.

o Using ultraviolet (UV)/oxidation-based remediation technology to treat VOCs at
Treatment Facilities A, B, and E, and FHCs and VOCs at Treatment Facility F.
Treatment Facilities C, D, and G would use air-stripping-based technology, which is
more effective on the higher concentrations of specific compounds in the area of those
facilities (chloroform, carbon tetrachloride, Freon 113, and 1,1,1-trichloroethane).
Treatment Facility D will employ ion exchange to remove chromium, and Treatment
Facility F will use granular activated carbon (GAC) to remove lead, if necessary.

The selected remedy for treating the unsaturated zone is Remedial Alternative No. 1 from the
FS. This alternative includes using a process called vacuum-induced venting to extract the
contaminants in vapor form from the unsaturated sediments, and treating the vapors by catalytic
oxidation and activated carbon.

The selected remedies address the principal concerns at the LLNL site by removing
contaminants in ground water and soil vapor and treating them at the surface to levels protective
of human health and the environment.

This Record of Decision (ROD) applies to all known contaminants in ground water and
unsaturated sediment originating from activities at the LLNL site. An additional potential source
of hazardous materials (i.e., the Trailer 5475/East Taxi Strip Area) was identified after
completion of the PRAP on the LLNL site. If future investigations identify additional public
health or environmental risks from this or other potential sources, this ROD may be augmented
through CERCLA/SARA and the NCP to address any additional action.

1.5. Statutory Determinations

The selected remedies are protective of human health and the environment, comply with
Federal and State requirements that are legally applicable or relevant and appropriate to the
remedial action, and are cost-effective. The remedies utilize permanent solutions and alternative
treatment technology, to the maximum extent practicable, and satisfy the statutory preference for
remedies that employ treatment that reduces toxicity, mobility, or volume as a principal element.
Because these remedies may result in hazardous materials remaining onsite above health-based
levels until cleanup is complete, a review will be conducted within 5 years after commencement
of remediation to assure that the remedies continue to provide adequate protection of human
health and the environment.

WM (5{ /774«4«7 §-549Z

Daniel W. McGovern Date
Regional Administrator, EPA Region IX

@««%’//m% i 7//2—

ames T. Davis™ Date
Acting Manager, DOE San Francisco Field Office
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2. Decision Summary

2.1. Site Name, Location, and Description

LLNL is a multidisciplinary research facility owned by DOE and operated and managed by
the Regents of the University of California under contract with DOE. LLNL is located at 7000
East Avenue in southeastern Alameda County, approximately 3 miles east of the downtown area
of Livermore, California (Fig. 1). The LLNL site, including the adjacent buffer zone, comprises
approximately 800 acres (Fig. 2). The site is heavily developed with large-scale experimental
research and support facilities. About 223 storage tanks exist onsite, 46 of which are
underground tanks that currently store hazardous materials. A stormwater drainage retention
basin roughly 800 feet by 300 feet in size is situated near the center of LLNL. This basin was
recently lined to prevent infiltration of ponded surface water.

The LLNL site land surface slopes approximately 1% to the northwest. Hills of the Diablo
Range flank the site to the south and east. The site is underlain by several hundred feet of
complexly interbedded alluvial and lacustrine sediments.

Ground water beneath the site is partly within the Spring and Mocho I hydrologic subbasins
(DWR, 1974). Depth to ground water at the site varies from about 120 feet in the southeast
corner to about 25 feet in the northwest corner. Ground water about 2 miles west of LLNL is
used for municipal supply in downtown Livermore. Ground water about 1,000 feet south of East
Avenue and about 1,000 feet west of Vasco Road and south of East Avenue is used for domestic
and agricultural irrigation. Two intermittent streams, the Arroyo Seco and the Arroyo Las
Positas, traverse the area (Fig. 2) and recharge the ground water system during wet periods.

Land immediately north of the LLNL site is zoned for industrial use. To the west, the land
use is zoned for high-density urban use. Sandia National Laboratories (SNL), Livermore are
located south of the site (Fig. 2) in an area zoned for industrial development. The area east of
LLNL 1is zoned for agriculture and is currently used as pasture land [LLNL Remedial
Investigation (RI), Thorpe et al., 1990].

As reported in the Draft Environmental Impact Statement and Environmental Impact Report
for LLNL and Sandia National Laboratories, Livermore (DOE and University of California,
1992), no threatened or endangered species are present at the LLNL Livermore site. Wetlands
are very limited at the Livermore site and consist of three small areas associated with culverts
that channel runoff from the surrounding area into Arroyo Las Positas at the northern perimeter
of the site (DOE and University of California, 1992).

2.2. Site History and Summary of Enforcement Activities

2.2.1. Site History

The LLNL site was converted from agricultural and cattle ranch land by the U.S. Navy in
1942. The Navy used the site until 1946 as a flight training base and for aircraft assembly,
repair, and overhaul. Solvents, paints, and degreasers were routinely used during this period.
Between 1946 and 1950, the Navy housed the Reserve Training Command at the site. In 1950,
the Navy allowed occupation of the site by the Atomic Energy Commission (AEC), which
formally received transfer of the property in 1951. Under the AEC, the site became a weapons
design and basic physics research laboratory. In 1952, the site was established as a separate part
of the University of California Radiation Laboratory. Responsibility for the site was transferred
from AEC to the Energy, Research, and Development Administration in 1975. In 1977,
responsibility for LLNL was transferred to the DOE, which is currently responsible for the site.
In addition to weapons research, LLNL programs have been established in biomedicine, energy,
lasers, magnetic fusion energy, and environmental sciences. Details of the site history and the

3
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Figure 1. Location of the LLNL Livermore site.
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use, storage and disposal of hazardous materials are presented in the Remedial Investigation (RI)
(Thorpe et al., 1990).

2.2.2. Summary of Enforcement Activities

The LLNL site was in operation prior to the enactment of the Resource Conservation and
Recovery Act of 1976.

The first regulatory order for the LLNL ground water problem was a compliance order issued
in 1984 by the California Department of Health Services (DHS) (now the Department of Toxic
Substances Control of the California Environmental Protection Agency). This order required
LLNL to investigate ground water quality and to supply bottled water to local residents whose
domestic wells had been affected by solvents migrating in ground water from LLNL. At the time
this order was issued, the ground water investigation was already underway, and bottled water
had been supplied to those local residents since December 1983. All private wells affected by
the solvents were permanently sealed by LLNL between 1985 and 1989. In 1985, the RWQCB
issued Waste Discharge Requirements to define the vertical and lateral extent of ground water
contamination, and to allow discharge of ground water during the investigation. Between 1986
and 1991, the RWQCB issued four Waste Discharge Orders and two Site Cleanup Orders for the
LLNL site. Currently, two RWQCB Orders are in effect at LLNL. Order No. 88-075 allows
discharge of treated water from pilot Treatment Facility A to a recharge basin south of East
Avenue. Order No. 91-091 allows discharge of treated ground water from LLNL treatment
facilities to ditches and arroyos, and recharge of treated ground water via infiltration trenches and
recharge wells.

Between 1985 and 1987, the RWQCB was the lead regulatory agency for the LLNL ground
water investigation. In 1987, LLNL was added to the National Priorities List, as amended. In
November 1988, DOE, U.S. EPA, DTSC, and RWQCB signed a Federal Facility Agreement
(FFA), which named DOE as the overall lead agency and the U.S. EPA as the lead regulatory
agency.

LLNL conducted two significant removal actions prior to 1985. Four former pits in the Taxi
Strip Area in eastern LLNL were excavated and backfilled in the winter of 1982-83 under the
oversight of the RWQCB. In 1984, a former landfill was excavated and backfilled with
oversight by the DHS.

In May 1990, LLNL issued the CERCLA Remedial Investigations Report for the LLNL
Livermore Site (RI) (Thorpe et al., 1990). In December 1990, the CERCLA Feasibility Study for

the LLNL Livermore Site (FS) (Isherwood et al., 1990) was issued, and, in October 1991, the

Proposed Remedial Action Plan for the LLNL Livermore Site (PRAP) (Dresen et al., 1991) was
submitted. The Notices of Availability for the PRAP were published in three local newspapers
on October 18, 1991, and again on November 19 and 20, 1991, when the comment period on the
PRAP was extended. These documents, and all other documents that are the basis for selecting
the cleanup remedies for the LLNL site, are contained in the Administrative Record for LLNL,
which is located at the LLNL Visitors Center. The LLNL Visitors Center can be accessed from
the Greenville Road (east) entrance to LLNL.

2.3. Highlights of Community Participation

2.3.1. Background

The LLNL ground water problem was brought to the attention of the local community in
December 1983, when perchloroethylene (PCE) was first discovered in the domestic supply well
of a former rental property northeast of the intersection of Vasco Road and East Avenue.
LLNL’s immediate action was to sample private wells and deliver bottled water to nearby
residents whose wells had been affected. LLNL periodically surveyed these households, located

6
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south, southwest and west of LLNL, to ensure that residents were receiving bottled water to meet
their water needs, and that the water was arriving in a timely manner. Subsequently, LLNL
provided free municipal (City of Livermore) water hookups to the affected households. LLNL
also began a regular private well sampling program. In all cases, testing results were (and
continue to be) shared with the residents either through telephone calls, personal visits, or follow-
up letters that include written sampling results.

In May 1988, LLNL and DOE held a general information meeting for the community on the
ground water investigation with key Ground Water Project staff. In addition, LLNL and DOE
have responded and continue to respond to requests from the public for information.

LLNL staff conducted interviews between April and July of 1988 with approximately 45
individuals, groups, and agencies to investigate their concerns and information needs regarding
the Livermore site cleanup. The results of these interviews formed the basis for the Community
Relations Plan that LLNL issued in May 1989. Copies of this plan were made available to the
public, and placed in the information repositories located at the Livermore Public Library and at

the LLNL Visitors Center.
The specific objectives of the LLNL Livermore Site Community Relations Program are to:

»  Continue providing interested members of the community with timely information about
technical activities and findings.

» Provide ongoing opportunities for two-way communication between the LLNL Ground
Water Project and the community.

».. -Establish effective communication with local elected and administrative officials.

o Remain alert to the community’s needs and concerns about the Ground Water Project and
other LLNL activities.

2.3.2. Community Involvement

The LLNL Community Relations Program communicates with the public through six
primary methods: '

1. Meetings with a Community Work Group (CWG).

2. Distribution of a quarterly newsletter called the Ground Water Project Update and fact
sheets.

Maintenance of the two information repositories.
Support to those responsible for offsite water samples and water level surveys.
Setting up tours and responding to general information requests.

Meeting with members of the public, including the Technical Advisors hired by a local
community group as part of the EPA Technical Assistance Grant (TAG) Program.

N op W

Each of these activities 1s described below.

2.3.2.1. Community Meefings

LINL established the CWG in 1988 to provide an ongoing forum to advance understanding
of technical issues and project decisions, community interests, and the Superfund process
throughout the course of the LLNL Ground Water Project. The group is composed of private
individuals, representatives of a local community group, and representatives of U.S. EPA,
RWQCB, and DTSC. The CWG meets quarterly, and sometimes more often, depending on the
status of the technical and regulatory aspects of the Ground Water Project. LLNL has worked to
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distribute and explain technical information to the CWG and identify key issues of concern.
LLNL has taken steps to respond to those concerns by providing additional information, making
changes to certain aspects of the project or, when changes are not possible, by providing the
reasons for not taking the proposed action. CWG meetings are open to the public.

A public meeting on the PRAP was held on November 6, 1991, as required by the CERCLA
process. About 80 people attended the meeting. The Notice of Availability for the PRAP was
published in three local newspapers on October 18, 1991. The public comment period on the
PRAP extended from October 18 to December 18, 1991. All comments on the PRAP are
addressed in Attachment A, the Responsiveness Summary, to this ROD.

2.3.2.2. Ground Water Update and PRAP Fact Sheet

Distributed on a quarterly basis, the Ground Water Project Update reflects LLNL’s desire to
regularly inform the community about the Ground Water Project. This multipage fact sheet is
distributed to more than 1,800 individuals and organizations. The first edition was published in
June 1989.

A fact sheet on the PRAP was distributed in October 1991 prior to the opening of the public
comment period on the PRAP. The fact sheet was written specifically to facilitate community
understanding of the PRAP.

2.3.2.3. Information Repositories

LLNL established two information repositories in 1989 to provide locations for interested
members of the public to review project-related reports. One repository is located at the
Livermore Public Library, 1000 South Livermore Avenue, the other is at the LLNL Visitors
Center on Greenville Road. The Visitors Center also contains the Administrative Record, which
is comprised of all the documents that form the basis for LLNL’s final cleanup plan.

2.3.2.4. Support to Offsite Well Monitoring Program

The Ground Water Project arranges sampling times and locations that are convenient to
those residents and businesses affected by the offsite well monitoring program. Followup
includes mailing a letter that explains the significance of the results.

2.3.2.5. Tours and General Information Requests

Tours have been conducted on request for interested members of the public and for the
press. In 1991, tours were conducted of the pilot study treatment units for CWG members and
the press. On LLNL Family Day of 1990, special sitewide tours for a number of interested
groups were conducted. Requests for general information are handled by community relations
staff or appropriate LLNL staff.

2.3.2.6. Contact with Technical Assistance Grant Advisors

A local citizens group hired two technical advisors under a grant approved by U.S. EPA and
funded by the DOE as part of the TAG program. The technical advisors have attended CWG
meetings and have submitted comments to LLNL regarding project reports. LLNL provided
copies of project documents, conducted tours, responded to the advisors’ queries, and held an all-
day meeting with these advisors in July 1991. LLNL also provided one of the advisors with
work space and resources for a week to review project-related documents.

2.3.2.7. Future Community Involvement

DOE and LLNL are committed to maintaining community involvement throughout the
cleanup. If desired by the local community, DOE/LLNL will continue to support a CWG. CWG
meetings may be used to brief TAG advisors, if desired. Progress of the cleanup will also be
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reported to the regulatory agencies and the community in Monthly Progress Reports. As
required by CERCLA, the Community Relations Plan will be updated after the ROD is signed.

2.4. Scope and Role of Response Actions

The remedial alternatives described in the FS (Isherwood et al., 1990) and the PRAP (Dresen
et al., 1991) are summarized in this ROD and address VOCs, FHCs, chromium, and lead in
ground water, and FHCs and VOCs in sediment above the water table (the unsaturated zone). In
addition, tritium has been detected locally in the soil and ground water, but as described in
Section 4.2.1 of the PRAP, tritium at LLNL is self-remediating via natural decay and does not
require cleanup. There is no significant way for people to be exposed to the contaminants in the
unsaturated zone at LLNL except by migration of the contaminants to the ground water.

This ROD addresses all known ground water and unsaturated zone contamination and any
resultant human health and environmental risks, and incorporates the results of LLLNL pilot
studies. Amendments to this ROD may be made in the future to address significant new or
additional contaminants and/or source areas or other unforseen conditions.

The cleanup objectives for all contaminants originating at LLNL are to:
1. Prevent future human exposure to contaminated ground water and soil.
2. Prevent further migration of contaminants in ground water.

3. Reduce contaminant concentrations in ground water to levels below MCLs, and reduce
the contaminant concentrations in treated ground water to levels below State discharge
limits (Table 1).

4. Prevent migration in the unsaturated zone of those contaminants that would result in
concentrations in ground water above an MCL.

5. Meet all discharge standards of existing permits for treated water, and to treat vapor so
that there are no measurable atmospheric releases from treatment systems.

The selected remedial alternatives will achieve these cleanup objectives and address all of the
principal concerns at the site by removing the hazardous compounds from the ground water and
subsurface soil, when warranted, and treating them at the surface at about seven onsite facilities.
Ground water extraction will contain contaminant plumes, stop further migration of
contaminants in ground water, and prevent any human exposure to them via water wells. The
ground water treatment facilities will use different remediation technologies appropriate for the
different influent contaminants and will be designed to reduce contaminant concentrations in the
treated ground water to levels below established State discharge standards.

Ground water extraction and treatment will continue until the Federal and State agencies
agree that the remediation standards have been met. The target objective is to reduce the
concentrations in the ground water after cleanup to levels below MCLs (Table 1).

The ground water remediation standards in Table 1 are the lower of the Federal or State
MCLs, and apply to the concentrations remaining in the ground water after remediation is
complete. Ground water cleanup is complete when samples taken anywhere in the plume
demonstrate that the remediation standards have been achieved. The discharge limits in Table 1
apply to the effluent water from treatment systems that may be discharged to ditches or arroyos.
Although some discharge limits are lower than MCLs, remediation will continue until the
remediation standards are met.

Volatile contaminants in the unsaturated zone will be removed by extracting them in vapor,
which will be treated onsite. Atmospheric emissions from treatment systems will comply with
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Table 1. Remedlatnon standards and State discharge limits for compounds of concern in ground water at

the LLNL site.
Concentration limit for drinking water®
Pre-remediation
concentration
range at LLNL,
Federal California March 1990- Discharge limit® for
MCL MCL March 1991 treated water
Constituent (ppb) (ppb) (ppb) (ppb)
PCE 5 5 <0.1-1,050 4
TCE 5 5 <0.1-4,800 5
L,1-DCE 7 6 <0.5-370 5
¢is-1,2-DCE 70 6 <0.5-24 5 (total 1,2-DCE)
trans-1,2-DCE 100 10 <0.5-1 5
1L,1-DCA — 5 <0.5-60 5
1,2-DCA 5 0.5 <0.1-190 5
Carbon tetrachloride 5 0.5 <0.1-91 5
Total THM¢ 100< 100¢ <0.5—270 5
Benzene 5 1.0 <0.1-4,600 0.7 |
Ethyl benzene 700 680 <0.2-610 5
Toluene 1,000 —_ <0.5-4,200 5
Xylenes (total) 10,000 1,7504 <0.5-3,700 5
Ethylene dibromide 0.05 0.02 <0.1-51 0.02
Total VOCs - — up to 5,308 5
Chromium*3 50 (total Cr)¢ 50 (total Cr) <5-150 (total Cr) 50 (total Cr) |
Chromium™*6 50 (total Cr)e 50 (total Cr) <10-140 11 ,‘
Lead 15f 50 <2-10 5.6
Tritium8 20,000 pCi/L 20,000 pCi/L <200-33,100 (h)

2 Human receptor. The more stringent concentration limits on this part of the table are shown in a larger typeface to
illustrate that LLNL will comply with the most stringent requirements.

b From National Pollutant Discharge Elimination System (NPDES) Permit No. CA0029289 (revised 8/1/90) and RWQCB |

Order No. 91-091. Of the LLNL compounds of concern, VOC-specific State discharge limits exist in RWQCB Order

No. 91-091 only for PCE (4 ppb), benzene (0.7 ppb), and ethylene dibromide (0.02 ppb). Other VOCs listed in this table

are included in the 5 ppb total VOC limit. - Discharge limits for metals differ slightly according to discharge location.
¢ Total trihalomethanes (THMs); includes chloroform, bromoform, chlorodibromomethane, and bromodichloromethane

(California Drinking Water Requirement).

ppb in July 1992. No MCLSs exist for Cr*3 or Cr*,

long before it migrates offsite.

h There is currently no NPDES discharge limit for tritium. LLNL will use the MCL for tritium as the discharge limit.

10

MCL is for either a single isomer or the sum of the ortho, meta, and para isomers.
€ National Interim Primary Drinking Water Regulation for total chromium is presently 50 ppb, but Wlll increase to 100

National Primary Drinking Water Regulation Enforceable Action Level (Federal Register, volume 56, number 110,
June 7, 1991, p. 26460).
£ The RI shows that ground water in the one well that currently exceeds the tritium MCL will be naturally remediated §
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Bay Area Quality Management District (BAAQMD) standards. Contaminants in the unsaturated
zone will be remediated only if it is predicted that they would result in concentrations above an
MCL if allowed to migrate into the ground water. Unsaturated zone remediation will be
complete when modeling shows that contaminants will no longer migrate to ground water and
create concentrations in the ground water above an MCL.

As part of the additional source investigations that are in progress, evaluations of the
transport of VOCs and non-VOCs from the unsaturated zone to the ground water will be
conducted. These investigations may identify areas where additional soil and ground water
remediation is necessary. Results of these investigations will be summarized in Monthly
Progress Reports for review by the regulatory agencies and the public.

Treated ground water will be recharged via wells, the LLNL recharge basin, and local
arroyos, and/or used for LLNL landscape irrigation or in LLNL cooling towers, to conserve
water resources.

2.5. Site Characteristics

Initial releases of hazardous materials occurred at the LLNL site in the mid- to late 1940s
when the site was the Livermore Naval Air Station (Thorpe et al., 1990). There is also evidence
that localized spills, leaking tanks and impoundments, and landfills contributed VOCs, FHCs,
lead, chromium, and tritium to ground water and unsaturated sediment in the post-Navy era. A
screening of all environmental media showed that ground water and unsaturated sediment are the
only media that require remediation (Thorpe et al., 1990). The identified compounds that exist
in ground water at various locations beneath the site at concentrations above drinking water
standards are:

1. The VOCs trichloroethylene (TCE), perchloroethylene (PCE), 1,1-dichloroethylene (1,1-
DCE), 1,2-dichloroethylene (1,2-DCE), 1,1-dichloroethane (1,1-DCA), 1,2-
dichloroethane (1,2-DCA), carbon tetrachloride, and the trihalomethane (THM)
chloroform.

2. FHCs (leaded gasoline), including benzene, ethylbenzene, toluene and ethylene
dibromide.

3. Chromium and lead.
4. Tritium.

The quality of data for these compounds was considered in the selection of the remedies for
the LLNL site in accordance with the LLNL Quality Assurance Project Plan (QAPP, Rice,
1988). :

2.5.1. VOCs

The VOCs in ground water beneath LLNL occur in relatively low concentrations that underlie
about 85% of the LLNL site, over a total area of about 1.4 square miles (Fig. 3). The calculated
total volume of undiluted VOCs in ground water is less than 200 gallons. The vertical thickness of
the ground water VOC plumes varies from about 30 to 100 feet, and VOCs are seldom found
below a depth of about 200 feet. VOC:s are relatively mobile in ground water and migrate at a rate
of about half the velocity of ground water. TCE and PCE are the predominant VOCs in the study
area, and are currently present locally in concentrations up to 4.8 and 1.1 parts per million (ppm)
respectively (1992 data). However, the higher concentrations are localized, and total VOC
concentrations exceed 1 ppm in ground water from only 10 out of a total of more than 300 wells.
The distribution of VOCs in ground water exceeding MCLs is shown in Figure 4. The VOCs and
chromium in ground water in the vicinity of the Patterson Pass—Vasco Road intersection appear to
originate on private property northwest of the LLNL site as discussed in Iovenitti et al. (1991) and
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Hoffman (1991a). This offsite area will be investigated by the potentially responsible parties
under RWQCB order. If LLNL is found to be the source of chromium in this area, LLNL will
incorporate this area into the remedial design.

Chemical data from boreholes drilled at the locations of suspected VOC releases at LLNL
indicate that generally low residual VOC concentrations (less than 100 parts per billion [ppb])
are present in unsaturated sediments. The calculated total volume of undiluted VOCs in the
unsaturated zone is less than 100 gallons. Computer modeling indicates that downward
movement of VOCs above the water table is not likely to result in ground water VOC
concentrations exceeding MCLs for drinking water, except at the Building 518 Area in the
southeast corner of the site (Isherwood et al., 1990). The Trailer 5475 Area is also being
evaluated for possible cleanup.

In the Building 518 Area, VOCs (predominantly TCE) reach a maximum concentration of
about 6 ppm at a depth of 20 feet. These VOCs are believed to have originated from surface
spills or leaking drums in the post-Navy era. Recent investigation in the Trailer 5475 Area (also
called the East Taxi Strip Area) in eastern LLNL indicate that remediation may be necessary
pending additional subsurface investigations and modeling. Total VOC concentrations
(predominantly TCE) reach a maximum concentration in unsaturated soil of about 5 ppm in that
area. These VOC:s originate from former landfills and surface impoundments.

. 2.5.2. Fuel Hydrocarbons

FHCs occur almost exclusively where a leak of roughly 17,000 gallons of leaded gasoline
occurred from a U.S. Navy-era underground fuel tank in the southern part of the site (Fig. 5).
Although some gasoline constituents are relatively mobile in ground water, FHCs in ground
water have not migrated more than about 500 feet from the leak point due to the very slow
ground water movement in the area (Thorpe et al., 1990). Within this area, total FHC
concentrations in ground water range from 0.001 to 16 ppm, and benzene concentrations range
from less than 0.0001 to about 4 ppm. Ethylene dibromide has been detected in nine Gasoline
Spill Area monitor wells above the MCL in concentrations from 0.0001 to 1.3 ppm. FHCs are
not present in ground water beneath a depth of about 150 feet.

Prior to withdrawal of fuel vapor by vacuum-induced venting as part of a Gasoline Spill Area
pilot study, up to 11,000 ppm total FHCs and 4,800 ppm aromatic hydrocarbons were detected in
the unsaturated sediments beneath the former fuel tank. Virtually all FHCs in the unsaturated
zone are about 50 feet radially from the leak point.

2.5.3. Metals

Metals above MCLs are present in only a few locations. Chromium in ground water exceeds
the MCL in 16 wells scattered in the northwest, central, and southwest parts of the study area and -
near Arroyo Seco (Fig. 6). The maximum chromium concentration in ground water in the LLNL
study area is 160 ppb, in the northwestern corner of the site. Chromium in the LLNL area
sediments and ground water appears to have originated naturally and from some LLNL site
activities. At LLNL, chromate solutions were used in cooling towers as corrosion inhibitors
from approximately 1958 to 1970. Blowdown from the cooling towers was released to the storm
drain system, but neither the exact quantity of releases nor the chromium content of the water are
known. According to anecdotal information, storm runoff caused the blowdown to flow
northerly before infiltrating into the ground near the West Traffic Circle. In addition, naturally
occurring chromium deposits have been mined in the hills southeast of LLNL. As described in
Section 2.5.1, chromium in ground water northwest of LLNL appears to orginate on private
property and will be investigated by others (i.e., the potentially responsible parties).

14
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Recent analyses indicate lead is above the 15 ppb remediation standard in only two wells,
both in the Gasoline Spill Area, at a maximum concentration of 38 ppb. Lead has a low potential
for migration in both the saturated and unsaturated zones because it binds strongly to sediment.
This low migration rate and limited extent, indicate that lead at LLNL does not pose a health
threat. If, however, lead is found in ground water above the remediation standard, it will be

remediated.

2.5.4. Tritium

Tritium in ground water has historically exceeded its MCL (20,000 picocuries per liter
[pCi/L]) in only two wells, MW-206 and MW-363, both in the southeast part of the LLNL site.
Currently, water from only MW-206 exceeds the tritium MCL (Fig. 6). This tritium was
released to the subsurface in former, nearby evaporation ponds, is localized and well defined, and
the affected ground water is not used for drinking water. Although tritium migrates at the same
rate as ground water, ground water modeling indicates that by the time the affected ground water
moves offsite in the absence of active remediation, tritium concentrations would be reduced to
concentrations below drinking water standards by natural decay (tritium has a 12.3-year half-
life). Therefore, no pathway to humans exists for the observed tritium in ground water. The
tritium 1is effectively self-remediating via natural decay. Ground water will continue to be
monitored for tritium to track its distribution and concentrations over the duration of the cleanup.

Recent investigations have identified additional areas where tritium concentrations in
unsaturated sediments at LLNL are significantly elevated. These include the Building 514,
Eastern Landing Mat Storage, West Traffic Circle, Building 292, and Old Salvage Yard Areas.
However, the tritium activity in ground water in these areas is well below the 20,000 pCi/L
MCL. The only potentially significant transport pathways to human populations for this tritium
are inhalation and skin absorption of tritiated water from direct soil evaporation or from water
taken up by plants and released to the air by transpiration from plant leaves. Most of the areas
where tritium has been detected are paved with asphalt, thereby limiting potential evaporation
from soil and further downward migration by infiltration of rainwater. Elevated tritium levels in
transpired water have been measured in isolated areas at LLNL. Screening-level calculations
have been performed by LLNL using the standard EPA model AIRDOS-EPA and very
conservative assumptions that maximize the calculated dose. These calculations indicate that
any potential dose from the measured tritium in soil would not exceed 0.01% of the
10-millirem/year Federal dose standard (Macdonald et al., 1990). Additional information
regarding the distribution, concentration, toxicity, mobility, potential routes of migration, and
potential exposed populations of all LLNL compounds of concern can be found in the RI, the
Baseline Public Health Assessment (BPHA) (Layton et al., 1990), and Sections 2.1 and 2.6 of
this ROD.

2.6. Summary of Unremediated Site Risks

As part of the RI report (Thorpe et al., 1990), the BPHA (Layton et al., 1990) was conducted
to estimate the potential future health risks if contaminants in ground water and sediments
originating from LLNL were not remediated. Evaluation of a no-action scenario is a requirement
of the NCP, 40 CFR section 300.430(e)(6), to represent a baseline condition. In addition, a risk
assessment was conducted as part of the FS (Isherwood et al., 1990) to estimate the potential
public health risks if the concentrations of VOCs in ground water were reduced to their
respective MCLs. These and other assessments of potential risks are summarized in the PRAP
(Dresen et al., 1991) and below. Details of the risk assessments are contained in the RI and FS.

2.6.1. Human Health Risks

The LLNL risk assessment consisted of several steps:
o Identifying the contaminants of concern (see Section 2.5 of this ROD).
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Identifying the media through which exposure may occur.
Assessing the exposure.

Assessing the toxicity of each contaminant.

Quantifying the risk.

© © o o

Each of these is discussed below.
2.6.1.1. Contaminant Identification
2.6.1.1.1. Media of Concern

The primary medium through which public exposure to LLNL contaminants may occur is
ground water. Air is also a medium of concern for contaminants that may volatilize from
contaminated soil or ground water. The public is not directly exposed to contaminated soils
because no offsite surficial soils contain significant concentrations of contaminants originating
from LLNL. Contaminated onsite surficial soils were evaluated as a potential medium of
concern. However, a screening analysis of the risks resulting from potential onsite exposure to
contaminated soils has shown these risks are insignificant (Layton et al., 1990; Hoffman, 1991b;
Macdonald et al., 1991). Therefore, surficial soils are not a medium of concern for the LLNL
site.

2.6.1.1.2. Contaminants of Concern

A screening analysis was conducted to determine which substances and exposure pathways
are potentially important from the perspective of potential adverse health effects. A statistical
analysis of thousands of water and soil samples estimated the relative abundance of particular
contaminants in the study area (Layton et al., 1990). TCE, PCE, and chloroform account for an
estimated 91% of the total amount of VOCs dissolved in the LLNL-area ground water. Of the
remaining VOCs, the most hazardous are carbon tetrachloride and 1,1-DCE, which were used to
represent the potential adverse effects of the remaining 9% of the VOCs. Nearly 60% of the
mass of the remaining 9% of VOCs is 1,1-DCE. These compounds were used to estimate the
public health risks resulting from the offsite migration and domestic use of contaminated ground
water. According to the U.S. EPA, PCE, TCE, chloroform, and carbon tetrachloride are
classified as B2 carcinogens, which are described as “probable human carcinogens indicated by
sufficient evidence in animals and inadequate or no evidence in humans” (U.S. EPA, 1989a).
1,1-DCE is classified as a Class C carcinogen by the U.S. EPA (possible human carcinogen).

Other contaminants in soil and ground water include benzene at the Gasoline Spill Area,
tritium, and inorganic substances, such as chromium, lead, nitrate, sulfate, and manganese. A
screening analysis of the transport and fate of benzene indicates that benzene or other gasoline-
related contaminants (toluene, xylene isomers, and ethylbenzene) are not likely to reach
detectable concentrations west of LLNL. Similarly, tritium continues to undergo radioactive
decay with a 12.3-year half-life such that by the time ground water containing elevated levels of
tritium would migrate to the western LLNL boundary in the absence of remediation,
concentrations would be within background levels. As stated in Section 2.5.4, LLNL plans to
monitor tritium in ground water over the life of the cleanup.

As discussed in a letter to the regulatory agencies (Hoffman, 1992), there is strong evidence
that the lead in LLNL ground water is naturally occurring. Furthermore, as described in Section
2.5.3, it appears that the migration potential for lead is very low, and its occurence above the
remediation standard is very limited. Several inorganic substances, including chromium, nitrate,
sulfate, and manganese, occur in ground water in concentrations exceeding regulatory limits in
various monitor wells, sporadically located onsite and offsite. Except perhaps for chromium,
which has been used in LLNL cooling towers, the observed concentrations appear to reflect
background levels of these constituents in ground waters in the Livermore Valley.
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2.6.1.1.3. Concentrations of Chemicals of Concern Used in the Risk Assessment

To assess the ground water exposure pathway, migration of the five VOCs of concern (PCE,
TCE, chloroform, carbon tetrachloride, and 1,1-DCE) was simulated using the January-
September 1988 concentrations as initial conditions. These concentrations range from the
various detection limits up to a maximum of 6 ppm for TCE in the Building 518 Area.

2.6.1.2. Exposure Assessment
2.6.1.2.1. Exposure Pathways

The only potential exposure pathway for present and future offsite populations is use of
contaminated well waters. For domestic water uses, the potential exposure pathways are
ingestion of drinking water, inhalation of volatile substances, and entry through the skin. For
irrigation uses, the potential exposure pathways are inhalation of volatilized chemicals from
sprinklers, and ingestion of foods from crops or home gardens irrigated with water containing the
chemicals of concern. Exposure from contact with surface water runoff or sediment in local
arroyos that receive drainage waters from the LLNL site is not a pathway of concern, because no
chemicals of concern have been detected in downstream drainage channels near LLNL, and
ground water does not discharge to streams near LLNL. The most important offsite exposure
pathways with regard to health risk are those that result from domestic well water use from
offsite wells (Thorpe et al., 1990).

2.6.1.2.2. Potentially Exposed Population

As described in the BPHA and in Section 2.6.1.1.1 above, there are no significant onsite
exposure pathways for LLNL site contaminants. Prior to any soil excavation at LLNL, the
existing soil cleanup data are reviewed and maps of known or suspected contamination are
consulted to determine whether additional sampling needs to be conducted prior to excavation.
If no samples have been previously collected in a given area, preconstruction sampling is
performed before excavation begins. If contamination is found, appropriate safety and disposal
practices are overseen by the LLNL Hazards Control Department.

The only potentially exposed offsite population consists of residents who use ground water
that has migrated from LLNL. In the assessments of risk for the LLNL site, a future residential-
use scenario was not considered because it is unlikely that transfer of ownership of the site from
DOE would occur in the foreseeable future. No change in ownership of the LLNL Main Site or
any portion thereof, or notice pursuant to Section 120 of CERCLA, will relieve DOE of its
obligation to clean up contamination resulting from DOE activities, or any future contamination
resulting from DOE activities at LLNL. In addition, no change of ownership of the site or any
portion thereof will be consumated by DOE without provision for continued maintenance of any
containment system, treatment system, monitoring system, or other response action(s) installed
or implemented under terms of the LLNL FFA.

2.6.1.2.3. Exposure Point Concentration Estimates

To assess the potential future health risks of the known contaminants in ground water, the
movement of VOCs from their current distribution was simulated with a model. A
semianalytical model of contaminant transport and fate in ground water was used that considers
advection, dispersion, retardation, and degradation. The BPHA contains details on the
assumptions and the parameters used in the model.

To address uncertainty inherent in all contaminant migration calculations, two scenarios were
investigated, one called “best-estimate’” and the other “health-conservative.” The health-
conservative scenario uses parameter values and assumptions that yield exposures that are very
unlikely to be exceeded. U.S. EPA prefers using the most conservative of the health-
conservative scenarios (footnote “b,” Table 4, Section 2.6.1.4.3) as their estimate of the potential
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health risk from the LLNL site. The best-estimate simulations use parameter values that are
considered to be the most likely or the most representative, based on existing knowledge of the
LLNL ground water system and contaminant properties. Best-estimate simulation assumes no
human exposure to the ground water until it reaches the currently used municipal supply wells in
downtown Livermore because no private wells are currently contaminated and administrative
control limits the potential for domestic well installation into a contaminated zone. The
administrative control consists of notification by Zone 7, the local water agency, that a proposed
new well is in or near the contaminant plume.

2.6.1.2.4. Exposure Frequency and Duration

The exposure period for the offsite public for any exposure pathway of concern was assumed
to be a 70-year lifetime. For offsite exposures to contaminated ground water, the fate and
transport model was used to calculate maximum 70-year average concentrations in ground water
at existing and potential offsite wells. It was assumed that the exposed population uses ground
water as its sole source of domestic water for this continuous 70-year period. These and other
assumptions were used to estimate the total daily uptake of each chemical of concern in
milligrams of chemical per kilogram body mass per day (mg/kg-day).

2.6.1.3. Toxicity Assessment
2.6.1.3.1. Cancer Potency Factors

Cancer potency factors (CPFs) have been developed by U.S. EPA to estimate excess lifetime
cancer risks associated with exposure to potentially carcinogenic chemicals. CPFs, expressed in
units of (mg/kg-day)-1, are multiplied by the estimated intake of a potential carcinogen, in
mg/kg-day, to provide an upper-bound estimate of the excess lifetime cancer risk associated with
exposure at that intake level. The term “upper bound” reflects the conservative estimate of the
risks calculated from the CPF. Use of this approach makes underestimation of the actual cancer
risks highly unlikely. CPFs are derived from the results of human epidemiological studies or
chronic animal bioassays to which animal-to-human extrapolation and uncertainty factors have
been applied (e.g., to account for the use of animal data to predict the effects on humans).’

CPFs for the LLNL chemicals of concern are listed in Table 2. In conformance with EPA
methodology, cancer potencies are based on applied, rather than metabolized, doses.

Table 2. Cancer potencj factors for carcinogenic chemicals of concern (Layton et al., 1990).

Chemical Oral cancer potency (mg/kg-d)-1 Inhalation cancer potency (mg/kg-d)-1
Carbon tetrachloride 0.13 0.13
Chloroferm 0.0061 0.0081
1L1-DCE 0.6 1.2
PCE 0.051 0.0033
TCE _0.011 ‘ 0.017
2.6.1.3.2. Reference Doses for Noncarcinogens

Reference doses (RfDs) have been developed by EPA for indicating the potential for adverse
health effects from exposure to chemicals exhibiting noncarcinogenic effects. RfDs, which are
expressed in units of mg/kg-day, are estimates of lifetime daily exposure levels for humans,
including sensitive individuals. Estimated intakes of chemicals from environmental media (e.g.,
the amount of a chemical ingested from contaminated drinking water) can be compared to the
RfD. RfDs are derived from human epidemiological studies or animal studies to which
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uncertainty factors have been applied (e.g., to account for the use of animal data to predict the
effects on humans). These uncertainty factors help ensure that the RfDs will not underestimate
the potential for adverse noncarcinogenic effects to occur.

Reference doses for the LLNL chemicals of concern are listed in Table 3.

Table 3. Reference doses for noncarcinogenic chemicals of concern (Layton ef al., 1990).

Chemical Reference dose (mg/kg-d)
Carbon tetrachloride 0.0007

Chloroform 0.01

1,1-DCE 0.009

PCE 0.01

TCE NA

NA= not available.
2._6.1.4. Risk Characterization
2.6.14.1. Carcinogenic Risks

The information from the preceeding steps was combined to determine if an excess health
risk would exist if the site were not remediated. Excess lifetime cancer risks are determined by
multiplying the intake level with the CPF. These risks are probabilities that are generally
expressed in scientific notation (e.g., 1 x10-6 or 1E-6). An excess lifetime cancer risk of 1 x 106
indicates that, as a plausible upper bound, an individual has a one in one million chance of
developing cancer as a result of site-related exposure to a carcinogen over a 70-year lifetime
under the specific exposure conditions at a site.

Tables A-1 and A-2 in Appendix A summarize the estimated cancer risks for offsite exposure
to ground water for both the best-estimate and health-conservative exposure scenarios for PCE,
TCE, 1,1-DCE, chloroform, and carbon tetrachloride. Under the best-estimate exposure scenario
(Table A-1), the greatest incremental cancer risk is seven in ten million (7 x 10-7), which is
associated with a well 2 miles west of the LLNL site that is in the path of the plume containing
the highest concentrations of 1,1-DCE. Under the health-conservative exposure scenario (Table
A-2), the incremental cancer risks are on the order of one in one thousand (10-3) to one in one
million (10-6) for all wells. The highest predicted risk, two in one thousand (2 x 10-3), is for a
hypothetical well about 250 feet west of the LLNL site. However, no such wells have been
constructed to date or are planned for installation prior to cleanup. The most conservative of the
health-conservative scenarios (i.e., the one with the 2 x 10-3 incremental risk) is the scenario
prescribed by EPA for the LLNL site.

2.6.1.4.2. Potential for Noncarcinogenic Effects

Potential noncarcinogenic effects of a single contaminant in a single medium is expressed as
the hazard quotient (HQ) (or the ratio of the estimated intake derived from the contaminant
concentration in a given medium to the contaminant’s reference dose). By adding the HQs for
all contaminants within a medium or across all media to which a given population may be
reasonably exposed, the hazard index (HI) can be estimated. If only one compound is involved,
then the HQ is equivalent to the HI. If the HI value is greater than 1.0, exposure could result in
adverse health effects. The HI provides a useful reference for gauging the potential significance
of multiple contaminant exposures within a single medium or across media.

Tables A-3 and A-4 in Appendix A summarize the estimated HQ’s for offsite exposure to
ground water for both the best-estimate and health-conservative exposure scenarios for the
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chemicals of concern at LLNL. Under the best-estimate exposure scenario (Table A-3), the
greatest HQ is 1.4 x 10-3, which is for a hypothetical well 2 miles west of the LLNL site in the
path of the plume containing the highest concentrations of carbon tetrachloride. Under the
health-conservative exposure scenario (Table A-4), the HQ’s are on the order of 10-2 to 10-! for
all wells. The highest predicted HQ (0.8) is for a hypothetical well that is 250 feet west of the
LLNL site.

2.6.1.4.3. Combined Carcinogenic Risks and Hazard Indices

The maximum theoretical excess cancer risks for a hypothetical, no-remediation scenario,
based on the assumption that an individual will use well water for a 70-year (lifetime) period, are
presented in Table 4. The maximum additional cancer risk associated with the best-estimate
scenario in Table 4 means that the cancer risk from a lifetime exposure to VOCs (PCE, TCE,
chloroform, and carbon tetrachloride) in well water derived from a downtown Livermore
municipal supply well could be as high as 7 in 10 million (7 x 10-7), using EPA assessment
methods. This means that each individual that consumes 2 liters (about 2 quarts) of this water
each day for 70 years would increase his or her risk of developing cancer by 7 in 10 million
above the normal 1 in 4 cancer risk for Americans (U.S. EPA, 1989a). The HI associated with
the best-estimate scenario is far below 1.0, indicating exposure at the predicted concentrations

would not produce any adverse health effects from noncarcinogens (see the RI, Thorpe et al.,
1990, for details).

Table 4. No-remediation-scenario cancer risk and hazard index (HI) values using the EPA methodology?
(U.S.EPA, 1989a).

No-remediation scenario Risk of cancer HI
Best-estimate 7x16-7 1.6x10-3
Health-conservative? 2x10-3 1
Health-conservative® 1x10-3 , 1

2 See Isherwood ef al. (1990) for an alternative method of computing the risk of cancer and HI.
b Based on potential monitor well drilled 250 feet west of LLNL.
¢ Based on receptor wells drilled in downtown Livermore.

Under the health-conservative no-remediation scenario, the maximum additional cancer risk
is two in one thousand (2 x 10-3) for a lifetime exposure to contaminants in water from a
potential monitor well drilled 250 feet west of LLNL. The HI calculated for this scenario is 1.
Because no drinking water wells are likely to be drilled in the area 250 feet west of LLNL, we
also calculated the risk based on a lifetime exposure to well water derived from downtown
Livermore using the health conservative assumptions. This unlikely scenario results in a
maximum additional cancer risk of one in one thousand (1 x 10-3) and an HI of 1. The HI of 1
for the health-conservative scenario indicates that there is some potential for noncarcinogenic
health effects if the very conservative assumptions of the health conservative scenario were ever
realized, and if there was an additive effect of all the individual compounds. Both health-
conservative risks in Table 4 exceed EPA’s one in ten thousand to one in ten million (1 x 104 to
1 x 10-7) acceptable risk range for Superfund sites.

2.6.1.4.4. Sources of Uncertainty

Uncertainties are associated with all estimates of cancer and noncancer health hazards. These
uncertainties result from incomplete knowledge of many physical and biological processes, such
as carcinogenesis. Where specific information is not available, it is necessary to make
assumptions and/or use predictive models to compensate for lack of information. The
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assumptions, models, and calculations are chosen such that the resulting risk and hazard
estimates are health-conservative. The specific sources of uncertainty in the risk and hazard
estimates presented here are further discussed in the BPHA.

2.6.1.5. Environmental Risks

Currently, there is no potential risk of ecological impacts related to environmental exposure
to ground water because no ground water containing contaminants is present at the surface, either
onsite or offsite. No perennial streams exist at or near the site and no streams receive flow from
ground water. No critical habitats are affected by the ground water and soil contamination. No
endangered species or habitats of endangered species are affected by the site contaminants, as
described in the FS (Isherwood er al., 1990).

2.6.1.6. Risk Assessment Conclusions

In summary, the identified compounds of concern, if not addressed by implementing the
response actions selected in this ROD, may present a potential risk to public health.

2.7. Description of Remedial Alternatives
In the FS, three remedial alternatives were assembled for gfound water for the LLNL site:

1. Ground water extraction throughout the contaminated area, including source areas,
thereby preventing further contaminant migration and enabling the most rapid cleanup.
Ground water would be treated at the surface using UV/oxidation or air stripping-based
technology with GAC to prevent any measureable air emissions. The treated water would
be recharged or used at the LLNL site.

2. Ground water extraction at the downgradient edges of contamination to prevent further
contaminant migration. Ground water would be treated at the surface, as for Alternative

No. 1, and recharged or used at the LLNL site.

3. Ground water monitoring and treatment at the point of use, if drinking water supply wells
should ever contain contaminants from LLNL in concentrations above drinking water
standards. Ground water would be treated at the surface as described in No. 1 above.

The remedial alternatives for contaminants in the unsaturated sediment were:

1. Vacuum-induced venting with surface treatment of vapors using GAC, thermal oxidation,
or catalytic oxidation.

2. Deferring action to see if contaminants migrate to the ground water, and, if they do,
extracting and treating the ground water as described for the ground water remedial

alternatives.

A third alternative, excavation and treatment and/or disposal, was also considered for
unsaturated sediment. However, this alternative would be applicable only if (1) contaminant
concentrations are found in the unsaturated zone that are high enough to cause concentrations
above MCLs in the ground water, and (2) they occur at relatively shallow, accessible depths.
Currently, no known locations meet these criteria, and this alternative was not considered further.
However, excavation, treatment, and/or disposal could be employed in the future if high
concentrations of contaminants, treatable perhaps by bioremediation or aeration, are discovered
at excavatable depths.

The volume of ground water that contains contaminants above MCLs is much greater than
the volume of unsaturated sediment containing contaminants that may impact the ground water
in concentrations above MCLs.
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The ground water and unsaturated sediment alternatives were developed by considering the
nine evaluation criteria prescribed by EPA, as discussed in the FS. The FS discusses the various
technologies for treating extracted ground water and vapor and assembles them into treatment
options. The preferred treatment options vary from place to place because different parts of the
site contain somewhat different combinations of contaminants in ground water and unsaturated
sediment.

All the remedial alternatives considered for the LLNL site would include long-term ground
water monitoring and reporting, in compliance with CERCLA requirements, until demonstrated
achievement of the remedial action objectives. The costs of these activities, which are common
to all alternatives for their respective estimated times of operation, were not explicitly addressed
in the FS, but were presented in the PRAP to reflect the additional costs of maintaining a
remediation program into the distant future. Monitoring activities will be conducted and
reviewed periodically to gauge the effectiveness of the remedies. For all alternatives, the costs
and implementation times were estimated using the assumptions discussed in the FS. The
program operations costs, which were not described in the FS, are summarized in Appendix A of
the PRAP (Dresen et al., 1991).

All the treatment options for ground water will reduce the effluent concentration of VOCs,
FHCs, chromium, and lead below Applicable or Relevant and Appropriate Requirements
(ARARsS) (Isherwood et al., 1990). Tables 3-1 and 3-2 in the FS, and Table 1 and Appendix B of
this ROD summarize the ARARSs for the LLNL site.

As discussed in Section 2.8, Ground Water Alternative No. 1 and Unsaturated Zone
Alternative No. 1 meet all ARARs. Ground Water Alternatives 2 and 3 and Unsaturated Zone
Alternative 2 do not fully comply with the California non-degradation ARAR.

For treatment options that include disposal of treated ground water or air emissions, the
effluent concentrations will be in compliance with RWQCB Waste Discharge Requirements,
National Pollutant Discharge Elimination System (NPDES), and BAAQMD standards. Treated
ground water will be recharged at the LLNL recharge basin south of East Avenue, in local
drainage ditches and arroyos, or in infiltration trenches or recharge wells. Treated water will also
be used for onsite landscape irrigation and in LL.NL’s cooling towers.

The approach for tritium is to keep it in the subsurface as much as possible where it will
decay naturally (i.e., self-remediate) and to minimize its migration. Extraction systems will be
designed and operated to prevent tritium from entering a treatment system in concentrations
above its MCL. This will be accomplished by monitoring the influent water to the treatment
system, both in pipelines and in the well(s). If water containing tritium above the MCL enters a
treatment system, the facility will be shut down, and the water containing tritium will be treated
by evaporation under existing National Environmental Standards for Hazardous Air Pollutants
requirements, or released within allowable limits under the existing permit to the sanitary sewer
system. No treated ground water will be recharged back to the subsurface if the tritium level
exceeds the MCL.

Treatment options utilizing air stripping will be designed with GAC on the effluent air
stream, so there are no measurable VOC air emissions. For those options employing GAC to
treat water or air streams, the GAC will be shipped offsite where it will be commercially
regenerated to destroy or recycle, if possible, the adsorbed contaminants. Options employing ion
exchange for treatment of metals will require offsite recycling or disposal of the ion-exchange
resin as a hazardous waste. The expected risk reduction after cleanup is complete is described in
Section 2.9.1 of this ROD.

2.7.1. No-Action Alternative

A No-Action Alternative was considered in the FS for the LLNL site to establish a baseline
for comparison. Under this alternative, LLNL would cease all characterization and remedial
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activities. Limited ground water monitoring would continue to track changes in ground water
chemistry. The No-Action Alternative is not the same as the Deferred-Action Alternatives
discussed in the FS and the PRAP, in that remedial actions may be taken in the future under the
Deferred-Action Alternatives. The No-Action Alternatives for ground water and unsaturated
sediment do not meet Federal and State standards to protect human health and were not
considered viable in the FS and the PRAP.

2.7.2. Ground Water Remedial Alternatives

Two ground water extraction plans that use different arrays of extraction wells form the basis
for immediate-action alternatives to remediate ground water. Each extraction plan is discussed
subsequently with its remedial alternative.

Costs for the ground water remedial alternatives are summarized in Table 5. In the FS, costs
were analyzed using a present worth calculation procedure, as prescribed by EPA. This is the
standard procedure for comparing alternatives with costs and revenues beginning, ending, or
extending over different periods of time.

2.7.2.1. Ground Water Remedial Alternative No. 1 (The Selected Alternative)

2.7.2.1.1. Ground Water Extraction Plan for Remedial Alternative No. I—Complete Capture
and Source Area Extraction

Under this plan, extraction wells would be strategically placed near contaminant margins to
intercept and hydraulically control all ground water originating from LLNL. with VOC
concentrations exceeding MCLs. In addition, ground water would be extracted from source
areas (defined here as those areas with concentrations above about 100 ppb in ground water) to
expedite cleanup. This plan would utilize 18 initial extraction locations and about 7 treatment
facilities shown conceptually on Figure 7. A plot of the predicted ground water flow patterns
using these locations is shown in Figure 8. The flow lines (with arrows on Fig. 8) converge on
extraction locations and show the areas hydraulically captured by the extraction wells. The total
rate of ground water removal for this extraction plan is estimated to be about 350 gallons per
minute (gpm). Where VOCs and tritium occur together in ground water, the extraction systems
will be designed and monitored to minimize tritium migration and to prevent the water influent
to any treatment systems from containing tritium in concentrations above the MCL. Therefore,
no tritium will be released from treatment systems in concentrations above the MCL.

The 350-gpm sitewide extraction rate is a preliminary estimate used to estimate capture areas,
cleanup times and costs relative to other alternatives presented in the PRAP and ROD. This
extraction rate and the estimated treatment facility capacities will be analyzed and further refined
in the Remedial Design and as part of ongoing work to decrease cleanup times and optimize
extraction and recharge rates.

It is estimated that it would take about 50 years to reduce contaminant concentrations to
MCLs if only the 18 initial extraction locations are employed. LLNL plans to implement the
selected cleanup plan in phases, and evaluate each phase with field data. Additional extraction
locations may be used to ensure full hydraulic capture of the plume, and/or to expedite cleanup.
If technologically feasible, and if funding permits, LLNL will attempt to achieve cleanup in less
than the predicted 50 years. It is estimated that all extraction and treatment facilities under
Alternative 1 would be operational in the 1993-94 timeframe, depending on congressional
funding. LLNL will make every effort to obtain sufficient funding to fully support the selected
cleanup plan. This alternative will comply with all ARARs.
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Table 5. Summary of costs for ground water remedial alternatives for the LLNL Livermore site.

Present worth costs

(millions of 1990 dollars)?
Treatment Total
system present
Capital O&M Program worth of
Remedial alternative costsb costs® operations?  alternative®
Remedial Alternative No. 1 9 21 73 103
50-year operation—UV/oxidation
primary treatment at Treatment
Facilities A, B, E, and F; air stripping
primary treatment at Treatment
Facilities C, D, and G
Remedial Alternative No. 2 6 14 79 99
90-year operation—{V/oxidation :
primary treatment at Treatment
Facilities A, B, and F; air stripping
primary treatment at Treatment Facility
C.
Remedial Alternative No. 3af 0.01 0.03 87 87
30-year operation beginning in 200
years; air stripping treatment at the
point of distribution in Livermore
Remedial Alternative No. 3b8
Monitoring 10 wells for 100 years 0.00 0.00 12 12

2 Present worth calculated using a 5% discount rate for Remedial Alternative No. 1 over 50 years and
Remedial Alternative No. 2 over 90 years; and, for Remedial Alternative No. 3, a 5% rate for a 30-year
operation and then at a 2%rate for 200 years from possible commencement of treatment to 1990 for
operation and maintenance, and 230 years for program operations.

b Total capital costs of treatment systems, extraction wells, pipelines, water recharge and reuse facilities,
monitor wells, and piezometers.

¢ Present worth of annual operating and maintenance costs of treatinent systems, extraction wells, pipelines,
water recharge and reuse facilities, monitor wells, and piezometers.

d Present worth of annual program operations; see Appendix A of PRAP (Dresen ez al., 1991) for details.

€ Sum of present worths of capital costs, treatment systems, operating and maintenance, and program
operations.

' Cost estimate for this alternative assumes that VOCs might migrate to Livermore municipal-supply wells in
200 years, if ever. Program operations costs are assumed to be $1.75 million per year.

€ Assumes lower program operations costs, $0.6 million per year, monitoring of 10 wells for 100 years, and no
treatment because computer modeling predicts that VOCs in ground water may never exceed MCLs in
Livermore municipal-supply wells.
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2.7.2.1.2. Treatment Options for Ground Water Remedial Alternative No. 1

Ground Water Containing VOCs (Proposed Treatment Facilities A, B, C, E, and G) (Fig.7).
Treatment Facility E could potentially receive ground water containing tritium as well as VOCs.

Treatment Option 1. Granular-Activated Carbon. (GAC) Ground water pumped by
extraction wells would pass through beds of activated carbon where VOCs would be removed by
GAC. The operating costs of this treatment option are high.

Treatment Option 2. Air Stripping with GAC Treatment of the Vapor. Ground water
pumped by extraction wells would pass through an air stripper where VOCs would be removed
by transferring them from the water to the air. The vapors from the stripper would pass through
GAC to completely remove contaminants. This treatment option is the most economical for
ground water containing VOCs.

Treatment Option 3. UV/Oxidation Plus Air Stripping with GAC Filtering of the
Vapor. Extracted ground water would be blended with small amounts of hydrogen peroxide and
exposed to strong ultraviolet (UV) light, destroying most of the contaminants. LLNL pilot
studies have shown that some compounds require secondary treatment by air stripping, which
would be added to treat water after it passed through the UV/oxidation unit. The vapors from air
stripping would pass through GAC to remove contaminants. This option reduces the amount of
waste requiring further treatment or disposal, especially where the majority of the contaminants
are readily oxidized by the UV/oxidation process. Costs for this option are moderately high.

Treatment Option 2 or 3 is preferred for Treatment Facilities A, B, C, E, and G, depending on
the concentrations and types of the compounds, and the flow rate influent to each treatment
facility.

Ground Water Containing VOCs and Chromium (Proposed Treatment Facility D) (Fig. 7)

Treatment Option 1. GAC Plus Ion Exchange. Ground water pumped by extraction
wells would pass through GAC beds, which would remove the VOCs. The VOC-free water
would then be fed through an ion-exchange resin to extract chromium. The operating costs of
this treatment option are high.

Treatment Option 2. Air Stripping with GAC Filtering of the Vapor Phase Plus Ion
Exchange. Extracted ground water would pass through an air stripper to remove VOCs. The
vapors from the stripper would pass through GAC to remove VOCs from the air. The VOC-free
water would flow through an ion-exchange resin to extract chromium. This treatment option is
preferred because the higher concentrations of TCE, carbon tetrachloride, chloroform, and
Freon 113 make this treatment option more economical.

Treatment Option 3. UV/Oxidation Plus Air Stripping and Ion Exchange with GAC
Treatment of the Vapor. Extracted ground water would be treated by UV/oxidation, destroying
most of the VOCs. Remaining VOCs would be removed from the water by air stripping. The
vapors from the air stripper would pass through GAC to completely remove VOCs. The VOC-
free water would then flow through an ion-exchange resin to extract chromium. The operating
costs of this treatment option are high.

Ground Water Containing FHCs, VOCs, and Lead (Proposed Treatment Facility F) (Fig. 7)

Treatment Option 1. GAC Treatment. Ground water pumped by extraction wells would
pass through GAC beds, which remove the FHCs, VOCs, and lead. The operating costs of this
treatment option are high.

Treatment Option 2. Air Stripping with GAC Treatment of Both the Vapor and Liquid
Phases. Extracted ground water would pass through an air stripper to remove FHCs and VOCs.
The vapors from the stripper would pass through GAC to completely remove FHCs and VOCs.
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The water would then pass through GAC to extract lead and any remaining FHCs or VOCs. This
treatment option is not preferred because the high concentration of FHCs would require frequent
carbon regeneration that increases the operating costs of this treatment option substantially.

Treatment Option 3. UV/Oxidation Plus GAC. Extracted ground water would be
treated by UV/oxidation, destroying most contaminants. The water would then pass through
GAC beds to remove lead and any remaining FHCs or VOCs. This treatment technology is
preferred because it can handle the high concentrations of FHCs. It is also the most economical
of the treatment options.

Treatment Option 4. Subsurface Bioremediation. Biological treatment would utilize
the metabolic destruction of organic compounds by microbes that convert the organic
compounds in the ground water to less toxic compounds. Bioremediation of the FHCs in the
Gasoline Spill Area is potentially viable. However, the relatively great depth of FHCs at LLNL,
which makes providing the correct physical and chemical conditions for the microbes difficult,
and the sensitivity of microorganisms to subsurface conditions that are difficult to control, make
applicability of subsurface bioremediation at LLNL uncertain. In addition, bioremediation has
not yet been proven successful for chlorinated VOCs. Therefore, this treatment option was not
considered as an initial remedial action.

2.7.2.2. Ground Water Remedial Alternative No. 2

2.7.2.2.1. Ground Water Extraction Plan for Remedial Alternative No. 2—Downgradient
Control

Under this plan, extraction wells would be placed along the western boundary of LLNL to
intercept and hydraulically control the offsite migration of those VOCs in concentrations
exceeding MCLs. In addition, extraction would also occur in the Gasoline Spill Area, where a
pilot remediation study is ongoing, and in the adjacent Building 518 Area to prevent migration of
FHCs and VOCs to the south of LLNL. This plan would use a total of 10 extraction locations, 1
through 7 and location 9 in and near the western boundary of LLNL and locations 17 and 18 in
the southeastern part of LLNL (Fig. 7). Extracted water would be treated at Treatment Facilities
A, B, C, and F (Fig. 7). A plot of the predicted ground water flow patterns using the extraction
locations for this plan is shown in Figure 9. The rate of ground water extraction for this plan
isestimated to be about 200 gpm. This alternative would contain and remediate all known
contaminants. It is estimated that it would take more than 90 years to achieve MCLs under this
plan and that all extraction and treatment facilities would be operational in 1993.

2.7.2.2.2. Treatment Options for Ground Water Remedial Alternative No. 2

This alternative differs from Alternative No. 1 in that fewer initial extraction locations (10
compared to 18 for Alternative No. 1) and treatment facilities (4 compared to 7 for Alternative
No. 1) would be employed. The treatment options discussed in Section 2.7.2.1.2 for Treatment
Facilities A, B, C, and F would be identical for this alternative.

2.7.2.3. Ground Water Remedial Alternative No. 3—Deferred Action

For the Deferred-Action Remedial Alternative, ground water would not be treated until and
unless contaminants in concentrations greater than MCLs migrate to a drinking water supply
well, such as those operated by the California Water Service Company, located about 2 miles
west of LLNL. Under this alternative, treatment would take place at the point of distribution for
the affected water-supply system. If contaminants did reach supply wells, probably no sooner
than about 200 years, their concentrations would be substantially lower than those currently at
LLNL (Thorpe et al., 1990). The ground water would be treated, at a minimum, to conform to
the MCLs for each contaminant before it is distributed for human consumption. Selection of an
appropriate treatment option would be made at the time that treatment may be necessary because
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technology and economics may have changed considerably by then. Currently available options
are presented below for comparison.

2.7.2.3.1. Treatment Options for Ground Water Remedial Alternative No. 3

Treatment Option 1. GAC Treatment. Ground water pumped by water-supply wells
would pass through GAC beds to remove contaminants.

Treatment Option 2. Air Stripping. Ground water pumped by water-supply wells would
pass through an air stripper. Because only very low concentrations of VOCs may ever occur in
water from supply wells (Thorpe et al., 1990), treatment of air emissions would most likely be
unnecessary. This treatment option is preferred because concentrations of compounds will be
very low and it is the most economical of the treatment options.

Treatment Option 3. UV/Oxidation. Ground water pumped by water-supply wells would
be treated by UV/oxidation. The concentrations of VOCs are expected to be reduced sufficiently
so that secondary treatment would be unnecessary. '

2.7.2.4. Comparison of Ground Water Treatment Option Costs

For each extraction and treatment alternative described above, several treatment technology
options passed initial screening and were subjected to a detailed evaluation in Section 4 of the
FS. For purposes of comparing the treatment technologies in the FS, cost estimates were
prepared (see Appendices D, E, and F of the FS) using U.S. EPA’s suggested 30 years operating
and maintenance period (U.S. EPA, 1989b). A supplemental analysis was conducted for several
of the reatment facilities assuming 90 years of operation would be required for Alternative No. 2
to achieve ARARs. This detailed analysis indicates that, in general, for the same length of
operation (e.g., 30 years), (1) GAC is about 1.8 times more expensive in present worth for a
treatment facility than air stripping and (2) UV/oxidation treatment is 1.3 times as expensive in
present worth as air stripping. Alternative No. 3 has a very low present worth, ranging from
$30,000 for air stripping to $280,000 for GAC, largely because the long timespan prior to
possible commencement of treatment reduces the total costs of this alternative in the discounting
procedure. This also takes into account the different combinations of contaminants and treatment
options at each treatment facility.

In summary, GAC is generally the most costly treatment technology, followed by
UV/oxidation, and then by air stripping. However, the costs in the FS do not include
the program operations costs in Appendix A of the PRAP. These costs do not significantly affect
the relative costs of the treatment options, but they are significant in magnitude when comparing
remedial alternatives with different periods of operation.

2.7.3. Unsaturated Zone Alternatives

Costs of remedial alternatives for the unsaturated zone are summarized in Table 6. The
remedial alternatives and treatment options are described below.

2.7.3.1. Unsaturated Zone Remedial Alternative No. I—Vacuum-Induced Venting (the
Selected Alternative)

Current data indicate that only FHCs in the Gasoline Spill Area, VOCs in the Building 518
Area in the southeastern part of the LLNL site, and possibly VOCs in the vicinity of the Trailer
5475/East Taxi Strip Area in eastern LLNL will need unsaturated zone remediation (Isherwood
et al., 1990). FHCs and/or VOCs would be removed from the subsurface by vacuum-induced
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Table 6. Summary of costs for unsaturated zone remedial alternatives for the LLNL Livermore site.

Present worth costs
(thousands of 1990 dollars)?

Treatment Total
system present
Capital O&M Program worth of
Remedial alternative costsP costs® operationsd alternative

Remedial Alternative No. 1 529 585 0 1,114

Immediate action—10-year operation;

vapor withdrawal and catalytic

oxidation treatment; vapor from

Building 518 piped to Treatment

Facility F®
Remedial Alternative No. 2 0 2528 600h 852

Deferred action—monitor and extract
and treat ground water, if necessary

2 Present worth calculated using a 5% discount rate for Remedial Alternative No. 1 over 10 years;
and, for Remedial Alternative No. 2, , a 5% rate for 50 years from possible commencement of
treatment in 1990, and a 5% rate for 40 years of operation.

b Total capital costs of treatment systems, extraction wells, and monitor wells.

€ Present worth of annual operating and maintenance costs of treatment systems, extraction wells,
and monitor wells,

d fncluded with ground water remediation only because the major remediation is associated with
ground water,

€ The present worth of extracting and piping vapor from the Building 518 Area to Treatment
Facility F is $175,000 for 5 years of operation (including O&M) necessary to achieve ARARs. The
present worth of installing-a separate catalytic oxidation unit at the Building 518 Areaand
operating it for 5 years is $1,100,000 (including O&M).

f Assumes a 50-to 60-year period before VOCs and/or FHCs migrate to ground water from the
unsaturated zone in concentrations above MCLs. Treatment by UV/oxidation at Treatment
Facility F for 40 years beginning in 50 years (equivalent to the difference between Remedial
Alternatives No. 1 and 2 at Treatment Facility F).

€ Does not include costs of additional monitoring, extraction, or recharge wells or piezometers that
may be necessary.

h Ten percent of program operations costs charged to this alternative from years 51 through 90
because they would not otherwise be necessary (4,000,000 x 0.1 x 1.5 discount factor present worth
of annual expenses from years 51 to 90).
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venting using extraction wells. Treatment options for the extracted vapor are described in the
following section. If vapor extraction were ever considered for any of the localized areas at
LLNL where elevated levels of tritium occur in the unsaturated zone, the water portion of the
vapor could be (1) released to the atmosphere or (2) separated from the vapor by condensation.
For possible tritium air releases from treatment systems, the AIRDOS-EPA computer model
would be used to evaluate the potential annual dose to a hypothetical maximally exposed
individual. LLNL will shutdown any treatment system that emits tritium to the atmosphere at a
tate predicted to contribute to an exposure of greater than 10 millirem/year (the Federal standard
for clean air).

We estimate that it would take about 10 years to remediate the unsaturated zone under this
alternative and that remediation would be underway by late 1992.

Treatment Options for Unsaturated Zone Remedial Alternative No. 1

Treatment Option 1. GAC Treatment. Vapors from vent wells would pass through a
chamber containing GAC to remove VOCs or FHCs. The treated vapor would be discharged to
the atmosphere.

Treatment Option 2. Thermal Oxidation. Vapors from vent wells would pass through a
thermal oxidation chamber where the FHC and VOC vapors would be oxidized with the
assistance of a heat source such as propane. The VOCs and FHCs would be destroyed and
treated air would be discharged to the atmosphere.

Treatment Option 3. Catalytic Oxidation. Vapors from vent wells would be heated and
passed through a catalyst, where organic compounds would be converted to harmless oxidation
products, such as carbon dioxide and water. The treated air would be discharged to the
atmosphere. A catalyst suitable for both VOCs and FHCs has recently been found. The rationale
for preferring catalytic oxidation over thermal oxidation for treatment of vapors is presented in
Appendix B of the PRAP. If use of catalytic oxidation results in emission of vapors with
compounds above regulatory standards, secondary treatment or alternative technologies, such as
GAC, will be evaluated and implemented to comply with regulatory standards.

2.7.3.2. Unsaturated Zone Remedial Alternative No. 2—Deferred Action

Under this alternative, all contaminants in the unsaturated zone would be left in place and
allowed to degrade, volatilize, or migrate to ground water under natural conditions. Ground
water would continue to be monitored according to the requirements of CERCLA. If any
contamination of ground water above MCLs occurs, it would either be remediated by ongoing
ground water extraction and treatment, or by additional ground water extraction and treatment
systems, if necessary.

2.7.3.3. Comparison of Unsaturated Zone Treatment Option Costs

The relative present worth costs for the three vadose zone treatment options are discussed in
Section 4 of the FS. In summary, the present value of GAC is about 50% greater than for
thermal oxidation, and catalytic oxidation is about 20% less than thermal oxidation.

2.8. Summary of the Comparative Analysis of Alternatives

The remedial alternatives and associated treatment options were evaluated against nine EPA
criteria in the FS and PRAP. The preferred remedial alternatives for ground water and
unsaturated sediment were analyzed in terms of these nine criteria and are summarized in
Tables 7 and 8.
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Table 7. Comparison of ground water remedial alternatives for the LLNL Livermore site.?
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Remedial Protective of
alternative/ treatment human health and Compliance Long-term
technologies the envirorment with ARARs effectiveness

Remedial Risk is reduced by design Meets all ARARs. Effective.
Alternative No. 1P criteria that are lower than

UV/oxidation-based ARARSs. Reduces ground

systems for Treatment water contaminant concen-

Facilities A, B, E,and F.  trations to MCLs; design

Air stripping-based criteria for treated ground

systems for Treatment water are lower than dis-

Facilities C, D (plus ion charge limits.

exchange), and G.
Remedial Risk is reduced by design Does not fully sat- Effective.
Alternative No. 2 criteria that are lower than isfy the State of

UV/oxidation-based ARARs. Reduces ground California ARAR

systems for Treatment water contaminant concen- concerning non-

Facilities A, B, and F. trations to MCLs; design degradation of

Air stripping-based criteria for treated ground water resources.

system for Treatment water are lower than dis-

Facility C. charge limits.
Remedial Risk reduced by treatment Does not fully sat- Effective.
Alternative No. 3 at point-of-distribution (if isfy the State of

Deferred treatment— necessary). Ground water California ARAR

Air stripping at quality would be degraded concerning non-

point of distribution, if until treatment begins or degradation of

necessary. concentrations naturally fall - water resources.

below MCLs.

2 Using the nine EPA criteria for detailed evaluation of alternatives (U.S. EPA, 19884, pp. 6-1 to 6-31).

b The selected alternative.

€ Present worth is calculated to reflect the time value of money in excess of inflation, as described in Section 5.2
of the PRAP (Dresen et al, 1991).
d g monitoring of ground water only were to be conducted for 100 years, the present worth cost would be $12

million.
UV = Ultraviolet light.
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mobility, and Short-term (technical and worth State Community
volume or mass effectiveness administrative) cost®  acceptance acceptance
Reduces mobility by - Negligible impacts Implementable. $103 Acceptable The community
downgradient during installation and million accepts the concept
hydraulic operation. About 50 of the selected
containment and years required to alterpative, but
source area achieve MCLs in ground desires funding
extraction. water. commitments, a
Toxicity/mass detailed imple-
reduced by mentation schedule,
extraction and continued
surface treatment. opportunity for
involvement, and a
faster cleanup.
Reduces mobility Negligible impacts Implementable. $99 Not The community
through during installation and million  acceptable accepts the concept
downgradient operation. Ninety or of a pump and treat
hydraulic more years required to alternative, but
containment; allows  achieve MCLs in ground prefers Alternative
migration of water. No. 1 because it is
contaminants across more expedient
LLNL site. and employs active
Toxicity/mass source remediation.
reduced by
extraction and
surface treatment.
Reduces volume by  Remediation deferred Implementable. $87 Not Not
natural degradation }mtil 01: unless VOCs Alternative may milliond acceptable acceptable
rather than by impact in-use water not be acceptable to
treatment. Allows supplies. Negligible regulatory agencies

migration of con-
taminants beyond
present extent, and
increase in the
volume of
contaminated
water.

impacts during instal-
lation and operation.
Estimated 360 years for
natural degradation to
reduce contaminant
concentrations below
MCLs, and 30 years to
achieve MCLs after
treatment commences in
200 years, if necessary.

because it delays
remediation an
estimated 200
years.

e A e At AP S EA BA
A et et
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Table 8. Comparison of unsaturated zone remedial alternatives for the LLNL Livermore site.?

natural processes reduce
concentrations below
MClLs.

result in concentra-
tions greater than
MCLs.

Protective of
Remedial human health and Comply Long-term
alternative the environment with ARARs effectiveness
Remedial Alternative No. 1¢
Immediate Action
Vacuum extraction and Risk reduced by actively Meets all ARARSs. Effective.
catalytic oxidation. removing contaminants
from the unsaturated
zone,
Remedial Alternative No. 2
Deferred Action
Remove contaminants Risk to humans not Does not fully satisfy Effective.
that have migrated to actively reduced until a State of California
ground water by VOCs or FHCs migrate ARAR concerning
extraction and to ground water. non-degradation of
treatment at the Ground water quality water resources
nearest treatment would be degraded until where migration to
facility. treatment begins or ground water will

8 Using the nine EPA criteria for detailed evaliation of alternatives (U.S. EPA, 19884, pp. 6-1 to 6-31).
b present worth is calculated to reflect the time value of money in excess of inflation, as described in Section 5.2

of the PRAP (Dresen et al, 1991).
€ The selected alternative.
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Reduce toxicity, Implementability
mobility, and Short-term (technical and Present State Community
volume or mass effectiveness administrative) worth cost?  acceptance acceptance
Reduces mobility Negligible impacts Implementable. $1.1 million Acceptable The community
by actively during installation accepts the con-
removing VOCs and operation. cept of the se-
from the About 10 years lected alternative,
subsurface. required to but desires
Reduces achieve remedial funding com-
toxicity/mass by action objectives. mitments, a
extraction and detailed imple-
treatment at the mentation
surface. schedule, con-
tinued opportu-
nity for in-
volvement, and a
faster cleanup.
Does not reduce Effective for both Implementable. $0.9 million Not The community
contaminant mobil- VOCs and FHCs; acceptable appears to accept
ity in the unsatu- as much as 90 the concept of this
rated zone. Volume years required to alternative,
reduced by natural achieve remedial but prefers
degradation rather action objectives. Alternative
than by treatment No. 1.

2.8.1. Ground Water

Overall Protection of Human Health and the Environment. All the ground water
remedial alternatives are equally protective of human health (if institutional controls are in effect
for Alternative 3 to prevent new or existing wells from being used) because each is designed to
meetthe same cleanup criteria. Consequently, the resulting health risks are identical among the
alternatives (Isherwood er al., 1990). Since Alternatives 2 and 3 would allow some continued
migration of VOCs in ground water, they also allow some degradation of the subsurface
environment.

Compliance with ARARs. Ground water Remedial Alternatives No. 1 and No. 2 are
designed to achieve all ARARs (Isherwood et al., 1990). However, Alternative No. 2 would
allow higher-concentration VOCs in eastern LLNL to migrate across the site, and thus does not
fully satisfy the State of California ARAR regarding non-degradation of water resources.
Remedial Alternative No. 3, treat at point-of-use, though estimated to be protective of human
health (Isherwood et al., 1990), does not fully satisfy the California non-degradation ARAR.
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Long-Term Effectiveness and Permanence. All three remedial alternatives are equally
effective in terms of permanence and stability of remediation and reduction in health risks by
removing and treating the contaminants.

Reduction in Toxicity, Mobility, and Volume. Remedial Alternatives No. 1 and
No. 2 reduce toxicity, mobility, and volume of the compounds. Alternative No. 1 does not allow
additional contaminant migration beyond the current extent downgradient. Alternative No. 2
allows VOC:s in eastern LLNL to migrate across the site. Remedial Alternative No. 3, deferred
action, allows more contaminant mobility than Alternative No. 2 and does not reduce
contaminant mobility until and unless contaminants reach domestic or municipal wells in
concentrations above an MCL.

An advantage of the UV/oxidation remediation technology (preferred at Treatment Facilities
A, B, E, and F) is that TCE, PCE, 1,1-DCE, and FHCs are destroyed in one process,
thereby minimizing waste requiring further treatment or disposal. Use of GAC requires
regeneration of spent carbon to convert the captured compounds to harmless substances. Ion-
exchange resins for metals removal may require disposal as hazardous waste.

Short-Term Effectiveness. All the remedial alternatives would expose workers, the public,
and the environment to negligible impacts during installation and operation.

The selected remedial alternative is estimated to achieve the remediation goals in about 50
years compared to 90 years or more for Remedial Alternative No. 2, which employs only four
treatment facilities and ten extraction locations. Alternative No. 3 may take about 230 years to
achieve remediation goals, and remediation may not begin for 200 years. Each treatment option,
combined with the same remedial alternative, would require about the same length of time to
achieve the remediation goals. For Alternative No. 1, it is estimated that plume containment and
overall hydraulic control will be achieved in 1995. This estimate will be further refined in the
Remedial Design.

Implementability. Each of the remedial alternatives and technology options is technically
and administratively feasible and supported by available services, materials, and skilled labor.
An advantage of the UV/oxidation technology over the GAC technology is that regeneration of
the spent carbon is unnecessary. The air-stripping-based and UV/oxidation-based technologies
generate substantially less spent carbon than the GAC system for water treatment. UV/oxidation
and GAC technologies also have minimal visual impact compared to air-stripping towers.

Cost. The present worth of Ground Water Remedial Alternative No. 1 (the selected
alternative) is estimated to be $103 million, assuming 50 years of operation. The present worth
for 90 years of operation for Remedial Alternative No. 2 is $99 million. The present worth for
Remedial Alternative No. 3 is $87 million, assuming air stripping is the treatment option used. If
Remedial Alternative No. 3 consisted only of monitoring ground water for 100 years, the present
worth would be $12 million.

State Acceptance. The California RWQCB and DTSC accept the selected ground water
remedial alternative, Remedial Alternative No. 1. The RWQCB does not accept Ground Water
Alternatives No. 2 and No. 3 since they do not fully satisfy the California non-degradation
ARAR.

Community Acceptance. The community accepts the general concept of the selected
alternative, but desires funding commitments, a detailed implementation schedule, continued
opportunity for involvement, and a faster cleanup. Implementation schedules will be included in
post-ROD documents called the Remedial Action Implementation Plan and the Remedial
Design/Remedial Action reports. LLNL is continually exploring and implementing new
methods and techniques that will accomplish the fastest cleanup.
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2.8.2. Unsaturated Zone

~ The remedial alternatives for the unsaturated zone are described below and compared in
Table § in terms of the EPA evaluation criteria.

Overall Protection of Human Health and the Environment. Unsaturated Zone Remedial
Alternative No. 1 is protective of human health and the environment and creates minimal health
risks. Remedial Alternative No. 2 has some impact on the subsurface above the water table as
contaminants would be allowed to migrate naturally. Estimates indicate natural processes would
reduce the concentrations to below MCLs in 90 to 140 years (Isherwood ez al., 1990, Appendix
G).

Compliance with ARARs. Remedial Alternative No. 1 is designed to achieve ARARs.
Alternative No. 2 may allow contaminants to reach the ground water in concentrations exceeding
MCLs in a few isolated places (i.e., the Gasoline Spill and Building 518 Areas, and perhaps the
East Taxi Strip Area), and therefore does not meet the California non-degradation ARAR.

Long-Term Effectiveness and Permanence. Both of the alternatives are effective in the
long run and reduce health risks permanently by removing and treating contaminants.

Reduction in Toxicity, Mobility, and Volume. Remedial Alternative No. 1 results in the
immediate removal and complete breakdown of compounds to harmless substances, thereby
permanently reducing toxicity, mobility, and volume. Remedial Alternative No. 2 (deferred
action) allows VOCs and FHCs to continue to migrate through the unsaturated zone to the
ground water. VOCs and FHCs would then be extracted and treated in the ground water at the
nearest treatment facility.

Short-Term Effectiveness. Both alternatives would expose workers, the public, and the
environment to negligible impacts during installation and operation. Achieving the remediation
objectives is estimated to require 10 years for the selected alternative, Alternative No. 1, and 90
years for Alternative No. 2.

Implementability. Both alternatives are technically and administratively feasible and
supported by available services, materials, and skilled labor.

Cost. Present worth cost for 10 years of operation for the preferred alternative is
$1.1 million. The preferred alternative utilizes the most cost effective treatment option available
for both VOCs and FHCs. The present worth of Alternative No. 2 is $850,000.

State Acceptance. The California RWQCB and DTSC accept the selected unsaturated zone
alternative, Remedial Alternative No. 1. The RWQCB does not accept Unsaturated Zone
Alternative No. 2 since it may allow ground water degradation.

Community Acceptance. The community accepts the general concept of the selected
unsaturated zone alternative, but desires funding commitments, a detailed implementation
schedule, continued opportunity for involvement, and a faster cleanup. Implementation
schedules will be included in post-ROD documents called the Remedial Action Implementation
Plan and the Remedial Design/Remedial Action reports. LLNL is continually exploring and
implementing new methods and techniques that will accomplish the fastest cleanup.

2.9. The Selected Remedies

Based on the requirements of CERCLA, the detailed analysis of the alternatives, and public
comments, DOE, LLNL, EPA, the DTSC of the California Environmental Protection Agency,
and the California RWQCB have determined that Alternative No. 1 for ground water (pumping
and surface treatment by UV/oxidation and air stripping), and Alternative No. 1 for the
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unsaturated zone (vacuum-induced venting and surface treatment of vapors by catalytic
oxidation), are the most appropriate remedies for LLNL.

The selected remedies for this site protect human health and the environment, comply with
Federal, State, and local requirements (ARARs), are implementable, and permanently and -
significantly reduce the toxicity, mobility, and volume of the contaminants.

The goal of this remedial action is to remediate ground water to the ARARSs specified in the
PRAP and this ROD. Based on information obtained during the RI and on a careful analysis of
all remedial alternatives, DOE, LLNL, EPA, DTSC, and the RWQCB believe that the selected
remedy will achieve this goal. The approach to be taken to the remediation will involve close
monitoring of ground water quality in monitor wells, extracted water quality in extraction wells,
and water level elevations near the extraction centers. The extraction well field will be operated
dynamically to optimize the cleanup. That is, based on the results from the monitoring plan,
individual wells may operate continuously, may be turned off, or may be pumped intermittently.
During the course of the remediation, new wells will be installed at appropriate locations and will
be operated in the same manner.

To ensure that cleanup levels continue to be maintained, the ground water will be monitored
until DOE and the regulatory agencies agree that cleanup is complete.

2.9.1. Ground Water

The primary purpose of the selected ground water remedy is to contain VOCs and prevent
further downgradient and offsite migration in ground water, and to reduce the concentrations of
contaminants in ground water after cleanup to levels below MCLs, the designated cleanup levels.
Existing conditions at the site may pose an excess lifetime cancer risk of 2 x 103 from ingestion
of ground water contaminated with VOCs (primarily TCE) under health-conservative no
remediation assumptions. The selected alternative will address all ground water contaminated
with VOCs in excess of 5 ppb and will assure that ARARs for individual VOCs, FHCs, lead,
chromium, and tritium will be achieved.

The selected ground water remedy involves immediately pumping water at approximately 18
initial locations within the ground water plume (Fig. 7). The total rate of ground water removal
for this extraction plan is estimated to be about 350 gpm. Water will be pumped from one or
more wells at each of these locations using existing monitor and extraction wells, along with new
extraction wells. The well locations will be chosen to prevent any VOCs from escaping from the
area in concentrations above their MCLs. To enable more rapid remediation, wells will also be
placed in all areas where VOC or FHC concentrations in ground water exceed 100 ppb.
Additional extraction locations may be added to ensure complete hydraulic capture of the plume,
and/or to expedite cleanup, if field data indicate additional wells are necessary.

Seven onsite facilities (A to G) will be constructed initially to treat the extracted ground
water (Fig. 7). Each treatment facility will be designed to treat a somewhat different
combination of compounds. Treatment Facilities A, B, E, and F will use UV/oxidation as the
primary treatment technology. Treatment Facilities C, D, and G will use air-stripping as the
primary treatment technology. All facilities will use GAC to remove VOCs and FHCs from air
streams, and Treatment Facility F will use GAC to remove lead from ground water. Treatment
Facility D will use ion exchange to remove chromium from ground water.

The maximum additional cancer risk after remediation is complete is calculated at seven in
one hundred million (7 x 10-8) using the best estimate assumptions. This is over 100 times lower
than the one in ten thousand to one in ten million (1 x 10 to 1 x 10-7) acceptable level of risk
specified in the NCP (U.S. EPA, 1990). The HI for this scenario is far less than 1.0, indicating
that no adverse health effects from noncarcinogens would occur following the planned
remediation. Using health-conservative assumptions that EPA prescribes for assessing site risks,
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the risk of cancer after remediation, based on a potential monitor well drilled 250 feet west of
LLNL, is 4 x10-3, and 3x 105 for potential receptor wells in downtown Livermore. Both of these
values are within the EPA acceptable risk range. The hazard indices for both health-conservative
scenarios are far less than 1 (2.7x10-2 and 3.1 x 10-2, respectively), indicating no adverse health
affects from noncarinogens after the planned remediation.

2.9.2., Unsaturated Zone

The selected remedy for the unsaturated zone involves using vacuum-induced venting to
extract contaminant vapors from the unsaturated sediments and treating the vapors by catalytic
oxidation. Use of a catalytic oxidizer provides the flexibility to treat both FHCs and VOCs
together and substantially reduces the potential for producing dioxin. The purpose of this
response action is to prevent migration of VOCs and FHCs to ground water in concentrations
that would impact the ground water in concentrations above MCLs.

Current data indicate that only FHCs in the Gasoline Spill Area, VOCs in the Building 518
Area in the southeastern part of the LLNL site, and possibly VOCs in the vicinity of the East
Taxi Strip in eastern LLNL will need unsaturated zone remediation (Isherwood er al., 1990).
FHCs and/or VOCs will be removed from the subsurface by vacuum-induced venting using
extraction wells.

The selected treatment option for the extracted vapors is catalytic oxidation. In this process,
vapors from vent wells will be heated and passed through a catalyst, where organic compounds
are converted to harmless oxidation products, including carbon dioxide and water. If use of
catalytic oxidation should result in emission of vapors with compounds above regulatory
standards, secondary treatment or alternative technologies, such as GAC, will be evaluated and
implemented to comply with regulatory standards.

The decision regarding whether an area requires vadose zone cleanup will be based on
unsaturated zone modeling and ground water monitoring. If modeling indicates that hazardous
materials will impact ground water in concentrations above an MCL, remediation will be
implemented. Remediation will continue until in situ concentrations, as verified by soil
sampling, are below those predicted to impact ground water above MCLs. In addition, the
ground water near the potential source will be monitored for impacts on ground water quality.
Details of the modeling and monitoring will be presented in the Remedial Design.

2.10. Statutory Determinations

Section 121 of CERCLA specifies that the selected remedial actions must comply with all
Federal and State ARARs, be cost-effective, be protective of human health and the environment,
and utilize permanent solutions and alternative treatment technologies or resource recovery
technologies to the maximum extent practicable. In addition, the selected remedies should
employ treatment that permanently and significantly reduces the volume, toxicity, or mobility of
hazardous wastes as their principal element. The selected remedies for ground water and the
unsaturated zone are the same as those described in the PRAP and meet these statutory
requirements as discussed below. '

2.10.1. Protection of Human Health and the Environment

The selected remedy for ground water will provide adequate protection of human health and
the environment through extraction of contaminated ground water and treatment at the surface to
reduce in situ concentrations below MCLs. Discharges to the air will be designed for no
measurable contaminant emissions. In addition, further offsite migration of the contaminant
plume will be prevented. The selected remedy will reduce exposure to levels within or below
EPA’s acceptable carcinogenic risk range of 104 to 10-7, and hazard indices will be far below
1.0 after cleanup.
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Vacuum-induced venting of the unsaturated zone will remove subsurface VOCs and FHCs
and prevent contaminant migration to ground water. Implementation of the selected remedies
will not pose unacceptable short-term risks or impact the adjacent subsurface media, other than
some lowering of water levels due to ground water extraction. Lowering of the water table will
be mitigated by locally recharging the ground water with treated ground water.

2.10.2. Compliance with ARARSs

The selected remedies will comply with all Federal and State ARARS, including the to be
considered (TBC) criteria in Appendix B. Table 1 and Table B-1 in Appendix B list and describe
the ARARs and TBCs that will be attained by each selected remedy.

2.10.3. Cost-Effectiveness

The selected remedies provide overall effectiveness proportionate to their costs. Present
worth cost estimates for each alternative are presented in Tables 5 and 6. Although the selected
remedies cost somewhat more in terms of present worth compared to the other alternatives, they
enable more rapid cleanup.

2.10.4. Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable

The selected remedies utilize permanent solutions and alternative treatment technologies to
the maximum extent practicable. The selected alternatives permanently remove contaminants
from ground water and the unsaturated zone by extraction and treatment at the surface using
UV/oxidation, air stripping, GAC, and ion exchange for ground water and catalytic oxidation for
vapor. Both selected alternatives provide the best balance of tradeoffs among the alternatives,
and use treatment technologies that destroy most contaminants, converting them to harmless

compounds.

The selected alternatives will reduce contaminant mobility more than the other alternatives.
Although the selected alternatives have a higher present worth cost than the other alternatives,
the selected alternatives will accomplish the cleanup objectives in a shorter time period.
Therefore, reducing contaminant mobility and expediting cleanup time (short-term effectiveness)
were the most important primary balancing criteria in selecting the remedies.

For both selected alternatives, overall protection of human health and the environment and
the compliance with ARARs were also decisive factors in remedy selection. Community
concerns were included in the decision-making process by addressing community input received
at CWG meetings and during the public comment period on the PRAP. The Responsiveness
Summary, attached to this ROD, addresses community comments on the remedial alternatives.

2.10.5. Preference for Treatment as a Principal Element

The selected remedial actions satisfy the statutory preference for selecting remedies in which
treatment that permanently and significantly reduces the volume, toxicity or mobility of the
contaminants is a principal element. The selected remedial action for ground water uses
treatment to address the contaminated ground water, which is the principal medium of concern.
UV/oxidation-based technology destroys contaminants leaving residual harmless compounds
such as carbon dioxide and water. Both UV/oxidation and air stripping-based technologies will
achieve a permanent and significant reduction of the toxicity, mobility, or volume of the
contaminants. Similarly, for the unsaturated zone, vacuum-induced venting followed by catalytic
oxidation of the extracted vapor will destroy VOCs and FHCs after removal from contaminated
soil, thereby also meeting this statutory preference.
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Table A-1. Predicted cancer risks for the best-estimate exposure scenario based on EPA methodology.

Predicted Oral Oral Inhalation EPA
concentrationP intake cancer cancer  total cancer
Receptor location? Chemical (mg/L) (mg/kg-d) risk risk risk
Maximum chloroform
concentration
Chloroform 1.5x10~4 43x10-6  3x10-%  3x10~7 4x10~7
Maximum TCE
concentration TCE 1.0x10-4 2.9x10-6 3x10-8 4x10-8 7x10-3
1,1-DCE 5.6x10-6 1.6x10-7 1x10~7 2x1077 3x10-7
Carbon 4.4x10~5 13x107  2x10®  2x10®  4x10°®
tetrachloride Sum=  4x10-7
Maximum 1,1-DCE and
carbon tetrachloride
concentrations
TCE 8.0x10-5 2.3x10-6  2x10-8  3x10-8 5x10-8
Chloroform: 1.0x10-5 2.9x10-7  2x10-°  2x10-8 2x10-8
1,1-DCE 1.1x10-5 3.1x10°7  2x10~7  4x10~7 6x10~7
Carbon 9.0x10-6 2.6x10-7 3x10-8 3x10-8 6x10-8
tetrachloride Sum = 1%10-7
Maximum PCE
concentration PCE 1.0x10-5 2.9x10-7 1x10-8  9x10-10 2x10-8

3 All receptor wells are 2 miles west of LLNL.

b Predicted maximum ground water concentrations have been reduced by a factor of ten to account for in-well dilution
that would occur because the municipal well would draw water from both contaminated and uncontaminated zones.
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Table A-2. Predicted cancer risks for the health-conservative exposure scenario based on EPA methodology.

Predicted QOral Oral  Inhalation EPA
conpentration intake cancer cancer total cancer
Receptor location Chemical (mg/L) (mg/kg-d) risk risk risk

250 feet west of LLNL

Maximuin chloroform

concentration
PCE 6.2x10-3 1.8x1064 9x16°  6x10~7 1x10-5
TCE 2.6x10-1 74x10-3  8x10-5  1x10-4 2x1074
Chloroform 5.5x10-2 1.6x103  1x10-5  1x104 1x10-4
1,1-DCE 1.0x10-2 29x104 2x104  3x104 . 5x10~4
Carbon 7.9x10-3 23x104  3x10-5  3x10-5 6x1075
tetrachloride Sum = 9x104

Maximum TCE, 1,1-

DCE, and carbon

tetrachloride

concentrations PCE 5.2x1072 . 1.5x103  8x10-5  5x10-6 8x10-5
TCE 4.7x10-1 13x102  1x104  2x10™4 3x10-4
Chloroform 2.0x10-2 57x104  3x106  5x10-5 5x10-5
1,1-DCE 2.4x10-2 6.7x10~%  4x10~%  8x10~4 1x10-3
Carbon 1.8x102 53x104  7x10-5  7x10-5 1x104
tetrachloride Sum = 2%10-3

Maximum PCE

concentration PCE 2.7x10-1 77x108  4x10~4  3x10-5 4x104
TCE , 6.2x10-2 1.8x10-3 2x10-5  2x10-5 = 4x10-5
Chloroform 8.2x10-3 23x104  1x10-¢  2x10-5 2x10-5
1,1-DCE 1.4x1072 4.0x104 2x10%  5x104 7x1074
Carbon 1.1x10-2 3.1x104  4x10-5  4x10-5 8x10-5
tetrachloride Sum = 1x10-3



UCRL-AR-109]105 Record of Decision July 15, 1992

Table A-2. (Continued)

Predicted Oral Oral  Inhalation EPA

concentration intake cancer cancer total cancer
Receptor location Chemical (mg/L) (mg/kg-d) risk risk risk

1 mile west of LLNL

Maximum chloroform

concentration
PCE 5.9x10-3 1.7x10-4  9x10-6 6x10-7 9x10-6
TCE 2.4x1071 6.9x103 8x10-5  9x10-5 2x104
Chloroform 4.9x10-2 1.4x10-3  9¥10-¢ 1x10-4 1x10-4
1,1-DCE 1.0x10-2 29x104  2x104 3x10-4 5x10-4
Carbon 7.9x10-3 23x104  3x105 3x10-5 6x10-5
tetrachloride Sum = 9x10~4

Maximum TCE, 1,1-

DCE, and carbon

tetrachloride

concentrations PCE 52x10~2 1.5x10-3  8x16-5  5x10-6 8x10-5
TCE 3.8x10-1 1.I1x102  1x104  1x10-4 3x10-4
Chloroform 1.7x10-2 4.9x104  3x10¢  4x10-5 4x10-5
1,1-DCE 2.2x10-2 6.4x10~%  4x10-4 8x10—4 1x10-3
Carbon 1.8x10~2 5.0x10  7x105  7x10-5 1x104
tetrachloride Sum = 2x10-3

Maximum PCE

concentration PCE 2.1x1071 6.0x103  3x104  2x10-5 3x10-4
TCE 5.8x10-2 1.7x103  2x10-5  2x10-5 4x10-5
Chloroform 7.3x10-3 2.1x104  1x10-6  2x10-5 2x10-5
1,1-DCE 1.5x10-2 42x104  2x104  5x104 7x10~4
Carbon 1.1x1073 33x104  4x105  4x10-5 9x10-°
tetrachloride : Sum = 1x10-3
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Table A-2. (Continued)

Predicted Oral Oral  Inhalation EPA
' concentration intake cancer cancer total cancer
Receptor location Chemical (mg/L) (mg/kg-d) .risk risk risk

2 miles west of LLNL

Maximum chloraform

concentration ' '
PCE 6.1x10-3 1.7x104  9x10-6 6x10~7 9x10-6
TCE 2.3x10-1 6.6x10-3  7x10-5 9x10-5 2x104
Chloroform 4.5x10~2 1.3x103  8x10-6  1x10~4 1x10~4
L1-DCE 1.0x10-2 29x104  2x104 3x10-4 5x104
Carbon 7.9%x1073 23x104  3x10-5  3x10-5 6x10-5
tetrachloride Sum = 9X10—4

Maximum TCE, 1,1-

DCE, and carbon

tetrachloride

concentrations PCE 4.9%x10-2 1.4x10-3  7x10-5  5x10°6° = 8x10-5
TCE 3.4x1071 9.7x103  1x10~4  1x10™4 2x10~4
Chloroform 1.6x10~2 4.6x104  3x10¢  4x10-5 4x10-5
1,1-DCE 2.0x10-2 5.6x104  3x104 7x10-4 1x10-3
Carbon 1.5x10-2 44x104  6x10~5  6x10-5 1x104
tetrachloride Sum = 1x10-3

Maximum PCE

concentration PCE 1.7x10-1 49x103  2x104  2x10-5 3x104
TCE 5.6x10~2 1.6x10-3  2x10-5 2x10-5 4x10-3
Chloroform 6.9x10-3 2.0x104  1x106  2x10-5 2x10-5
1,1-DCE 1.3x10-2 3.8x104  2x104  5x104 7x104
Carbon 11x10-3 3.0x104  4x10-5  4x10-5 8x10-5
tetrachloride Sum = 1x10-3
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Table A-3. Calculation of the noncarcinogenic hazard index for the best-estimate exposure scenario.

Predicted Water EPA
concentration? ingestion hazard index
Observation point? Chemical (mg/L) (mg/kg-d) (exposure/Rfd)

Maximum chloroform

concentration Chloroform 1.5x10~4 4.3x10-6 4.3x10~4

Maximum TCE

concentration TCE 1.0x10-4 2.9x10-6 NA
1,1-DCE 5.6x10-6 1.6x10-7 1.8x10-5
Carbon 4.4x10-6 1.3x10-7 1.8x10-4
tetrachloride Sum = 2.0x10~4

Maximum carbon

tetrachloride and 1,1-DCE

concentrations Chloroform 2.0x10-5 5.7x10-7 5.7x10-5
1,1-DCE 4.5x10-5 1.3x10-6 1.4x10~4
Carbon 3.5x10-5 1.0x10~7 1.4x10-3
tetrachloride Sum = 1.6)(10“3

Maximum PCE

concentration PCE 1.0x10-5 2.9x10-7 2.9x10-5

NA = Not available.

3 All receptor wells are 2 miles west of LLNL.

b Predicted maximum ground water concentrations have been reduced by a factor of ten to account for in-well dilution
that would occur because the municipal well would draw water from both contaminated and uncontaminated zones.
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Table A-4. Calculation of the noncarcinogenic hazard index for the health-conservative exposure scenario.
e

Predicted. Water EPA
concentration ingestion hazard index
Observation point Chemical (mg/L) (mg/kg-d) (exposure/RFD)
Well 250 feet west of LLNL
Maximum chloroform
concentration PCE 6.2x10-3 1.8x10-4 2x10-2
TCE 2.6x101 7.4x10-3 " NA
Chloroform 5.5x10-2 1.6x10-3 2x10-1
1,1-DCE 1.0x10-2 2.9x10-4 3x10-2
Carbon 7.9%10-3 2.3x10~4 3x101
tetrachloride Sum = 5x10-1
Maximum TCE, 1,1-DCE,
and carbon tetrachloride
concentrations PCE: 5.2x10-2 1.5x10-3 1x10-1
TCE 4.7x101 1.3x10-2 NA
Chloroform 2.0x10-2 5.7x10-4 6x102
1,1-DCE 2.4x102 6.7x10~4 7x1072
Carbon 1.8x10-2 5.3x10~4 8x10!
tetrachloride Sum = 1x109
Maximum PCE .
concentration PCE 2.7x10-1 7.7x10-3 8x10-1
TCE 6.2x10-2 1.8x10-3 NA
Chloroform 8.2x1073 2.3x10-4 2x1072
1,1-DCE 1.4x10-2 4.0x10-4 4x102
Carbon 1.1x10-2 3.1x10~4 ax10-1
tetrachloride Sum = 1x10°
Well 1 mile west of LLNL
Maximum chloroform :
_concentration PCE 5.9x10-3 1.7x10-4 2x10-2
TCE 2.4x101 6.9x10-3 NA
Chloroform 4.9x10°2 1.4x10-3 1x10-1
1,1-DCE 1.0x10-2 29x104 3x10-2
Carbon 7.9%10-3 23x10~4 3x101
tetrachloride Sum = 5x10-1



UCRL-AR-109105 Record of Decision July 15, 1992

Table A-4. (Continued)

Predicted Water EPA
concentration ingestion hazard index
Observation point Chemical (mg/L) (mg/kg-d) (exposure/RFD)

Maximum TCE, 1,1-DCE,

and carbon tetrachloride

concentrations PCE 5.2x10-2 1.5x10-3 1x10-1
TCE 3.8x10-1 1.1x10-2 NA
Chloroform 1.7x10-2 4.9x10-4 5x10-2
1,1-DCE 2.2x10-2 6.4x10~4 7x10-2
Carbon : 1.8x10-2 5.0x104 Ix10-1
tetrachloride Sum = 1x109

Maximum PCE

concentration PCE 2.1x10-1 6.0x10-3 6x10-1
TCE 5.8x10-2 1.7x10-3 NA
Chloroform 7.3x10-3 2.1x104 2x10-2
1,1-DCE 1.5x10-2 4.2x104 5x10-2
Carbon 1.1x10-2 3.3x104 5x10-1
tetrachloride Sum = 1x10°

Well 2 miles west of LLNL

Maximum chloroform

concentrations PCE 6.1x10-3 1.7x10-4 2x10-2
TCE 2.3x10-1 6.6x10-3 NA
Chloroform 4.5x10-2 1.3x1073 1x10-1
1,1-DCE 1.0x10-2 3.2x10-4 3x10-2
Carbon 7.9x10-3 1.9x104 3x10-1
tetrachloride Sum = 5x10-1

Maximum TCE, 1,1-DCE,

and carbon tetrachloride

concentrations PCE 4.9x102 1.4x10-3 1x10-1
TCE 3.4x10-1 9,7x10-3 NA
Chloroform 1.6x10-2 4.6x10™4 5x10-2
1,1-DCE 2.0x10-2 5.6x10™4 6x102
Carbon 1.5x102 4.4x10-4 6x10-1
tetrachloride Sum = 9x1(-1

Maximum TCE, 1,1-DCE,

and carbon tetrachloride

concentrations PCE 1.7x10-1 4.9x10-3 5x16-1
TCE 5.6x10-2 1.6x10-3 NA
Chloroform 6.9x10-3 2.0x10-4 2x102
1,1-DCE 1.3x10-2 3.8x10-4 4x10-2
Carbon 1.1x102 - 3.0x10~4 4ax10-1
tetrachloride Sum = 1x100
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Appendix B
LLNL ARARs

This Appendix discusses those standards, requirements, criteria, or limitations under
Federal environmental law, and any promulgated standards, requirements, criteria, or
limitations under State environmental or facility siting law that are more stringent than
those provided under Federal law, that the signatories to LLNL’s Federal Facility
Agreement consider legally applicable or relevant and appropriate to the LLNL site. In
addition, nonpromulgated criteria advisories or guidance that do not meet the definition
of Applicable or Relevant and Appropriate Requirements (ARARS), but that may assist in
determining what is necessary to be protective, are listed as to be considered (TBC).
Some of these apply to remediation activities, such as discharges from treatment
facilities, whereas others form the basis for determining when cleanup is complete. Table
B-1 is a summary of corresponding ARARs for ground water and the vadose zone. A
complete discussion of LLNL ARARs is presented in Section 3 of the Feasibility Study
(FS) (Isherwood et al., 1990).

There are three general kinds of ARARs: chemical-specific, location-specific, and
action-specific. Chemical-specific ARARs usually result in health- or risk-based
concentration limits. The Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) Compliance with Other Laws Manual (U.S. EPA, 1988b)
contains a nonexhaustive list of potential chemical-specific ARARs from which LLNL
has drawn to ensure that no ARAR is overlooked.

The chemical-specific concentrations proposed as remedial action objectives for
ground water remediation are given for the compounds of concern at LLNL in Table 1 of
this document. The standards in the columns of Federal and State drinking water
Maximum Contaminant Levels (MCLs) and Federal non-zero Maximum Containment
Levels Goals become remedial action objectives for ambient ground water (i.e., ground
water left in place after remediation), whereas the discharge limits given in the last
column apply to discharges of treated water under LLNL’s National Pollution Discharge
Elimination System permit. The most stringent concentration limit is the governing
ARAR for each chemical of concern.

San Francisco Bay Area Regional Water Quality Control Board’s Basin Plan (“Basin
Plan”) taste and odor objectives are not considered an ARAR because acceptable
numerical expressions of these objectives are not available at the present time. There is
no methodology for enforcement of these objectives and consequently they have not been
enforced by the State. We, therefore, cannot use the Basin Plan’s taste and odor
objectives to establish a cleanup level for compliance purposes. If in the future a method
is established for measurement and achievement of the Basin Plan’s taste and odor
objectives and achievement of those objectives is determined to be applicable or relevant
and appropriate and necessary to ensure that the remedy is protective of human health and
the environment, then LLNL will consider the objectives applicable to the cleanup.

If any additional hazardous substances are found in the ground water environment at
levels of concern in the future, standards for those will be requested and agreed upon with
the U.S. Environmental Protection Agency and the California Department of Toxic

Substances Control.
Resource Conservation Recovery Act (RCRA) Section 3020 bans hazardous disposal
by underground injection into or above a source of drinking water unless the reinjection

involves treated ground water from a CERCLA response action. This section does not
apply if certain conditions are met. At LLNL, proposed injection is a CERCLA response
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action intended to clean up contamination; the contaminated ground water will be treated
to substantially reduce hazardous constituents prior to such injection; and the response
action will be sufficient to protect human health and the environment upon completion.
LLNL thus meets the conditions for exemption and is not subject to the ban.

Whereas specific ARARs do not appear to exist as cleanup standards for vadose zone
sediments, LLNL considers health protection (at a 10-6 risk) to be a remedial action
objective. Based on results of the Baseline Public Health Assessment (BPHA), ground
water constitutes the only significant pathway of exposure from vadose zone
contaminants. The BPHA demonstrates that, if ground water concentrations are at MCLs

or below, the health risk is well below 10-5.

Unsaturated sediment cleanup concentrations will be based on the mobility of specific
contaminants in the sediment at the LLNL site. We have examined the potential for
hazardous substances in the sediments of the unsaturated zone to migrate to ground water
(Appendix G of the FS). The preliminary results of our investigation indicate that the
potential for affecting the ground water depends on the mass, concentration, and
distribution of contaminants in the vadose zone.

For the areas of greatest potential concern at LLNL, we conclude that the dominant
transport mechanism for migration to the ground water is vapor diffusion. The model
illustrated in Appendix G of the FS provides a basis for deciding which, if any, areas at
LLNL may warrant vadose zone remediation.

Based on the findings of the BPHA section of the Remedial Investigation (RI)
(Thorpe et al., 1990) that no surficial soils at LLNL constitute a potential health threat,
we have no cleanup standards for surficial soils.

Location-specific ARARs are restrictions placed on the concentration of chemicals or
conduct of operations based on the location of a site. Potential location-specific ARARs
include the protection of:

°  Wetlands.

o Floodplains.

o Historic landmarks.

o Coastal zones.

o Coastal barriers.

» Rare and endangered species.
o Cultural resources.

The LLNL site contains no floodplains, historic landmarks, coastal zones, or coastal
barriers. As stated in the Livermore Site Environmental Impact Report (EIR) (DOE and
University of California, 1992), three small wetlands exist at the culverts that channel
runoff into Arroyo Las Positas at the northern perimeter of the site. A review of the
LLNL site for rare and endangered species was performed as part of the site EIR, and
none have been found. No contemplated action will have an impact beyond those
discussed in Section 5 of the FS. LLNL does not believe that significant cultural
resources will be impacted, because (1) there is no source of water on the site to sustain
early cultures, and (2) virtually the entire site has been subject to intense development
over the last 50 years. No excavation is contemplated that would disturb sites to depths
greater than they may have already been disturbed.

California’s Alquist-Priolo Special Studies Zones Act of 1972 (California Public
Resource Code, Section 2621, et seq.) provides constraints on the building of residences
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within 50 feet of an active fault. RCRA 40 CFR Section 264.18(a) prohibits new
treatment, storage, or disposal facilities within 200 feet of a Holocene fault. There are no
active faults within 200 feet of LLNL, and construction of residences is not permitted
onsite; therefore, these two requirements are not ARARs. All treatment facilities will
comply with local construction codes as applied by LLNL’s Plant Engineering

Department.

Action-specific ARARs are usually technology- or activity-based limitations on
actions taken with respect to hazardous wastes. These requirements are triggered by the
particular remedial activities that are selected to accomplish a remedy. Since there are
usually several alternative actions for any remedial site, different requirements can be
triggered. Action-specific ARARs may indicate or influence how a selective alternative
is implemented.

The ARARs for the LLNL Livermore site are summarized in Table B-1.

B-3




July 15, 1992

Record of Decision

UCRL-AR-109105

VY P3IPISU0D Aq jjiM Juduraxnbal 3ansop siyy
‘SUI93SAS JUIMIUILIUOD PAIIPISUOD JOU IV UIISAS [PULIAY) pUy

qX SIIN[IOR) JUSUIILAI) Y3 YSNOYJ[V "SwdSAS JUIWIUIRIUOD WIOX] [8LT'%97 ¥AD O¥]
qX ZA ‘MD SINPISAI 3ISBM PUE JJSEM SNOPIBZEY [[€ JO [RACUI SdImbay viDa
"SR Judwdeue (TY1'$9Z WD ov]
a)sem snopaezey 03 Aqednddy *JUIWHOIAUD Y] PUB YI[BIY 1069 VIS 7%
qX UBUINY JO 3A139930.4d SI pue DUBUIUIBUE JIYIING 10§ PIIU Y} (VD) 10V £134009Y
qX ZA‘AAD  SOZIMTUIUE YOIYM JIUUBUI B Ul Pasopd aq A3ijoej e ey saunbayy UOIIBAIISUO]) 3DAN0SIY
241801 UOYIY
Squamaanboyy
Mf122dG-uo1IVY 1DL2P3 ]
+1eak Jad udmIm (O Jo Jud[eAInD3 3asOp 9AIIFJ0 WINUNXEH
e ‘aead auo Aue ur ‘9419991 01 d5jqnd 3y JO JIqUIDW AU 3SNED
PInoM 3B} SJUNOWE 9501} 01 SIPIONUOIPL.L JO SHOISSTWIS SpruLly [T6°19 94D 0v]
X T6'T9 ¥AD Op 'SUOISSIWIA [ersnpul 03 Jy12ads e (SIVHSHAN) (2L vOSN 78]
X ZA ‘AAD SjueInfjoJ Iy SNOPJIBZBE] J0J SPIBPUB]S UOISSIULT [BUOIIEN] PV A1V uBdD
‘0§ ¥4 (p Ul pajst] a1e pue [69-05 94D Ov]
X V'V 343 JO 60T UONI3S Japun pauyap a1e (SOVVN) spaepue)s [Zp9L-T0vL VOSO TH]
73X ZA ‘MDD Anenb e jusiquie £1epuodss pue Lieunad jeuonen (VVD) 13y 1y uesd[pd
"@0Y 3} JO | 3qe], ul pa3jsi] ale S TN 3y 10§ sprepuess (IS TH1-0S TP
asoy ], ‘spiepuels dnueafd se pasn a1e YoM ‘(SHIDI) sieonH OTTPI-TTTIPT 94D 0p]
gX [9AST] JUBHIWIBIUO)) WAWIXEIA] 019Z-H0U PUE (STTDJAD S[9Ad] [00€ vDOsn vl
JUBUBIUO)) WIRUIIXRIA] SUINAS £q $II4N0S JIjem Surjurip (YAAES)
qX qX ZA ‘M5 ferudlod JUILIND JO§ SPILPUR)S JUIUIFEII]} SAYSTQRISD ME[ SITY [, 1OV Idjep SunjuLi( ages
Stuswtainbay
21100dS-1021UY ) J042P3 ]
(OaL) avy) (v) gPdjeipawax SJUUIWIO))
pasepisuod  ajerrdorddy  ejqeonddy  aq o3 vipay

agof PUE JUBAIY

(S INTT 93 Jo ¢ soydeq) wody payipous) INT'T 10§ SYVAYV [8I0] pue 3jel§ pue [e1opdy -4 dqeL

B-4



July 15, 1992

Record of Decision

UCRL-AR-109105

([ZS-15°9%T WD 0¥l

[LT-9T'ppT WAD 0F]
we1dolg [o.nuo))

qX “J9jem puno.id pajesss Jo uondafuraa 1oy spusurdnbax uondsfug punoidrapun
qX ZA ‘MAD Suriojuouws pue I0JUIAUL JO JSISUOD SUOHIRNEA S, 10V Jaje Ay Sunjuri(q ajes
A2IVAL pUNOLD PIIVILL
Jo uonorafuppy :uonoy
JuaurRinbas siyy
01 393[qns 3q pnom Apoey [esodsip 3jisgjo ue 03 pajiodsue.ny
8uaq IseM pajesdwdn) *(T€'£97) piezey e sjudsaad Jafuof ou
3 33 Yons 331eydsIp 3y} dn ues]d pue (Q£'£97) U WUOMALD
2y} pue yjjeay uewny 35330.4d 03 woNOE djRIPIUIUN d)e} JSNUI (€92 ¥AD 0¥]
qX 19)10dsueyy ay3 ‘uonerodsuey Surnp 2318YdSIP B JO JuaAD 31} VIAJU 3ISeM
qX 7ZA ‘MDD uy °sI3[ney 3)seM SNOPIBZBY PIsUIDI] 3q ISNW SI9310dsup.l], Snopiezey] jo uonejtodsuesy,
uoyvILOdsUDLL U0y
*UOISNGUIOD UL PIJ[OI3UOD ISN JBY) SIJIAIP PISO[IUd
UeY) JIY10 SIDNAIP U 3)sem snopaezeyf Jed.y A[jeuroy) jey) [Y8€-€LE'SIT WAD 0¥]
qX ZA s3Iy Jo si0jerado 1o sxaumo 03 Ajdde suonenSa asay, vidDu
JUPUIDILY IDULIY ] UOBIY
“dnueap yIDWHAD 34 woy
SLIGap JO J10s pajeaajun 0 afqednpdde s sty y, ‘spiepue)s paseq [897 31D OF]
qX -£3o[ouyd?) 10 duruLIopIRd dyIds Sururene saype £q SYAT VADY (SAdT)
qX ZA ‘AAD yna Adwod ysnu syrun fesodsip-puey ui pasepd sjsem Lfuy SuoHOLISAIY [esodsig puery
qX *SHUN JUIUIBIL] SNOdUL][IISIWL [209-109'$9Z ¥AD 0p]
qX ZA ‘MDD 10} spaepue)s dduewrioyiad pue ‘Juriojiuow ‘ugisa(g vio¥
qX *SaAnjewdlje-jeany pue duind doy pasn aq Leur suajs£s [Z61-061°¥9T MDD Ov]
qX ZA ‘AAD jue], ‘SwalsAs yuey toj spaepue)s Sunesddo pue udisaq viD¥
waly pup dung :uondy
Oaw (ava) (V) gPAIEIpawaL SjuawIuIo)
papisuod  aedoxddy  spqeonddy aq o) mipapy

3q oL

pue jueaaey

(panunuo)) y-g dqeL

B-5



July 15, 1992

Record of Decision

UCRL-AR-109105

*so.anp3doid £poisno

-JO-UIBYd PIEPUR)S YIIAM JDUBPIOIIE Ul PIjpuey 3.1e S[ersjeul

: snopavzey Ajjenuajod v jesodsip sjewnn pue ‘agelols

qX ‘uowyes.3 ‘uerjelrodsues) ‘uonBMMNIE YSNo1y) uonLRUS
qX ZA ‘MD Jo jurod 412y} wIOA§ SIJSeM SROPIRZEY S[ONU0d VAADH

*q L ‘@10jo191} ‘st pue uonenas paresmumoiduou
B SIS, “HO( 10§ uonejuawniop vVIJHH) PUE VAHN

SIISBAA
SNOpIRZRY] APUIXY pue
SNOPIEZRL] JO JUSUIABBUBIA]

10§ SpIEPUR)S WINWITUIA -

20€ “Y9 ‘7T AL “UDD “(S6£ST
-001ST UonIIS ‘9po) £13jes
pue yedH) (YMOH) 19V
[013H0]) 3ISBAA SNOPIBZBL]
siuamanbay ofiradg
10013y 7) . (VIO pUv VIS

pX Jo uoneagajut ayy Jog sapiaoad pue ‘vIDYAD Yim dduelduiod
pX ZA ‘AAD 10§ saney HOJ uo suonesado jo 3onpuod SaGLIdSALY $00pS H3pI0 HOQ
SO4.L
atfivadg-uonoy jpiausgn

"L ‘2102131 ‘ST puk 3A1329.up pajednwosduou €SI SR,

X *JUSUIIRAL] Jajem punols Jof sayis punyiadng je pasa sxaddiys
aX ZA ‘MD 1€ WOy SUOISSIWD I JO [013U0D Y} WO NDUEPING SHYSHALISH  §T-0°SSE6 dANNPI AAMSO
Suddryg 1y Juoyay
[00T°STT WAD 0v] [sT1-zer ¥dd ol
saonpead Juduwafeuew 159q pue [4°9¢T WAD OF T'9ET YA  (SHAIN) WajsAS uoneuuiy
O (TP ZTT YAD 0Op] studuranbax Surrojtuount ‘suonepuml]  38aeyasi( JueInjod [BuoHEN
pX VAAD 2A13UB)ISQNS 31} J9out 0] paainbad a1e s1ajeMm sdejIns [oL€1-1sTI VoSN €1
pX ZA‘MD 03 SIS VI UHD WOy SITIeydsIp IS0 pue SUO Ylog (VAMD) 1V 1jep ued)
Juanyffy wais£§ juauvaLy
Jo aBaoyasig uondy

OaL) avy (¥) gPIjeIpaWAL SjuBWIWo))

parapisuoy  erdoxddy
aqoy pUB JUBAJRY

sjqeayddy  aq o1 e1pajy

(panunuo)) °I-g 3qeL

B-6



July 15, 1992

Record of Decision

UCRL-AR-109105

*0S 0P 03 2AI}I3JJ3 1S0 PUE QISR

AJ[EI1UYID) S 31 IRy} UMOYS 3 UED J1 JI STDJAl MO[3 SNUHUOD 91-89

X pinoys dnuedpd J9jem punoas jey sarpdun S19jem S BIUIOJIE) HOIIN0SAY S, preog (01100

qX ZA ‘AAD Jo Angenb y3iy 3y Sutmreymrew uo £arjod s pacog ajerg Ay, $32.IN0SIY IIBAA RIS

*9€87-0S01 ‘ST

"Yoqns ‘g7 IPLL YO JLopun

(3D0MY) preog [oxuoe)

Apend) 19je A0 [RUOISIY

Y} pue (GOUMS) paeog

[013U0)) SA2IN0SIY JAIEAL

el 3yl £q pardjsiuimpe

*puej 03 d3sea jo fesodsip se ‘[908€T-000€TDM]

qX aje[n3a1 03 pue syudwinbax agaeydsip diyads-a31s auruLIagOp 19V [0u0) Anend)

qX ZA ‘AAD 0} SpIeoq IR A4 [EUOISaY pue 218]S 10§ LJLI0YyINE SIYSI{qRIST J91epp dudo[o)-191a0g
K4
SPL 13pun spudwdInba d)sem snopaezey ayy yim Ajduod
ISNUI SHOIIDE [BIPIUIAL UIY) ‘SNOPIBZRY PUNOY PUY Pajsa)

10 PIISI] 1N ST [BIIWIYD B JT 'STOPILZEY ST IJSEM JIYIAYM (66999 ‘Tz aptL]

Surysiqe)ss ug pasn aq 03 SIIX0} P3)IIAS 10§ PIYSI[qR)ISd saduesqng

qX u33q 3ABY (SO7LLS) SUONBIIUIIUO)) JIUII PIOYSAI L, X0 [, 3AHE[NWNIILOI

qX ZA ‘MD d1qN[OS pue (SLLL) SUOHEHUIIU0Y) W] PIOYSIMY], [€I0], PUe JUNSISIo]
*'SaLIoJRI0qE]

pue sasfjeue Lyipenb Ja3em 1o sjuawanbai ferusoje)) §'6PST U0NIAG 3po))

qX Ul 3[qBIDI0JUD A1e YPIYM {(STOINS) STOIA £1epucdas pue  £)ajeg pue YIeagy PV JIJBAA

qX ZA ‘MDD STOM ‘SuIdisAs 1ajem d1qnd 1oy spaepue)s pue suonengay SuijuraQ ojeg rvIUIojE)
‘syusudinbax 7z api,

YA A[dwod JSnu SUOTIIE [BIPIWALL U} ‘SHOPIEZEY PUnoy [9LL99-€6999 ‘TT ap1L]
qX PuE Pajsa) 10 PAJSI| JIYIIA ST [BIIWAYD © JT *suonenSat asay} SIISEAA SnOpIBZRYY
qX ZA ‘MAD ul {310 33S IR SOISLIB}IRILYD Snopaezey Sulljuapi 1oy S1sa, Burfjuapy 10j vLIAILLD

g1 avy) (V) gP3leIpa WL SjuBWuIo))
paapisuod  deridoaddy  spqeonddy  aq o3 Bipapy

Aoy, PUE JUBAIDY

_—

(panunuo)) °1-g AqeL

B-7



July 15, 1992

Record of Decision

UCRL-AR-109105

[€ "yaqns ‘¢ "ya YD 611
[$6°9 "u2 ‘0T "A1d ‘DSPH]

AJOJUIAUY
qX 'suoi3de asuodsas Louddiouss dof uerd pue susj asuodsay
qX ZA ‘MDD 01 sjerIdjew snopaezey Swipuey sassauisnq soumbat me[ SIYJ, 3SEIIY S[BLIdIBIA] SNOPIBZRL]

(00699 ¥DD 7l

SHOIILIISAY

qX ‘Hypuel e je jesodsip 03 Jorid SpARPUE]S JUIWILIT) UINWIUIUE jesodsig-puey 1V

qX ZA ‘MO 199U SIISBA SNOPIBZEBY UIL}I0D JBY) SoHNDAL Me[ STYJ, [013120)) 3}SEAA SnOpIRZeR]

‘[S61L9-081L9] Syudwd.imba Surioyuow [S61L9-001L9 ¥DD Tl

pue Sunsajiuew pue [Sp1L9-0p1L9] Saanpadoad Louddroum S6EST

pue suejd £oudBunuod [971.9-071L9] uonuasaxd pue -001SZ SuonIIS (VAMIH)

qX ssaupaedaxd Suipnpur [807,9-007L9] somnpoey papyuiiad  apo)) £39j8S pue PEAH PV

qX ZA ‘MD pue snjels wisslul jo suonesado [ei1eudd Jof sjuduInbay] [013U0]) JISBAA SNOpIBZEL]

ISV 44 SNOPIV2VE]

Jo jusunvad g ppiauss) uoHIy

sjuawmagnbay 01fisadg

-UOPIY |DIOT PUD VIS

*S[9A9] 953y} 3d10ju? A[jedrdLy satouage [8d0] J0 LIS PV (112 ‘50T ‘p0T WAD 0]

s1y) Japun pajendas axe 1a3foad 3y jo sariepunoq Ajxadoxd 8L6] JO IV SANIUNUWUIO))

Y} 78 S[3A3] SIOU pUE ‘S[aAd] asiou judwdinba ssad0id ) oY) Aq papudmie sg

qX {(syona3 £aeay pue wnipaw pue ‘s10ssaadurod e ajqejtod “ZL6T JO 30V J0.13u0)) ISION

qX ZA ‘MAD “3+3) spaAaj astou Juawdinbs uoneliodsuea) pue WOIINISEOD *bas 32 Q16T HAD 6T
*SINI[IE) JudUIILa.L] JO dseyd uoiOnISU0d

Supinp £dde spaepue)s uonansuod 9761 Y4D 67 (VHSO) 1V yieal

qX $Sam1S VIO WD 3¢ suonae asuodsai Gurinp sainsodx? JayI0m pue £19j8¢ jeuoinednadg

gX ZA ‘MO 03 3jqeanidde a1e OZI 0161 UAD 6T Jopun spusuRANDIL VHSO *bas 12 159 DSN 6T

Oar) vy 4] gPajeIpaurd SLclini (e}

pasopisucd  ajeridoxddy  epqeonddy aq 03 vIpSIAl
3qog, pue JULAIRY

(panunuo)) 1-gdqeL

B-8



July 15, 1992

Record of Decision

UCRL-AR-109105

Juaniffsy wayshs jusuival [

Jo aloyosiq :uonoy
PseM
snop.ezey jo jesodsip ajisyjo pue uonejsodsuey) o) spqeondde
aae suonendau 353y I, *[()80599] W} uone[nwNIdE Kep-0¢
wnunxew e pue ‘[(e)cey99] 110dag jeruuaiq e jo uoneaedad
TW)r8y99] yuswdiys jo skep O¢ unpim SHAD 03 Isap1ueus
JO uoisstuqns ‘[18599] sisagrueur jo Surdaay apnpur spaepueys

3S9Y ], 'SuONEINZaL 3SAY) Ul SPALPUR)S J0JEIIUIT I YIM [STIS99~0L$99 TT 31ML]
qX Aidwod jjeys Apoey (gS.L) 1esodsiq 10 ‘a8e101 “aodsue.y, 9JSBAA SNOPJBZEY JO
qX ZA ‘AAD & wouy 33sesm snopaezey diys oym s10j1do 10 SIUM(Q  SI0JRIIUDY) 10§ spuduanbayy

[¥9599-0€599 WDD 7Tl d1sEMA
snopaezepy Jo smoyiodsuesy,
oy spuawad.nbayy

puE [S9$99-07$99

YDD 7zl spuduraambay

qX ‘BIULIOJITE]) JO D)RIG By YJim uonBSIZIY JI[Ney] 19V
qX ZA ‘AAD Pau3)sidaa sspney € £q pajaodsue.sy aq JSnut S3)Sesm SNOPIBZER [0310)) 9ISBAA STIOPABZEH]
uoyvLodsuLy :uoyay

[02229-012L9 WDD Tl

*S1e3f (¢ 10§ INUNUOD JSnuK A1ed dxnsopisod S6E£ST001SZ SUoIAg

qX ‘aoed ul 359] 2.€ SHISBM SNOPIEZEY J *IIUBUIUIBW JANINJ 10§ ‘spudwannbay aunso() Py
qX ZA ‘AAD Pa2U Ay} Saziwiuiw JeY) JIUUBW € Ul PIsO]d 3| [[eys ANjoey v [013U0)) 3ISBAA SNOpJIRZRL]

aunso]) uoioy

(fe]:A ) avy) (v) gPdjBIpaual Sjpwuo)y
paspisuod  Aerdorddy  Jqeonddy  aq 03 eipagy
aqoy, pUe JUBAIIY
-_—
(panunuo)) *1-g 3lqel,

B~9



July 15, 1992

Record of Decision

UCRL-AR-109105

%

*saS.1eyoasip 2deyans Y suonpdo Jusunea 03 Ajuo sapddy  §

“2ATJRILIDNE JUIWIEAL] SIY} Jopun pajejdwdjuod suondo JUdIIEd) [[B JOJ JUIBS 34} AIe DG, SI0Pey 3

‘poniuniad-SHAJN 9 ISUI SI3JBM 3DBLINS 0] SIBIBYISIP VIDUAD 3Msijo AjuQ p

‘safaeyasip sraydsoune yiim suondo judunessy 0y Ajdde Ljuo sjusudmMbar yv) 2

*2ABUI}[E JUAUIIBA) STy} Japun pajejduidjuod suordo JuduIEd.s] [[E J0] SWes 3y} 18 SYVA IV 4
*SHOIEPIX0 d13A[eIed YA SUIUIA PIdNPU-WNNIBA— ZA

‘uoTRIPAWAL 324108 Yim danyded onneapiy agepdwiod §jeax; pue dumg— M9 ©

*3}1S "IN'TT 243 £0j Spuowaanbay

siudwaambal oi3ds-uoneIo] 33u1S 10 [RIIPI] OU .18 JIY ], atfivadg-uonvooy

[Ly 3y ‘g uonen3ay]

qX -(srun Surddins 3oLESI(Y Judurfeury

qX ZA ‘MD -11e ue woij “5+9) safaeyasip s1e JOA Jo Sunpuriad saunbay Lnpend) 1y vaay Aeg

‘spaepuess Ayenb ye juwsriquie * (*bas 12 (6 WOIIIIS

X SAYSI[QEIS? PUE ‘JILUSIP [013U0D uonnjjod I8 Yord UM ‘apo)) L3ajes pue yIjedH)

X ZA ‘MDD $92.108 Juiod 10J SpiEpuUe)s 9318YISIP J]qBMO][B SIYSI[qRISH 1OV $30a1089Y AV

Sutddiys nny uonoy

JX 3. paq 2o ‘quepd ‘ysy 01 SNOLIR[AP uonnfjo g wo

¢ ZA ‘MDD [eLId)R U 10 ddUESqNS Aue Y uonnjjod Jajem S}QIYoL  Suoye[n3aY dwen pue ysiy

9€87-0S01T ‘ST

"§oqns ‘€7 APLL DD 1epun

(g>0MY) pazog [ouo)

Append) 1B [BUOISY

3y pue (g3UMS) preog

[OIIUO.) SIIIN0SIY JNBAA

3)e1S 3y} Aq pasdsiutuipe

"puey 03 d)sem jo jesodsip se ‘[908€T-000€T

X Jjemsas 0} pue sjuswaxmbal 381eydsip djads-931s SuIULIAEP 3119V [oruo] A3end

qX ZA ‘MDD 0] SPIBOY JIBAA [RUOISY pue 338IS 10§ ANI0YINE SIYSHARISH 318 AA dudofo)-13104
(gL avy ) gPRIeIpawaL SHURWWO))

pasapisucd  Jerrdoxddy  sjqeonjddy aq 03 BipajA

3qof,

PuL JuBAY

(penuyuo)) ‘[-g dqeL

B-10



UCRL-AR-109105 Record of Decision July 15, 1992

Attachment A
Responsiveness Summary
for

LLNL Livermore Site Record% of Decision

Attachment A-1




UCRL-AR-109105 Record of Decision July 15, 1992

Introduction

This Responsiveness Summary responds to comments and questions directed to Lawrence
Livermore National Laboratory (LLNL), the U.S. Department of Energy (DOE), and the
regulatory agencies [the U.S. Environmental Protection Agency (EPA), the California Regional
Water Quality Control Board (RWQCB), and the California Department of Toxic Substances
Control (DTSC)] regarding the LLNL Livermore Site Proposed Remedial Action Plan (PRAP) and
other supporting documents. This document responds to comments and questions received during
the PRAP public comment period —both in writing and at the public meeting. We have
incorporated responses to comments and community concerns on the PRAP into the Record of
Decision (ROD) for the LLNL Livermore Site.

The 30-day public comment on the PRAP began on October 18, 1991. It was extended by an
additional 30 days, to December 18, 1991, in response to a request from Western States Legal
Foundation. On the evening of November 6, 1991, LLNL held a public meeting at Livermore
High School, Livermore, California. During the meeting, LLNL and DOE summarized the
findings of the Remedial Investigation (RI) and Feasibility Study (FS), and presented their
preferred approach for addressing the ground water and soil contamination at the Livermore site.
Formal presentations were followed by a question and answer session, directed to a panel of
LLNL, DOE, and regulatory agency representatives. Following the question-and-answer session,
15 members of the public read their comments into the formal public record for that meeting. In
keeping with standard protocol for public meetings of this type, no one from the panel responded
to these formal comments. The transcript from the public meeting can be found in the Livermore
Public Library and at the LLNL Visitors Center. LLNL also received 16 letters from community
groups and private citizens during the PRAP public comment period.

Attachment A-2




UCRL-AR-109105 Record of Decision July 15, 1992

Organization of the Responsiveness Summary

Members of the public commented on a wide range of topics, which have been grouped into
one of six categories, shown below with their subcategories.

A. Comments Specific to the PRAP
Al. Overall Impressions
A2. CERCLA Standards
A3. Current/Future Containment Problems and Accidents
A4. PRAP and ROD Milestone/Schedules/Commitments
AS5. Radioactive Contaminants/Investigations
A6. Source Investigations
A7. Technical Basis for PRAP
AS8. Cleanup Alternatives/Technologies/Costs
A9. Other PRAP Issues
B. RI/FS Documents
B1. Deficiencies in RI/FS
B2. Timing
C. Community Relations
C1. Community Work Group
C2. Technical Advisors
C3. Future Public Comment Periods and Meetings
C4. General Community Relations
D. Federal Facility Agreement (FFA)/CERCLA
D1. Federal Facility Agreement
D2. Relationship Between the FFA and CERCLA
E. Nuclear Weapons Research/LLNL Mission
E1l. LLNL Nuclear Weapons Design, Power Policies, and Activities
E2. Weapons Funding vs Environmental Restoration Funding
F. Other Issues
F1. General Criticism of LLNL/DOE
F2. Support for Senate Bill 1402
F3. Procedural Questions/Suggestions
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In keeping with EPA Superfund guidance and common practice, LLNL and DOE summarized
individual comments and grouped them by subject area. Where two or more comments are
identical or very similar, only one response is provided. The benefits of organizing the
Responsiveness Summary in this manner are: (1) the reader is able to get a better overall
understanding of the breadth of public comments, and (2) unnecessary repetition is avoided.
Whenever possible, comments are summarized verbatim from either the meeting transcript or the
letters.

Individual commenters often tried to make a number of points, either in their written comments
or during the November 6 public meeting. Each comment was assigned a number. The letters
yielded 111 comments; the public meeting yielded 108 comments and 19 questions. Each letter
was numbered, as well (e.g., Letter #1, #2, etc.).

Following each summarized comment are notations that identify the origin of the summarized
comment. If the comment was made at the public meeting, the code would be: Transcript p. x,
MC-y or MQ-z, where MC stands for Meeting Comment and MQ stands for Meeting Question. If
the comment was received in a letter, the code would be: Letter #1; WC-x, where WC stands for
Written Comment.

The Information Repositories contain a copy of each of the comment letters, as well as the
meeting transcript. The number of each comment letter is marked at the top of the letter (e.g.,
Letter #1, #2, etc.). Next to each comment is the number assigned to that comment. The section
of the Responsiveness Summary containing LLNL’s response is indicated in brackets beside the
comment number (e.g., [C4]). A copy of the meeting transcript, coded in a similar way, is also
available in the Information Respositories. These repositories are located at the LLNL Visitors
Center and at the Livermore Public Library.
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Comment Summaries and Responses

A.  Specific To The PRAP
Al. Overall Impressions

Comment Ala:

LLNL has, in general, done a lot of very good work on the PRAP. The Ground Water Project
staff have done a good job of describing most of the Superfund cleanup issues, providing a series
of health risk assessments, and putting together a cleanup proposal. LLNL has put a significant
level of scientific expertise into the PRAP and has taken this effort seriously.

Transcript p.91; MC-4

Transcript p.104; MC-25
Transcript p.109; MC-37

Response Ala:

Comment noted.

Comment Alb:

However, the PRAP is unacceptable for a number of reasons, including that it does not meet
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA)
requirements and does not present clear alternatives for effective remedial action. We request that
LLNL respond to our (Tri-Valley CAREs) comments in writing and, at a minimum, incorporate
these comments into a final remedy selection and Record of Decision (ROD) that overcomes the
deficiencies we have identified in the PRAP.

Delays in acceptance of the PRAP and the ROD in order to address Tri-Valley CARESs’ concerns
need not delay containment and cleanup. In fact, LLNL has been conducting cleanup and
containment operations for some time now. Containment of the moving plume is the highest
priority at the site, and one that can and should be implemented while design and discussion of the
other aspects of the remedial actions continue. Instead of turning the PRAP into a public outreach
document, it would have been, and still would be, better to make a separate, accurate summary of a
much more substantive PRAP, acting decisively in the meantime to arrest further plume migration.
Transcript p.93; MC-7

Transcript p.110; MC-40

Transcript p.118; MC-64

Letter #1; WC-3

Letter #]1; WC-9
Letter #1; WC-12
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Response Alb:

The U.S. EPA believes that the PRAP meets CERCLA requirements, as discussed in the
responses to Comments A2a through A2k.

The PRAP meets CERCLA requirements because it has been prepared according to CERCLA
guidance and has been reviewed and approved by the regulatory agencies, including the U.S.
EPA. We believe that the PRAP does present viable alternatives for effective Remedial Action.

LLNL is responding to Tri-Valley CAREs’ comments on the PRAP via this Responsiveness
Summary. In addition, LLNL has responded to Tri-Valley CAREs comments and concerns at
CWG meetings; initiated an all-day meeting on July 25, 1991, to discuss Tri-Valley CAREs
technical concerns; and responded in writing to the April 8, 1991, written comments on the PRAP
from Peter Strauss. Our records indicate that the written responses to Mr. Strauss’ comments
were mailed to Mr. Strauss on June 24, 1991, and were sent again on January 29, 1992, to Mr.
Strauss and to Marylia Kelley of Tri-Valley CAREs. Other specific comments on the PRAP are
addressed throughout this Responsiveness Summary.

We agree that plume containment is a high priority, and it will be the first objective of the remedial
action. However, delays in acceptance of the ROD will delay implementation of the complete
cleanup because continuous, full cleanup can begin only after the ROD is signed. The plume
cannot be contained fully by ground water extraction using the currently approved pilot studies
because the currently approved pilot study extraction wells are not located near all plume margins.
A more “substantive” PRAP is not consistent with CERCLA and would delay the ROD and,
therefore, the ability to begin full plume containment as soon as possible.

A2. CERCLA Standards

The PRAP does not meet CERCLA standards for the following reasons:

Transcript p.116; MC-62
Letter #8; WC-70

Comment A2a:

The construction schedule does not meet requirements for CERCLA cleanups at Federal facilities.
Specifically, CERCLA Section 120(e)(2) requires that “Substantial continuous physical onsite
remedial action shall be commenced at each facility not later than 15 months after completion of the
[remedial] investigation and [feasibility] study.” For the Ground Water Project, this date would be
March 31, 1991. LLNL’s proposed “1993-94” time frame for construction and 1996 date for
containment of the plume appears to be in violation of this section, unless the pilot studies now
underway can be considered “substantial,” which we do not consider to be the case. Furthermore,
there is no technical reason why LLNL can’t contain the moving plume by the statutory deadline.
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Response A2a:

The Remedial Investigation (RI) and Feasibility Study (FS) are complete on the date that all
Federal Facility Agreement (FFA) signators that wish to sign the ROD do so. This date marks the
beginning of the 15-month period in which “Substantial continuous physical onsite remedial action
shall be commenced” [CERCLA 120(e)(2)]. The pilot studies do not satisfy this requirement
because they represent a noncontinuous implementation of the overall remedial action plan. LLNL
is in the process of negotiating a Remedial Design/Remedial Action schedule with U.S. EPA, the
RWQCB, DTSC that is consistent with this requirement.

Comment A2b:

Only one remediation alternative was presented. In effect, the choice presented to the public was
one of being in favor of the plan presented —or against. For example, the projected 53-year time
frame for cleanup of the ground water was not compared to other, more aggressive and faster
cleanup approaches.

Response A2b:

A total of three ground water remediation alternatives are presented in the PRAP: two immediate
action alternatives (numbers 1 and 2), which are both pump and treat approaches, and a deferred
action, treat at point of use, if necessary, approach. The recommended alternative is the starting
point for cleanup, and will be expanded to include more extraction wells to reduce cleanup time as
funding and technical developments allow. Cleanup may be expedited by changing the number
and location of extraction wells, testing new treatment technologies, and recharging most of the
treated ground water. Monthly Progress Reports will contain evaluations of the cleanup and
present new technologies and/or design modifications. In addition, the progress of the cleanup
will be reviewed every 5 years as required by CERCLA. The Remedial Design documents will
present the details of remedial systems and schedules for their implementation. The Remedial
Design documents will present the remedial design criteria for the vadose zone and ground water,
details of treatment system design, plans for discharging treated ground water, a preliminary
construction schedule, and plans for post-ROD community relations activities.

Comment A2¢:

PRAP actions aren’t effective in the short-term because it will take 5 years to contain the
contaminant plume. Short-term effectiveness is one of EPA’s nine criteria for comparing and
evaluating the cleanup alternatives.

Response A2c:

The recommended alternative is effective in the short term, because pumping at key locations to
contain the plumes begins as soon as extraction wells and treatment systems can be installed.
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Comment A2d:

The discharge quality commitments shown in Table 1 of the PRAP do not necessarily protect
public health. For example, the discharge concentration limits for ethylene dibromide (EDB),
carbon tetrachloride, and 1,2-dichloroethane are significantly greater than the California Maximum
Contaminant Level (MCL), and some are higher than the Federal MCL. Further analysis of the
specific quantity and locations of discharge should be done. Also, the selection of Applicable or
Relevant and Appropriate Requirements (ARARs) for off-site discharge, which are far above the
applicable drinking water standards, is highly questionable. We suggest using the more stringent
MCL for drinking water as a discharge standard, except in the case of tritium, which should be set
at the detection limit for off-site discharges.

The cleanup levels for LLNL are the lowest existing MCLs, and the discharge limits for treated
water are set by the RWQCB Basin Plan, which is an ARAR for these discharges. The Basin Plan
is available at the RWQCB Office at 2101 Webster Street, Suite 500, Oakland, California. Note
that the RWQCB discharge limit for EDB (ethylene dibromide) is now 0.02 ppb, which is its MCL
(See Table 1 of the ROD).

Carbon tetrachloride and 1,2-DCA are grouped together with other VOCs in the LLNL National
Pollution Discharge Elimination System (NPDES) permit, and the effluent limit for total VOC
contaminants is 5 ppb. While this value is higher than individual California MCLs for 1,2-DCA
and carbon tetrachloride, it has been demonstrated that the 5 ppb effluent limitation for total organic
contaminants in treated ground water is considered to be consistent with best available technology
(BAT). More stringent limitations for certain organic pollutants may be imposed on a case-by-case
basis if necessary to protect beneficial uses of water bodies and maintain water quality objectives in
the Basin Plan; thus the 0.02-ppb limit for EDB. In the absence of categorical limitations, BAT
permits must be issued on a case-by-case basis using best professional judgment.

Specific radiological effluent and receiving water limits are not included in the LLNL NPDES
permit because the Nuclear Regulatory Commission and the Department of Toxic Substances
Control (DTSC) have primary responsibility for regulation of such constituents in waste water
discharges pursuant to the Code of Federal Regulations —Energy, Title 10, Chapter 1, Part 20 et
seq., and the California Code of Regulation Titles 17 and 22 (Regulations for Radiation Control
and for Domestic Water Quality and Monitoring, respectively).

The Basin Plan provides that ground water and surface waters designated for domestic or
municipal drinking water supply, such as the areas in the Alameda Creek Watershed (Arroyo Los
Positas), shall not contain concentrations of radionuclides in excess of the following objectives:
5pCi/L (picocuries per liter) of combined radium-226 and radium-228, 15 pCi/L of gross alpha
particle activity, 20,000 pCi/L of tritium, 8 pCi/L of strontium-90, and 50 pCi/L of gross beta
particle activity. These objectives conform with the MCLs contained in Title 22 of the California
Administrative Code administered by DTSC and with the Primary Drinking Water Limits specified
by the EPA.

The State believes the discharge limits in Table 1 of the ROD are health protective of human health.

Attachment A-8



UCRL-AR-109105 Record of Decision July 15,1992

Comment A2e:

CERCLA requires Federal facilities to submit “alternative agency funding” for cleanups with their
budget requests, so that Federal facility cleanups will not be held hostage to other intra-agency
priorities. The PRAP contains no such commitment to alternative funding, and in fact makes all
cleanup activities contingent upon DOE funding. Also, on its face it appears that CERCLA Section
120(e)(3) requires funding for the cleanup of DOE Superfund sites, like this one, to be of higher
priority than other DOE budget line items. We would be interested in EPA’s interpretation of this
section.

Response A2e:

The response to Comment A4j addresses this comment. Also, DOE filed a claim upon the
Department of Defense Restoration Account in 1987 for environmental damage caused by the U.S.
Navy during its occupation of the LLNL site from 1942 to 1946. This claim may also be a source
of funding for LLNL ground water remediation.

Comment A2f:

The PRAP cleanup actions proposed are neither aggressive, nor expeditious, as required in the
preamble to the National Contingency Plan (NCP) and in CERCLA Section 120(e)(3). This is
especially the case given the target date of 1996 for containment, which was announced during the
November 6, 1991, public meeting. This 1996 target date represents a slackening of the schedule
proposed in the June 1991 PRAP by some 3 years.

Response A2f:

The PRAP cleanup actions are expeditious and aggressive considering that the preferred alternative
stipulates immediate action to begin plume containment and cleanup. This is especially true in

‘view of the fact that no one is currently using or is exposed to ground water containing LLNL site
contaminants, and no use of this ground water is expected before plume containment is achieved.
Current estimates are that plume containment may be achieved in 1995.

Comment A2g:

The PRAP does not include an “operable units” approach, as discussed in the NCP at
300.430(a)(1)(ii).

Response A2g:

The entire LLNL site is considered one operable unit as established in the 1988 Federal Facility
Agreement (FFA), approved by U.S. EPA, the State of California, and DOE.
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Comment A2h:

The PRAP does not include any contingency plans, as encouraged (though not required) by EPA
as part of pump and treat systems.

Response AZh:

As noted in the comment, contingency plans are not a required element of the PRAP and DOE is
not considering a contingency plan for inclusion in the ROD in lieu of pump and treat remediation.
DOE and LLNL are committed to remediating contaminants from the LLNL site as funding and the
CERCLA process allow. Contingency plans are required in the Remedial Design/Remedial Action
documents, which follow the ROD.

Comment A2i:

The technical basis for the PRAP is inadequate, particularly with respect to cleanup duration
estimates (See Letter #1 for more on this issue).

Response A2i:

This comment is addressed in the responses to Comments A7d, A7e, A7g, and A7h.

Comment A2j:

Although called for in the FFA, Resource Conservation Recovery Act (RCRA) requirements have
not been included as ARARs. For example, the RI did not encompass all RCRA solid waste
management units, nor does the PRAP refer to the requirements of RCRA Section 3016.

Response AZj:

RCRA requirements are included as ARARs in the FS. RCRA ARARs for the LLNL cleanup
include design and operation standards for tank systems and miscellaneous treatment units, 40
CFR 264.190-192, 264.601-602; RCRA land disposal restrictions; 40 CFR 268; RCRA thermal
treatment requirements, 40 CFR 265.373-381; RCRA hazardous waste transportation
requirements, 40 CFR 263; and RCRA clean closure requirements; 40 CFR 264.111, 264.178.
LLNL also submits a RCRA Section 3016 inventory to DOE on a biennial basis.

CERCLA does not require that all RCRA requirements are ARARs. RCRA has nine subtitles that
deal with specific waste management activities. In order to be designated as an ARAR, the
requirement must be applicable or relevant and appropriate to the response action. RCRA
requirements that are applicable and/or relevant and appropriate are included as ARARs in the FS
and summarized in Table 1 and Appendix B of the ROD.

The RCRA requirements that are ARARs pertaining to solid waste management units in the
cleanup include design and operation standards for tank systems and miscellaneous treatment
units, 40 CFR 264.190-192, 264.601-610 and RCRA thermal treatment requirements, 40 CFR
265.373-381. Other RCRA requirements designated as ARARs are RCRA land disposal
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restrictions, 40 CFR 268; RCRA hazardous waste transportation requirements, 40 CFR 263; and
RCRA clean closure requirements, 40 CFR 264.111, 264.178.

RCRA Section 3016 is an inventory requirement. Administrative RCRA requirements, such as
reporting and recordkeeping requirements, are not ARARs for onsite activities. RCRA Section
3016 is therefore not included in the definition of an ARAR. However, LLNL submits a RCRA
Section 3016 inventory to DOE on a biennial basis.

Comment A2k():

The PRAP isn’t acceptable to the community, based on the fact that: no one spoke in favor of the
plan at the November 6, 1991, public meeting; it is not acceptable to Tri-Valley CAREs; and the
CWG has found serious omissions in the plan.

Response A2k(i):

We believe we have addressed the community issues via this responsiveness summary. Comment
Alaindicates that at least one speaker at the public meeting believes that LLNL has done “a lot of
very good work on the PRAP and has taken the effort seriously.”

The degree of community acceptance was one of nine factors prescribed by EPA to select the
remedy. In summary, the community accepts the concept of the selected alternative and desires
funding commitments, a detailed implementation schedule, continued opportunity for involvement,
and a faster cleanup. These issues will be addressed in the Remedial Design documents.

Comment A2k((ii):

LLNL has not been responsive to community concerns. Past comments submitted by Tri-Valley
CAREs and the CWG have been either ignored or not addressed in the preparation of the final
PRAP. One of the Technical Advisors is concerned that he has received no telephone calls or
written communication from any Ground Water Project personnel since the July 25, 1991,

meeting.
Response A2k(ii):

This comment is addressed in the response to Comment C4c.

A3. Current/Future Containment Problems and Accidents

Comment A3a:

Have there been any recent accidents that would cause concern for the potential cleanup? How are
these accidents and potential future accidents considered under this Superfund cleanup plan? Are
they included or will they not be addressed?

Transcript p57; MQ-5

Transcript p.57; MQ-6
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Response A3a:

The Ground Water Project has examined all identifiable past accidents that have resulted in spills to
the ground. None of these recent accidents have allowed any contaminants to reach the ground
water. Ongoing operations which result in future spills are not included under the CERCLA
cleanup, but are handled by other LLNL Environmental Programs. Any spills that result, or have
significant potential to result, in contaminants reaching ground water in concentrations above
MCLs will be cleaned up according to the existing plans, or plans will be modified to ensure that
the affected ground water is remediated. LLNL does have its own spill response plans (Radian,
1985).

Common activities that use hazardous materials at LLNL are now conducted under stringent
environmental control, from both within and outside of LLNL. During the past 10 years,
accidents that have resulted in discharges of contaminants to the environment have been minor, and
none have resulted in contaminants reaching ground water. We expect that the current LLNL
policies and practices will prevent major releases in the future. Any releases that do occur in the
future will be immediately addressed.

The LLNL Operations and Regulatory Affairs Division (ORAD) of the Environmental Protection
Department is responsible for the evaluation and assessment of ongoing operations. If a spill
occurs, their analysts assess the size, type, and quantity of spilled material(s). LLNL Hazards
Control is called to evaluate the level of personnel protection necessary for the cleanup. If a
significantly hazardous material is spilled, the LLNL Fire Department is called for immediate
containment. The Hazardous Waste Management Division of the LLNL Environmental Protection
Department removes, manifests, and disposes spilled hazardous materials.

The response to Comment A3b also addresses this comment.

Comment A3b:

The PRAP should contain provisions for carefully controlling current sources of potential
contamination concurrent with the cleanup of old problems. The relationship between cleanup and
ongoing operations (e.g., handling and storage of hazardous waste) and future contamination
needs to be addressed in the PRAP (and, one commenter suggests, in the ROD, as well). The lack
of an integrated management plan to address all of LLNL’s pollution and environmental problems
at one time is a problem. The potential impact of continuing LLNL operations on the cleanup
needs to be discussed. Abnormal occurrences such as spills or leaks from ongoing operations
should be expected, as well as small releases from normal operations. The PRAP needs to contain
provisions for potential future accidents, especially given such incidents as the October 26, 1991,
accident in which 2.6 microcuries of americium were released to the environment.

Information regarding ongoing operations needs to be included in the PRAP for several reasons,
including the possibility that future discharges may come under different, less stringent regulations
without the same level of public scrutiny. Because the focus in the CERCLA-related documents is
narrowed by LLNL to only problems resulting from past contamination by volatile organic
compounds (VOCs), the Superfund cleanup solutions inadequately address soil contamination
generally, underground tanks, sewer lines, and ongoing programs. Other concerns of possible
sources of contamination include Buildings 281, 292, 331, the plutonium facility, LLNL sewer
lines, and leaking tanks, and should be referenced in the CERCLA documents.
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Transcript p.61; MC-1
Transcript p.95; MC-10
Transcript p.104; MC-23
Transcript p.107; MC-31
Transcript p.107; MC-32
Transcript p.113; MC-50
Transcript p.124; MC-76
Letter #1; WC-24

Letter #3; WC-51

Letter #7; WC-69

Letter #9; WC-76

Letter #10; WC-82
Letter #13; WC-92
Lenter #15; WC-101

Response A3b:

The LLNL Environmental Restoration Division (ERD) identifies where past releases have occurred
and develops remediation technologies for cleanup. Ongoing operations at LLNL are chemically
and radiologically monitored by LLNL’s Environmental Measurements and Analysis Division on a
regular basis. LLNL’s hazardous waste is handled by the Hazardous Waste Management
Division, which operates under State and Federal regulations and oversight. All areas that handle
hazardous materials have spill containment and control equipment so that spills will not
significantly affect the environment. If spills do occur in any of the hazardous waste management
units, they are quickly contained, cleaned up to regulatory standards, and evaluated by LLNL’s
Operations and Regulatory Affairs Division. In addition, every program operates under Standard
Operating Procedures to ensure that spills and leaks are promptly detected and cleaned up. With
current use and disposal procedures, it is unlikely that spills with significant environmental impact
would occur.

The partially decommissioned Building 281 reactor is only contaminated in its core and affiliated
plumbing, which has been sealed from the public and the environment since its regulated cooling-
down phase. The superstructure, which has been decontaminated, is monitored on a regular basis,
and is now used for storage. Access to the superstructure is not restricted.

Tritiated water leaked from an underground tank near Building 292. The soil and ground water in
this area are being extensively monitored as discussed in the response to Comment A3c. The
highest detected tritium activity in the Building 292 area was 2.21 x 108 picocuries of tritium per
liter of soil moisture directly beneath the leak. Tritium in ground water in this area is well below
the MCL. Building 292 has been largely decontaminated. There are no current plans to
decommission Building 292.

The Building 331 (tritium facility) subsurface is being monitored by LLNL due to the nature of
operations at this facility. Water from downgradient monitor wells contains no tritium above the
drinking water standard. Unsaturated sediment samples collected in the past near the facility
contained tritium activities up to 9.12 x 104 picocuries per liter of soil moisture. Additional
boreholes are planned in 1993 for this area.

Sewer lines, both sanitary and storm, are checked regularly for leaks, and if leaks are found they
are repaired. CERCLA does not require reporting of sewer line leaks. However, we have
sampled the soil and ground water near the sewer lines, and no VOC or radionuclide contamination
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has been found. DOE, EPA, DTSC, and the RWQCB have discussed the separation of issues
related to leaking sewers and the CERCLA process. These meetings took place early in the
Ground Water Project and included: Joe Cullen, a technical representative from DOE; Jan Tulk, a
legal representative from LILNL, Susan Brechbill, a legal representative from DOE; Don Cox, a
representative from DTSC; Don Dalke from the RWQCB; and Bill Isherwood, former Ground
Water Project Leader at LLNL.

LLNL has a separate underground tank program that is responsible for tank closure and removal
activities. These activities are regularly reported to the RWQCB, which oversees the tank
program.

Environmental restoration activities will not cease after the ROD. The Remedial Design Report(s)
will be prepared, the full cleanup will be implemented, and the cleanup will be monitored and
optimized as it progressess.

Areas of contamination that are not presently described in the ROD will be assessed and
remediated, if necessary, with oversight from the regulatory agencies. Any amendments to the
ROD will be prepared as necessary and as determined with DOE and the regulatory agencies.

The response to Comment A3e also addresses this comment.

Comment A3c:

Other accidents at LLNL of concern include the tritium accident at Building 292 where
concentrations of tritium and soil moisture are currently peaking ar abour 220 million picocuries per
liter; some leaching to the ground water has occurred. Some uptake by the vegetation to transpire
that tritium into the air has occurred. The risk assessment that was done is a problem because it
treats the tree as if it were a stack atop a building and the hypothetical maximally exposed
individual is too far away from the tree. These things need to be remediated and not trivialized by
the Lab.

Transcript p.124; MC-77

Response A3c:

ERD has been and will continue to monitor the migration of tritium in the vicinity of the tritiated
water release at Building 292. On a quarterly basis, ground water is sampled from seven wells,
multiple soil moisture data are collected from two 40-ft boreholes, transpired water is sampled
from plants and trees in the vicinity of Building 292, and air samples are collected near the ground
surface during drilling. In addition, LLNL monitors soil moisture movement at three locations in
the area and soil moisture flux from the ground surface just south of the underground tank.

Remediation of tritiated water is complicated by many factors. Tritium is an isotope or form of
hydrogen and becomes part of a water molecule. There is no effective method to extract the
tritiated water from the soil without releasing tritium to the atmosphere. All available information
indicates that there will be less human exposure if the tritiated water is left in place to naturally
decay along with some natural discharge to the atmosphere via evapotranspiration. Tritium decays
with a half-life of 12.3 years. In about 40 years, there will be only one-eighth of the present
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tritium remaining. Decay products consist of an electron, which will readily adsorb onto a soil
particle, and helium-3, (an inert gaseous isotope of helium used in ballons).

The highest observed tritium activity (concentration) from a pine tree near Building 292, along
with site meteorological data, were input to the AIRDOS EPA computer model to determine the
annual doses to a maximally exposed individual. We assumed the tritium release height was 20 ft,
according to the average tree canopy (not a “stack atop a building”). The resultant tritium dose
was estimated to be 1 x 1073 millirem/year, which is substantially lower than the applicable dose
limit in the Clean Air Act (40 Code of Federal Regulations, Part 61, Subpart H) of 10
millirem/year. Although the release height is considered too high by a commenter, the resultant
dose is so much lower than the dose limit that lowering the height of release will have only a small
effect on the resultant dose. In addition, recent monitoring of water transpired from the pine tree
indicates that tritium activities have decreased by 3 orders of magnitude since the initial dose
screening.

Comment A3d:

What is the point of cleaning anything up at LLNL if you are going to continue to pollute? How
can you clean up the old mess if you continue to make newer and better messes?

Transcript p.63; MQ-8
Response A3d:

This comment is addressed under the responses to Comments A3b and A3e.

Comment A3e:

Is there any provision in the PRAP for dealing cost-effectively with current Lab activities that
produce waste and contamination? It seems foolish to not include plans to minimize waste and in
particular minimize the production of hazardous, radioactive, or mixed waste that can contaminate
ground water.

Letter #12; WC-88

Response A3e:

There are active programs in place at LLNL for the management of all hazardous materials and
hazardous waste. There are also programs for waste minimization that are directed at reducing the
amount of hazardous materials that are used onsite and the amount of hazardous waste that is
produced. Neither of these programs are addressed in the PRAP as they are not part of the
CERCLA cleanup. The CERCLA cleanup activities have been designed to minimize production of
hazardous waste by using technologies that destroy contaminants, and/or by employing recycling
whenever possible.
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A4, PRAP and ROD Timetables/Milestones/Schedules/Commitments

Comment Ada:

The PRAP should include an overall timetable and schedule for the ground water cleanup,
including installation schedules. One way to set this up might be to say, “given x-funding level,
using xyz model, this particular ground water site will have contaminant concentration decreased to
x-parts per billion in 1 year, or 2 years, etc...” It should contain a means for verification of plume
capture and cleanup.

Performance milestones for the ground water and vadose zone cleanup could be codified in the
PRAP and keyed into the regular 5-year cleanup reviews that are part of the Superfund process.
These could include either mass removal or plume-area control or concentration reduction targets.
The former should be based on mass removal curves developed by a multi-dimensional model of
the pump and treat system. The exponential mass-reduction curve for the plume, expressed as a
mass removal half-life of 13.3 years, and contained in Appendix C of the FS, could provide the
basis for a performance schedule. However, it should be noted that Tri-Valley CAREs believes
that the Appendix C analysis is overly optimistic and that a 50 year cleanup goal is unattainable
without removing more contaminant mass in early time than the Appendix C analysis suggests. By
codifying the milestones in the PRAP, it will help guarantee DOE funding for the cleanup.
Transcript p.66; MC-2

Transcript p.92; MC-5

Transcript p.94; MC-8

Transcript p.98; MC-17

Transcript p.105; MC-26

Transcript p.111; MC-42

Transcript p.119; MC-68

Transcript p.126; MC-81

Transcript p.135; MC-90

Transcript p.140; MC-97

Letter #1; WC-14

Letter #2; WC-48

Letter #3; WC-50

Letter #4; WC-56

Letter #7; WC-64

Letter #9; WC-72

Letter #10; WC-77

Letter #12; WC-87

Letter #13; WC-94

Letter #15; WC-103

Response Ada:

The regulatory agencies, DOE, and LLNL agree that such information is not warranted in a PRAP,
nor desired by the regulatory agencies to be in the PRAP. Consistent with other U.S. EPA
Superfund sites, schedules and performance milestones will be presented in the Remedial Action
Implementation Plan and the Remedial Design/Remedial Action documents, as already
communicated by LLNL in writing and verbally at CWG meetings. These post-ROD documents
will become part of the Administrative Record and will be available to the public at the LLNL
Visitors Center and the City of Livermore Public Library.
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The 50-year cleanup goal, and recent modeling efforts to reduce that cleanup time, are discussed in
the responses to A7a and A8n.

Comment A4b:

The time frame for completing the cleanup of the Gasoline Spill area is not presented in the PRAP.
Does LLNL plan to remediate this area prior to the overall remediation of the LLNL site? What
will be the lifetime of the refractory EDB component of the plume, and what plans does LLNL
have to remediate this compound? The answers to these questions do not appear in the PRAP.
Letter #1; WC-40

Response Adb:

The Gasoline Spill Area is part of the general ground water cleanup. Work schedules for the entire
cleanup, including the Gasoline Spill Area, will be included in the Remedial Action Implementation
Plan and Remedial Design documents.

The schedule, design, and operation details for the treatment facilities will be included in the
Remedial Design documents that will be issued during the post-ROD period and will be available
to the public at the LLNL Visitors Center and the City of Livermore Public Library. These reports
will include the technologies necessary to clean up all contaminants that are in the extracted ground
water, including EDB.

Comment Adc:

The need for milestones and deadlines is especially important, due to frequent deadline slippage by
LLNL on other CERCLA documents. For example, the formal deadlines in the FFA have been
extended two times (in October 1989, and again in January 1991). The last deadline shown there
for the PRAP is February 1, 1992, to be followed by a remedial design (RD) on January 1, 1992.
Is this the formal schedule that we are now supposed to be following? On November 6, 1991, it
was said that the RD is to be prepared by “early 1993.”

In the June PRAP, installation of 18 wells was to have been complete in 1993. By October, the
PRAP said that installation would be complete in “the 1993 to 1994 time frame.” On November 6,
1991, we heard that containment was to be achieved by 1996, but this is only a “planned goal.”

Letter #8; WC-71

Response Adc:

Milestones and schedules will be specified in post-ROD documents, as specified by the CERCLA
process. The submission date for the Draft Remedial Action Implementation Plan is July 10,
1992, and for the Draft Remedial Design Report is October 9, 1992. Also, the PRAP specifies 18
initial extraction locations, not wells. From one to five wells may be installed at each extraction
location, depending on the site-specific hydrogeology.
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Comment Add:

The PRAP should contain a clear and formal commitment to actually cleaning up the site. The
Administrative Record does not yet do this. If the present PRAP, which lacks commitment to any
performance standards or milestones, is allowed to stand, only the ROD remains as a context for
such commitments. The commitments currently contained in the PRAP are vitiated by their
conditional nature. Should the preferred alternative not be adopted in full, even portions of the
plume with concentrations above 100 ppb may not be remediated. There is no design standard for
remediating the areas with total VOC concentrations that do not exceed 100 ppb. The “1993 to
1994 time frame” is likewise very uncertain. In case the conditional nature of the commitments of
the PRAP were not clear enough, on p. 23 the PRAP explicitly links a deadline for installation of
equipment to DOE and congressional funding. That explicit caveat on p. 23, despite Secretary
Watkins' statement that environmental, safety, and health concerns are to rank first in DOE
priorities, is worrisome.

Transcript p.111; MC-42

Transcript p.134; MC-89

Letter #1; WC-10
Letter #12; WC-90

Response A4d:

DOE/LLNL are committed via the FFA to cleaning up the site in compliance with all ARARs.
According to EPA guidance, performance schedules and milestones are included in post-ROD
documents, not in the PRAP. The purpose of the PRAP is to recommend a conceptual approach
for LLNL’s preferred cleanup plan. The post-ROD documents include the Remedial Action
Implementation Plan and the Remedial Design/Remedial Action documents, which contain the
- details of remedial action performance.

In addition, the LLNL FFA and the ROD require that the cleanup will be reviewed and modified, if
necessary, every 5 years at a minimurm.

Comment Ade:

It appears that the PRAP contains no guaranteed funding commitments for the cleanup. If this is
the case, how can we really take this seriously? And how are we going to clean up future accidents
that are going to happen?

Transcript p.62; MQ-7

Congress and the President, based on the DOE budget request, have appropriated approximately
23% of the DOE’s total fiscal year 1992 budget for Environmental Restoration and Waste
Management (ERWM) activities. This amount is $5.3 billion, $1 billion more than 1991. Based
on funding levels and the amount of work performed to date, DOE has taken its commitment to
environmental cleanup very seriously, both at LLNL and at DOE facilities across the country. Part
of DOE’s environmental commitment has been to improve operations at all DOE facilities to reduce
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the possibility of releases of hazardous and radioactive materials. The Department is also
committed to cleanup of releases that might occur in the future as a result of DOE operations.

Comment A4f:

How is it that DOE seems to be able to guarantee funding for ongoing LLNL operations, but
cannot guarantee funding to clean up the problems associated with these operations? Similarly,
how can you say you can afford a bomber and not afford to devote adequate funds for cleanup?

Transcript p.64; MQ-9
Transcript p.101; MC-21

Response A4f:

DOE cannot guarantee funding for ongoing LLNL operations outside the annual Congressional
budget appropriations for DOE programmatic work. DOE takes the budget allocation for various
Congressionally defined programs and distributes it to each facility according to program needs
(research vs production, etc.) and facility capabilities. LLNL continues to demonstrate the ability
to perform specific Congressionally mandated program work. Thus, in each year DOE looks to
LLNL to perform such work. Each year, DOE is required to request funding from Congress for
all work required by State and Federal regulations, including those implemented by the EPA and
the State of California.

Requests to fund military aircraft are not included in DOE’s mission. The Secretary of Energy is
committed to comply with environmental regulations. In pursuit of that goal, the Department is
responsible for developing budget requests and plans for submission to Congress that support
such compliance, including compliance with cleanup requirements for LLNL.

Comment Adg:

I understand that DOE recently transferred $50 million of cleanup funds into more nuclear research
and design for testing. Who then, will fund this cleanup and will adequate funding be provided for
total cleanup services?

Letter #13; WC-96
Letter #13; WC-97

Response Adg:

Congress is the only government body that can approve reprogramming and appropriation
transfers between weapons design, production, and testing work (as well as other program work)
and environmental restoration work. If such a transfer should occur, it is DOE’s responsibility to
ensure that compliance with environmental regulations is maintained, or that funding be reallocated
within available funds, or to request supplemental funding from Congress, if necessary.

Comment Adh:

The PRAP and the Administrative Record should contain a written commitment by DOE to provide
complete, stable, long-term funding for this project. This should be a legally binding commirment.
There is concern that the regulatory agencies cannot sue DOE for failure to remediate due to the
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“force majeure” clause of the FFA. Given recent occurrences such as the Congressionally
approved shift of $50 million from the Environmental Restoration and Waste Management budget
to its nuclear weapons design, development, and testing budget, such a commitment is critical.
Similarly, LLNL’ s Main Site cleanup lost $1 million in one fell swoop recently. We are concerned
that LLNL cleanup may be vulnerable to delays and reduced standards due to inadequate DOE
funding over the life of the cleanup. Also, LLNL should commit to unconditional, 100% funding
to capture the entire ground water plume -- particularly the western portion of the VOC plume that
is offsite. One commenter proposed establishing a reserve fund such as insurance companies use.
Another asked that the dollars come from DOE and not the Superfund account.

Transcript p.93; MC-6 .
Transcript p.94; MC-8
Transcript p.99; MC-18
Transcript p.121; MC-71
Transcript p.121; MC-72
Transcript p.122; MC-74
Transcript p.126; MC-82
Transcript p.126; MC-83
Letter #3; WC-52

Letter #4; WC-53

Letter #6; WC-61

Letter #7; WC-66

Letter #7; WC-67

Letter #9; WC-74

Letter #10; WC-79
Letter #10; WC-80
Letter #11; WC-84
Letter #11; WC-85

Letter #12; WC-89
Letter #15; WC-104

Response Adh:

DOE cannot legally commit to funding cleanup (or any other activities) beyond the current budget
year appropriation. However, DOE places a high priority on risk reduction, compliance, and
associated contamination cleanup in its annual budget submittals. DOE understands that cleanup
delays will likely increase the overall cost of the cleanup at LLNL as well as other facilities, so it is
in DOE’s best interest to support an adequately funded and progressive cleanup effort through its
annual Congressional budget requests each year. DOE does commit to request from Congress
through the Office of Management and Budget (OMB) funding necessary to establish hydraulic
control of contaminant plumes, both offsite and onsite, as fast as technically feasible. In addition,
DOE is also committed to removing as much contaminant mass as possible in the shortest time
with currently available technology.

Cleanup standards are developed with the regulatory agenc1es and can only be changed with the
permission of the regulatory agencies.

DOE is not currently authorized to establish special funds for specific projects such as
environmental restoration. Congressional authorization is required for such a fund to be
established. Cleanup funds for the LLNL site are from DOE, not the Superfund account.
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Comment Adi:

How confident can we, the people in the community, and people in communities across the
country, feel that Congress, DOE, and LLNL are committed to taking full responsibility for
cleanup up the hazardous and radioactive waste they have made? How much of a priority is it?

Transcript p.132; MC-88

Response A4i:

The budget for environmental restoration activities at DOE facilities is based on data from the past
10 years. The Secretary of Energy has publicly stated that DOE operations will be consistent with
Environmental, Safety, and Health regulations and initiated significant changes within DOE and
with its contractors to ensure that operations are performed in accordance with all appropriate
standards. A significant percentage (23%) of DOE’s total fiscal year 1992 Congressional
appropriation is for ERWM activities.

Comment Adj:

The commitments contained in the present PRAP are weaker than in previous PRAP drafts; as per
CERCLA, which requires Federal facilities to present alternative funding plans to assure the
continuity of funding for projects, the PRAP should include provisions for alternative funding.

Transcript p.111; MC-43
Letter #1; WC-10

Response Adj:

Current DOE funding requirements for environmental restoration remedial activities are outlined in
the DOE ERWM Five-Year Plan, which describes the requirements for remedial activities and risks
associated with not performing remedial actions. To meet the CERCLA Section 120 requirement
for the identification of “alternative funding,” if DOE’s environmental restoration budget
appropriation is not adequate to meet CERCLA remedial action deadlines, DOE, through the OMB,
must ask Congress to request supplemental funding to fund CERCLA remedial actions.

Comment Adk:

LLNL should commit to not releasing radionuclides, particularly tritium, offsite in any
concentration above natural background.

Transcript p.107; MC-33
Letter #15; WC-102

Response Adk:

Tritium is the only radionuclide that occurs in ground water in concentrations above a drinking
water standard. The commitments that LLNL has made for the discharges of treated ground water
to the environment are summarized in Table 1 of the ROD, which has been approved by all
overseeing regulatory agencies. The RWQCB sets the discharge limit for tritium and believes that
the EPA and State 20,000 pCi/L. MCL in Table 1 of the ROD is health-protective.
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Comment A4l:

LLNL should commit to total containment of present or future toxic or radioactive contamination.
Transcript p.136; MC-92

Response A4l:

LLNL is committed to comply with all Federal, State, and local requirements regarding the
handling and containment of radioactive and toxic materials.

C’omment Adm:

The PRAP should commit to specific plans for cleaning up all of the contaminated soil areas.

Transcript p.126; MC-84
Letter #7; WC-68

Letter #9; WC-75

Letter #10; WC-81
Letter #13; WC-98

Response Adm:

DOE and LL.NL are committed to cleaning up all soil contamination that could impact the ground
water with concentrations above the lowest existing MCLs. The potential for contaminated soil to
impact ground water in concentrations above an MCL is determined using analytical and numerical
models. An example of this type of analysis is described in Appendix G of the Feasibility Study
(FS). '

As discussed on page 3 of the PRAP, the Gasoline Spill Area, the Building 518 Area, and
possibly the Trailer 5475 (East Taxi Strip) Area are the only locations that are currently known to
contain contaminants in the unsaturated soil that could impact ground water with concentrations
above an MCL. Section 6.5 (page 41) of the PRAP commits LLNL to continue source
investigations and clean up any sources discovered in the future under regulatory oversight.

As mentioned on pages 13 and 14 of the PRAP and in the Remedial Investigation (RI) report, there
are no significant health risks from contaminated subsurface or surficial soils at LLNL.

A5. Radioactive Contaminants/Investigations

Comment A5a:

The PRAP minimizes radioactive problems at the LLNL Main site, including and especially with
regard to tritium. For example, the map that LLNL displayed at the November 6th public meeting
showed that there are nine different areas where tritium has been found in the ground water and
there are numerous areas where tritium has been found in soil.

Transcript p.118; MC-67
Transcript p.126; MC-79
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Response A5a:

The PRAP and RI describe the known occurrences of radioactive materials in the subsurface. In
considering the risk associated with these occurrences, LLNL has been very conservative with
respect to human health in its risk calculations, which are described on page 11 of the PRAP. The
calculated risks are very low, as discussed in the response to Comment A3c.

Comment A5b:

The PRAP should provide more details on plans to investigate and possibly remediate areas of high
tritium concentration. Tritium has the potential to move offsite by several different pathways.
Furthermore, LLNL is now investigating additional sites of tritium. This investigation and
possible remediation are not covered in the PRAP.

Transcript p.107; MC-34
Transcript p.108; MC-35

Response A5b:

At the request of the CWG, LLNL devoted most of a CWG meeting to the subject of tritium at
LLNL, and added information on tritium to the PRAP. LLNL believes that the PRAP contains
sufficient documentation and references regarding tritium. In addition, an attachment discussing
tritium issues in greater detail was distributed with the June 24, 1991, draft of the PRAP.

Additional investigations of tritium and other contaminants are currently in progress in the Trailer
5475 and Building 292 Areas. LLNL is committed to fully addressing these areas, and other areas
that may be discovered in the future, via the ROD and amendments thereto. Progress and results
of these investigations will be provided in Monthly Progress Reports, at CWG meetings, and via
the public information respositories. LLNL is open to further dialogue on this issue, if desired.

Comment A5c:

Regarding cleanup of the “recent tritium contamination as a result of last year's underground tank
rupture,” LLNL should prepare a more timely and concerted cleanup plan; government funding of
this plan; a reassurance to the public that such events will not take place in the future; and a
reassurance that the present problem is being taken care of on an urgent basis.

Letter #6; WC-60-63
Letter #12; WC-91

Response A5c:

Studies of the Building 292 tritiated water release in 1990 indicate that the release did not reach the
ground water in concentrations exceeding the drinking water standard. Therefore, there is no
urgency for a cleanup plan nor is any cleanup plan required. We will continue to monitor the
unsaturated zone and the ground water in the immediate vicinity of Building 292 to ensure that no
standards are exceeded.

At the time of the pipe rupture, there was an urgent response made in which the discharge was
discontinued and the tank pumped out. Investigations of the release began immediately.
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Investigations of radioactivity in the subsurface and surface soils of LLNL have been conducted
over a period of years and have been documented in the RI and the FS.

Comment A5d:

A comprehensive radiological characterization should be done for the entire LLNL site and
subsurface. Such a study is necessary to complete the RI and, it appears, in the RCRA Section
3016 requirements as well. It should answer the question of the potential for tritium to be released
and migrate to ground water, and include a detailed discussion of the hazards and potential hazards
posed by ongoing operations at LLNL.

Letter #1; WC-46

Response A5d:

In the course of the recent subsurface investigations, hundreds of soil borings have been drilled
and thousands of analyses have been conducted for radioactivity. No radionuclides in
concentrations that would cause any health problems whatsoever, or that would require any
remediation, have been found. Tritium exceeds the drinking water standard in the ground water
only in the East Taxi Strip Area. There is also an existing radiological monitoring program that
surveys LLNL on a regular basis. Results of this program are reported in the LLNL Annual
Environmental Monitoring Report, which covers all environmental media.

Comment A5e:

The PRAP does not discuss contamination by radionuclides at the East Taxi Strip Area. The
CERCLA documents mention but do not examine this occurrence in detail. What steps have been
taken by LLNL to review data from this area and monitor the area for residual contamination that
was not removed in the initial cleanup (i.e., soil excavation), which occurred prior to LLNL being
designated for the NPL in 19877

Letter #J . WC-39

Response ASe;

As noted, the PRAP does not discuss the details of the distribution of radionuclides in the East
Taxi Strip Area. As stated in the response to Comment AS5d, there is an existing radiological
monitoring program that surveys LLNL on a regular basis. Results of this program are reported in
the LLNL Annual Environmental Reports. These reports cover all environmental media. LLNL is
in the process of additional characterization of VOCs and other potential contaminants. However,
in the East Taxi Strip cleanup performed in 1982-83 under RWQCB oversight, all soil with any
radioactivity (except for tritium) over twice the natural background was excavated and removed.
Over the past 3 years, we have drilled 28 additional boreholes in the East Taxi Strip Area, all but
one to the water table. Twelve of the boreholes were completed as piezometers for monitoring.
Most of the boreholes were extensively sampled from the surface to the water table for VOCs,
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metals, PCBs, and a full suite of radiological parameters. We have also collected air samples
beneath the buildings in the area and analyzed them for VOCs. In addition, sampling and analysis
of near-surface (< 6 inches) soil for plutonium was completed in the general area, the results of
which will be published in LLNL’s Environmental Report for 1991. Additional boreholes are
scheduled to be drilled in 1992 to fully characterize the East Taxi Strip Area.

Comment A5f:

The extent of tritium contamination, its mobility, and its possible effect on ground water
remediation have not been described. The suite of documents supporting the PRAP should include
a site-wide survey and map of tritium occurrences in soil and ground water, along with an analysis
of tritium transport within air, soil, and ground water; a detailed discussion of handling,
assessment, and cleanup techniques, including a risk assessment and plans to involve the public.

Transcript p.116;, MC-61
Letter #1; WC-37

Response A5f:

A screening-level risk assessment for tritium was performed in 1990 and is summarized on page
11 of the PRAP and in the October 1990 Monthly Progress Repor:t. Additional information
regarding tritium was also attached to the June 24, 1991, draft of the PRAP. A forthcoming report
characterizing the fate and transport of tritium in the vadose zone at LLNL will include a sitewide
survey and map of tritium occurrence in soil and ground water. The report is being prepared with
a planned completion date of October 1992 and will address tritium transport, the history of tritium
use, and known releases, and will discuss sampling and monitoring techniques.

A closure plan is being prepared for the underground tank near Building 292, which has released
tritium to the subsurface. This closure plan is subject to regulatory review by the RWQCB. This
closure plan will also report on the measurements of evapotranspiration of tritium from soil at the
ground surface and from plants in the vicinity of Building 292 and other areas within LLNL.
Concerns such as current remedial actions will also be addressed in the closure plan.

The Remedial Design documents will specify the processes LLNL will implement to control the
potential release of tritiated water vapor during vadose and ground water treatment processes as
part of the Trailer 5475 Area cleanup. Monitoring for detecting tritium entry into the treatment
process and effluent will be detailed. All treated effluent will meet discharge limits established by
the RWQCB. This report will also address concerns such as the proposed methods for controlling
the migration of tritium in soil and ground water.

The activities at LLNL that release tritium from ongoing research programs are regulated by DOE
and subject to National Environmental Standards for Hazardous Air Pollutants (NESHAPs). The
LLNL Environmental Protection Department’s Environmental Monitoring and Analysis Division
(EMAD) has monitored tritium at LLNL facilities and has found that calculated exposures from any
individual facility do not exceed one one-hundreth of the Federal clean air standard of 10
millirem/year. In addition, the calculated exposure for all LLNL tritium discharges is less than 10
millirem/year. Results of radionuclide monitoring are reported in the LLNL Annual Environmental
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Monitoring Report and the Annual NESHAP report to DOE (DOE provides the Annual NESHAP
reports to EPA).

Comment A5g:

The preferred alternative has the potential to spread low-level tritium contamination offsite. There
is a dispute between LLNL and Tri-Valley CARES about the health significance of this, but
nevertheless it stands that additional areas of low-level tritium contamination could be created.
Although LLNL has voluntarily committed to VOC concentrations in its discharge water that are, in
some cases, more stringent than the applicable MCLs, LLNL has refused to agree to any limit on
tritium concentration in off-site discharge water that is less than the MCL. It is possible and
inexpensive to prevent tritium that is inadvertently extracted by the ground water remediation
system from being spread off-site, and LLNL should commit to this. More generally, removing
VOC:s, fuel hydrocarbons, and metals from the ground water should not result in additional areas
that are contaminated by radiochemicals above natural background levels.

Transcript p.116; MC-60
Letter #1; WC-36

Response A5g:

LLNL acknowledges Tri-Valley CAREs’ concerns regarding the discharge of any water containing
trittum. DOE and LLNL renew their commitments to prevent discharge of any water containing
tritium above the RWQCB discharge limit. The 20,000 pCi/L discharge limit is set as the drinking
water MCL for tritium. EPA and the State believe the drinking water standard is health-protective
and restores the water to its highest potential beneficial use. DOE and LLNL are committed to
limiting tritium migration as a key element in the cleanup approach.

AG. Source Investigations

Comment A6a:

The PRAP is based on an incomplete source investigation, which throws the conclusions of the
PRAP into serious question. The radiochemical characterization is almost dismissive.

Transcript p.113; MC-49
Letter #1; WC-22

Response AGa:

LLNL acknowledges Tri-Valley CAREs’ comments about the source investigation work
performed to date and conclusions presented in the PRAP. Extensive source characterization work
has been performed and has found that VOCs are by far the most widespread contaminants of
concern in ground water and soil at LLNL. The LLNL Annual Environmental Report documents
the results of periodic soil sample analysis for a wide range of radionuclides onsite and offsite. In
addition, samples for inorganic and radiochemical analyses were collected in all areas investigated
for the RI as part of our source investigations. If historical information suggested that these
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contaminants were used previously at a particular location under investigation, then the sampling
density and frequency for those contaminants were increased to aid in the evaluation.

Subsequent to the RI, investigations of radiochemical and inorganic compounds in the vadose zone
and ground water have been conducted in much greater detail. Results of these investigations are
reported in the LLNL Ground Water Project Monthly Progress Reports. Since mid-1990, the
frequency of sampling for inorganic and radiochemical contamination has increased, and onsite
analyses for tritium, plutonium, and gamma spectrometry have been conducted. Tritium analysis
is now conducted on sediment samples collected at every sampling interval, and in ground water
bailed from open boreholes drilled for source investigations. In areas in which past releases of
radiochemicals are known or possible, additional gamma spectrometry and/or plutonium analyses
are performed. :

Additional detailed source investigations have been initiated in areas where ongoing operations
may result in releases to the environment. The LLNL Operations and Regulatory Affairs Division
(ORAD) is responsible for monitoring ongoing operations, the LLNL Environmental
Measurements and Monitoring Division (EMAD) conducts the annual monitoring program that
samples all media for radiochemical and chemical analyses, and the LLNL ERD conducts
evaluations of soil and ground water contamination from past releases from those operations.

After investigations and risk analyses are completed, LLNL may propose additional remedial
actions to augment those in the ROD. Public participation would be provided via Monthly
Progress Reports, CWG meetings, the requirements of CERCLA, and the NCP.

Facilities are decontaminated under the guidance of LLNL Operational Safety Procedures
developed for each facility, and are monitored on a regular basis to prevent contamination from
reaching the environment. In the unusual event that contamination is released from these facilities,
it is quickly cleaned up and monitored by ORAD and ERD personnel.

Comment A6b:

To overcome the deficiencies identified above (Comment A6a), LLNL should publish, every 2
years (as required by RCRA Section 3016), an ever more complete source database, cross-
referenced with the Dreicer report, with RCRA investigations, with DOE audits, and with all other
investigations of contamination at LLNL, and including both an annotated bibliography of
investigations to data and a database on diskette for ready use by outside agencies and interested
citizens. The work should be completed by the first 5-year EPA audit of the CERCLA cleanup.
These activities should be guaranteed by the ROD.

Letter #1; WC-23
Response A6b:

ERD reports source investigation activities every month in the LLNL Ground Water Project
Monthly Progress Reports, and summarizes them each year in the Annual Report. When
investigations in a potential source area are complete, the data for that area are presented and
conclusions are drawn regarding whether past releases have occurred and whether they have
impacted ground water. The history of the area and pertinent maps and cross sections are also
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presented. Progress of field activities in each area are reported every month. LLNL believes this
reporting of source investigations is sufficient and that the level of reporting requested in the
comment would detract significantly from cleanup efforts.

Comment A6c:

I understand that a leak or leaks were found in the chemistry building’s holding tank or tanks. In
view of the practices of the past, there is some concern about what these tanks might have received
and possibly released into the ground. Mercury is a common lab tool, and I would expect to find it
in the tanks. I do not recall seeing mercury on the checked list of materials analyzed. .

Letter #16; WC-107
Response ABc:

Sediment samples collected in the vicinity of the tank were analyzed for metals including mercury.
No mercury was detected above the soluble threshold limit concentration, as reported in the
January 1992 Quarterly Report for LLNL’s Underground Tank Program.

A7, Technical Basis for PRAP (Research/Modeling/Additional Detail Needed)

Comment A7a:

All of the findings and research upon which the PRAP was based need to be published,
incorporated in the public record and ROD, and actually used in the Remedial Design and in the
field.

Letter #1; WC-6
Response A7a:

All of the findings and engineering analysis that form the basis for the PRAP are published in the
Administrative Record, as required by CERCLA. The ongoing analysis conducted by the LLNL
Ground Water Project has been, and will continue to be, incorporated into remedial designs when
new developments occur. For example, development of a new catalyst prompted recommendation
of catalytic oxidation over thermal oxidation for treatment of vapor, as described in Appendix B of
the PRAP. Also, recent numerical flow and transport modeling and optimization indicate that
using 35 extraction locations and 15 recharge locations, with a different subset of wells being used
at various times, could reduce the cleanup time to about 30 years. However, the results of this
optimization were not complete until after the PRAP had been released for public comment. These
and subsequent modeling results will be incorporated into the initial Remedial Design as funding
allows.

The scientific validity of the ongoing technical work is established by internal LLNL review and
external peer review, in addition to regulatory review. The findings and conclusions of ongoing
engineering analyses are reported in LLNL Monthly Progress Reports, as stand-alone LLNL
publications, at technical conferences, and in refereed technical journals. To achieve the cleanup
objectives listed on pages 11 and 12 of the PRAP, LLNL will incorporate the results of ongoing
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optimization into the remediation with oversight from the regulatory agencies and with public
review via the CWG, if there is sufficient interest to continue such a group.

Comment A7b:

It is not clear from the PRAP whether LLNL will discharge water other than ground water
extracted in the course of its remediation program to the recharge basin located on DOE property
administered by Sandia National Laboratoratories (SNL). If other waters are discharged, their
source and quality, particularly with respect to radionuclides, along with their expected flow rates,
should be estimated and reported.

Letter #1; WC-43

Response A7b:

LLNL does not plan to discharge water other than treated ground water to the LLNL recharge
basin, located south of East Avenue on DOE property administered by SNL.

As mentioned in the response to Comment A7a, recent optimization modeling results indicate that
recharge of treated ground water could help accelerate ground water cleanup. All but one of the
potential recharge locations evaluated in the optimization are on the LLNL site. The other location
is just south of southeastern LLNL on DOE property administered by SNL. At present, the
preferred method of ground water recharge is via recharge wells, or perhaps via infiltration
trenches.

Comment A7c:

PRAP needs more specificity on the subject of discharge of treated water, especially water that may
be near the maximum contamination limit for one or more of the pollutants. As a result, there
seems to be a potential for spreading low levels of contamination offsite, particularly south of East
Avenue If the recharge basin on Sandia’s property will continue to be used.

Transcript p.94; MC-9

Response A7c:

Figure 7 of the PRAP shows that treated water from Treatment Facility A would be discharged to
the recharge basin south of East Avenue. Figure 7 also shows possible locations of recharge wells
in the vicinities of Treatment Facilities F and G. All treated water discharged from LLNL treatment
facilities will comply with discharge limits established by the RWQCB.

Refer to the responses to Comments A7a and A7b for further information regarding recharge of
treated ground water.
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Comment A7d:

Regarding the 50-year prediction of cleanup, what kind of model is that based on? You mentioned
that there was new work on that.

Transcript p.80; MQ-17
Response A7d:

The 50-year cleanup prediction presented in the FS and PRAP was obtained using a simple, zero-
dimensional mixed-tank model. This model is discussed further in the response to Comment A7h.
More refined predictions were subsequently obtained using a more detailed two-dimensional
numerical flow and transport model based on the computer code CFEST (Gupta et al., 1987).
Refer to the response to Comment A7g for more information regarding the CFEST model.
Remedial alternative simulations using CFEST are discussed further in the response to Comment
ATe.

Comment A7e:

Did you consider more aggressive cleanup alternatives with shorter cleanup times in the process?
If you did, were these alternatives weeded out in the preliminary screening? What happened to
them? ~

Transcript p.81; MQ-18
Response A7e:

More aggressive pumping strategies will result in excessive dewatering unless recharge is also
increased. - At the time that pump-and-treat alternatives were being screened for the FS, we
assumed that subsurface recharge of treated ground water would not be feasible due to technical
and regulatory impediments. This limited the total extraction rate and, therefore, the total number
of extraction locations. Subsequently, the benefits of recharge have become widely recognized
and additional extraction/injection patterns have been evaluated, as discussed in the response to
Comment A7a.

Numerous remedial alternatives were simulated using the two-dimensional flow and transport
model based on the computer code CFEST (Gupta er al., 1987). The results of these simulations .
will be presented in a future LLNL report. This report is scheduled for completion in late 1992
and will evaluate several strategies for more aggressive pump and treat remediation. Monthly
Progress Reports will be used to address new information, and evaluate new technologies, and to
present ongoing evaluations of the cleanup systems after the Remedial Design. See also the
responses to Comments A7g and A7j.

Comment A7f:

The technical basis for the PRAP reflects overly optimistic thinking and modeling (e.g., no
leaching of contaminants from vadose zone to ground water, cleanup time calculated from
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assumption of site being a “well mixed tank,” which is erroneous; plume capture analysis;
analysis of pumping tests and the choice of parameters that underlie the PRAP are optimistic and
probably faulty). These assumptions could have a negative impact on achieving a complete
cleanup in a timely manner.

Transcript p.95; MC-11

Transcript p.114; MC-52
Transcript p.115; MC-58

Response A7f:

LLNL believes that the technical basis for the PRAP and the ongoing work is sound. The potential
for contaminants leaching from the vadose zone to the saturated zone is discussed in the response
to Comment A7t. Assumptions of the mixed tank model are presented in the response to Comment
ATh. Plume capture analysis is discussed in the response to Comment A7j. Pumping test
analyses are discussed in the response to A7i. The parameters and associated model assumptions

are health-protective.

Comment A7g:

LLNL has not to date presented a model of the cleanup process that incorporates distance, let alone
acknowledges that the contamination occurs in a porous medium, and still less that the site
lithology is heterogeneous. Nor does the LLNL model account for any additions of contaminants
to the aquifer from the vadose zone.

Letter #1; WC-15
Response A7g:

We discussed many of these issues with the commenter in a meeting in July 1991. A two-
dimensional numerical flow and transport model is being developed using the computer program
CFEST (Gupta et al., 1987). Development of the flow portion of this model is summarized in a
recent LLNL report (Tompson ez al., 1991). A similar document describing the development of
the transport portion of the model and summarizing flow and transport simulations is in progress.
A discussion regarding considerations for simulating flow and transport within the saturated zone
beneath LLNL is presented in Tompson (1990). Additional evaluations are in progress regarding
transport of contaminants in the vadose zone and the potential for future impacts to the saturated
zone (see response to Comment A7t). Areas containing high concentrations of VOCs in the
vadose zone are under investigation, and potential sources that would impact ground water with
concentrations above MCLs will be removed.

Comment A7h:

To the extent that diffusive processes dominate VOC movement to wells, and to the extent that
VOCs have entered low-permeability facies and lenses at the site, simple advective models, let
alone the “bathtub” model of Appendix C, cannot accurately predict cleanup time. Yet LLNL has
found (see p. 4-236 ff of the RI) that VOCs are primarily confined to the coarser-grained sediments
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in downgradient areas, consistent with a transport mechanism dominated by advection. If true,
this has two important implications for pump-and-treat alternatives at LLNL. First, it means that
advective capture by pumping can remove the bulk of the contaminant mass in the downgradient
areas, with more aggressive capture schedules being rewarded by proportionally more aggressive
mass removal curves for those areas. As noted above, this is the conclusion of LLNL optimization
modeling to date, and it supports the qualitative conclusions of the table on p. 13 of the subject
letter (Letter #1).

Second, it means that the area or volume of contaminated ground water exceeding MCLs can be
aggressively diminished using aggressive capture scenarios. While it may take a longer time to
remediate the aquifer in the source areas, the bulk of the plume may be cleaned up much sooner
than this, with corresponding lower risk, with lower costs for operating and maintenance and
especially for monitoring, and with correspondingly high payoffs for novel remediation
technologies that can then be applied on a relatively localized scale.

A better model would be an advective model with a linked diffusive component (although there
might not be sufficient data to truly calibrate such a model). With such an effort and review of
experience at other sites, LLNL could present a histogram of possible durations with estimated
likelihoods for each time bracket; this analysis could be repeated for each cleanup alternative.

Letter #1; WC-17
Letter #1; WC-33

Response A7h:

The tank model gives a very approximate, zero-order estimate of cleanup time and was conducted
to provide a rough idea of cleanup times to compare the remedial alternatives. If enough extraction
wells are installed within the plume, the time necessary to transport contaminants to individual
wells is shorter, and the most important factor becomes the total quantity of pumped water moving
through the plume. In this case, the tank model may be a reasonable simplification of reality.
Subsequent work has shown the tank model predictions to be similar in character to predictions
using more complex models that relax many of the simplifying assumptions of the tank model.

The cleanup plan, as shown in the PRAP, does call for extraction in the regions of highest
contamination, which will result in the highest rates of mass removal.

Small-scale, diffusive transport processes between materials of low and high permeability are not
considered in any known conventional, available ground water transport model. We agree that
these processes are likely to have a negative effect on cleanup times, and we are in the process of
developing state-of-the-science techniques to simulate these phenomena.

We are experimenting with ways of incorporating this diffusive process into numerical simulations
of sitewide VOC transport and cleanup. We expect that the results will indicate longer cleanup
times. In anticipation of this, we are evaluating means of enhancing the diffusive release of YOCs
from fine-grained materials, such as by the addition of heat or by more vigorous recirculation of
treated ground water. These strategies will be evaluated through the use of computer simulations
and/or by field experiments. If a method proves successful, the Monthly Progress Reports and the
5-year CERCLA reviews will be used to present new technological findings and/or design
modifications.

* Attachment A-32



UCRL-AR-109105 Record of Decision July 15, 1992

Comment A7i:

The analysis of pumping tests and choice of aquifer parameters that underlies the PRAP appears
optimistic and at variance with previous work. I question the choice of porosity and hydraulic
conductivity values, and the interpretation of the degree of continuity of high-permeability
channels.

Letter #1; WC-99 (p.23)
Response ATi:

The following quote is from a paper, entitled “Assessment of Uncertainty in Time-Related Capture
Zones Using Conditional Simulation of Hydraulic Conductivity” (Varljen and Shafer, 1991),
recently published in the journal Ground Water, and is presented in response to concerns regarding
the uncertainty of aquifer parameters.

“For the purpose of this investigation, hydraulic conductivity is considered to be the only uncertain
parameter. Ground-water travel times also are influenced by effective porosity; however, the
effect of uncertainty in this parameter is not as significant as uncertainty in hydraulic conductivity.
Effective porosity values are typically more homogeneous in any one particular aquifer than are
hydraulic conductivity values, and the maximum range of variation of effective porosity (15%-
35%) is significantly less than that of hydraulic conductivity, which can vary over several orders
of magnitude. Therefore, it is assumed that uncertainty in hydraulic conductivity is the principal
source of natural uncertainty in the delineation of time-related capture zones.”

The geologic interpretation presented in the RI is one interpretation of the distribution of
subsurface sediments. Although the commenter may feel the R report stresses the discontinuity of
the geologic structure, the interpretations presented in the RI are consistent with the available data.
Similarly, although pump test data may indicate individual wells communicate hydraulically, this is
not conclusive evidence that continuous paleochannels exist between the wells.

A published report on parameter estimation for LLNL modeling (Tompson, 1990) is available to
all interested parties.

Comment AT7j:

The analysis of plume capture given in the PRAP is inadequate and in fact might be seriously in
error. Despite the assurances given in the PRAP, it is possible that LLNL does not actually intend
to capture the offsite plume, given the optimistic capture modeling in the FS/PRAP, the order and
locations in which LLNL has chosen to make its investments in the site so far and the capture wells
in particular, and the difficulty in obtaining well and piping easements on private property. LLNL
has yet to try to contain the plume, despite the approximately 8 years of its known existence. On
p. 63, Dresen et al. (1987) suggest that complete contaminant capture may not actually be
necessary. The combined influence of the extraction wells may result in excessive dewatering.

GWP staff should prepare, as part of a revised PRAP, a detailed containment plan, including a
detailed analysis of lithology, aquifer parameters, recent trends in water quality in the off-site area,

Attachment A-33




UCRL-AR-109105 Record of Decision July 15, 1992

the effect of non-LLNL pumping, hydraulic capture design, and the verification of hydraulic
capture.
Transcript p.114; MC-53

Letter #1; WC-28
Letter #15; WC-105

Response A7j:

The commenter misses a key point in noting that the ground water velocity estimates may not be
(and probably are not) accurate: extraction well locations will be installed in a phased manner, and
the well spacing will be based on observed, not predicted extent of capture. Piezometric data from
monitor wells will be used to determine the horizontal and vertical extent of capture after each
extraction well is installed and begins pumping. Although the capture estimates shown in the
PRAP and FS are our best estimate of expected well performance, they are used only to give a
rough estimate of the number and approximate locations of wells for planning and budgeting
purposes. LLNL recognizes the uncertainty inherent in velocity (and capture) estimates and
presented high, medium, and low velocity scenarios in the original Remedial Alternatives report
(Dresen et al., 1987). As shown in that report, the number of wells required to capture the plume
varies with the estimated ground water velocity.

In response to the concern about significant lowering of the water table, LLNL is concerned about
excessive drawdown for two reasons. First, we aim to avoid significant dewatering of the
sediments containing VOCs, because pump-and-treat will cease to be effective in those sediments
that are dewatered. Second, we also seek to avoid excessive drawdowns in offsite private wells.
These concerns are mutually compatible. Although onsite recharge was not specifically addressed
in the PRAP, we do plan to recharge treated ground water at selected locations to avoid excessive
dewatering and to flush regions of slow-moving ground water (see response to Comment A7e).
The currently operating recharge basin is an example of reapplication of treated ground water that
will enhance flushing and mitigate excessive drawdowns. Simulations of onsite recharge indicate
that it is very effective in limiting dewatering and enhancing cleanup, and will be implemented if
technical and regulatory requirements can be met.

If excessive dewatering does occur, either within the VOC plume or at private wells, we will adjust
the flow rates and/or locations of extraction or injection wells to correct the problem.

Comment A7k:

The PRAP is not sufficiently comprehensive. It needs more details. The PRAP fails to address
inherent uncertainties in cleaning up this highly complex site. It is a conceptual approach at best.
Many unanswered contamination questions remain. For example, after 8 or 9 years of
investigation, the LLNL Ground Water Project is still not sure where all of the contaminated soils
at LLNL are, where to best pump water to contain the ground water plume, where to best recharge
the water, and which areas in the vadose zone need remediation. There are very basic questions.
It is disturbing that LLNL has not yet answered them better -- and that LLNL has not acted more
substantively and decisively on its answers.

Transcript. p.105; MC-28
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Transcript p.125; MC-78
Letter #1; WC-7

Response A7k:

LLNL/DOE and the regulatory agencies believe that the PRAP is sufficiently comprehensive for its
intended purpose as a conceptual cleanup plan. This comment implies that the CERCLA process
requires complete site characterization before a conceptual cleanup plan can be developed.
Complete site characterization is not necessary or advisable for development of a conceptual
cleanup plan. The commenters also do not recognize that additional site characterization and
refinements of the conceptual cleanup approach can (and have) occur(red) contemporaneously with
the CERCLA documents. LLNL and DOE are committed to cleaning up the LLNL site, and to
implementing the most effective cleanup technologies. To enable this, the cleanup plan must be
flexible to allow incorporation of new scientific and engineering developments as they occur. All
ongoing investigations and developments will be reported in the LLNL Monthly Progress Reports.

As some of the commenters indicate, cleanup of the LLNL site is a complex technical problem.
Numerous potential contaminant sources were reported in the RI, and others have been identified
since the RI was completed. The PRAP, in section 6.5, acknowledges that additional source
investigations will be conducted. Responses to Comments A7a and A7b discuss the work in
progress to address “uncertainties” in the PRAP regarding extraction and recharge locations.

Comment A7L:

The PRAP doesn’t fully utilize existing LLNL research, experience, and currently known cleanup
techniques, even within the realm of pump-and-treat design, as was made clear to us by GWP staff
on July 25th. This undercuts LLNL’s argument that it needs flexibility to design remediation
activities that incorporate the latest site data and the latest cleanup techniques. General installation
or performance deadlines can be written without unduly constraining LLNL to existing techniques.

Letter #1; WC-13

Response A7l:

The PRAP is a conceptual description of the remedies to be selected for cleanup of the ground
water and unsaturated soil at LLNL. DOE and LLNL fully intend to use state-of-the-art science
and technologies, and hope to advance the state-of-the-art and science in its cleanup of the site.
DOE and LLNL also intend to achieve site restoration as rapidly as possible. The “general
installation and performance deadlines” will be specified in the Remedial Design documents.

Comment A7m.:

The analysis of vadose zone transport in the RI/FS series of documents is optimistic and
inadequate. The boundary conditions in the analysis of transport in the Building 518 Area,
discussed in Appendix G of the FS,were poorly posed. There are a number of other problems, as
well. The potential for recharge and leaching of contaminants was dismissed too quickly in the
RI/FSIPRAP.

Transcript p.114; MC-54
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Letter #1; WC-27
Letter #1; WC-29

Response A7m:

As stated in Appendix G of the FS, the vadose zone engineering analysis presented there is
preliminary, and is based on the assumption that infiltration is low in the Building 511 and
Building 518 Areas, and that the ground surface is uncovered. In the Building 518 Area, the
ground surface at the site of the VOC spill at the southeast corner of the building is almost totally
uncovered. Consequently, the assumption that VOCs escape from the vadose zone through the
ground surface to the atmosphere in this area is valid.

The Building 511 Area, also modeled in Appendix G, is covered by asphalt. However, it was
incorrectly modeled as if it were bare ground. We are re-running the Building 511 vadose analysis
with a no-flux boundary condition at the ground surface, which will simulate a completely sealed
asphalt surface. These results will be made available to all regulatory agencies, information
repositories, and all interested parties. Additionally, we are planning to measure the ground-
surface flux of pollutants at specific sites, including Buildings 518 and 292, and Trailer 5475
under covered and uncovered ground surface conditions.

LLNL site-specific data (e.g., Stone et al., 1982) suggest that infiltration is occurring in and along
the courses of Arroyo Seco and Arroyo Los Positas, and where water is ponded (e.g., storm
channels and the Drainage Retention Basin, which is now lined to prevent infiltration). We agree
with the stated reasons for suggesting that infiltration may be occurring at LLNL. Appendix G
clearly states that aqueous advection may be a significant transport mechanism at LLNL in areas of
high recharge from surface water. However, site-specific quantitative data indicating that water
infiltrates through the vadose zone to ground water in the areas evaluated in Appendix G were not
available at the time the RI and FS were prepared.

As aresult of the preliminary vadose zone investigation work presented in Appendix G of the FS,
LLNL has initiated a program to investigate the potential role of vadose zone leaching at the site.
The program is an integrated field, laboratory and computational investigation of potentially
operative vadose zone processes at LLNL. All ongoing investigations and new information will be
included in the LLNL Monthly Progress Reports.

Additional issues raised in Comment A7m primarily from Stone et al. (1982) are addressed below
in Comments A7m(i) through A7m(xvii).

Comment A7Tm(i):

The authors (Stone et al., 1982) note on p. 25 that “Groundwater recharge apparently occurs at the
LLNL and local vicinity because hydraulic gradients are...downward.”

Response A7m(i):

Stone et al. (1982, p. 25) narrowly defined the term ground water recharge as being restricted to
flow processes in the saturated zone, as defined by Freeze (1969). As such, their reference to a
downward component of the hydraulic gradient can arise from several hydrologic conditions, one
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of which could be percolation through the vadose zone. Refer also to the response to Comment
A7m(vi) for additional information.

Comment A7Tm(ii):

MWs 4, 5, 8, and TB20 all show Class III water ... (i.e., show some evidence of recharge from
the surface). At least three of these are located remotely from the recharge basin; although MWs 5
and 8 are near unlined surface drainage channels, MW 4 is not.

Response A7m(ii):

Stone et al. (1982, p. 31) report that MW-4, MW-5, MW-8, and TB20 are located in or near
arroyos or drainage channels. They report that infiltration is occurring in and along the courses of
Arroyo Seco and Arroyo Las Positas, and where water ponds (e.g., storm channels).

Comment A7m (iii):

The authors (Stone et al., 1982) note (p. 76) that “...[drum] racks at LLNL drain to fields,
...[creating] the potential for infiltration of contaminated water at LLNL.”

Response A7m (iii):

We recognize that direct infiltration from such features as leaking drums or leaking underground
storage tanks, for example, can be a potential mechanism for contaminants to migrate from the
surface through the vadose zone to the ground water. All of the suspect drum racks were the
subject of study early in the project and were removed. For example, infiltration is the mechanism
by which we believe that solvents entered the subsurface at the south side of Building 518 (see FS
Appendix G, p. G-20). We agree that in areas of high infiltration, recharge to the ground water is
more likely to occur.

Comment ATm(@v):

The apparent deep infiltration to the water table at Building 331 (without an obvious mechanism of
infiltration enhancement) is not fully understood. Note that the RI does not even discuss
infiltration enhancement as a possibility.

Response A7m(v):

The specific reasons for deeper tritium penetration at Building 331 as referenced in Stone et al.
(1982) are unknown. Infiltration through the vadose zone at LLNL will be investigated as part of
planned vadose zone investigations. All ongoing investigations and developments will be reported
in LLNL Monthly Progress Reporis.

Comment A7m(v):

If this interpretation [non-piston flow] is correct, it infers that Laboratory effects on ground water
may continue long after atmospheric releases [or soil contamination] have ceased (p. 92). The RI
does not even discuss the possibility of non-piston flow.
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Response A7Tm(v):

Aqueous advection through the vadose zone at LLNL is currently being investigated. Results of
this investigation will be made available to all interested parties.

Comment A7m(vi):

The conclusions of Stone et al. (1982) on pp. 94-95 in regard to the low potential for
contamination of groundwater have not been borne out by later data, e.g., by what has been found
at the East Taxi Strip area.

Response A7m(vi):

The data presented in Stone et al. (1982) indicate that infiltration through the vadose zone to the
saturated zone occurs only “...along the course of Arroyo Seco, Arroyo Los Positas, the smaller
tributary drainage ways ... [the Drainage Retention Basin area)... Elsewhere at LLNL, rainfall
infiltration apparently does not progress further than approximately 12 meters (40 feet) below the
surface...Contaminants could move to the saturated zone from other locations such as a leaky
underground tank.”

We are currently investigating the role of short duration, high intensity rainfall events on the
migration of contaminants through the vadose zone to ground water. In the case of the East Taxi
Strip Area, contaminant migration through the vadose zone to ground water appears to have been
enhanced due to the presence of one or more disposal pits and lined evaporation ponds which
leaked. Therefore, the migration of compounds through the vadose zone to the ground water at
the East Taxi Strip Area is consistent with the results of Stone et al. (1982) and the aqueous
advection analysis in Appendix G of the LLNL FS.

Comment A7m(vii):

Data [elevated tritium activities] in Stone and Ruggieri (1983) show recent infiltration to ground
water at TB11.

Response A7m(vii):

The evidence for recent infiltration in TB11 is equivocal. The elevated tritium activities in soil and
water from TB11, located in the Building 212 Area, may have resulted from higher-than-average
recharge and/or an historical tritium spill (see Thorpe ez al., 1990 , p. 4-72). The general issue of
infiltration through the vadose zone at LLNL is currently being investigated.

Comment A7m(viii):

The mixed fission products and transuranic wastes mentioned by Stone et al. (1982) as possible
ground-water contaminants are of concern in the long run, where present in sufficient levels. Also
of concern are metallic contaminants.
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Response A7m(viii):

Ground water analyses for radionuclides have been conducted for 290 wells and were discussed in
the RI. Tritium is the only radionuclide found in the LLNL ground water and exceeds its drinking
water standard in only one well. We plan to perform radionuclide analyses on ground water on a
regular schedule that will be specified in the Remedial Design.

Comment ATm(ix):

Tritium has been able to enter the saturated ground water system in what appear to be several
places without an apparent unusual driving head. One example is in the East Taxi Strip Area.

Response A7m(ix):

The responses to Comments A7m, A7m(ii), A7m(iii), A7m(iv), A7m(vi), as well as the response
to Item A7m(x), address this comment.

Comment ATm(x).

The analysis of aqueous advection in Appendix G has been superseded by new data regarding the
transport of tritium to groundwater in the East Taxi Strip (and possibly in other areas not yet
published, that have been discovered in the LLNL ...[tritium]... monitoring program), and relies
upon the very questionable assumption that a spatially and temporally constant flux exists down to
the water table. ‘

Response A7m(x):
The first part of this comment is addressed in the response to item A7m(vi).

We assume a spatially and temporally constant rainfall flux to the water table in Appendix G in
order to compare the relative effect of liquid advection to gaseous diffusion. Two calculations
were made to evaluate these effects. One calculation was for a single-day rainfall event with
variable rainfall recharge. The other calculation was for a longer time period with a spatially and
temporally constant rainfall flux. The assumption of constant rainfall flux is appropriate as long as
the flux at any point in the model is less than the flux values in the variable case. If this condition
is satisfied, as available data indicate for the Buildings 511 and 518 modeling, the use of a constant
flux is a worst-case analysis.

Comment A7m(xi):

A shallow perched zone does indeed develop in ...[the Building 518 Area]...in response to
rainfall... The area of highest VOC concentration is located at the bottom of a landscaping slope
and just off the edge of a paved parking lot--both sufficient causes for enhanced percolation. All
this is clearly in contradiction to the idealizations in Appendix G.

Response A7m(xi):

A shallow perched water bearing zone has been identified north of Building 518 and on the eastern
flank of the subsurface VOCs identified at the southeastern corner of this facility (see Thorpe et al.,
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1990). The Appendix G analysis has demonstrated that ground water will be impacted by the
migration of VOCs through the vadose zone by gaseous diffusion alone. Consequently,
remediation at this site will be required. Aqueous advection was not considered at Building 518
due to the lack of site-specific data, as discussed in the response to Comment A7m. We plan to
acquire Building 518 Area infiltration data through vadose zone gaseous and liquid monitoring
boreholes. The results of these investigations will be available to all interested parties.

Comment A7m(xii):

Appendix G assumes that the ground surface is completely open.

Response A7Tm(xii):

- The response to Comment A7m addresses this comment.

Comment A7Tm(xiii):

The results in Appendix G modeling appear to conflict with known facts. The predictions of
Appendix [G]...that a peak concentration of 15-20 ppb of TCE will develop beneath the vadose
zone contamination in the Building 518 area after approximately 60 years. It follows from this that
the vadose zone concentrations of TCE at Building 518 are not currently a source to ground water
contamination.

Response A7Tm(xiii);

The TCE concentrations in the vadose zone in the Building 518 Area are not currently a source of
VOCs above MCLs in ground water, but Appendix A modeling results predict that the TCE could
impact ground water above MCLs based on transport by vapor diffusion only.

Comment A7m(xiv):

Errors apparently being on the side of minimizing the predicted ground water contamination
potential...[were made in Appendix G].

Response A7m(xiv):

The responses to Comments A7m, A7m(vi), A7m(vii), and A7m(ix) address this comment.

Comment A7m(xv):

Inorganic contaminants and radionuclides were apparently not considered much of a vadose zone
transport issue if they were not yet found in the ground water.

Response A7m(xv):

For the RI, contaminants in ground water were emphasized because their volume and areal extent
greatly exceed that found in the unsaturated zone.
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Comment A7m(xvi):

There is no analysis of tritium transport in the vadose zone, which is important in the case of
Building 292, if not also at other locations.

Response A7Tm(xvi):

An analysis of Building 292 tritium fate and transport through the vadose zone to ground water is
currently in progress. Results of this analysis will be available to all interested parties when
complete. All ongoing investigations and new information will be updated in the LLNL Monthly
Progress Reports. Refer also to the response to Comment A7t.

Comment A7m(xvii):

The interrelationship between vadose zone cleanup and groundwater cleanup times and costs was
not addressed.

Response A7Tm(xvii):

For the purposes of providing initial estimates of ground water cleanup times, we assumed that no
significant additional transport of contaminants to ground water would occur during the time
required to clean up the vadose zone. This assumption is justified if the cleanup of the vadose
zone occurs over a short time period relative to the time required to clean up the saturated zone. We
believe this assumption is justified since vadose zone cleanups tend to be of relatively short
duration (months to years), and ground water cleanups may require decades.

Comment A7n:

The environmental impacts have been calculated in such a way that the number looks small as a
threat to an individual. Collective effects should be put in these papers that you are writing, in
addition to the threat to one person. If you don’t know math, one part in a million sounds very
small. But if it is exposing six million people, that is not such a small number anymore. And if it
is exposing the whole world, that number is mighty big. Also, I notice that the impacts are only
for humans. Not for any of the rest of the biological system around here at all. And, in addition,
if you can assume that this EPA code calculates a reliable expectation number, it allows you to
operate under a very deep shadow.

As you may gather, I don’t agree with some of the limits on many of the chemicals that EPA has. I
think they are wrong because many of them have been demonstrated not to have a threshold before
they become effective. I mentioned one a while ago and there are many others. You will see the
effect of these chemicals in some long time delay just like in radiation. And the evidence is that this
threshold notion in toxic materials is a misnomer. I would like to see more extensive impacts on
the whole biosystem.
Transcript p.142; MC-98
Transcript p.142; MC-99

Transcript p.142; MC-100
Transcript p.144; MC-101
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Transcript p.144; MC-102
Response A7n:

The Baseline Public Health Assessment (Layton e al., 1990) characterized the populations on and
near LLNL and identified sensitive subgroups which may be present (i.e., children, workers). It
further identified potential human exposure pathways to contaminants (i.e., inhalation, ingestion,
surface contact). The calculated risk from a reasonable maximum exposure to contaminants is
described as it relates to an individual as opposed to an entire population or city, because the
potential risk is only applicable to those who are exposed. At this time, population estimates are
not appropriate since no one is currently exposed to identified contaminants of concern and since
exposure in the future is not likely.

Carcinogenesis, unlike many noncarcinogenic health effects, is generally thought to be a
phenomenon for which risk evaluation based on the presumption of a threshold is inappropriate.
For this reason, EPA assumes that there is essentially no level of exposure to a potentially
carcinogenic chemical or ionizing radiation that does not pose a finite probability, however small,
of generating a carcinogenic or genetic response. No dose is thought to be risk-free. Thus, in
setting exposure limits for chemical carcinogens and radioactive contaminants, EPA strives to set
levels that are the lowest feasible.

For limits set for such contaminants in drinking water, EPA established Maximum Contaminant
Level Goals (MCLGs) and Maximum Contaminant Levels (MCLs) under the Safe Drinking Water
Act. MCLGs are nonenforceable health goals which are to be set at levels at which no known or
anticipated adverse effects on the health of a person occurs, and which allow for an adequate margin
of safety. MCLGs are strictly health-based levels and are derived from toxicological data. For
carcinogens, the nonthreshold assumption is used and EPA, by policy, sets the MCLG at zero in
accordance with a recommendation by Congress.

MCLs, which are used as cleanup standards at LLNL, are the Federally enforceable limits for
contaminants in drinking water. MCLs are set as close to the MCLGs as is feasible. In this case,
“feasible” means with the use of the best available technology, treatment techniques, and other
means, and with the consideration of the costs of applying those technologies. Furthermore, the
setting of MCLs takes into consideration the availability of analytical detection methods. For
carcinogens, EPA also evaluates the health risks that are associated with various levels of the
contaminants with the goal of ensuring that the risks at the MCL fall within the one-in-a-thousand
to one-in-a-million risk range that the EPA considers protective of public health and therefore
achieves the overall purpose of the Safe Drinking Water Act and the Superfund law. Most
regulatory action in a variety of EPA programs generally target this range using conservative
models that are not likely to underestimate risk. EPA secks to ensure that the health risks
associated with MCLs for carcinogenic contaminants are not significant.

An Environmental Risk Assessment was conducted to determine any current or potential ecological
impacts from the introduction of hazardous materials found at LLNL into the ecosystem and from
their subsequent spread throughout the food chain. This assessment can be found in the RI
(Thorpe ez al., 1990). Currently, there is no potential risk of ecological impacts related to the
consumption of ground water because no ground water containing contaminants is present at the
surface, either onsite or offsite. No perennial streams exist at or near the site; thus, no streams
receive flow from ground water.
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Comment A70:

In your sampling protocol, do you send samples out to all those who do your analysis on sort of a
round robin with standardized samples so that you can check on amounts, methods, sensitivity,

accuracy, and consistency?
Transcript p.70; MQ-12

Response A7o:

We perform checks on analytical laboratory quality assurance by collecting 10% of the monitor
well samples as split samples. This means that two samples are collected from the same monitor
well and analyzed at different laboratories. Duplicate samples are also collected, i.e., two samples
are collected from the same monitor well and analyzed at the same laboratory.

To check the analytical methods, sensitivity, and accuracy, known standards are sent to contract
laboratories on a periodic basis. In addition, LLNL’s contract analytical laboratories are certified by
the State of California. The LLNL Quality Assurance Project Plan and Standard Operating
Procedures contain additional information on project quality assurance.

Comment A7p:

Do all of these methods have a sensitivity that is many times greater than the EPA threshold on
these various chemicals? I doubt this threshold for chemicals. The more I learn about toxicity, the
more I find that this threshold for toxicity of chemicals is another myth like the old radiation myths.
Now it is agreed that there is no threshold to radiation. Many chemicals have no threshold. As a
matter of fact, people at LLNL are suspicious of this.

Transcript p.70; MQ-13
Response A7p:

Almost all of the EPA methods for the LLNL compounds of concern have sensitivities that are
many times more sensitive than LLNL’s cleanup standards. As better analytical instruments
become available, the sensitivity of the EPA methods may increase. Table 1 summarizes the LLNL
cleanup standards and the analytical method detection limits (MDLs) for the compounds of concern
at LLNL.
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Table 1. LLNL cleanup standards and method detection limits (MDLs) for LLNL
compounds of concern.

Constituent LLNL cleanup standards MDLs
(ppb) (ppb)
PCE 5 05
TCE 5 05
1,1-DCE 6 05
cis-1,2-DCE ) 6 05
trans-1,2-DCE 10 0.5
1,1-DCA 5 05
1,2-DCA 0.5 05
Carbon tetrachloride 0.5 05
Total THM - 100? 05
Benzene 10 0.5
Ethyl benzene 680 0.5
Toluene 100b< 05
Xylenes (total) 1,7504 05
Ethylene dibromide 0.02 0.01
Chromium™3 50 5
Chromium™6 50 10
Lead 50 2
Tritium 20,000 pCi/L 1,000 pCi/L,

2 Total trihalomethanes; includes chloroform, bromoform, chlorodibromomethane, and
bromodichloromethane (California Drinking Water Requirement).

b This is a proposed value, which means it is not enforceable by law.
€ Nonenforceable Department of Toxic Substances Control Action Level.

d MCL is for either a single isomer or the sum of the ortho, meta, and para isomers.
Comment A7q:

Request for a list of all of the Main Site chemicals and their molecular forms, regardless of whether
they are primary or if they are a part per million. The commenter wants to see them even if they are
a part per billion.

Transcript p.73; MQ-14
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Response A7q:

A list of the LLNL Livermore Site chemicals and their concentrations is included in Appendix M of
the RI, which is available at the LLNL Visitors Center or the Livermore Public Library. A list of
the molecular formulas for these compounds is shown in Table 2.

Table 2. LLNL Livermore Site constituents and their molecular formulas (where
applicable).

Constituent Element/ionic species/formula
Antimony Sb

Arsenic As

Barium Ba

Benzene CeHg
Beryllium Be

Boron B
Bromodichloromethane CHBrCl,
Bromoform CHBry
Bromomethane CH;Br
Cadmium Cd

Carbon tetrachloride CCly
Chlorobenzene CgHCl
Chloroethane C,H;Cl
Chloroform CHCl4
Chloromethane CH,;Cl1
4-chloro-3-methylphenol CICH3(CH;)OH
Chromium (total) Cr

Trivalent chromium Crt3
Hexavalent chromium Crté

Copper Cu
Dibromochloromethane CHBr,Cl
1,2-dichlorobenzene CeH4Cl,
1,4-dichlorobenzene CeH4Cly
Dichlorodifluoromethane CCl,F,
1,1-dichloroethane Cl,CHCHj,
1,2-dichloroethane CICH,CH,Cl
1,1-dichloroethylene Cl,C=CH,
cis-1,2-dichloroethylene CICH=CHC1
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trans-1,2-dichloroethlylene CICH=CHC(C1
total-1,2-dichloroethylene CICH=CHC(Cl1
1,2-dichloropropane CH3CH(CI)CH,Cl
Dichlorofrifluoroethane C,HCl,F,
2,4-dimethylphenol CgHgOH
Ethylbenzene CeHgCoHg
Ethylene dibromide CH,BrCH,Br
Freon 113 CFC1,CF,Cl
Iron Fe
Lead Pb
Manganese Mn
Mercury Hg
Methyl ethyl ketone CH3;COCH,CH,
Methylene chloride CH,Cl,
Naphthalene Ciotlg
Nickel Ni
Nitrate NOg
Phenanthrene Ci4Hq
Phenol CcHsOH
Pyrene Cy6H1p
Selenium Se
Silver Ag
Sulfate SOy
1,1,2,2-tetrachloroethane Cl,CHCHCl,
Tetrachloroethylene C1,C=CCl,
Toluene CgH5CHg
1,1,1-trichloroethane CH3CHC13
1,1,2-trichloroethane ClCHzCHCI2
Trichloroethylene CICH=CCl,
Trichlorofluoromethane (Freon 11) CFCly
2,4-6-trichlorophenol C13C6H20H
Total xylene isomers CeH4(CH3),
Zinc Zn
C = Carbon F = Fluorine
H = Hydrogen Br = Bromine
O = Oxygen S = Sulfur
Cl = Chlorine N = Nitrogen
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Comment A7r:

The precision with which LLNL has estimated the total contaminant mass in the compartments of
the site is uncertain. This information is crucial to evaluating the likelihood of cleanup success and
should be estimated and presented in the PRAP.

Letter #1; WC-26
Transcript p.114; MC-51

Response ATr:

As noted in the FS, two methods were used to estimate the sitewide VOC mass in ground water
and saturated sediments at LLNL. The first method involved estimating the area and thickness of
permeable sediments containing VOCs within a given region, and multiplying by the average total
VOC concentration in ground water within that region, to yield the total mass of VOCs. The
additional VOC mass sorbed to sediments was calculated by assuming a retardation factor of 1.5.
The sum over all regions of the dissolved and sorbed masses equals the total mass of VOCs.

The second method to determine VOC mass utilized the volume calculating feature of the
Interactive Volume Modeling (IVM) software (Dynamic Graphics, 1989). Using IVM, both
ground water and sediment concentrations were interpolated and contoured in three dimensions,
and a total volume within a particular concentration range and corresponding VOC mass was
calculated. As reported in the FS, the mass estimated by these two methods differed by about 2%.
This small difference indicates that the precision of estimating volumes of the VOC plumes by
these methods is good.

Both mass calculation methods use interpretations of the subsurface distribution of VOCs. By
necessity, the concentration distribution is estimated by interpolating data between wells. As such,
the estimated distribution is an artifact of both the actual distribution of VOCs and the location of
the wells where concentrations are measured. Although our interpolation methods account for
many of the hydrogeologic properties, the accuracy or precision of the interpolations are not
quantifiable. Thus, the contaminant mass estimates must be regarded as semiquantitative results.

We believe the mass estimates presented in the FS are adequate for the assessment of remedial
alternatives. Errors in estimated VOC mass may affect the estimated cleanup time, but probably
not the basic well field configurations or treatment technologies. As cleanup progresses, the initial
mass input to transport modeling and optimization of contaminant removal may be altered to match
observed changes, and cleanup time estimates will be revised as necessary.

Comment A7s:

The primary CERCLA documents (including the PRAP) are written to be reassuring. Because of
this the objectivity of technical investigations is at risk, and the public is shut out of effective
participation.

Letter #1; WC-21

Response ATs:

The response to comment B1lc addresses this comment.
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Comment A7¢:

Has LLNL investigated transport from the vadose zone to ground water in the Building 292 Area?
Transcript p.33; MQ-1

Response A7t:

LLNL has been investigating the transport of tritium in the vadose zone in the Building 292 Area
by conducting a vadose zone evaluation program comprised of field studies, laboratory
measurements, and quantitative tritium transport analysis. We have characterized the subsurface
extent and activity of tritium, in both the vadose zone and ground water, and are studying the fate
and transport of tritium at this time. All the data will be incorporated in a quantitative model that
will predict the fate and transport of vadose zone tritium in the Building 292 Area.

Ongoing data collection and monitoring include:

1. Installation of subsurface monitoring devices to periodically measure the gaseous and
aqueous transport of tritium, changes in soil moisture content, and changes in trittum
activity in local ground water.

2. Measurement of tritium ground surface emission fluxes in both asphalted and uncovered
areas, tritium transpiration, and water evapotranspiration from the ground surface to the
atmosphere.

3. Measurement of select physical-hydraulic laboratory parameters on subsurface sediment
samples from the LLNL site.

Results of these investigations will be presented in a planned upcoming document whose
preliminary title is “Evaluation of the Fate and Transport of Contamination in the Vadose Zone at
the LLNL Livermore Site,” which is scheduled for release in 1993.

Comment A7u:

If the PRAP is a moving target, how do you expect the community and the consultants to
responsibly participate in this when things are coming at us new all the time?

Transcript p.52; MQO-4

Response A7u:

The PRAP is not a “moving target.” It is the nature of the planning and cleanup process that there
will be constant evaluation and readjustment to changing conditions and new developments.
However, we understand that it is difficult for the community to keep up with all project
developments. For this reason, we will continue to keep the community informed of new project
developments through periodic newsletters and Monthly Progress Reports contained in the
Information Repositories. We also reiterate our commitment to support a CWG after the ROD is
signed if the local community desires that such a group continue.

Attachment A-48



UCRL-AR-109105 Record of Decision July 15, 1992

Comment A7v:

The sensitivity of the analytical methods is not great enough to properly address the concentration
levels of toxics that pose potential biological hazards. Theoretically, one molecule of some toxins
or ionizing radiation can modify a particular information storage spot on DNA of that particular
germ cell and affect the next generation and others to follow. Therefore, I think that the front edge
of the ground water plume should be determined with much, much greater sensitivity than shown
in the Lab’s data sheets. See the enclosure by Professor Marc Lappe for a well documented review
of the questions about biological exposures to low levels of toxics.

Letter #16; WC-108
Response A7v:

The detection limits for the volatile organic compounds (VOCs) in ground water plumes are driven
by the limits associated with the sampling and analytical techniques (e.g., gas chromatography)
used to measure the contaminant concentrations —not by limits associated with toxic effects. With
present analytical techniques, the detection limits for most of the VOCs dissolved in water are at or
below 0.5 parts per billion (ppb). Even under the linear no threshold dose-response model used to
predict the incremental probability of cancer as a function of exposure or dose to a given
contaminant, the risk of cancer decreases to very small levels as the exposure levels also drop to
vanishingly small levels. Thus, even though we cannot measure VOCs reliably in the parts-per-
trillion range, for example, the associated health risks of potential exposures to ground waters with
those levels of contaminants are also correspondingly low. This comment is also addressed under

ATp.

Comment A7w:

Environmental regulations with regard to both chemical and radioactive toxins are not sufficiently
protective of public health. “Allowable” levels of radioactive toxins have been lowered over the
years as new scientific data becomes available. It is morally and ethically wrong for EPA to try to
increase the allowable levels of radioactive hydrogen in the drinking water by a factor of three. It
is already too high. The DOE Order that would allow a benchmark for action to be nearly 10°
disintegrations per second per liter of water is appalling. The concentrations of some radioactive
and chemical toxins can be biologically and physically increased. More and more chemical toxins
are being identified that have no threshold to their toxic biological hazards effects at low
concentrations, like radioactive toxins. They also have long-term deleterious consequences.

Letter #16; WC-109
Response A7w:

DOE and LLNL commit to preventing tritium in ground water from reaching the public in excess
of 20,000 pCi/L, the current California and Federal tritium drinking water standard. According to
U.S. EPA, exposure to this concentration of tritium in 2 liters of drinking water per day would
result in a dose of 4 millirem per year. The background dose from radon, cosmic radiation,
foodstuffs and other sources varies from 100 to 300 millirem per year. Thus, the dose from
drinking water containing 20,000 pCi/L represents, at most, 4% of the total background dose. In
addition, fate and transport modeling indicates that tritium in ground water originating from the
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LLNL Site will be at least a factor ten less than 20,000 pCi/L before it reaches any drinking water
supply wells. ‘

Comment A7x:

Assessments of health and environmental hazards are invariably of limited duration, scale, and
scope. The hazard assessments are usually calculated as simple probability functions of about four
factors. Some experts say that these kinds of probabilistic calculations are questionable because
they are not testable and are more like a mathematical game of chance. Realistic hazard
assessments must include other factors such as time and spatial relations among the factors. Also,
it is not enough to compute probabilities; one has to operationally compare results of these
computations with physical and biological reality to have meaningful force. Are the currently used
hazard assessment “codes” worth their salt? Prove it to a panel of biologically informed
independent experts. So much rests on their uses.

Letter #16; WC-110
Response A7x:

There are many uncertainties associated with the prediction of the cancer risks associated with
exposures to low levels of toxic substances in ground water and other environmental media. The
EPA has published various documents that provide guidance regarding assessments of exposure
and cancer risk. The EPA believes their risk assessment procedures are health-protective, and in
uncertain cases, EPA designs its assessments to err on the health-protective side. Collectively,
these documents set forth the scientific basis of risk estimation and lay out the assumptions and
inferences that risk assessors are to use in quantifying the cancer risks of environmental
contaminants. Issues addressed include weight-of-evidence criteria to evaluate whether a
substance is a possible human carcinogen and animal bioassay data to estimate cancer-risk factors.
Our risk-assessment techniques, as outlined in the Baseline Public Health Assessment, are
consistent with the existing guidelines.

Comment A7y:

The PRAP should be more explicit and detailed. It is too vague to be a basis for an effective ROD
or cleanup. It outlines a generally reasonable approach to remediation, yet it is vague and defers
most remediation details to a later time. Nothing in the NCP precludes LLNL from submitting a
clearer, more complete and explicit PRAP and ROD, which is precisely what LLNL should do.

Transcript p.110; MC-41
Transcript p.115; MC-56
Letter #1; WC-8

Letter #1; WC-31

Response A7y:

The regulatory agencies clearly and explicitly instructed LLLNL to produce a PRAP with minimum
detail and that was relatively simple so that it could be understood by nontechnical people.
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At the PRAP stage of the CERCLA process, the issue to be decided by the Federal facility and the
regulatory agencies, with input from the public, is selection of a conceptual remedy. The specifics
of that remedy follow the ROD in other documents.

Other comments related to Comment A7y follow in Comments A7y(i) through A7y(vii) below.

The post-ROD documents (the Remedial Action Implementation Plan and the Remedial
Design/Remedial Action documents) will contain the details of remedial action.

An explicit and detailed PRAP document is desirable for the following reasons:

Comment A7y(i):

Very few Superfund sites have actually been cleaned up. This, combined with the technical
difficulties and scale of the LLNL site argues for not merely meeting EPA minimum guidance in
order to achieve a cleanup.

Response A7y(i):

The reponse to Comment A7y addresses this comment.

Comment A7y (ii):

There are virtually no formal opportunities for public comment at a Superfund site after this point.
Since the PRAP is the formal basis for public comment, the quality of that comment will be
dependent upon the quality of the PRAP. A vague PRAP evokes vague comments that are likely to

be dismissed.

Response A7y (ii):

LLNL intends to consider all comments and not dismiss any comments. In addition, LLNL and
DOE requested that the public evaluate and comment on all remedial alternatives considered, and
the contents of the Administrative Record, which includes the FS. The PRAP summarized the
salient parts of the FS. LLNL is committed to continued community involvement in the ground
water cleanup, if there is sufficient interest.

The responses to Comments Blc, C3b, C4a, and C4b also address this comment.

Comment A7y(iii):

Because the ROD is the primary point of reference for resolving future cleanup disputes, it should
be as detailed as possible and embody clear commitments.

Response A7y(iii):

Future cleanup disputes, if any, will be addressed via the CWG with regulatory agency oversite.
The post-ROD documents, the Remedial Action Implementation Plan and the Remedial
Design/Remedial Action documents, will contain the details of remedial action.
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Comment A7y(iv):

The FFA for this site is particularly weak. The regulatory agencies cannot sue DOE or LLNL for
failure to remediate. Failure of DOE to fund the cleanup is considered force majeure, a sufficient
excuse from the obligations of the agreement. The FFA contains no deadlines for remedial action
or measures of remedial success. Thus, the ROD needs to contain explicit and detailed
commitments. This is especially the case since DOE, the responsible party, is the lead agency on
this site.

Response A7y(iv):

The FFA binds LLNL/DOE to the corrective action requirements under RCRA and the response
requirements under CERCLA and to meet or exceed all Applicable or Relevant and Appropriate
Requirements (ARARs). The FFA includes stipulated penalties for failure to meet agreed upon
deadlines and milestones and failure to comply with a term or condition of the agreement that
relates to an interim or final remedial action. In addition, there are other enforcement options as
well under the FFA. The post-ROD documents, the Remedial Action Implementation Plan (RAIP)
and Remedial Design (RD), will contain more specific deadlines for remedial actions than those in
the FFA.

Comment A7y(v):

Because the cleanup is likely to take a long time, and interest in this site at this time is probably the
highest it ever will be, it is desirable to codify commitments in the PRAP and ROD in the greatest
detail possible.

Response A7y(v):

The CERCLA documents for the LLNL site have been prepared according to the National
Contingency Plan and in cooperation with the overseeing regulatory agencies. LLLNL commits to
continue to support the involvement of the community in the project.

Comment A7y(vi):

The PRAP represents the last opportunity to incorporate new information and evolving
perspectives into the primary CERCLA documents prior to the ROD. Even Project staff have said
that their source investigation and evaluation of new remediation technologies are not yet complete.
The information in the RI/FS/PRAP is about 2 years old. For this reason, the PRAP, if limited to
a summary of the RI/FS, will inevitably not reflect LLNL’s most current thinking. The new
information that has been developed should be, at a minimum, published elsewhere and
summarized in relevant detail in the PRAP.

Response A7y(vi):

The new information will be published as it becomes available in Monthly Progress Reports, as
Technical Reports, and in subsequent CERCLA documents. These documents will be available
for public review. If new information shows there are actual health risks, the remedy will be
augmented or modified to address them.
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Comment A7y(vii):

Most importantly, the vagueness of the present PRAP masks a great deal of uncertainty about the
technical feasibility of the cleanup alternative preferred, the estimated cleanup time, how various
remedial designs might affect this, the ability of the wells shown to give the cleanup time estimates
given, in the vadose zone cleanup decision process, and in the exact means of plume capture and
whether this is actually still possible. These issues have not been addressed by LLNL staff. To
allow a vague PRAP to stand is to allow the difficult questions that are, or ought to be, at the heart
of the ROD to remain unanswered until after that ROD is entered.

Response A7y(vii):

The state-of-the-art is such that the answers to these questions will only come after we have begun
to extract and treat ground water and monitoring the effects. It is LLNL’s intention to monitor the
entire process carefully. We will respond to the field data by modifying the pumping schedules
and installing new extraction wells to make sure that the remediation is conducted as effectively

and quickly as possible.

As discussed in the response to Comment A7y(ii), selection of the remedial alternatives was based
on the entire Administrative Record, not just the PRAP. LLNL and DOE encouraged the public to
review and comment on the entire Administrative Record. The selected alternatives were chosen
based on review of available technologies, and LLNL and DOE are confident that they are the most

appropriate remedies for the site.
A8. Cleanup Alternatives/Technologies/Costs

Comment A8a:

Enhanced aerobic biodegradation should be considered for the Gasoline Spill Area, for its cost-
effectiveness and speed.

Letter #1; WC-41
Response A8a:

LLNL studies show that biodegradation is currently occurring in the Gasoline Spill Area. The
gasoline contaminated sediments above the water table are slowly being metabolized by the
naturally occurring bacteria. Physical and chemical conditions in the saturated sediments below the
water table limit the ability of bacteria to degrade the gasoline. These conditions, namely, limited
oxygen availability, higher contaminant concentration, and lower numbers of naturally occurring
bacteria, are being studied to find ways to enhance the degradation rate. Naturally occurring
bioremediation is less expensive, compared to other methods, but can be very slow and limited by
toxic thresholds of the organisms to the contaminants. Enhanced biodegradation may be used in
the Gasoline Spill Area to cleanup remaining gasoline after dewatering and venting and/or steam
injection remove the higher concentrations.

All ongoing investigations and new information will be reported in the LLNL Monthly Progress
Reports.
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Comment A8Sb:

LLNL should use its best efforts to locate and use an offsite granular activated carbon (GAC)
regenerator, rather than simply disposing of the spent GAC.

Letter #1; WC-44
Response ASb:

This comment is addressed in the PRAP in the second paragraph on page 17, where it states that
“...the GAC will be shipped offsite where it will be commercially regenerated to destroy or
recycle, if possible, the absorbed contaminants.”

Comment ASc:

The offsite impacts of remedial technologies need to be considered. Of considerable interest to this
project and to cleanups of this type generally would be an analysis of the environmental cost of
cleanup technology choices.

Letter #1; WC-45
Response ASc:

The offsite impacts and environmental costs of remediating ground water at LLNL may include
energy use, materials use, and further processing and disposal of hazardous materials. The
consumption of electricity for the mix of chosen technologies, granular activated carbon, air
stripping, and UV/oxidation, is approximately 3.0 million kilowatt-hours (kW-h), which is less
than 1% of the electricity usage at the LLNL site annually.

The treatment systems will initially require about 8,500 pounds of activated carbon and an annual
renewal of about 40,000 pounds of activated carbon. The UV/oxidation systems at Treatment
Facilities (TF) A, B, E, and F will require about 103,000 pounds of hydrogen peroxide annually.
If metals are treated at TFD, this system will require an initial 20 cubic feet of anion resin and
about thirty-five 55-gallon drums of caustic for regeneration, resulting in the disposal of about 70
drums of regeneration waste annually. These quantities of energy and materials are required to
treat about 165 million gallons of water annually to extremely low concentrations. The FS
contains details regarding processes and costs of carbon regeneration and ion exchange resin
disposal/regeneration.

Another way 10 look at the relative costs of remediation is to compare the costs of remediating and
monitoring the plume with the cost of plume monitoring only. With no treatment, the present-
worth cost of monitoring for 200 years is $10 million; with treatment, the present-worth cost is
about $90 million. In comparison with the energy and material uses given above for cleanup, the
use of energy and materials for treatment, if required, at the point of water use in downtown
Livermore, using air stripping technology is 200,000 kW-h of electricity, about 7% of the energy
use for the seven planned onsite treatment facilities.
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Comment A8d:

Contaminated water should not be returned to the ground. Out of sight is not out of mind or body
tissue.

Letter #5; WC-58
Response A8d:

As described in the PRAP, the cleanup objectives and all remedial alternatives involving the
treatment of ground water require discharge concentrations to be below the limits shown in Table 1
of the PRAP. These discharge limits are below State and Federal MCLs for PCE, 1,1-DCE, 1,2-
DCE, total trihalomethanes, benzene, ethylbenzene, toluene, total xylenes, hexavalent chromium
and lead. The discharge limits for TCE, 1,1-DCA, ethylene dibromite, total chromium, and tritium
are equal to the Federal and/or State MCL. (Note that the discharge limit for EDB is now 0.02
ppb, the same as its MCL, rather than the 5 ppb shown in Table 1 of the PRAP). The discharge
limits for 1,2-DCA and carbon tetrachloride are higher than the MCL, but are specified for LLNL
by the RWQCB. Based on our current understanding of risks associated with these trace
concentrations, they do not pose a significant public, occupational, or environmental hazard.

Comment A8e:

There aren’t enough monitoring wells to the west of the LLNL site, which will make it hard to
detect any “rogue” VOC contaminants that may have bypassed the screened intervals in the wells
on Vasco Road and to define either the northern portion of the Arroyo Seco plume or the southern
portion of the northwest offsite plume.

Transcript p.115; MC-57
Letter #1; WC-32

Response A8e:

LLNL agrees that the northern boundary of the offsite PCE plume is not as well defined as other
portions of the plume, due to a lower density of monitor wells. LLNL has installed as many wells
as the property owners in this area have permitted. All of this land is scheduled for residential
development. Additional wells may be installed after development plans are finalized.

Existing monitor well data and sediment sampling for this area indicate that VOC concentrations
are low, and that VOCs occur in a limited number of water-bearing zones. We anticipate that after
city streets are in place, LLNL will be able to install several piezometers and/or monitor wells to
ensure that these VOCs are remediated.

LLNL presented very strong evidence that the VOC plume near the intersection of Vasco Road and
Patterson Pass Road does not originate from either the LLNL site or from any LLNL activities
(Iovenitti ez al., 1991). If LLNL is found to be the source of chromium in this area, LLNL will
incorporate this area into the Remedial Design.
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Comment ASf:

The extraction well network proposed is too sparse, and may result in dewatering of the aquifer,
and an inability to adequately extract and treat all of the contaminated ground water.

Letter #1; WC-34

Response ASf:

Extraction wells will be installed in phases, and the spacing will be based on observed, not
predicted extent of capture. The capture estimates shown in the PRAP and FS were our best
estimates of expected well performance at the time these reports were prepared, and will be verified
with field observations. Well locations will be adjusted, if necessary, to ensure complete capture
of contaminated ground water.

Comment A8g:

The discharge limits contained in Table I of the PRAP are not all clearly protective of health and
the environment. A number of them greatly exceed the maximum contaminant levels for drinking
water. Unless there is some limitation on quantity or other kind of limitation, there is no way of
knowing that these are protective. Also, the contaminants listed are not sufficiently inclusive.

Transcript p.116; MC-59
Letter #1; WC-35

Response ASg:

The discharge limits for carbon tetrachloride and 1,2-DCA shown in Table 1 of the October 1991
PRAP are correct. A more recent RWQCB Order (No. 91-091) than that cited in Table 1 of the
PRAP, specifies a 0.02 ppb discharge limit for EDB (its MCL) rather than the 5 ppb shown in
Table 1. Specific discharge limits exist in LLNL’s NPDES permit only for PCE, EDB, and
benzene. Footnote “b”in Table 1 explains that the other compounds in Table 1 are included in the
5 ppb total VOC limit. LLNL intends to comply with this recent Applicable or Relevant and
Appropriate Requirement (ARAR), which has been promulgated by the California RWQCB.
However, LLNL will clean up the in situ ground water to the lower of the State or Federal MCLs
in Table 1, or 0.5 ppb for both 1,2-DCA and carbon tetrachloride.

Freon is not included in Table 1 because it does not occur anywhere in LLNL-area ground water in
concentrations above the MCL. The California MCL for Freon 113 is 1,200 ppb. Since Freon is
a VOC, itis also included in the 5 ppb total VOC discharge limit.

Comment A8h:

When you air strip, what is the half-life of the contamination that is released into the air? How
long are the contaminants in the air before they are back on the ground or in someone’s lung?

Transcript p.68; MQ-10
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Response ASh:

LLNL will employ activated carbon to filter the effluent air stream so that the concentrations of
contaminants in air released to the atmosphere are nondetectable. Although we are not releasing
measurable quantities of VOCs into the atmosphere during our pilot studies, literature states that
any VOCs that do reach the atmosphere quickly photodegrade with a half-life on the order of days.

Comment AS8i:

What are the equilibrium constants of the catalytic oxidation reaction? Does it go to completion? If
so, what proof do you have that it goes to completion? Just half of it might be oxidized.

Transcript p.69; MQ-11
Response AS8i:

Catalytic destruction efficiency is a function of catalyst temperature, influent concentrations,
catalyst configuration, and residence time (chamber volume/flow rate). Allied-Signal, Inc., has
developed a catalyst that retains its destruction efficiency in the presence of halogenated
hydrocarbons. They have investigated the destruction efficiency as a function of the above-
mentioned variables for a variety of contaminants, including benzene, toluene, carbon
tetrachloride, 1,1,2-trichloroethane, chlorobenzene, and 1,2-dichlorobenzene (Lester, 1989).
Catalytic oxidizers are currently operating on sites with excellent operation and destruction
efficiencies (King, Buck & Associates, 1990 and 1991).

Allied Signal, Inc.’s, results indicate that the catalytic oxidizer can achieve destruction efficiencies
of >98% for benzene, toluene, ethylbenzene, and xylene; >90% for trichloroethylene, 1,2-
dichloroethane, and ethylene dibromide; and >95% for all other fuel hydrocarbons (Mack Buck,
Personal Communications, March 13 and May 17, 1991).

If the operating catalytic oxidation system does not perform to ARARs, LLNL will augment it with
proven technologies such as GAC or substitute another proven technology.

Comment ASj:

Why have you selected UV/oxidation for some areas and air stripping for other areas?
Transcript p.77; MQ-15

Response AS8j:

As discussed in the FS and on page 31 of the PRAP, ultraviolet light (UV)/oxidation-based
treatment technology was selected for use at the four treatment systems where the influent
compounds and concentrations are effectively treated by this technology, i.e., at TFA, TFB, TFE,
and TFF. UV/oxidation has the advantage of destroying most contaminants, converting them to
harmless compounds. However, it is not effective on single carbon-bond compounds such as
1,1,1-trichloroethane, 1,1-dichloroethane, chloroform, and Freon 113. Where the influent water
will contain significant concentrations of these compounds (at TFC, TFD, and TFF), air stripping
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with GAC polishing will be used because it can efficiently treat the compounds and concentrations
expected at these facilities at lower cost.

Comment A8k:

Have you considered the possibility of formation of dioxins from the catalytic oxidation process as
it applies to chlorinated organics? Are there any plans for sampling the offgas from that process?
If you sample the offgas and do find dioxins, do you have a contingency plan?

Transcript p.77; MQ-16
Response ASk:

LLNL is planning to use catalytic destruction rather than thermal oxidation because thermal
oxidation of benzene in the presence of chlorinated compounds can produce dioxin. Results of
testing catalytic oxidation units in operation show no production of tetrachlorodibenzo-para-dioxin
(TCDD or dioxin). Past studies show excellent destruction rates of dichlorobenzene, which is
essentially half of a dioxin molecule, by catalytic oxidation. Any dioxin formed is destroyed by
the catalyst. We will perform treatability tests of destruction efficiency versus operating
parameters prior to starting a new treatment system to insure that we construct a system that meets
all regulatory requirements.

LLNL will continue to test, by sampling influent and effluent streams, all new treatment facilities
to insure proper destruction and/or removal of contaminants. We will take corrective action
whenever a discharge limit is exceeded. Depending on the circumstances, we may lower the flow
rate which would increase residence time, increase temperature, or filter the effluent with activated
carbon. .

Comment A8IL:

According to an article in the Valley Times, more than 90% of the cost of the cleanup will go to
paying staff and consultants. Why are the labor costs so high when there is obviously a lot of
equipment that is needed, as well. Also, is the total 50-year cost quoted in that article—$103
million—correct?

Transcript p.83; MQ-19
Response AS8I:

The estimated costs of the ground water remediation are specified in summary form in the PRAP
and in detail in the FS. The costs are shown over a 50-year period, and are indeed labor intensive.
The labor costs involve implementing, monitoring, and optimizing the cleanup over the entire
duration of the cleanup. In addition, development and evaluation of new and innovative cleanup
technologies and approaches are labor-intensive tasks. The estimated $103 million present-worth
cost quoted in the article is correct.
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Comment A8m:

The PRAP should include an accurate map of the piezometric surface LLNL expects its ground
water remediation to create. Such a map should include selected streamlines with time markers to
its extraction wells and from recharge facilities. It should be a product of a realistic aquifer
model—as opposed to the map LLNL presents in the PRAP.

Letter #1; WC-42

Response ASm:

The results and figures presented in the PRAP reflect simplified, analytical modeling conducted for
planning and budgeting purposes. Models of this type are not generally capable of providing
accurate predictions of a complex piezometric surface. A more complex, numerical flow and
transport model has been developed to answer such questions. The numerical model and
associated publications are discussed in the response to Comment A7g. All ongoing investigations
and new information will be reported in the LLNL Monthly Progress Repors.

Comment A8n:

As it currently stands, the PRAP really only looks at one actual cleanup option. Two of the
alternatives presented (no action and deferred action) appear to not meet the requirements of
CERCLA or the NCP. Alternative #2 takes so long to remediate the site, even under LLNL’s
optimistic assumptions, that in reality it is just a containment, and not a remediation option. Thus,
the NCP requirement that the PRAP compare sufficiently thought-out alternatives, is not met.
LLNL personnel argue that the PRAP is not meant to carry the detail that Tri-Valley CARES would
prefer—but since the FS does not provide sufficient detail, either, the PRAP or some other formal
addition to the record that is subject to public comment must do so.

In addition, the cleanup time projected in that one actual option — 53 years — is much too lengthy.
There is concern about changes, etc. in contaminants over that time period and what guarantee
LLNL can make that the cleanup will be accomplished in that time frame. One person suggested
cutting that estimate in half. Thus, the PRAP should look at faster, more aggressive cleanup
alternatives. The PRAP should look at more capital-intensive approaches. The preferred cleanup
plan should be compared against these. Suggested cleanup time estimates are: 50 years; 30 years;
and 20 years. More rapid cleanup plans may be more cost-effective over the life of the project.

Transcript p.96; MC-12
Transcript p.111; MC-44
Transcript p.120; MC-69
Transcript p.126; MC-80
Letter #1; WC-11

Letter #1; WC-16

Letter #3; WC-49

Letter #4; WC-54

Letter #4; WC-55

Letter #5; WC-57

Letter #7; WC-65

Letter #9; WC-73

Letter #10; WC-78
Letter #12; WC-86
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Letter #13; WC-95
Letter #15; WC-106

Response ASn:

We continue to evaluate the effects of using more extraction/injection. wells, and varying well
locations and pumping rates over time to expedite cleanup. Regulatory deadlines necessitated that
we present a limited number of pump-and-treat strategies in the FS and PRAP. Within the general
pump-and-treat framework outlined in the PRAP, there is latitude to adjust the extraction and
injection rates and patterns to try and enhance cleanup times, and LLNL is planning to incorporate
such enhancements into the Remedial Designs. We agree that more vigorous extraction and
injection can probably enhance cleanup times, and may also lower overall costs over the lifetime of
the project. As previously stated, recent ground water transport simulations indicate a 30-year
cleanup time may be achievable using about 35 extraction locations and 15 recharge locations, with
a different subset of wells being used at various times.

There are many technical issues related to remediation speed and likelihood of success, such as
limited and sparse environmental data; complex and uncertain geology, hydrology, and chemistry;
diffusive transport of contaminants, how to best monitor the progress of cleanup, economic trade-
offs, i.e., upfront equipment and well costs versus longer operating costs, etc. These issues are
not unique to LLNL and exist at many, if not most, CERCLA sites. Forecasting the effectiveness
of a cleanup strategy like pump-and-treat strains the current limits of scientific knowledge of
environmental processes. LLNL is aware of the uncertainties inherent in these predictions, and in
response, we continue to investigate means of reducing these uncertaintes.

Although the primary goal of Alternative No. 2 is containment, it is still a viable cleanup strategy
that takes longer than Alternative 1 because active source remediation with extraction wells in the
source areas is not included.

Comment A8o:

Is there a time period when DOE and LLNL are going to reduce the concentration of toxics in
ground water?

Letter #13; WC-93

Response A8o:

As specified in the PRAP, the current projected time period for cleanup for the Livermore site is
about 50 years. We hope to be able to reduce this time significantly by incorporating new
technologies and approaches that develop in the future. As stated in the response to Comment
A'7a, recent modeling results indicate that use of 35 extraction locations and 15 recharge locations,
with a different subset of wells being used at various times, may be able to reduce the cleanup time
to about 30 years. To enable this, LLNL must have a ROD that allows flexibility to incorporate the
new developments.
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Comment A8p:

A recent article by two scientists from the Oak Ridge National Lab reported that the pump and treat
method has never been found to permanently clean up ground water to cleanup goals because of
continuing contribution of contaminants in the soil or vadose zone. That being the case, the Lab
should aggressively pursue vadose zone cleanup wherever practical, particularly in areas of high
concentration or hot spots. The PRAP should address this possibility and specify what it would
do if it finds thar cleanup is not going as planned.

Transcript p.106; MC-29

Response ASp:
As stated on pages 11 and 27 of the PRAP, LLNL plans to remediate vadose zone contamination

to prevent migration to ground water above MCLs (Dresen et al., 1991). The responses to
Comments A4m and A7m also address vadose zone cleanup and investigations.

LLNL and DOE are committed to aggressively pursuing vadose zone cleanup in areas of high
concentrations. Contingency plans are a required part of the post-ROD Remedial Design

documents.

Comment A8q:

Vadose zone cleanup, as proposed in the PRAP, is limited to only the Gasoline Spill area and one
adjacent area. Contamination may very well be moving from the soil into the ground water. One
of the reasons ground water cleanups have not been lasting cleanups is due to contaminant
migration from the vadose zone to the ground water. Thus, LLNL should put more emphasis on
vadose zone cleanup. For one thing, it is cheaper and easier to clean up while it is still in the
vadose zone.

Transcript p.123; MC-75

Response A8q:

We agree that vadose zone cleanup is an important element of the overall remediation. The PRAP
states that two, possibly three, areas (the Gasoline Spill Area, Building 518 Area, and possibly
Trailer 5475 Area) will require vadose zone remediation. The PRAP clearly states on p.3, “...that
an additional site (Trailer 5475 in the East Taxi Strip Area)...[may be] added to the list [of vadose
zone remediation areas] when soil investigations are complete.” Although the additional detailed
Trailer 5475 investigations are not yet complete, available data indicate vadose zone cleanup will be
conducted in that area.

Results of the vadose zone fate and transport study described in the response to Comment A8p will
determine if additional LLLNL areas require vadose zone remediation.
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A9, Other PRAP Issues

Comment A9a:

The PRAP conflicts with DOE cleanup goals; there are problems with the internal consistency of
the DOE 5-Year Plan, which specifies a 30-year cleanup goal, but also states that it will initiate
remediation at LLNL in the year 2019.

Transcript p.120; MC-70
Response A9a:

This comment refers to an error in the 1991 DOE five year plan that indicated cleanup would begin
in the year 2019. LLNL and DOE plan to implement the full cleanup described in the ROD in
1995. The PRAP states that it may take about 50 years to reduce residual contaminant
concentration in ground water levels below MCLs, using the 18 initial extraction locations in the
preferred remedial alternative that is summarized in the PRAP. However, DOE and LLNL are
continually looking at innovative technologies to optimize the cleanup. DOE and LLNL have an
ongoing optimization and engineering analysis program to find more efficient and faster ways to
cleanup the site in support of Secretary Watkin’s 30-year cleanup goal and the DOE’s 30-year
clean up goal, as stated in the Five Year Plan. This 30-year cleanup goal is based on the existence
of new technologies in the future that could be utilized to permit more efficient and quicker
cleanup. As mentioned in the response to A7a, recent simulation indicates that a 30-year cleanup
may be achievable using more extraction and recharge locations.

Comment A9b:

The PRAP needs to include provisions for keeping abreast of new technologies; what criteria it
would use to reconsider the technical solutions; and the criteria for modifying the PRAP, including
any public involvement that would be required pursuant to modifying the PRAP.

Please describe in detail procedures, or a process, whereby LLNL intends for new developments
to be incorporated into the CERCLA process, and how the public will be informed and involved in
decisions. Please describe what kind of actions would trigger a reopening of the RI, FS, PRAP,
or ROD.

Transcript p.106; MC-30

Transcript p.113; MC-47
Letter #1; WC-20

Response ASb:

LLNL is committed to keeping abreast of, if not developing, new remediation technologies.
LLNL will consider incorporating future new technologies if there are significant cost or technical
benefits, such as shorter cleanup times, lower operation and maintenance costs, or better
contaminant destruction efficiencies. The public will be informed of such developments and
participate in the decision making process through Monthly Progress Reports and CWG meetings.
We do not foresee any circumstance that would trigger a formal re-opening of the RI, FS, PRAP,
or ROD. The ROD may be ammended, as indicated by EPA guidance, to incorporate subsequent
actions, e.g., if vadose zone investigations warrant additional remedial action as required by
CERCLA, amendments to the ROD would involve public review and comment.
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Comment A9c:

LLNL needs to provide additional budgetary information (e.g., past LLNL funding requests to
DOE and DOE’ s ultimate funding response) to enable the public to better evaluate the probability of
a successful cleanup at the Main site. These budget documents are matters of public record and are
vital to understanding the constraints under which GWP staff operate. Please make this
information available to the public as part of the suite of documents supporting the PRAP.

Letter #1; WC-47

Response A9c:

LLNL funding requests to DOE for environmental restoration work and DOE’s ultimate funding
response to LLNL are a matter of public record and are available to the public through the LLNL
Budget Office (510-423-2890).

Comment A9d:

The PRAP and supporting documents do not mention decontamination of existing structures at
LLNL. When is the decontamination and decommissioning of Buildings 212, 281, 292, and 412E
expected to be completed? Have any decommissioning plans, other than those for Building 281,
been prepared? The CERCLA documents should reference these plans.

During the initial decontamination phases (spent fuel removal, removal or irradiated components,
and removal of radioactive fluids) at Building 281, were there any releases of radioactivity into the
air, soil, or ground water? If yes, please describe the releases in detail. Were these and related
decon operations at other buildings (e.g., the hot cells and industrial-scale nuclear chemistry
operations that were a feature of the early years of this site) ever investigated thoroughly as
potential sources in the RI? It appears not.

Leuter #1; WC-38
Response A9d:

To date, only Building 281 has been granted DOE approval for decommissioning. Preliminary
decontamination has been completed at Buildings 212, 281,292, and 412E. There is currently no
DOE funding for writing decommissioning plans, nor for performing the final decommissions of
these buildings. During the initial decontamination of Building 281, there were no releases of
radioactivity to the environment. Building 212 was investigated as a potential source in the RI.
Buildings 281, 292, and 412E were not identified as being potential sources by the source ranking
system developed for the RI, so they were not investigated. Since the RI, however, those
buildings have undergone preliminary evaluations, and it appears that only Building 292 has
experienced a significant environmental release. Releases occurred in this area when a pipe froze
and burst in December 1990, and during previous tank overflows. The piping has been sealed to
prevent future releases. The tank has been taken out of service and sealed from future use.
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Comment A9e:

Does the PRAP as written, which is highly conceptual, meet EPA’s standards for documents of
this sort? :

Transcript p51; MQ-2
Response A9e:
Yes, since it has been approved by all overseeing regulatory agencies, including U.S. EPA.

B. RIFS Documents
Bl. Deficienciesin the RIUFS

Comment Bla:

Problems with the PRAP are rooted in deficiencies raised in the RI/FS. In its comments, Tri-
Valley CAREs directs its comments to the entire RI/FSIPRAP sequence, where those comments
are germane to the selection of a remedy.

Letter #1; WC-4
Response Bla:

Both the RI and FS were based on data available at the time they were written, and both have been
accepted by the regulatory agencies, including EPA. :

Comment B1b:

The RI/FSIPRAP obscures the import of local areas of contamination by blending them in with
sitewide statistical summaries, saying that they are not significant over the site as a whole. You
can generate a lot of nondetects in a statistical analysis by having such a large site and a large
number of samples.

Where are the inorganic contaminants shown in Appendix P of the RI found on the Site?

The use of the 99th percentile to represent maximum concentrations is affected by the number of
non-detects also included in the statistical analysis, as was done to select compounds of concern
for the risk assessment.

The analysis of trends in concentration in monitor wells, the exclusion of data less than the MCL is
of particular concern. It would be difficult to find a better way to make it impossible to tell where
the plume is expanding. An analysis of contaminant trends in the “leading edge” of the plume is
needed.

Transcript p.115; MC-55
Letter #1; WC-30

Response Blb:

As referenced in Appendix P of the RI, the locations of the inorganic compounds shown in
Appendix P are shown in Figures 5.2-11 and 5.2-12 in Chapter 5 of the RIL
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Regarding the use of the 99th cumulative percentile to summarize maximum concentrations, the
99th percentile is used to represent the upper-bound concentration of a particular substance, as
opposed to using the single maximum reported value, to avoid being unduly influenced by a single
extreme value. This extreme value may be an “outlier” and unrepresentative of a true maximum.
Although isolated extreme values may be “true” and therefore cause for concern, extreme values
may also be the result of sample handling errors or analytical variability. Extreme values are
usually reanalyzed for verification, and all wells are sampled on a quarterly to yearly schedule. We
collect duplicate samples for 10% of all sampled wells and send them to a second laboratory for
analysis. These duplicates check data precision. Test standards are also sent on a periodic basis to
the contract analytical laboratory to check data accuracy, as described in Standard Operating
Procedure 4.6, QA/QC Requirements for Data Generated by Analytical Laboratories (Rice et al.,

1990.)

Since it is derived from the distribution of all reported concentrations, the 99th percentile will
always be less than or equal to the maximum reported value.

In the RI, 99th cumulative percentiles were compared to regulatory limits to determine if a
substance should be included in the risk assessment. However, as is stated on page 5-9 of the RI:
“to ensure that a substance was not omitted from consideration, we also compared maximum
reported concentrations to the respective Federal and/or State regulatory limits...”

Regarding the use of sitewide versus localized sample sets when using statistics to make decisions,
most of the statistical analyses in the RI were done to identify compounds of concern for the
Baseline Public Health Assessment, a task for which sitewide summarization is appropriate. More
localized sample sets are indeed more appropriate for site-specific investigations with smaller-scale
objectives.

Local source areas are investigated fully and are a part of ongoing activities of the ERD. Source
investigations cease when the data show that the concentrations and distribution of hazardous
materials within the vadose zone are not currently, nor in the future, expected to result in
concentrations in ground water exceeding an MCL, or present a risk to employees working in the
area. When complete, the source investigation results are reported in the LLNL Ground Water
Project Monthly Progress Reports, including all analytical results obtained during the
characterization.

Enforceable regulatory cleanup levels (MCLs) exist only for ground water. Since exposure to
LLNL’s surficial soils does not present a health risk to site workers or the public, hazardous
materials in the soil are only of concern if data indicate that migration would result in ground water
concentrations greater than an MCL. No further work is planned in source areas in which the data
indicate that significant migration to ground water is unlikely.

Regarding the exclusion of wells from the VOC trend analyses (see page 4-212 of the RI), if the
average concentration of VOCs in the well is less than the MCL, it was excluded from trend
analysis for two reasons. First, analytical variability is greater among samples with lower
concentrations, particularly near the method limits of detection. By eliminating wells with average
concentrations below the MCL, the “noisiest” data are excluded, so fewer false trends are
identified. Second, since MCLs are identified as ARARs, regions with wells that have
concentrations less than MCLs are not a target for cleanup actions and are therefore of less
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concern. Admittedly, some information on concentration trends may be selectively ignored by
using this criteria, but the utility of that additional information is questionable.

Comment Blc:

Primary CERCLA documents are not objective and/or are written to be reassuring to the general
public. Because of this, the objectivity of technical investigations is at risk and, at the same time,
the public is shut out of effective participation.

Transcript p.113; MC-48
Response Blc:

Significant effort is made in the primary CERCLA documents to make them as nontechnical and
understandable as possible. For example, a separate fact sheet was prepared to facilitate
understanding of the PRAP. These efforts are not meant to be “reassuring to the public.”
Objectivity of the LLNL work is provided by internal and external peer review from experts in the
fields of hydrogeology, the vadose zone, and modeling. The primary CERCLA documents are
written to be factual and as complete as the current data allow.

The public has assuredly not been shut out of effective participation in the CERCLA process. In
addition to reporting project activities and findings in the Monthly Progress Reports, LLNL/DOE
have spent considerable time and effort preparing the CERCLA documents and helping the
community understand these documents and the ongoing work by making presentations and
answering questions at CWG meetings. In addition, LLNL/DOE have offered to continue to work
with the community beyond the requirements of CERCLA by supporting the interested community
members after the ROD is signed (see PRAP Section 6.5, page 41).

B2. Timing

Comment B2a:

Tri-Valley CAREs didn’t receive the Remedial Investigation report in a timely manner—until after
the (RI) formal comment period had already passed—so they could not submit comments on this
document.

Letter #1; WC-1
Response B2a:

LLNL explained to Tri-Valley CAREs at the February 7, 1990, CWG meeting, that there were
delays in the printing of the RI report. LLNL offered to photocopy certain sections of the RI for
Tri-Valley CAREs if requested. No such request was made. In addition, Tri-Valley CAREs was
reminded at the February 7 meeting that draft copies of the RI were available for their review in the
LLNL Visitor’s Center and at the Livermore Public Library. In addition, the R was the subject of
a CWG meeting on June 28, 1989, 5 months before the draft RI was issued. LLNL source
investigations, a major part of the RI, were the subject of the subsequent August 30, 1989, CWG
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meeting. Numerous community questions and issues were addressed by LLNL staff at these
meetings.

C. Community Relations
Cl. Community Work Group

Comment Cla:

The Community Work Group wishes to continue to function as an advisory group to the LLNL
Main site Superfund cleanup. They wish to remain part of the LLNL community relations program
as outlined by SARA, for the foreseeable future. LLNL has indicated a willingness to continue
supporting the group beyond the ROD. This should be made official, possibly by updating the
community relations plan or other relevant documents. Another commenter said that, in his
opinion, the CWG has been an effective forum for providing technical information to interested
parties and provides the Lab with valuable community input that it otherwise would be difficult to
get.

Transcript p.96; MC-13
Transcript p.109; MC-36

Response Cla:

LLNL has made a commitment to continue supporting a community work group if there is
sufficient community interest in its continuation. LLNL will gauge community interest in this
activity during the community relations reassessment process described below.

EPA’s Superfund guidance requires that community relations needs are formally reassessed, and
the Community Relations Plan is revised after the ROD is signed. The purpose of the
reassessment is to determine, through one-on-one interviews with CWG members and a cross
section of the community, such things as: community understanding of the project, community
interest and information needs, and the best ways to continue working with the community as the
project moves into the post-ROD stages. LLNL plans to conduct this reassessment shortly after
the ROD is signed, probably by July or August of this year. All aspects of the community
relations program will be reviewed in light of information from the interviews, and the community
relations program will be revised accordingly. All of the original CWG members will be asked
whether they consider the CWG to be a useful forum, how it could be improved, whether they
want to continue their involvement, and the names of others who might be interested in this group.

Based on the information from the interviews, LLNL will revise the community relations program
and meet with the current CWG to discuss the findings of the reassessment process. LLNL
expects that the interview process will yield useful suggestions for improving community
involvement/public participation.
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C2. Technical Advisors

Comment C2a:

Request for DOE to provide funding to the CWG to hire its own technical advisor, produce
publications, etc, as appropriate.

Transcript p.97; MC-14
Response C2a:

Environmental restoration funds are used strictly for remedial investigation and cleanup. DOE
does not have the authority to provide funding to the CWG in support of their involvement in the
Ground Water Project at LLNL Livermore site. There is, however, a Technical Advisory Grant
(TAG) of $50,000 that EPA is authorized under CERCLA to extend to nonprofit community
groups actively involved in the Environmental Restoration Program at an NPL site. This TAG is
granted by EPA to one community group per Superfund site upon request and proof of eligibility.
Tri-Valley CAREs was awarded a TAG to fund the work they do in support of the ground water
cleanup project at the LLNL Livermore site.

C3. Future Public Comment Periods and Meetings

Comment C3a:

The ROD should codify provisions for a public meeting and 30-day public comment period on the
ROD. The Lab should issue a formal response to comments received during that period.
Commum"ly acceptance should be a factor in finalizing these documents.

Transcript p.97; MC-15
Transcript p.150; MC-107

Response C3a:

LLNL and DOE have decided against conducting a formal public comment period, but does plan to
meet with the CWG shortly after the ROD is issued to address community concerns. At that
meeting, LLNL and DOE will answer questions the group has about the ROD and discuss plans
for post-ROD technical activities. This meeting will be open to the public, as are all CWG
meetings. Once all CWG members have had an opportunity to discuss their viewpoints, members
of the public can also ask questions.

LLNL and DOE have three reasons for not holding a formal public comment period on the ROD:

1. A public comment period provides a formal opportunity for the public to comment on
proposed plans or information. For LLNL’s Ground Water Project, that formal
opportunity was provided from October 18 through December 18, 1991, including a 30-
day extension granted in response to a request from some community groups to do so.
The proposed cleanup plans codified in the ROD for the LLNL site do not vary in a
significant way from the plan presented for public comment during October through
December 1991. Therefore, there is no new information about the project on which the
public can comment.

Attachment A-68



UCRL-AR-109105 Record of Decision July 15, 1992

2. In the past, these meetings with the CWG have provided the most effective means of two-
way communication and feedback between LLNL and those members of the public who
are most interested in the Ground Water Project.

3. A public comment period and a public meeting on the ROD are not required by the
Superfund law unless the cleanup remedy presented in the ROD was significantly different
from that presented during the PRAP, and/or the differences could not have been
reasonably anticipated by the public based on the information presented during the PRAP
comment period. Neither of these apply to LLNL.

The responses to Comments C3b and C4a also address this comment.

Comment C3b:

Because the Remedial Design phase of the cleanup will be significant in determining the
completeness and achievability of the cleanup, and because community input after the ROD does
not receive the same weight as comments and concerns submitted before the ROD, the ROD should
codify provisions for a public meeting and public comment period on the Remedial Design.
Transcript p.97; MC-15

Transcript p.117; MC-63

Transcript p.139; MC-95
Transcript p.150; MC-107

Response C3b:

Community input has been a factor in LLNL’s technical decisions since the beginning of the
Ground Water Project investigations. LLNL has made community relations a project priority,
beginning with coordinating plans for offsite well sampling, continuing through the voluntary
establishment of a CWG, and the release of draft documents for public review. Indeed, LLNL has
gone far beyond the basic Superfund community relations requirements. As the project moves into
the post-ROD activities, LLNL will continue to balance-community concerns and the technical,
legal, and policy issues that also need to be addressed.

As stated in the ROD, LLNL will continue to support a CWG or other formal group process that
assures community input, if the community assessment interviews show that there is suffiient
community interest. If such a group process continues, LLNL will ensure that there is community
input on the Remedial Design documents by holding community group meetings contemporaneous
with regulatory agency review of the Draft RD documents. Background material would be
provided to group members well in advance of each meeting. All community group meetings
would continue to be open to the public. LLNL would send out announcements of each meeting to
the area newspapers in advance of the meeting date. ‘As it has done since the project began, LLNL
will consider community input received in subsequent revisions of those documents. Given that
the community group meetings have provided a vehicle that has worked well in the past for
soliciting meaningful community input, LLNL prefers to continue using these meetings for
soliciting community input during the Remedial Design phase of the project.

In addition, DOE/LLNL are willing to meet with Tri-Valley CAREs’ Technical Advisors, once
they have had a chance to review the Remedial Design documents. By providing an opportunity
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for a frank discussion with the advisors, LLNL believes that it can best meet the common goal of
producing design documents that reflect the concerns of that segment of the interested community.

~ LLNL also will publish information related to the Remedial Design documents in a timely issue of
the project newsletter, the Ground Water Update. The Update will clearly state where people can
go to review copies of the Remedial Design documents, and who they can call for more
information.

Finally, during the course of the community assessment interview process described in the
response to Comment Cla, DOE/LLNL will work to identify any additional community relations ’
activities that might be useful to conduct upon the release of the Remedial Design documents.

The response to Comment C4e also addresses this comment.

C4. General Community Relations

Comment C4a:

How can the community participate in the process in a legal sense following the close of the formal
public comment period on the PRAP?

Transcriptp51; MQ-3
Response C4a:

There are no provisions in CERCLA/SARA for “legal” participation following the public comment
period on the PRAP unless the ROD is significantly different from the PRAP or is amended at a
later date. However, LLNL intends to involve the community in the future, as discussed in the
responses to comments Cla, C3b, and C4b.

Comment C4b:

The ability of the community in general and the CWG in particular to monitor and participate in the
Superfund process should not end with the November 6, 1991 meeting. It should continue on
well past that date.

Transcript p.97; MC-16

Response C4b:

As stated in response to Comment Cla, DOE/LLNL have committed to continue providing
opportunities for community involvement in the project. DOE/LLNL have also committed to
supporting a CWG if the community desires that such a group continue. With regard to the
general community’s ability to monitor and participate in the Superfund process, LLNL has
provided a number of community relations opportunities:

¢ Attendance at Community Work Group Meetings. All CWG meetings are open to
the public. LLNL sends out announcements of each meeting to the area newspapers, well
in advance of the meeting date.
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o  Ground Water Update. Published on a regular basis since 1988, the Update is a
newsletter that provides comprehensive information on the status of the Ground Water
Project and upcoming meetings. The Update is distributed to a mailing list of over 1,800
individuals, groups, and elected and agency officials.

o Community Letter. A number of CWG members have expressed an interest in
information that goes beyond the scope of responsibilities of the Ground Water Project.
For this reason, LLNL’s Public Affairs Department is seeking funding for a regular mailing
to the public that includes information on a broad range of LLNL-related environmental
topics.

o Tours. The public is always welcome to request tours of the Ground Water Project and
other environmental facilities. LLNL has provided a number of tours of Ground Water
Project facilities to CWG members, the press, and other interested members of the public.
These tours are available by calling 510-294-9797.

o QOne-on-One and Small Group Meetings. Ground Water Project staff are now, and
have always been, available to meet with interested individuals or groups.

+ Information Line. For over 4 years, LLNL has made staff available to handle telephone
inquiries regarding Ground Water Project questions and concerns. The current LLNL
contact for the Ground Water Project is Pat Post. Her number is 510-423-4255. LLNL
also has a community hotline for other information: 510-422-9797.

o Information Repositories/Administrative Record. Since 1988, LLNL has
established and maintained two locations where the public can review key documents
produced by the Ground Water Project or other LLNL staff. Those repositories are located
at the Livermore Public Library and at the LLNL Visitors Center on Greenville Road. In
addition, the Administrative Record, which contains all documents that provide a basis for
the technical cleanup decisions for the Ground Water Project, is available at the LLNL
Visitors Center.

LLNL plans to reassess the community relations program for the Ground Water Project once the
ROD is signed. The purpose of the reassessment will be to determine, through one-on-one
interviews with CWG members and a cross section of the community, such things as community
understanding of the project, community interest and information needs, and the best ways to
continue working with the community as the project moves into the post-ROD stages.

Based on the information from the interviews, LLNL will revise the community relations program
and meet with the current CWG to discuss the findings of the reassessment process. LLNL
expects that the interview process will yield useful suggestions for improving community
involvement/public participation in the project.

Comment Cdc:

LLNL has not been responsive to oral and written comments from Tri-Valley CAREs and its
Technical Advisors. The final PRAP differs little from the June version and incorporates none of
the comments offered throughout 1991 by Tri-Valley CAREs and its advisors. For example, at the
July 25, 1991, meeting with LLNL and Weiss Associates staff, many of our hydrologic concerns
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were discussed. LLNL Ground Water Project staff found many of these concerns to be well-
taken, and orally pointed to work that has been or is being done to address the issues raised. Yet
little of this work has been published in the Administrative Record; nor has it been incorporated
into the primary CERCLA documents. These issues remain largely unresolved.

Transcript p.105; MC-27

Transcript p.110; MC-38

Transcript p.110; MC-39

Letter #1; WC-2
Letter #1; WC-5

Response C4c:

LLNL has devoted significant staff time and resources to discussing the comments and concerns of
Tri-Valley CARESs and its Technical Advisors. Refer to the response to Comment C4e for more
details. LLNL has responded in writing to all comments on the FS. In addition, as stated in the
response to Comment Alb, and in our January 29, 1992, letter to Marylia Kelley of Tri-Valley
CAREs, our records indicate that LLNL’s responses to the April 8, 1991, comments from Peter
Strauss were sent to Mr. Strauss along with the revised PRAP on June 24, 1991. We sent an
additional copy of our responses to Mr. Strauss’ comments to Marylia Kelley on January 29,
1992.

Portions of the PRAP were significantly revised or augmented in response to community
comments and concerns. These include additional information regarding tritium on pages 7 and 10;
revision of Figure 6 showing the area where tritium exceeds its MCL in ground water; clarification
of the plans to avoid recharging treated ground water if it should contain tritium above the MCL on
page 17; and addition of Section 6.5 on page 41 describing the post-ROD activities.

LLNL has listened to each and every comment and suggestion from the public, but not all
suggestions can be implemented due to technical or economic considerations. Moreover, LLNL
has gone to great lengths to consistently and oftentimes repeatedly explain to Tri-Valley CAREs
and the public the reasons why their suggestions can or cannot be incorporated into the Project
documents and plans. We acknowledge that Tri-Valley CARES and LLNL do not agree on a
number of issues, many of which are related to LLNL’s decision to adhere to regulatory standards
and guidelines for Superfund cleanups.

The response to Comment A7a contains information on the reporting of ongoing LLNL Ground
Water Project activities.

Although LLNL believes it has adequately responded to Tri-Valley CAREs, we are open to discuss
any issues that you feel are still unresolved.

Comment C4d:

The PRAP provides for no suggested means of public or regulatory agency involvement in
ongoing decisions about the site. Investigations into possible sources of ground water
contamination, as well as contamination in the vadose zone, are on-going at LLNL. However,
there are no explicit means of reporting this work to the public and the regulatory agencies short of
analyzing the raw data in the monthly reports. The community wants to know on an ongoing basis
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what is really being done; not just what is being studied to be done. Even if informed, no one
outside LLNL has any formal means of providing input into ongoing decisions about remediation
other than the EPA, whose formal input is confined to one review every 5 years. LLNL should
institutionalize a mechanism whereby the community has an ongoing consultativeladvisory role.
Transcript p.109; MC-36

Transcript p.113; MC-46

Transcript p.138; MC-94

Letter #1; WC-19
Letter #13; WC-111

Response C4d:

Progress of ongoing source investigation work, not just the raw data, is summarized in the LLNL
Ground Water Monthly Progress Reports, and more detailed summaries of completed
investigations are also included in these documents. The documents are available to the public at
the LLNL Visitors Center and at the Livermore Public Library. Copies of the documents are also
sent to all regulatory agencies. Regulatory agencies are also notified, in writing, prior to the
initiation of field investigations in any particular area. The overseeing regulatory agencies will
monitor additional investigations and help identify any additional remedial actions that might be
necessary prior to the 5-year review.

LLNL will continue to work with the community through the life of the project. Once the ROD is
signed, LLNL will conduct a formal reassessment of community relations needs for the Livermore
site environmental restoration activities. The Superfund program requires this process following
agreement on the PRAP and the ROD. :

The responses to comments C3a and C3b also address this comment.

Comment C4de:

LLNL needs to respond to written comments submitted by Tri-Valley CAREs and their Technical
Advisors on the PRAP.

Letter #1; WC-2

Response C4e:

The comment letter refers to four sets of comments on the PRAP submitted to LLNL by Tri-Valley
CARESs’ technical advisors between April and September 1991. Of those four, LLNL responded
to the first set of comments submitted by MHB Associates on April 8, 1991, regarding the draft
PRAP. LLNL included its response to the MHB letter as an attachment to the June 24, 1991, copy
of the Draft Final PRAP. In a distribution dated June 24, 1991, LLNL sent copies to a number of
individuals, including Peter Strauss of MHB Associates.

This is the first time that LLNL has heard that neither Tri-Valley CAREs nor MHB Associates
received their copies. We sent new copies to both parties on January 29, 1992, as described in the
responses to Comments Alb and C4c.
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With regard to the three subsequent sets of comments, LLNL made it clear to Tri-Valley CAREs
and its Technical Advisors—both prior to and during the July 25, 1991, meeting with Tri-Valley
CAREs, its advisors, and DOE—that they would receive written responses to those submissions
sometime after the close of the PRAP public comment period in fall 1991. In addition, LLNL has
told Tri-Valley CARESs on several occasions that: LLNL appreciates comments and concerns
regarding draft versions of the technical documents, but the process of providing written responses
is extremely costly and time-consuming. Responding to written comments requires the
involvement of not simply Ground Water Project technical staff, but LLNL senior managers, DOE
staff and managers in the San Francisco regional office, and DOE staff and managers in
Washington, D.C. The problem of devoting resources to handle this task is exacerbated by the
highly technical nature of many of the comments that Tri-Valley CAREs’ advisors tend to
submit—the answers often require extensive research.

In fact, LLNL offered to convene the July 25 meeting precisely because it wanted to avoid the
time-consuming process of trading comments and responses back and forth. LLNL made three
key members of the Ground Water Project team available for the entire day, along with three levels
of LLNL management, two senior DOE officials, four LLNL contractors, and an international
expert on vadose zone investigations and ground water flow and transport modeling. In so doing,
LLNL hoped to share information and reach some understandings that would be difficult to
achieve in the trading of written comments. LLNL believes that such an exchange proved to be
very fruitful, and heard similar feedback from many of the participants.

Moreover, LLNL has discussed a number of the issues raised by Tri-Valley CAREs and its
Technical Advisors at CWG meetings, which were often attended by one of the advisors.

Because the process of trading written questions and answers does not appear to have been
successful, and because LLNL recognizes the value of working with the Technical Advisors as the
project moves into the post-ROD phase, LLNL would like to establish a process whereby Ground
Water Project and DOE staff would meet with the Technical Advisors following the release of draft
and final documents. If they wish, the Technical Advisors can submit written comments to LLNL
at least several weeks prior to each of those meetings, to give LLNL time to consider the
questions. A Tri-Valley CAREs representative could also attend these meetings. These meetings
would occur within 30 days following the release of project documents, to provide sufficient time
to incorporate Technical Advisor concerns, as appropriate, into subsequent drafts. LLNL cannot,
however, commit to written responses to the Advisors’ questions, as described above. In
addition, experience has shown that face-to-face meetings provide the best means of ensuring
effective communication. Moreover, by providing an opportunity for LLNL to meet separately
with Tri-Valley CAREs and the Technical Advisors, LLNL also hopes to reduce the likelihood that
issues of primary interest to Tri-Valley CAREs and the Technical Advisors will not consume the
limited meeting time of the more broad-based CWG members. These meetings should be
coordinated through Karen Anderson, the Ground Water Project Community Relations
Coordinator. She can be reached at 415-882-3056.
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Comment C4f:

Cleanup progress needs to be publicly published on a regular basis and checked by outside
experts.

Letter #10; WC-83

Response C4£;

Progress of the LLNL Livermore Site cleanup will be published in Monthly Progress and Annual
Reports required by LLNL’s FFA. It will be formally reviewed by the regulatory agencies every 5
years, as specified in the ROD.

Comment C4g:

Requests from Western States Legal Foundation, East Bay Women for Peace, the Marin County
SANE|Freeze, and U.C. Labwatch to extend the public comment period on the PRAP by 30 days.

Letter #14; WC-100
Response C4g:

The public comment period was extended by 30 days from November 18 to December 18, 1991,
in response to these requests.

D. Federal Facility Agreement (FFA)/CERCLA
D1. FFA

Comment Dl1a:

The Federal Facilities Agreement (FFA) does not give the regulatory agencies very much basis for
any kind of action should things fall between the cracks. The schedules in the FFA are mostly
document production schedules and not actual cleanup milestones. Also, EPA and the other
regulatory agencies agreed not to sue LLNL or DOE over the cleanup. If DOE does not fund the
cleanup, that would be sufficient cause for LLNL not to clean up.

Transcript p.74; MC-3
Response Dla:

The response to Comment A7y(iv) addresses this comment. The LLNL FFA is a legally binding
agreement that contains provisions for stipulated penalties if LLNL does not meet FFA
requirements for primary activities, such as issuing the PRAP. All signatories to the FFA have
worked closely with one another in the past and are committed to continuing to do so in the future,
to achieve an effective, expeditious, and environmentally sound restoration of the LLNL site.

In addition to setting document schedules, the FFA gives the regulatory agencies the responsibility
to review and modify FFA document content.
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D2. Relationship between the FFA and CERCLA

Comment D2a:

The relationship of the preferred alternative to other LLNL environmental programs and laws is
unclear at best and may be at odds with the FFA and CERCLA. Under the FFA, this program is
integrative of all environmental laws. CERCLA requires that LLNL make all RCRA requirements
an ARAR at the site. One of the RCRA requirements in Section 3016 is a 2-year reporting of all
sites at which hazardous waste has ever been disposed of at the site. This is not in the PRAP.

Transcript p.113; MC-45
Letter #1; WC-18

Response D2a;

The LLNL Environmental Protection Department ensures that LLNL can meet its environmental
responsibilities as stipulated in environmental legislation (including CERCLA), regulations, and -
DOE orders, and collaborates with LLNL programs to maintain adequate protection of the
environment.

Toward this end, the Department:
°  Develops and maintains LLNL environmental policies, plans, guidelines, and practices.

» Educates and trains LLNL employees on environmental issues and responsibilities, and
informs management about pending changes in environmental regulations impacting the
Laboratory.

o Guides LLNL programs in complying with environmental laws and regulations.

» Represents LLNL to the public and to the Federal, State, and Local regulatory agencies on
environmental issues.

Helps other LLNL programs manage and minimize hazardous and radioactive waste.
*  Performs environmental monitoring of LLNL operations.

o Determines the extent of environmental contamination from past activities.

» Cleans up environmental contamination to acceptable standards.

- Responds to emergencies that impact the environment and provides guidance for cleanup,
sampling, and reporting.

The Department carries out this work under the direction of the Department head and Deputy
Department head, who are assisted by a Department staff and four divisions: Operations and
Regulatory Affairs, Environmental Measurements and Analyses, Environmental Restoration (the
Ground Water Project is within this division), and Hazardous Waste Management.

RCRA Section 3016 is discussed in the Response to Comment A2j.
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E. Nuclear Weapons Research/LILNL Mission
El. LLNL’s Nuclear Weapons Design, Power Policies, and Activities

Comment Ela:

LLNL should stop producing radioactive waste. “Only by stopping your support of nuclear
weapons and nuclear power in addition to your cleanup can you assure future safety. The way this
cleanup is done concerns my safety and I think you are doing a terrible job.” Also, “with your
policy of promoting nuclear weapons and nuclear power, both of which produce dangerous waste,
you are interfering with my job as you are interfering with every mother’s job. And I am here to
demand a change.” ' -

While DOE is planning an ambitious 53-year clean up plan, it is simultaneously planning and
preparing for 50 or more years of nuclear weapon design, testing, and production. This illustrates
the fundamental institutional denial inherent in all DOE and LLNL environmental assessments.
Transcript. p.99; MC-19

Transcript. p.101; MC-20
Transcript p. 131; MC-87

Response Ela:

LLNL is a national laboratory with specific and unique capabilities to efficiently and effectively
support Congressionally mandated programs, including working with radioactive materials in
support of energy research, weapons development and testing, biomedical research, and
environmental research. DOE has determined that LLNL is the DOE facility that can carry out such
research most efficiently and effectively. Some or all of this work produces small quantities of
radioactive waste. However, DOE is working hard to minimize the production of all waste at DOE
facilities including LLNL and to ensure that the waste that is produced is stored, transported,
treated, and disposed in a way that protects human health and the environment.

Comment E1b:

LLNL should convert all its facilities to research and development of renewable energy
technologies immediately.
Transcript p.102; MC-22

Response Elb:

DOE does currently carry on research and development of renewable energy technologies at
LLNL. In addition, DOE uses the unique facilities and personnel skills established at LLNL to
carry on other Congressionally mandated program goals such as national defense research, basic
energy research, nuclear energy research, biomedical research, environmental sciences research,
environmental restoration, and other research. Some of the experience and knowledge developed
in these other programs has direct or indirect benefits to renewable energy technology
development.
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E2. Weapons Funding vs Environmental Restoration Funding

Comment E2a:

The amount of money it will cost to clean up the Main site is a drop in the bucket compared to
LLNL’s overall budget, which is approximately 31.1 to $1.2 billion a year. Its biggest programs
and expenditures are still in the nuclear weapons area. The average nuclear test costs
approximately $40-50-60 million. So, compare the cost. They are blowing up in an average six-
month period at the Nevada test site the entire cleanup budget for the Main site. It is a matter of
priorities.

Transcript p.1 22; MC-73

Response E2a:

DOE’s budget request for environmental restoration at LLNL and other facilities is based on risk
reduction, compliance requirements, and effective and efficient cleanup, not on percentage of the
facility’s overall budget. In some cases, like LLNL, the environmental restoration (and waste
management) budget request is much smaller than the overall facility budget. However, at DOE
facilities such as Hanford and Fernald, environmental restoration and waste management budgets
represent most or all of the facility budget.

Comment E2b:
LLNL should stop making and testing nuclear weapons and redirect that funding to ground water

cleanup.

Transcript p.126; MC-83
Letter #5; WC-59

Response E2b:

DOE continues to support programmatic activities at LLNL as mandated by Congress, including
nuclear weapons work. LLNL will also work with DOE to request adequate funding for
implementation of the PRAP for cleanup of the Livermore site. DOE has determined that LLNL is
the DOE facility that can carry out such research most efficiently and effectively.

F. Other Issues

F1l. General Criticism of LLNL/DO

Comment Fla:

LLNL is responsible for much of the present contamination problenzs. It has a 39-year history of
abusing all of the contaminants that are in the soil and ground water. There is nothing in the soil
and ground water that LLNL does not use and has not abused.

I'would also like to put to rest the idea that constantly floats around kind of under the surface here,
that the contamination is the responsibility and result of Navy activities at the LLNL site prior to the
- Lab going into business. Thirty-nine years of routine mismanagement of toxic and radioactive
materials at the Lab has meant storage and handling mishaps, accidental spills, and airborne
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releases of hazardous wastes and extensive contamination of the soil and ground water. For
example, benzene, toluene, and xylene -- all of which are gasoline components -- were found in
the vicinity of Building 403, the result of a leak of 17,000 gallons of diesel fuel into the soil. It
was discovered by LLNL in 1979 but not revealed to the public until 1984 during an attempt to
trace another leak. In September 1984 the California Department of Health Services (DHS) issued
an order for compliance against LLNL as the result of contaminated ground water, requiring the
provision of bottled water and other compliance steps. The order included a list of hazardous
chemicals that were improperly stored, handled, and disposed of, that had migrated from LLNL
downhill to populated areas and into the ground water of surrounding communities... In
November 1984 there was an explosion of an improperly-mixed drum of waste, yet it was not
reported for 11 months. DHS inspected the lab and found numerous serious violations including
unmarked drums and improperly stored chemicals. A 1985 inspection found similar problems.
There was a critical report by DOE'’s Office of Environmental Audit in December 1987, which
reported accidental releases of hazardous wastes, including to the sewer system. As much as 30
per cent of the Lab’s sewer outflow is lost to the surrounding soil and ground water. The Lab has
also experienced significant emissions of tritium, which never was used by the Navy. In 1973
there was an accidental release of 350,000 curies of tritium into the atmosphere. In 1970, 300,000
curies released. There was a tritium leak associated with the earthquake in 1980. We have heard
several references to the major 1990 tank rupture of tritium. And in November 1990, samples of
rain water collected at four sites on- and off-site showed water containing tritium at close to the
Federal action level. And if it is raining tritium, you can bet that tritium is getting into the ground
water.

Transcript p.118; MC-65
Transcript p.127; MC-86

Response Fla:

DOE and LLNL are committed to cleaning up all contaminants in concentrations above ARARs that
originate from the LLNL site, regardless of whether they were released during the U.S. Navy
occupancy of the site or subsequently.

Comment F1b:

LLNL provided bottled water to nearby residents after VOC contaminants were found in ground
water only under pressure from the State of California.

Transcript p.118; MC-66

Response F1b:

LLNL immediately provided bottled water on December 16, 1983, to all residents that were using
ground water in the vicinity of the area where VOCs exceeded the drinking water standards. In
September 1984, 9 months after all the residents had been on regularly scheduled deliveries of
bottled water, the California Department of Health Services issued an order requiring LLNL to
supply bottled water to all those residents involved.
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Comment Flc:

Regarding the recent DOE exercise in which members of the public were asked to prioritize DOE
sites for ER cleanup, it is inappropriate for DOE to be using money to ask the public what sites
should be cleaned up first. How is the public to determine which sites are the worst to be cleaned
up? All of the sites on the Superfund list should be cleaned up now and public should have
information on what's going on at these sites—what’s actually being done.

Transcript p.137; MC-93
Response Flc:

DOE has launched a program to solicit public input into the prioritization of DOE Environmental
Restoration projects. It is important to DOE that the public as well as other involved parties such
as regulatory agencies, state and local governments, and Indian tribes be involved in establishing
criteria for performance of Environmental Restoration projects. Without such input, DOE could
not effectively meet the goals of the public that it has been mandated to serve and protect.

Comment FI1d:

LINL/DOE are being secretivel/lying about contamination problems and what they’re doing. The
public meeting is good so that people can put their input in and can learn the truth.

Transcript p.104; MC-24
Transcript p.150; MC-106

Response F1d:

All data collected by the ground water project and all interpretations made by ground water staff
have been available to the public and expressed in public meetings. LLNL and DOE disagree
strongly with the first sentence of this comment.

Comment Fle:

LLNL statements made at the November 6, 1991, public meeting that were meant to assure the
community that LLNL does not plan to have any spills in the future and that future Lab work will
be done in an environmentally sound manner caused dismay. It's not possible to build a safe,
clean nuclear weapon.

Transcript p.127; MC-85
Response Fle:

Some people at the public meeting misunderstood part of LLNL’s response to mean that LLNL did
not plan to have future accidents and had no plans to address future accidents. To clarify, the
PRAP addresses only contamination currently in the subsurface. If a future release of hazardous
materials occurred that could impact ground water, or that would be defined as a hazardous waste
in the soil by the state, LLNL would clean up the release as part of the Ground Water Project
cleanup, and/or through one of the other LLNL environmental programs.
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Comment F1f:

DOE needs to learn the meaning of the concept of triage, where you simply go and take care of the
most seriously injured or most important patient first. There are some very important problems
that need to be addressed in the order of importance. Something that affects human life is much
more important than anything else.

Transcript p.149; MC-105

Response F1f:

DOE has established a risk-based prioritization system for Environmental Restoration projects and
is currently soliciting comment from the public on the system. This prioritization system analyzes
the current and future risk to the public of all DOE contamination problems as well as a number of
other criteria such as regulatory compliance, environmental risk (natural resource risk),
socioeconomic impacts and others to quantitatively evaluate timing requirements and yearly level of
effort required for each DOE Environmental Restoration project within a given DOE Congressional
Environmental Restoration funding level. The primary weighting factor currently considered for
the prioritization system is human health.

Comment F1g:

I simply hope that people in power understand that it is an awesome responsibility to try to do
something so that other people won’t get cancer. I don’t know how many LLNL/IDOE/agency reps
or people in positions of power understand the devastating nature of cancer. I think that this is a
very critical time for all of us, that we are in a certain point in history where if we don’t do
something to make sure that the planet survives and the people survive, then the whole country is
just going to suffer a great deal.

Transcript p.147; MC-103
Transcript p.147; MC-104

Response Flg:

LLNL appreciates the reminder of the devastating nature of cancer.

Comment F1h:

The site-wide EIR is inadequate.
Letter #1; WC-25

Response Flh:

If this comment references the Draft EIR dated December 22, 1986, that document was replaced by
an entirely new Draft EIR/EIS issued in February 1992. The commenter should review this
document because it postdates the referenced sitewide EIR. The CERCLA documents produced
to date more than adequately cover the soil and ground water contamination existing at the
Livermore site. The sitewide EIS overlaps the CERCLA activities for ground water and soil
cleanup only. Comments on the sitewide EIR/EIS should be directed to Chuck Meier.
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F2. Support for Senate Bill 1402

Support is urged for SB 1402, submitted by Senator Adams of the State of Washington, which
proposes to set up a dedicated nuclear waste cleanup account. The bill would forbid funds from
this account from being used for nuclear weapons production activities. It also would require DOE
to request adequate funds from Congress to meet deadlines and milestones of cleanup agreements,
or explain why it is not requesting these funds. It requires DOE to report how it spends cleanup
dollars and thus would relate, for the first time, actual cleanup requirements with the respective
appropriations.

Transcript p.135; MC-91

Response:

Department of Energy personnel acting as representatives of DOE cannot directly endorse or
oppose any Congressional bill (this includes SB 1402) without direction from the President or
direct solicitation for testimony by Congress. However, the public is encouraged to research all
legislation, and contact their respective Congressional representatives regarding their concerns and
opinions.

F3. Procedural Questions/Suggestions

Comment F3a:

I would like some response as to how I can petition to get the public involvement process pursuant
to the ROD changed so that community input is a significant factor after the ROD (e.g., requiring a
formal public comment period and meeting).

Transcript p.140; MC-96

Response F3a:

Neither CERCLA nor the NCP has a provision for a formal public comment period or meeting in
the period following the ROD, unless the ROD is significantly different from the PRAP, or is
amended at a later date. However, the law requires LLNL to reassess its community relations
strategy and outreach post-ROD (Remedial Design/Remedial Action and long-term operation and
maintenance) by updating its Community Relations Plan. The revision of this document involves
conducting community interviews, among other things, to assess the post-ROD needs of the
community. LLNL believes community involvement in the process is very important and intends
to continue a number of the activities that it has been providing to date, such as holding
informational meetings and distributing draft documents to interested parties. In addition,
LLNL/DOE have committed to supporting a CWG, if the local community desires that such a
group continue, as discussed in the response to Comment Cla. The most appropriate mechanism
for petitioning a formal change to Superfund’s public involvement process currently included in
CERCLA and the NCP is through your elected officials. Congressional reauthorization of the
Superfund law is scheduled for 1994.
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Comment F3b:

I have seen Responsiveness Summaries done well, and some that were done horrendously. The
one for the EIR implementation plan is a case study in how not to do it. In preparing the
Responsiveness Summary for this PRAP meeting, you should not just lump commenters together
and then characterize them any way you want to (e.g., 11 people discussed...). In a
responsiveness summary, if it is going to be any good, you must list the individual comments and
give an individual response.

Transcript p.151; MC-108

Response F3b:

DOE/LLNL appreciate the suggestion, and believe that it has, in this Responsiveness Summary,
achieved a good balance between doing a comment-by-comment response, and a “lumping” of
similar comments. We decided to follow EPA Superfund Guidance for preparing Responsiveness
Summary documents. That guidance states that the entity preparing such a document should
consolidate similar comments according to subject categories, rather than answering each comment

separately.

This Responsiveness Summary is meant to provide the reader with a good sense of the strength,
nature, and range of concerns of the community. By following EPA Guidance, LLNL believes that

it can best achieve that goal.

In recognition of the commenter’s concern that LLNL not “just lump comments together and
characterize them any way you want,” LLNL took great care not to mischaracterize individual
comments. In fact, where possible, the gist of the comments was taken verbatim from the original
comments. To make it easier on the commenters to determine where the responses to their
comments are, the coding and cross-referencing system described on pages 2 and 3 of this
Responsiveness Summary was developed.
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