


Supplement Analysis for the Proposed Cleanup of Contaminated Soil at the
Building 850 Firing Table,
Lawrence Livermore National Laboratory Site 300

1.0 Introduction

In the 2005 Record of Decision for the Final Site-wide Environmental Impact Statement for
Continued Operation of Lawrence Livermore National Laboratory and Supplemental Stockpile
Stewardship and Management Programmatic Environmental Impact Statement (SW/SPEIS)

U. S. Department of Energy/Environmental Impact Statement (DOE/EIS) 0348,
(DOE/EIS-0236-S3) (DOE 2005), DOE decided to implement the proposed action alternative as
defined in the final March 2005 Lawrence Livermore National Laboratory (LLNL) SW/SPEIS.
The proposed action, identified as the preferred alternative in the Record of Decision (ROD),
was to continue operations of LLNL including the remediation of contaminated soil and
groundwater at Site 300.

In 2000, an Environmental Assessment/Finding of No Significant Impact (EA/FONSI)
(DOE/EA-1348) was prepared to evaluate the remediation of environmental contamination at 11
contaminated areas at Site 300, including the Building (B) 850 Firing Table. In the Finding of
No Significant Impact for the Remediation of Environmental Contaminants at Lawrence
Livermore National Laboratory Experimental Test Facility Site 300, California (DOE/EA-1348)
(DOE 2000), DOE determined that the proposed project did not constitute a major Federal action
significantly affecting the quality of human health or the environment, and that no significant
cumulative impacts or environmental justice concerns were expected.

The B850 Firing Table was constructed in 1960 and was used to conduct explosives experiments
until January 2008. Prior to polychlorinated biphenyls (PCB) becoming regulated substances, an
estimated 1,000 capacitors were destroyed on the B850 Firing Table, resulting in PCB, dioxin,
and furan contamination of the surrounding soil.

DOE conducted investigations to determine the extent of contamination, and a risk assessment to
evaluate potential adverse human health effects and impacts to plants and animals that could
result from exposure to these soil contaminants. The baseline risk assessment identified a risk to
onsite workers; who could inhale, ingest, or contact PCBs, dioxins, or furans in surface soil in
the vicinity of the firing table. It also identified a hazard to animals that could be exposed to this
soil contamination.

In 2001, an interim remedy was selected in the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) Interim Site-Wide Record of Decision Livermore
National Laboratory Site 300 (Interim Site-Wide ROD) (DOE 2001a) to mitigate the risk to
workers associated with the PCBs, dioxins, and furans in the soil, and the threat to ground water
presented by a tritium-contaminated sand pile at the B850 Firing Table. The interim remedy
consisted of the excavation and offsite disposal of the contaminated soil and sand pile. The
SW/SPEIS included a discussion in Section 4.17.2., Description of Existing Environment: Site
Contamination and Remediation, of the proposed activities identified in the Interim Site-Wide



ROD. Impacts were analyzed in Section 5.2.15 for the No Action Alternative and Section 5.3.15
for the Proposed Project Alternative. DOE scheduled the activity to be completed in Fiscal Year
(FY) 2006.

In 2006, additional sampling and analysis of the sand pile adjacent to the B850 Firing Table
showed that the current maximum tritium activities were not a threat to ground water. However,
PCBs were detected in the sand pile at concentrations of up to 50.4 milligrams per kilogram
(mg/kg) exceeding the U.S. Environmental Protection Agency (EPA) Region 9 industrial soil
Preliminary Remediation Goal (PRG) of 0.74 mg/kg. Thus, the sand pile requires remediation due
to PCBs, not due to tritium. As the planning for the FY2006 activity proceeded, the cost estimates
for the excavation, shipment, and disposal of contaminated soil increased to over $8 million.
Additional characterization and a decrease in the PRG for PCBs resulted in a larger volume of soil
that needed remediation. As a result, the interim remedy selected for cleanup of the contaminated
soil at the B850 Firing Table in 2001 was no longer considered economically practicable.

DOE requested that other more cost-effective technologies be identified that were capable of
addressing the PCBs, dioxins, and furans in a manner that was equally protective as the remedy
identified in the Interim ROD resulting in this proposed project. An Engineering
Evaluation/Cost Analysis (EE/CA) (LLNL 2008a) for cleanup of the PCB, dioxin, and furan
contaminated soil at the B850 Firing Table has been prepared that presents three soil remediation
method alternatives. The selection of the approved alternative by the EPA, California
Department of Toxic Substances Control (DTSC), the California Regional Water Quality Control
Board (RWQCB) and DOE was documented in the Action Memorandum for the Removal
Action at the B850 Firing Table (LLNL 2008b).

Because the area and volume of soil and sand pile material to be excavated would be larger, an
alteration to electrical utilities would occur, and an alternate remediation technology is being
proposed that was not evaluated in the 2005 SW/SPEIS, 2000 EA, or 2001 Interim Site-Wide
ROD, this supplement analysis evaluates the potential environmental impacts of these changes.

2.0 Background

B850 is located in the northwest part of Site 300. The facility was constructed in 1960 and the
firing table has since been used to conduct hydrodynamic experiments. The B850 bunker is
located directly adjacent to the firing table and the rear of the building is below the elevated
firing table. The front of B850 is at ground surface elevation.

B850 and the adjacent firing table are located in a topographic “bowl” with elevations ranging
from about 1,310 feet above Mean Sea Level (MSL) at the firing table to over 1,500 feet above
MSL on the surrounding hillside. The firing table is covered with up to 5 feet of pea gravel used
to absorb shot blasts and minimize impact to bunker occupants. Much of the surrounding
hillside is covered with a 0 to 5 foot thickness of soil, and native perennial and introduced annual
grasses and associated herbaceous plants. However, in places there are steep rock outcrops that
are generally devoid of both soil and vegetation. The climate is semi-arid and windy with an
average annual rainfall of 10.2 inches.









and long-term erosion control measures such as terracing, use of fiber rolls, placement of
erosion-control fabric, and hydro seeding until the vegetative cover would be sufficiently
established to control erosion. A surface drainage network would also be established to
help control erosion. The hill slopes and flat area adjacent to B850 would be returned to
a grade that is similar to current conditions and would maintain the bowl-shape of the
hillside. No imported soil from offsite locations would be used as “fill” material. At
completion of the excavation and removal of soil, permanent erosion control practices
would be applied to all remaining disturbed soil areas.

The excavation work would be conducted in accordance with substantive provisions of
the National Pollutant Discharge Elimination System (NPDES) requirements for storm
water discharges from construction activities to minimize erosion and to prevent
enhanced sediment load from entering ephemeral stream drainages. A Storm Water
Pollution Prevention Plan (SWPPP) that stipulates erosion prevention, slope stabilization,
and drainage collection measures would be developed and implemented.

3.3 Solidification of Contaminated Soil and Sand Pile

The excavated soil and sand pile material would be solidified on-site using a rotary mixer
or similar system. The solidification technology would encapsulate the PCB, dioxin, and
furan contaminated particles in a concrete-like matrix that would render them unavailable
for on-site worker and ecological receptor exposure through the dermal contact,
ingestion, or inhalation of re-suspended particulate pathways, and ecological receptor
exposure through inhalation or ingestion pathways. Decontamination of equipment
would occur onsite in the upper corporation yard and all wastewater would be contained
for appropriate disposal or until chemical characterization and regulatory approval allows
local infiltration of the wastewater.

3.4 Consolidation of Solidified Contaminated Soil and Sand Pile

The primary proposed on-site consolidation area under consideration for placement of the
solidified soil and sand pile material is the B850 upper corporation yard, within the area
of PCB contamination. In this location, the soil would be solidified and consolidated
such that the most highly contaminated soils would be solidified and consolidated first to
minimize the ecological risk of exposure. The area of the consolidated soil would cover
an area of 59,800 ft* approximately 1 acre, and at its highest point, would be a few feet in
thickness to a maximum of 20 ft above the current grade. The consolidated soil unit
would be placed directly adjacent to the hillside to maintain the bowl-shape hillside. If
additional soil, in excess of 16,000 yd3, requires excavation and solidification due to
verification sample results exceeding the PCB PRG, some consolidation may be
conducted at the lower corporation yard. Prior to placement, a pre-project engineering
study would be completed which includes verification of soil stability by excavating an
80' long x 15' deep trench to confirm the depth of placement for the Consolidated Soil
Unit (CSU).

The material covering the top and sides of the consolidated soil unit would include a
combination of concrete, cobbles, or other materials. The cover would protect and



maintain the long-term stability of the consolidated material and prevent direct contact
with rainfall runoff, prevent animals from digging into the consolidated material, would
not support ecological habitat, and would not allow weathering or erosion of the
consolidated materials.

The cover would be designed such that all storm water would run off the consolidated
soil unit rather than infiltrate. The tops and sides of the consolidated soil unit would be
sloped to convey runoff water into a surface drainage network that would convey the
runoff water into a sedimentation basin that would dissipate the energy of the water,
allowing sediment to settle out, prior to the water entering the surface water channel.

Regular inspections of the consolidation area would be made to assess the integrity of the
solidification treatment and maintenance/repairs would be conducted as necessary.












USFWS issued a Biological Opinion (BO) (USFWS 2002). The LLNL wildlife
protection program is referenced as mitigation that would protect special-status species
and habitats in accordance with federal and state regulations. The proposed soil
remediation project at B850 was not included as part of the proposed action in this BA.

In 2004, formal consultation was requested by the DOE/National Nuclear Security
Administration (NNSA), Livermore Site Office (LSO) with submission of a BA,
Appendix E.2, in the Draft Site-Wide Environmental Impact Statement for Continued
Operation of Lawrence Livermore National Laboratory and Supplemental Stockpile
Stewardship and Management Programmatic Environmental Impact Statement
(DOE 2004), to the USFWS. The USFWS did not issue a BO.

In 2007, formal consultation was requested again by LSO with submission of a BA,
Formal Consultation on the Continued Operation of Lawrence Livermore National
Laboratory’s Livermore Site and Site 300 (LLNL 2007), to the USFWS, updating the
2004 BA and analyzing a larger area (approximately 16,000 ftz) for soil remediation
projects than was considered in the 2000 EA/FONSI. The 2007 BA notes that the
California Tiger Salamander is now listed as federally threatened with breeding habitat
within the vicinity of B850 (approximately 1 kilometer away). The 2007 BA provides
that “salamander densities are likely to be low because of the overall distance of the
project sites from breeding locations, and because of the substantial topography that
exists between the project area and the breeding pool.” The proposed project description
in the BA also anticipated ecological restoration of a majority of the area affected by the
soil remediation project to pre-project conditions. The 2007 BA concluded that “no
breeding habitat will be affected, nor will the project affect movement or dispersal of
California Tiger Salamanders. No other federally threatened or endangered species are
known to, or likely to, inhabit™” the project area.

On July 12, 2007, LLNL received a BO from the USFWS (USFWS 2007) indicating
that they concurred with most of the findings of the 2007 BA. However, USFWS also
responded that insufficient information was received to proceed in evaluating impacts of
the proposed B850 Firing Table soil remediation.

An amendment (LLNL 2008¢) to the 2007 BA has been drafted and submitted by LSO
to USFWS providing the project specific activities and an assessment of impacts to
plants and animal life of the proposed B850 Firing Table soil remediation. The 2008
Amendment to the BA states that “no breeding habitat will be affected,” but that
following excavation, the excavated area would likely be “no longer suitable upland
habitat for California Tiger Salamanders.” The amendment also states that “take of
California Tiger Salamanders inhabiting California Ground Squirrel burrows may occur
in the project area” and that “based on the distance and topography between the project
area and known breeding locations, salamander densities within the project area are
expected to be low.” To reduce and offset impacts and potential adverse effects to the
California Tiger Salamanders from the loss of upland habitat, LLNL would implement
avoidance and minimization measures during construction and implement a mitigation
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contaminants. A goal of the cleanup effort is to isolate human and ecological receptors
from contaminant concentrations in soil to protect human and ecological health.

Impacts to land use and socioeconomics under the proposed project are unchanged from
those analyzed in the impact analyses in Section 5.3.1 in the 2005 SW/SPEIS and Section
4 of the 2000 EA/FONSI which stated “the range of uses at Site 300 could also be affected
by soil contamination.” Therefore, no additional impacts to land use and socioeconomics
are anticipated by the proposed soil remediation and onsite consolidation at the B850
Firing Table.

4.6 Traffic and Transportation/Utilities and Energy

Under the proposed project, there would be no impact to utility services or capacity
because the electrical services would be rerouted to existing distribution lines, the existing
underground septic system would no longer be used and would be cut and capped in place
following regulatory procedures, and the phone utility would be disconnected in place.
Water service would be continued during project activities, but cut and capped in place at
completion of the project. There would be no impact to public services because LLNL
does not foresee hiring additional personnel to perform the proposed remediation work.

As opposed to that analyzed in the 2000 EA/FONSI, under the proposed project
contaminated soil would not be removed from Site 300. Traffic at Site 300 would be
minimally increased by construction activities, however traffic to and from the site on
public roadways would not be affected.

Impacts to infrastructure under the proposed project are less than those analyzed in
Sections 5.3.11 and 5.3.12 of the 2005 SW/SPEIS and Section 4 of the 2000 EA/FONSL
Therefore, no additional impacts to infrastructure are anticipated by the proposed soil
remediation and onsite consolidation at the B850 Firing Table.

4.7 Noise

A short-term increase in noise level associated with routine construction activities would
be expected to occur. However, because the majority of the surrounding land outside of
Site 300 consists of rangeland, open space, and a State vehicular recreation area, noise
increases from construction activities associated with the proposed project would not be
noticeable offsite. There would be no long-term increase in noise level once the soil
remediation project is completed.

Impacts from noise under the proposed project are unchanged from those analyzed in
Section 5.3.10 of the SW/SPEIS and Section 4 of the 2000 EA/FONSI. Therefore, no
additional impacts from noise are anticipated by soil remediation and onsite consolidation
at the B850 Firing Table.

4.8 Aesthetics and Scenic Resources
Under the proposed project, soil removal would occur over a larger area than analyzed in
the 2000 EA/FONSI. Grading of the surrounding hillside and the placement of the
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COMPENSATION AND MITIGATION PLAN

The proposed B850 soil clean-up project would potentially result in a maximum and
long-term loss of up to 17.8 acres of upland habitat for the California Tiger Salamander.
This acreage value is based on the soil cleanup removal action approved by the CERCLA
regulatory agencies and the current design (roughly 35% design level). There is a strong
likelihood that permanent upland habitat loss for the California Tiger Salamander will be
sized smaller than the 17.8 acres identified; if significantly different, DOE/NNSA may
wish to discuss a mitigation plan that has been down-sized from the scope of those
presented herein after soil cleanup has been completed and actual habitat impacts have
been assessed (Fall 2009).

Based on current design, and to compensate for potential adverse effects to the species
and potential incidental take during soil excavation activities, DOE/NNSA will
implement one of the following two habitat enhancement options to benefit the federally-
threatened Tiger Salamander onsite.

This mitigation plan is designed to improve poorly performing breeding pools
(population sinks) at Site 300 and permanently protect a minimum area of 48.5 acres
(based on a radius of 250-meters) of upland habitat surrounding the pool [based on
Trenham (2001)]. See figure 9 for detailed locations of the two identified sites.

Breeding Pool Enhancement and Protection options are:

1) Southwest Corner Pool (Pool BC); and

2) Northwest Pool Overflow (Pool OA).

DOE/NNSA proposes to enhance one of the two mitigation options approximately 18
months after receipt of a BO (e.g., end of summer 2010) for the B850 soil clean-up
project and protect a minimum area of 48.5 acres of upland habitat surrounding the
enhanced pool. The enhancement pools are ranked based on salamander ecology; historic
significance; watershed size and hydro period length; and engineering and construction
suitability.

Mitigation Proposal: Breeding Pool Enhancement and Protection

The mitigation proposal would enhance a current California Tiger Salamander breeding
(sink) pool at Site 300 and permanently protect a minimum area of 48.5 acres (based on a
250-meter radius) surrounding the pool to contain approximately 95% of the adult
salamanders (Trenham 2001). The area of upland habitat proposed for protection around
the pool would be identified by modifying a 250-meter radius circle around the pool to
include approximately the same area (48.5 acres) comprising upland grassland habitat
with Ground Squirrel burrows, excluding developed facility areas.





















Salamanders or California Red-Legged Frogs encountered would be collected and placed
within the next closest burrow outside of the project area.

All work would be performed in accordance with Federal and State regulations and all
required permits would be obtained prior to the start of work. Best Management
Practices would be used as appropriate at the pool site including placing filter fabric,
hydro-seeding the disturbed areas where necessary with a native seed mix, storing the
equipment on the fire trail graded area to prevent inadvertent leaks into the habitat area,
and having a spill kit available on the project site to clean-up leaks and drips. The LLNL
labor shop or a qualified contractor would perform excavation, fill, and culvert
installation activities. A LLNL wildlife biologist or a qualified contractor would provide
the design. All work would be monitored and directed by an LLNL wildlife biologist.

Monitoring: Currently the potential mitigation pools do not fill every year, but fill on
average rain years (based on yearly observations since 1994). It is expected that average
rain years would fill the enhanced pool. The following data would be collected each year
for the enhanced pool and reported to the service at the end of five years:

1) Approximate date of initial inundation;
2) Approximate date of complete hydration and inundation;
3) Date of first eggs encountered (natural substrate or egg grid);

4) Dip netting to determine relative abundance using a scheme consistent from year
to year (federal 10(A)(1)(a) permit being amended for this);

5) Visual encounter surveys would be conducted during the final days of inundation
to determine desiccation mortality; and

6) Status report due to the service after 5 years or as required.

Performance Criteria: The potential mitigation pools are ephemeral; therefore
inundation would be based on precipitation totals for each year. It is expected that during
average to above average rain years that the enhanced pool would fill. In years when the
pool fills, it is predicted that California Tiger Salamander larvae would metamorphose
and disperse from the pool. On average to above average rain years (11-inches total
precipitation or more per year), monitoring strategies would verify whether the enhanced
pool is functioning as predicted and producing metamorphic California Tiger
Salamanders.

Contingency Plan: If this mitigation project is unsuccessful (i.e., failure of the pool to
produce metamorphic larvae on average to above average rain years) and doesn’t enhance
breeding population numbers, DOE/NNSA will consult with the service.

Possible additional pool modifications (activities would be performed during the summer
when the pool is dry) include:

1) Compaction of the pool;
2) Addition of Bentonite clay;
3) Shore up the berm; and



4) Excavate the pool: re-contour the pool and dredge the pool if needed.

The mitigation plan, as proposed, would generate useful data that can be reviewed,
published, and used to develop a contingency plan or alternative approach to the original
compensation package.

References

Cook, D.G., P.C. Trenham, and D. Stokes. 2005. Sonoma County California Tiger
Salamander meta population, preserve requirements, and exotic predator study. Report
to U.S. Fish and Wildlife Service, dated December, 2005.

Trenham, P.C. 2001. Terrestrial habitat use by adult California Tiger Salamanders,
Journal of Herpetology 35:343-346.

10



