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1.  Purpose 

This document presents the status of the time-critical removal action of mercury in soil north 
of Building 212 at Lawrence Livermore National Laboratory (LLNL) (Figure 1).  The United 
States (U.S.) Department of Energy (DOE) executed the regulatory approved Work Plan for the 
time-critical removal action in accordance with the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA).  The Work Plan for a Time-Critical Removal Action of Mercury in 
Soil North of Building 212 (July 2008) is presented as Attachment A. 

The project was initiated, but not completed because conditions were encountered that were 
described in the Work Plan as “stopping points.”  This document describes the activities 
performed to date to clean up the legacy mercury in landscaping soil on the northeast side of 
Building 212, and presents the sampling results, issues, and future work.  The project area has 
been isolated and there are no health risks to the public or LLNL workers posed by the remaining 
soil contamination. 

2.  Project Chronology 

April 17, 2008 Mercury in the soil was identified during the Building 212 Demolition 
Project.  The Alameda County Environmental Health Department, 
California Office of Emergency Services, National Response Center, 
U.S. Environmental Protection Agency (EPA), and San Francisco Bay 
Regional Water Quality Control Board (RWQCB) were notified. 

April 28, 2008 Notified the RWQCB of the discovery of mercury in soil at Building 212 in 
writing. 

May 1, 2008 Notified the Alameda County Environmental Health Department of the 
discovery of mercury in soil at Building 212 in writing. 

May 9, 2008 DOE Livermore Site Office (LSO) discussed the discovery of mercury at 
the Remedial Project Managers’ (RPM) meeting with the EPA, RWQCB, 
and the California Department of Toxic Substances Control (DTSC). 

May 12, 2008 Notified the DTSC of the discovery of mercury in soil at Building 212 in 
writing. 

June 25, 2008 The regulatory agencies concurred with DOE’s decision to initiate the 
removal of the mercury and requested a written work plan be submitted for 
approval. 

July 10, 2008 The Work Plan was submitted to the regulatory agencies. 

August 19, 2008 Initiated the Time Critical soil removal action for the mercury at 
Building 212 (see Figure 2).  Sampled soil as it was being excavated to 
characterize soil. 



LLNL-AR-410444 Building 212 Soil Removal Project February 2009 
 Status Report 
 

 2 

August 22, 2008 Concluded excavation to boundaries described in work plan. 

September 15, 2008 Sampled soil in trench to characterize remaining soil and determine if 
contamination was still present. 

October 30, 2008 DOE LSO discussed the status of the time-critical removal action at the 
RPM meeting and received approval from the EPA, RWQCB, and the 
DTSC to temporarily fill in and cover the excavation. 

November 5, 2008 Confirmation sample results indicate presence of low-level radioactivity 
along with mercury in some locations within trench.  See Figure 3. 

January 13, 2009 Lined the excavation and backfilled with clean soil. 

January 15, 2009 Covered excavation area with concrete. 

3.  Scope of Work Completed 

Per the Work Plan, work was conducted in the following steps: 
1. Mercury Absorb was sprinkled on the visible mercury to bind it and lessen the chance of 

migration during soil removal. 
2. Soil was removed where the mercury was visible using a backhoe and 12-inch bucket in 

6-inch layers. 
3. The excavated soil from the backhoe bucket was placed into drums (see Section 5, Waste 

Disposal). 
4. Steps 1-3 were repeated until mercury was no longer visible.  Approximately 4 cubic 

yards were excavated in total. 
5. A Jerome 431-X Mercury Vapor Analyzer was utilized to check the area for mercury 

vapor.  Additional soil was excavated and placed in drums (see Section 5, Waste 
Disposal). 

6. Plastic sheeting was placed over the entire excavated area.  The plastic sheeting was 
lifted and the area was tested using the Jerome meter for mercury vapors. 

7. Soil samples were collected to evaluate the remaining mercury in soil against the EPA 
industrial Preliminary Remediation Goal (PRG) of 28 mg/kg, the Total Threshold Limit 
Concentrations (TTLC) California Hazardous Waste threshold of 20 mg/kg, and the 
California Soluble Threshold Limit Concentrations (STLC) and the RCRA hazardous 
waste Toxicity Characteristic Leaching Procedure (TCLP) metals threshold of 0.2 mg/L. 
Fourteen five-part composite soil samples were collected per five-foot sections on the 
floor and walls of the excavation.  Samples were collected from the four corners of the 
five-foot sections, and one from the middle.  All five samples were collected with a hand 
tool and mixed prior to placing into a single sample container.  A sample from the 
container was analyzed for TTLC, STLC, and TCLP metals.  The five samples from the 
bottom of the trench were also analyzed for tritium and gross alpha and beta.  Results are 
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presented in Attachment B.  The sampling locations are shown in Figure 3.  Sampling 
results are discussed in Section 4 below. 

8. Cleanup activities were not completed due to encountering defined conditions (“stopping 
points”) as described below in Section 4.  Therefore, the excavated area was not 
backfilled with clean soil and the Work Plan Step 8 was not completed. 

9. The area was covered with plywood and plastic to avoid rainwater infiltration until it was 
lined with plastic and filled with clean soil.  The area was also covered with concrete (see 
Figure 4). 

4.  Results 

The following conditions were defined as “stopping points” in the Work Plan that would 
trigger work stoppage and reevaluation of the removal action plan:  

1) Mercury is detected at the boundary of the defined area (18-inches wide [from the 
concrete foundation to the pedestrian sidewalk] and 25-feet long). 

2) Mercury is detected at the three-foot depth. 
3) Utility lines are encountered. 
Soil was excavated 25 feet horizontally and to a depth of 3 feet as described in the Work 

Plan.  Based on the analytical data, the horizontal extent of the mercury exceeds the 25-foot 
removal area, triggering stopping point #1.  The data also indicate that the vertical extent of the 
mercury exceeds the 3-foot depth, triggering stopping point #2.  A third stopping point was 
defined as encountering underground utilities, which also occurred at the bottom of the trench. 

The confirmation sample data (Figure 3 and Attachment B) indicate that the contamination is 
not fully bound vertically or laterally.  In addition, isotopic thorium, uranium, plutonium, and 
americium (TUPA) and gamma spectrometry results from the analysis of waste drum soil 
samples (Attachment C) indicate the presence of man-made radioisotopes cesium-137 and 
plutonium-239 and uranium isotopes above the screening levels specified in the Moratorium for 
clean site soils.  The soil waste sampling and analysis is described in Section 5 below. 

5.  Waste Disposal 

A total of four layers were excavated and segregated in drums.  The soil layers were sampled 
and analyzed for TTLC metals, STLC metals, TCLP metals, gross alpha and beta, TUPA, 
gamma, and tritium to characterize the waste for disposal.  Five samples were collected and 
analyzed.  The layers were characterized as follows: 

Layer Waste Type Number of Drums Estimated Cost for 
Disposal 

1 RCRA Regulated Mixed Waste 9 $800,600 

2 CA Combined 6 $700/drum 
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3 CA Combined 4 $500/drum 

4 Radiological Only 3 $400/drum 

Twenty-two drums of excavated soil waste were generated.  The nine drums of RCRA Mixed 
Waste Layer 1 soil have been transferred from the Waste Accumulation Area (WAA) to the 
LLNL Radiological and Hazardous Waste Management permitted facility.  Upon receiving 
approval and funding, Layer 1 soil will be disposed of at either Perma-Fix or EnergySolutions. 

Layers 2 through 4 are being stored at the WAA until funding is available.  This soil will be 
disposed of by direct burial at EnergySolutions. 

When funding becomes available, a waste profile and an actual cost estimate will be 
developed.  The estimated costs presented above are based on historical disposal costs and may 
not be accurate for future work. 

6.  Issues 

The following issues prohibit the completion of the soil removal action at Building 212 in 
fiscal year 2008: 

• Analytical results indicate that there is still mercury above cleanup levels at the 
easternmost portion of the trench.  Excavation is not complete vertically or laterally.  
Additional soil removal is necessary to address the remaining contamination. 

• Utilities were discovered in the excavation area.  The utilities will have to be addressed 
when continuing the soil removal. 

• Site infrastructure such as a road and sidewalk are in the excavation area and will have to 
be addressed when continuing the soil removal. 

• Unexpected radioactive products were detected in the excavation area soil.  The extent of 
the radioactive soil contamination will have to be characterized. 

• Layer 1 soil has been characterized as RCRA Mixed Waste and will need to be disposed 
of accordingly. 

The issues described above exceed the scope and budget of the work approved in the 
July 2008 Work Plan.  DOE will need to obtain funds for soil treatment and disposal as well as 
any additional contaminated soil removal through the budgeting process (see Section 8, 
Schedule). 

7.  Future Work 

Because the data indicate that the contamination is not fully bound vertically or laterally, 
additional excavation is necessary.  A Work Plan will be developed to continue the excavation.  
However, due to the issues described in Section 6 above, DOE LSO will need to secure 
additional funding before planning can proceed.  The Work Plan will be reviewed and approved 
by the EPA, DTSC, and RWQCB. 
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Due to the unforeseen generation of RCRA Regulated Mixed Waste, disposal of the waste-
soil generated during the execution of the July 2008 Work Plan exceeds the project budget.  The 
soil will be disposed of when DOE allocates funding. 

The excavation area was lined with plastic and temporarily backfilled with clean soil (see 
Attachment D).  The excavation area was covered with concrete until work can proceed.  Future 
work will occur once a funding source can be secured.  The project area has been isolated, and 
there are no health risks to the public or LLNL workers posed by the remaining soil 
contamination. 

8.  Schedule 

The Work Plan for continuing soil removal at Building 212 will be completed in fiscal 
year 2011 if funding is allocated.  In addition, the RCRA Regulated Mixed Waste will be placed 
on the LLNL Site Treatment Plan and the milestone to treat the waste will be proposed in 
February 2010. 
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Figure 1.  Location of Building 212 at the Livermore Site. 
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Figure 2.  Excavation area where mercury was discovered in soil, north side of former 
Building 212. 
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Figure 3.  Confirmation sample locations and results. 
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Figure 4.  Building 212 excavation area concrete cover. 
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1.  Purpose 

This document outlines the work plan for the time-critical removal action to be executed by 
the Department of Energy (DOE) adjacent to Building 212 at Lawrence Livermore National 
Laboratory (LLNL) in accordance with the Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA), as amended by the Superfund Amendments and 
Reauthorization Act (SARA).   This document identifies and describes proposed activities to be 
performed to complete the clean up of legacy mercury in landscaping soil on the northeast side 
of Building 212.  The objectives of this project are to safely and efficiently define the extent of 
the contamination, clean up the identified mercury to the extent that is practical, and identify key 
stopping points.  This work plan is being submitted for approval prior to proceeding with the 
removal. 

2.  Notification 

Mercury in the soil was identified April 17, 2008.  LLNL staff determined that the quantity 
of mercury discovered exceeded the CERCLA reportable quantity and notified the National 
Response Center, U.S. Environmental Protection Agency (EPA), Alameda County 
Environmental Health Department, California Office of Emergency services, and the Regional 
Water Quality Control Board — San Francisco Bay Region (RWQCB).  DOE Livermore Site 
Office (LSO) discussed the discovery of mercury at the May 9, 2008 Remedial Project 
Managers’ (RPMs’) meeting among DOE-LSO, EPA, RWQCB, and the California Department 
of Toxic Substances Control (DTSC).  The information in this work plan was discussed with the 
RPMs at a meeting on June 25, 2008.  The regulatory agencies concurred with DOE’s decision to 
initiate the removal of the mercury, and requested this written work plan to be submitted for 
approval. 

3.  Site Conditions and Background 

LLNL is in the process of demolishing Building 212 at the Livermore Site.  The building is 
located on the south perimeter of LLNL along East Avenue (Fig. 1).  The building was 
constructed in the mid-1940s and was in continuous use by the Naval Air Station and LLNL until 
the mid-1980s.  LLNL began demolition of the building in April 2008.  

On April 16, 2008, demolition staff discovered several small beads of mercury on the 
concrete foundation.  LLNL staff responded and cleaned up these beads of mercury and managed 
it as hazardous waste.  On April 17, 2008, additional small beads of mercury were discovered in 
the soil adjacent to the foundation.  The extent of visible mercury in the soil was small and 
LLNL developed and implemented a plan to clean up the affected area.  After a shovel of soil 
approximately one-inch deep was removed, a larger amount of mercury was discovered, at which 
point clean-up actions were halted to further evaluate the site.  The affected area was secured by 
covering with secured plastic sheeting (Fig. 2).   
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Visually verifiable contamination is in an area approximately 18 inches wide by 24 inches 
long with an unknown depth.  This area is bound on the north by a pedestrian sidewalk and on 
the south by the Building 212 concrete foundation (Fig. 3).  Because the mercury is beneath the 
soil, it is impossible to determine the extent of contamination until soil is disturbed.  To be 
conservative, an area 25 feet long has been isolated (Fig. 4).  

4.  Scope of Work 

Work will be conducted in a phased approach.  The removal will take about three to five 
days.  Cost of the removal is dependent on the amount of affected soil, but is not anticipated to 
exceed $120,000.  The following describes the steps to be followed for the cleanup and 
characterization, as well as conditions that will stop work and initiate reevaluation.  

4.1.  Cleanup and Characterization 

Soil removal will start in the area of visible contamination.   If more mercury is exposed as 
work progresses, then the removal will move out laterally and to deeper depths.  Work will be 
conducted in the following steps: 
 

1. Sprinkle Mercury Absorb on the visible mercury to bind it and lessen the chance of 
migration as the soil is removed.  

2. Using a backhoe and 12-inch bucket, remove 6-inches of soil where the mercury is 
visible.  

3. Place the excavated soil from the backhoe bucket into a drum. 
4. Visually inspect the area where soil was removed for additional mercury.  If mercury is 

visible, repeat Steps 1-4 until no mercury is visible or until reaching one of the stopping 
points outlined in Section 4.2. 

5. Once mercury is no longer visible, use a Jerome 431-X Mercury Vapor Analyzer to 
check the area for mercury vapor.  If mercury vapor is detected, repeat steps 1-5 until no 
mercury vapor is detected or until reaching one of the stopping points outlined in 
Section 4.2.  The Jerome meter can measure mercury levels from 0.003 to 0.999 mg/m3 
under favorable conditions for off-gassing. 

6. If mercury is not detected on the Jerome meter, place plastic sheeting over the entire area 
that has been excavated.  Leave the sheeting in place for several hours during the middle 
of the day. (Note: this is important because the mercury will off-gas with warmer 
temperatures).  Following all industrial hygienist & health physicist controls for worker 
safety, lift a corner of the plastic sheeting and probe the area with the Jerome meter for 
mercury.   
If mercury is detected, repeat steps 1-6 until no mercury is detected or until reaching one 
of the stopping points outlined in Section 4.2. 
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7. If no mercury is detected, stop excavation and call the Environmental Analyst to have 
soil samples collected.  Soil samples will be collected to verify that the remaining 
mercury in soil is below the EPA industrial Preliminary Remediation Goal (PRG) of 28 
mg/kg, the Total Threshold Limit Concentrations (TTLC) California Hazardous Waste 
threshold of 20 mg/kg, and the California Soluble Threshold Limit Concentrations 
(STLC) and the RCRA hazardous waste Toxicity Characteristic Leaching Procedure 
(TCLP) metals threshold of 0.2 mg/L.  The number of samples required will depend on 
the ultimate size of the excavation.  Approximately one five-part composite sample will 
be collected per three-foot section on the floor of the excavation.  Samples will be 
collected from the four corners of the three-foot section, and one from the middle.  All 
five samples will be collected with a hand tool and mixed prior to placing into a single 
sample container.  A sample from the container will be analyzed for TTLC, STLC, and 
TCLP metals.  If the analytical results indicate that the mercury is below the thresholds 
stated above, the area will be considered clean.  If the results show detectable mercury 
above these thresholds, then clean up will resume following the steps outlined above or 
until the stopping points outlined in Section 4.2 are reached.  If the excavation exceeds 
six inches, samples will also be collected from the sides of the excavation to determine if 
additional cleanup beyond the scope of this removal action is warranted in the future. 

8. Once clean up activities have been completed and confirmed, the excavated area will be 
backfilled with clean soil.  Confirmation that the backfill soil is clean will be included in 
the forthcoming Action Memorandum. 

9. If mercury clean up cannot be completed according to the steps outlined in this plan, the 
area will be backfilled with clean soil and an asphalt cap.  Further removal action, if 
warranted, will be conducted under a separate removal action. 

4.2.  Stopping Points 

If the following conditions are encountered, work will stop and the removal action plan will 
be reevaluated.  

• Currently an area 18-inches wide (from the concrete foundation to the pedestrian 
sidewalk) and 25-feet long is barricaded.  Work will begin in the area where there is 
visible mercury and expand as needed.  If mercury is found at the boundary of the     25-
foot section then work will stop and the plan will be reevaluated. 

• Due to logistic and safety issues, excavation will go as deep as three feet.  Soil will be 
removed in approximately six-inch lifts until mercury is no longer visible or detected on 
the Jerome meter.  If mercury is still detectable at three-foot depth, work will stop and the 
plan will be reevaluated.  

• If utility lines are encountered prior to reaching the three-foot depth, work will stop and 
the plan will be reevaluated. 
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5.  Waste Disposal 

Excavated soil will be analyzed for proper waste disposal for the following:  TTLC metals, 
STLC metals, TCLP metals, gross alpha and beta, and tritium.  The number of samples will be 
determined based on the total amount of soil excavated.  All of the soil excavated will be 
disposed as waste.  Given the area of 18 inches by 25 feet and a 3-foot depth it is estimated that 
the maximum total soil volume would be 4.5 cubic yards.  

6.  Key Personnel 

This following are key personnel and contact information for this removal action. 
 

Livermore Site DOE 
Remedial Project Manager 

Phil Wong 925-422-0765 
phil.wong@oak.doe.gov 

Environmental Restoration 
Department Leader 

Jesse Yow 925-422-3521 
yow1@llnl.gov 

Livermore Site CERCLA 
Project Leader 

Lindee Berg 925-422-0618 
berg3@llnl.gov 

Decontamination, 
Decommissioning, and 
Demolition Project Leader 

Mike Auble 925-422-8158 
auble2@llnl.gov 

Building 212 Project Manager Bill Miller 925-423-7530 
miller46@llnl.gov 

Environmental Analyst Lisa Crawford 925-422-6343 
crawford25@llnl.gov 

 

7.  Schedule 

DOE-LSO is currently securing funding for this removal and work is anticipated to begin 
once this work plan is approved by the regulatory agencies. 
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Figure 1.  Location of Building 212 at the Livermore Site. 
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Figure 2.  Area where mercury was discovered in soil, north side of former Building 212. 
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Figure 3. Proximity of impacted area to former Building 212 foundation, sidewalk, and 

roadway. 
. 
 
 
 
 
 
 



LLNL-AR-405227 Work Plan for a Time-Critical Removal Action of July 2008 
 Mercury in Soil North of Building 212  
 

 

 
 
 
Figure 4. Access control area pending removal action. 
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