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ACRONYMS AND ABBREVIATIONS 

§ Section 

40 CFR Title 40 Code of Federal Regulations 

ACA Ammoniacal copper arsenate  
ARAR Applicable or relevant and appropriate requirement 

Ca-HSC California Health and Safety Code 
Cal. Code Regs. California Code of Regulations 
CCA Chromated copper arsenate  
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 

DTSC Department of Toxic Substances Control  

EPC Exposure point concentration 

EKI Erler & Kalinowski, Inc. 

FPL Forest Products Laboratory  

H-SSTL Human health site-specific target level 

IDW Investigation-derived waste 

LBNL Lawrence Berkeley National Laboratory 
LPG Liquefied petroleum gas 

mg/kg Milligram per kilogram 
mg/L Milligram per liter 

NCP National Oil and Hazardous Substances Pollution Contingency Plan 

PCB Polychlorinated biphenyl 
PCP Pentachlorophenol 
PRG Preliminary remediation goal 

RCRA Resource Conservation and Recovery Act 
RFS Richmond Field Station 

SVOC Semivolatile organic compound  



ACRONYMS AND ABBREVIATIONS (Continued) 

Memorandum, TCRA for Former FPL iv RFS.00381.D.004-0 
Wood Treatment Laboratory, RFS, UC Berkeley 

TCRA Time-critical removal action 
Tetra Tech Tetra Tech EM Inc. 
tit. Title 

UC University of California 
USC United States Code 
U.S. EPA U.S. Environmental Protection Agency 

Water Board San Francisco Bay Regional Water Quality Control Board 

yd3 Cubic yard 

 



 

Memorandum, TCRA for Former FPL 1 RFS.00381.D.004-0 
Wood Treatment Laboratory, RFS, UC Berkeley 

MEMORANDUM 

Ms. Barbara Cook, P.E. 
Branch Chief  
Site Mitigation Branch 
California Department of Toxic Substances Control 
700 Heinz Avenue  
Berkeley, CA  94710  

August 24, 2007 

Subject: Memorandum for a Time-Critical Removal Action at the  
Former Forest Products Laboratory, Wood Treatment Laboratory 
University of California, Richmond Field Station, Richmond, California 

I.  PURPOSE 

This memorandum has been prepared in accordance with the California Environmental 
Protection Agency, Department of Toxic Substances Control (DTSC), Site Investigation and 
Remediation Order, Docket No. ISE-RAO 06/07-004, dated September 15, 2006.  The purpose 
of this memorandum is to document the University of California (UC), Berkeley’s decision to 
undertake a time-critical removal action (TCRA) for the elevated concentrations of arsenic at the 
former Forest Products Laboratory (FPL), Wood Treatment Laboratory (referred to as “the 
former laboratory” or “the site”), of the Richmond Field Station (RFS) in Richmond, California. 
Figure 1 provides a map of the site and general vicinity.  Figure 2 provides a more detailed view 
of the Wood Treatment Area.  Arsenic is present in soil at elevated concentrations that may pose 
an unacceptable risk to construction workers who plan to clear vegetation and excavate and 
grade shallow soil in the vicinity of the laboratory prior to future construction activities that will 
be conducted in the area (see Figure 2 and Table 1).  Construction workers are the likely receptor 
in this area because of the planned construction activities.  No other work activities are expected 
to occur at the site.  The future use of this area is designated as a facilities maintenance 
equipment storage yard (referred to as “the corporation yard”), which will be paved.  As a result, 
future commercial or industrial workers at the site are unlikely to be exposed to soil. 

This TCRA is consistent with Chapter 6.8 of the California Health and Safety Code (Ca-HSC), 
and with the Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA), Title [tit.] 42 United States Code [USC] Section [§] 9601 et seq., to the maximum 
extent possible.  This removal action is scheduled to begin in Summer 2007, and site activities 
are expected to be conducted in 1 week. 
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The proposed TCRA will involve:  (1) excavating soil containing arsenic at concentrations 
exceeding cleanup goals developed for this TCRA to protect construction workers, 
(2) backfilling the area with clean soils, and (3) disposing of excavated soil and investigation-
derived waste (IDW) at an appropriate off-site facility.  Under this TCRA, an estimated 100 
cubic yards (yd3) of arsenic-contaminated soil will be excavated and disposed of at an 
appropriately permitted off site facility.  Field observations, existing data, and data from 
confirmation samples will determine the final excavation boundary.  Any wastes associated with 
this TCRA will be characterized and disposed of off site in accordance with the applicable 
transportation and disposal regulations, including U.S. Environmental Protection Agency’s (U.S. 
EPA) “off-site” rule (U.S. EPA 1993).  These wastes may include excavated soil and IDW.  The 
proposed TCRA is anticipated to be a complete cleanup to protect construction workers. 

The proposed removal action for this site is consistent with the factors set forth within the 
National Oil and Hazardous Substances Pollution Contingency Plan (NCP), Title 40 Code of 
Federal Regulations (40 CFR) § 300.415; and (2) Ca-HSC § 25356.1, based on the findings of:  

• Actual or potential exposure of nearby populations, animals, or food chains to 
hazardous substances or pollutants or contaminants 

• High levels of hazardous substances or pollutants or contaminants in soils largely at 
or near the surface that may migrate 

• Weather conditions that may cause hazardous substances or pollutants or 
contaminants to migrate or be released 

II.  SITE CONDITIONS AND BACKGROUND 

A.  SITE DESCRIPTION 

1.  Physical Location 

The RFS property is owned by the Regents of the University of California and is located at 
1301 South 46th Street in Richmond, California, in western Contra Costa County.  RFS is 
situated south and west of Highway 580, approximately 5 miles to the northwest of UC 
Berkeley’s main campus. 

The RFS property is 152 acres, consisting of 100 acres of uplands, with the remainder of the 
property consisting of tidal marsh or bay lands (offshore areas).  The climate is characterized as 
Mediterranean.  The average annual precipitation in the area is 22 inches.  The precipitation 
occurs mostly in the winter, with January being the month that typically receives the most rain.  
Residences, public areas, and facilities are within a 1-mile radius of RFS.  The upland portion of 
the RFS property is adjacent to vulnerable or sensitive animal populations and habitats and 
natural resources, including a tidal salt marsh and coastal terrace prairie.   
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The former FPL Wood Treatment Laboratory is in the northeastern portion of the RFS (see 
Figure 1). 

Several large industrial sites border the RFS property to the north, west, and east.  Bio-Rad 
Laboratories (Bio-Rad) is located to the west of the RFS.  The adjacent property to the east of 
RFS is the location of former chemical production operations previously owned by several 
entities, including Stauffer and Zeneca, and is currently owned by CSV. 

The former Liquid Gold Corporation site is located east of the former Zeneca site.  Hoffman 
Marsh and Point Isabel are also located slightly farther to the east, approximately 1.5 miles 
from RFS.  Richmond Inner Harbor, Stege Marsh, and the central San Francisco Bay border 
the RFS property to the south.  Marina Bay, a mixed-use residential and commercial 
development, lies adjacent to the southwest of the RFS and approximately 0.5 miles from the 
former laboratory.  Marina Bay consists of approximately 350 acres with 2,100 residential 
units.  The Bay Trail on the former SPRR right-of-way is near the property to the south.  Tidal 
mudflats fronting the Richmond Inner Harbor are located further south of the RFS.  The City 
of Richmond with an estimated population of 100,000 is beyond the adjacent property 
boundaries to the north, west, and east.  The East shore neighborhood of Richmond is the 
closest residential community to the site, being located approximately 1,000 feet to the north 
on the north side of I-580.  

2.  Site Characteristics 

The RFS consists of developed institutional academic teaching and research facilities in upland 
areas, a tidal salt marsh, and a transition zone between the upland areas and marsh.  The RFS 
property currently accommodates a range of UC research facilities and some non-University 
lessees—including the College of Engineering facilities, such as the Earthquake Engineering 
Research Center; UC Northern Regional Library; and the U.S. EPA Region 9 Laboratory.  

Portions of the open areas of the RFS are also important natural habitats.  The site contains one 
of the largest and best-preserved remaining areas of native coastal grasslands.  Wintering 
monarch butterflies and nesting raptors find refuge in the eucalyptus groves.  The bay marsh and 
mudflats provide additional habitat for a variety of flora and fauna. 

3.  Removal Site Evaluation  

The former FPL Wood Treatment Laboratory was constructed in 1965 and operated by the 
College of Natural Resources as an academic research facility.  The laboratory was located to the 
south of FPL Building 478, between Buildings 472 and 476 in the northeast portion of the RFS 
(see Figure 1).  Research studies relating to wood treatment with pentachlorophenol (PCP) in 
liquefied petroleum gas (LPG) and isopropyl ether cosolvents were conducted at the laboratory 
until 1970 or 1971 (Jonas & Associates 1990).  The facility then converted to treating wood with 
water-based chromated copper arsenate (CCA) and ammoniacal copper arsenate (ACA) 
compounds.  The chemicals were stored in an aboveground tank at the site and plumbed to 
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treatment chamber used to conduct experiments.  Beginning some time in the 1980s, the facility 
was also used for fire retardant studies with nonhazardous ammonium phosphate solutions.  
These wood treatment and flame retardant experiments continued into the early 1990s. 

During the early 1990s, planning for the expansion of Building 472 led to an investigation of 
possible releases of the treatment compounds onto the surrounding asphalt and soils.  LPG with 
dissolved PCP reportedly was released through a vent pipe at the back of the wood treatment 
chamber onto the soils of the wooded area to the east of Building 472 (Jonas & Associates 
1990). Additionally, CCA and ACA compounds reportedly leaked onto the asphalt surface 
around the treatment equipment (Jonas & Associates 1990).  The leaked material was then 
reportedly hosed onto the soil to the east, and into the grassy swale to the south of Building 472. 
Ammoniated water used to rinse the surface of freshly treated lumber with ACA was also 
reportedly discharged, primarily to the grassy swale. 

UC Berkeley has restricted access to the area planned for excavation with temporary fencing 
until the removal action is completed. 

4.  Release or Threatened Release  

Wood treatment research activities conducted at the former Wood Treatment Laboratory infused 
wood with PCP and inorganic arsenical compounds.  Because of suspected leaks from laboratory 
equipment and from housekeeping procedures, soil samples from the area were tested for metals, 
semivolatile organic compounds (SVOC), and polychlorinated biphenyls (PCB) (see 
Appendix A).  A review of the soil data collected from the eucalyptus grove east of the former 
FPL Wood Treatment Laboratory indicated that arsenic had been released to soil from the two 
former vent pipes extending from the wood treatment equipment. 

The potential routes of exposure to human receptors include dermal contact, ingestion, and 
inhalation of particulates released from soil to outdoor air from wind.  Risk to human health is 
posed by arsenic-affected soil under the former vent pipes that is believed to be at or near the 
ground surface.   

Risk-based human health site-specific target levels (H-SSTL) for arsenic were established for 
several exposure scenarios in the Human Health and Ecological Tiered Risk Evaluation 
(URS Corporation 2001).  The H-SSTL for arsenic under the construction worker exposure 
scenario is 12 mg/kg for a one in a million (10-6) excess cancer lifetime risk.  The input 
parameters used for the worker exposure scenarios are presented in Table 2.  The H-SSTL for 
arsenic for a construction worker exposure scenario was compared with the exposure point 
concentration (EPC) for arsenic at the FPL to determine if construction workers working in the 
vicinity of the FPL Wood Treatment Laboratory should avoid any areas.  The arsenic EPC, 
calculated as the 95th percentile upper confidence level of the mean, is 522 mg/kg, which 
exceeded the H-SSTL.  The concentrations were also compared the RFS Commercial/Industrial 
Worker H-SSTL of 27.3 mg/kg.  The EPC for arsenic also exceeded the background 
concentration for arsenic of 19.1 mg/kg, established by Lawrence Berkeley National Laboratory 
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(LBNL) (1995), as well as the provisional background value of 16 mg/kg calculated at the 
adjacent Zeneca/Former Stauffler Chemical Site (Erler & Kalinowski, Inc. [EKI] 2007).   

Because the EPC for arsenic exceeded the H-SSTLs, a secondary evaluation was conducted to 
evaluate potential exposure of construction workers to arsenic in soil at the site.  The secondary 
evaluation assumed that construction workers would be restricted from accessing the areas 
closest to the area with the highest concentrations of detected arsenic, specifically, near soil 
sampling location WTA09 and soil sampling locations WTA44, WTA45, and WTA46 (see 
Figure 2) (Tetra Tech EM Inc. [Tetra Tech] 2007).  In 2006, to evaluate exposure of construction 
workers to the remaining arsenic concentrations at the site, an EPC for arsenic was calculated 
excluding concentrations for the four sampling locations near the former vent pipes (WTA09, 
WTA44, WTA45, and WTA46).  The resulting EPC for arsenic was 61.2 mg/kg (for sample 
results not including the May and June 2007 samples see Table 3). 

Additional samples were collected from 13 locations at the site in May and June 2007 from 
various depths up to 30 inches (see Table 1). Sample results were compared to the provisional 
background concentration of 16 mg/kg (EKI 2007) to determine estimated boundaries of 
Excavation Areas I and II (see Figure 3).  The proposed depth for Excavation Areas I and II are 
3.5 and 2.0 feet, respectively.  Excavation Areas I and II consist of approximately 48 and 52 
cubic yards, respectively.  Although much of the area is scheduled to be paved, the TCRA will 
result in conditions that are protective of construction, commercial, and industrial worker health 
should the scheduled paving not occur.  Futhermore, the excavation boundaries were established 
where arsenic in soil samples outside of the excavation are at concentrations that are in the range 
of regional and provisional background concentrations.  

Based on the results of the initial and secondary evaluations, UC Berkeley has restricted the area 
planned for excavation with temporary fencing until the removal action is completed.   

Soil samples from the FPL also were analyzed for other metals in addition to arsenic, SVOCs, 
and PCBs.  EPCs for other metals in soil at the site were less than their respective H-SSTLs for 
construction activities, indicating exposure to the other metals is not associated with 
unacceptable risk for construction workers (see Table 4).  The only SVOCs detected in any 
samples were benzo(k)fluoranthene and PCP from the sample collected from location WTA11 
near the former vent pipe.  The concentration of benzo(k)fluoranthene in this sample was very 
low (0.3 mg/kg), and it was detected below the reporting limit; therefore, the concentration is 
considered estimated.  The only detected concentration of PCP was 5.5 mg/kg, which is well 
below the commercial U.S. EPA Preliminary Remediation Goal (PRG) of 9 mg/kg.  PCBs were 
not detected in any samples above the detection limit of 0.01 to 0.02 mg/kg.  An analysis of the 
analytical results for the remaining samples collected indicated no release of other metals, 
SVOCs, or PCBs requiring further delineation or removal at the site.   
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B.  OTHER ACTIONS TO DATE 

1.  Previous Actions 

Actions previously conducted at the FPL Wood Treatment Laboratory are summarized below. 

In 1990, Jonas & Associates conducted a preliminary investigation of soil contamination because 
it was suspected chemicals had been released through the two pipes extending from the wood 
treatment equipment located at the FPL Wood Treatment Laboratory.  On April 28, 1990, nine 
discrete soil samples were collected from three boreholes at three increments:  0 to 1 foot, 
1 to 2 feet, and 2 to 3 feet.  The boreholes were placed in three locations:  (1) at the southwest of 
the equipment on the proximal end of the drainage trench, which ends in the grassy swale at the 
south end of the parking lot; (2) in the grassy swale at the south end of the drainage trench; and 
(3) at the rear of the treatment equipment.   

A soil composite from each borehole was analyzed for arsenic, chromium, and phenols.  Low 
concentrations of metals were present in soil, and no phenols were detected in soil except for one 
sample with a very low concentration of methylphenol.  Based on these results, Jonas & Associates 
concluded no additional soil sampling was necessary in the area (Jonas & Associates 1990). 

On June 25, 1992, Jonas & Associates collected asphalt samples at the FPL Wood Treatment 
Laboratory.  Two composite samples of asphalt were collected to the south and west of the 
treatment chamber and storage tank in the direction of drainage from the equipment.  The two 
asphalt samples were analyzed for total arsenic (790 and 5,100 mg/kg), chromium (460 and 
690 mg/kg), copper (1,900 and 13,000 mg/kg), and PCP (2.4 and 43 mg/kg).  Based on the 
analytical results, Jonas & Associates recommended that vertical core samples should be 
collected at these two asphalt sampling locations (Jonas & Associates 1992). 

On February 24, 2000, URS Corporation advanced six borings to groundwater in the vicinity of 
the FPL Wood Treatment Laboratory as part of the implementation of the Field Sampling and 
Analysis Plan (URS Corporation 1999).  The plan was prepared in response to the letter issued 
on May 1999 to UC Berkeley under the Bay Protection and Toxic Cleanup Program 
(Water Board 1999).  Soil and groundwater samples were collected from each boring and 
analyzed for metals, as well as PCP in some samples.  Analytical results for soil indicated 
arsenic concentrations were elevated in the grassy swale, but all other metals concentrations 
were less than their respective residential U.S. EPA PRG (URS Corporation 2000).  PCP was not 
detected in soil, but laboratory reporting limits were elevated (2.3 to 40 mg/kg) in comparison 
with the industrial PRG (9 mg/kg).  Analytical results for groundwater indicated neutral to 
slightly acidic pH in all six samples.  Additionally, nickel concentrations exceeded the 
groundwater screening criterion (10 times the U.S. EPA National Ambient Water Quality 
Criteria for saltwater continuous concentration).  PCP concentrations in groundwater were below 
the groundwater screening criterion in the two borings analyzed.   
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Between September 2002 and April 2004 as part of the site investigation and cleanup completed 
under Order No. 01-102 from the Regional Water Quality Control Board, Blasland, Bouck, 
& Lee (BBL) collected soil samples at 11 additional locations to characterize the extent of 
arsenic-affected soil in the grassy drainage swale south of the FPL Wood Treatment Laboratory 
subsequently identified as Area of Concern 3.  On May 6, 2004, one groundwater sample was 
collected from a boring down gradient of the grassy swale.  In July 2004, a Remedial Action 
Plan was developed for removal of soil from Area of Concern 3 (BBL 2004).  The maximum 
concentration of arsenic in soil at Area of Concern 3 (150 mg/kg) exceeded the H-SSTL for 
arsenic for a commercial/industrial exposure scenario, and the maximum concentration of copper 
in soil (1,000 mg/kg) exceeded the ecological soil screening level of 412 mg/kg.  In the grab 
groundwater sample collected from Area of Concern 3, copper was the only metal that exceeded 
the screening criteria (10 times the U.S. EPA National Ambient Water Quality Criteria for 
saltwater continuous concentration).  Arsenic was reported at a concentration of 0.029 
milligrams per liter (mg/L), well below the groundwater screening criteria (10 times the U.S. 
EPA National Ambient Water Quality Criteria for saltwater continuous concentration of 0.36 
mg/L).  No volatile organic compounds were detected in groundwater.  In addition, waste 
characterization samples were collected, and soil from Area of Concern 3 was characterized as 
nonhazardous soil for disposal at a Class II landfill (URS Corporation 2005).  

In September 2004, Area of Concern 3 was excavated to a depth of 2 feet and 69 yd3 of soil was 
removed for off-site disposal under the oversight of the San Francisco Bar Regional Water 
Quality Control Board.  The location of the excavated area is illustrated on Figure 1.  The area 
was backfilled with clean fill (URS Corporation 2005).  

In 2006, as part of preparation of the area for the construction of the maintenance yard, the 
laboratory equipment was demolished for off-site disposal at Kettleman Hills landfill.  
Additional soil samples were collected by Tetra Tech as part of a closure survey near former 
vent pipes that were located to the east of the existing concrete slab to determine if any 
additional areas needed to be decontaminated prior to construction activities.  Based on a review 
of the soil sample analytical results, it was concluded that previously undetected minor chemical 
releases had occurred on the ground under the vent pipes. Arsenic was detected in soil at 
concentrations exceeding the H-SSTL for arsenic in samples collected below the former vent 
pipe outlets.  Subsequent step-out sampling was performed, and the lateral extent of the 
contamination was determined based on the sampling results (see Figure 2). 

2.  Current Actions 

No other remediation activities are currently being conducted at the FPL Wood Treatment 
Laboratory.   
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C.  STATE AND LOCAL AUTHORITIES’ ROLES 

1.  State and Local Actions to Date 

On October 26, 2006, UC representatives met with DTSC staff to discuss the arsenic 
concentrations at the former vent pipes.  DTSC agreed that a TCRA was necessary and should be 
undertaken immediately to address arsenic in soil at the former FPL Wood Treatment 
Laboratory. 

2.  Potential for Continued State and Local Response 

DTSC has provided general assistance with the development of this TCRA and will continue to 
do so throughout remediation activities at the former FPL Wood Treatment Laboratory.  It is 
expected that UC Berkeley’s RFS remediation project funds will continue to be the exclusive 
source of funding for this program. 

III. THREATS TO PUBLIC HEALTH OR WELFARE OR THE ENVIRONMENT, 
AND STATUTORY AND REGULATORY AUTHORITIES  

In accordance with the 1990 NCP, the following factors shall be considered in determining the 
appropriateness of a removal action (40 CFR § 300.415[b][2]): 

• Actual or potential exposure to hazardous substances or pollutants or contaminants by 
nearby populations, animals, or food chains. 

• Actual or potential contamination of drinking water supplies or sensitive ecosystems. 

• Hazardous substances or pollutants or contaminants in drums, barrels, tanks, or other 
bulk storage containers, that may pose a threat of release. 

• High levels of hazardous substances or pollutants or contaminants in soils largely at 
or near the surface that may migrate. 

• Weather conditions that may cause hazardous substances or pollutants or 
contaminants to migrate or be released. 

• Threat of fire or explosion.  

• Other situations or factors that may pose threats to public health or welfare or the 
environment. 

UC Berkeley determined that arsenic concentrations at the former FPL Wood Treatment 
Laboratory pose a potential threat to construction workers (Tetra Tech 2007).  As a result of 
discussions with DTSC about the arsenic concentrations present at the site, DTSC requested that 
UC Berkeley conduct a TCRA at the site under the DTSC Site Investigation and Remediation 
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Order, Docket No. ISE-RAO 06/07-004, dated September 15, 2006.  This removal action is 
consistent with Ca-HSC § 25356.1 and CERCLA § 104(a) and is appropriate to reduce these 
threats.  The potential threats are discussed below. 

A.  THREATS TO PUBLIC HEALTH OR WELFARE  

The following threat applies to conditions at the former FPL Wood Treatment Laboratory:  

Actual or potential exposure to hazardous substances or pollutants or 
contaminants by nearby populations, animals, or food chains. 

Arsenic—a hazardous substance as indicated in the DTSC Order for UC Berkeley and defined in 
40 CFR § 302.4—has been released into the environment (soil) at the former FPL Wood 
Treatment Laboratory.  Soils near the ground surface are a threat because they contain arsenic at 
concentrations that may result in an unacceptable risk to construction workers through several 
exposure pathways.  The potential pathways include ingestion, direct contact, and inhalation of 
soil.  The nature of this risk indicates that removing contaminated material is required to reduce 
potential threats to construction workers during grading activities associated with construction of 
the new RFS corporation yard.  As a result, a removal action in accordance with the 
requirements of the DTSC Site Investigation and Remediation Order, Docket No. ISE-RAO 
06/07-004 is appropriate to reduce these threats.   

B.  THREATS TO THE ENVIRONMENT 

No threat to the environment is currently being evaluated because this portion of the site is in the 
institutionally developed area of the RFS and provides limited habitat for ecological receptors.  
The area with elevated concentrations of arsenic is located adjacent to a building and the area is 
planned for future development as a paved corporation yard; therefore, the potential for habitat 
in the future is very limited.  This TCRA is intended to address reducing the threat to humans 
(construction workers).    

IV.  ENDANGERMENT DETERMINATION 

Arsenic concentrations in soil samples collected in 2006 and 2007 were compared with the 
construction worker H-SSTL for arsenic.  Comparison results demonstrated that current conditions 
at the former FPL Wood Treatment Laboratory present a potential threat to future construction 
workers conducting vegetation removal, excavation, and grading activities in the area. 

Actual or threatened releases of arsenic from this site, if not addressed by implementing the 
response action selected in this memorandum, may present an imminent and substantial 
endangerment to public health.  The primary danger is from exposure of construction workers to 
arsenic in soil. 
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V.  PROPOSED ACTIONS AND ESTIMATED COSTS 

A.  PROPOSED ACTION 

The objectives of this TCRA are as follows: 

• Limit the potential exposure of construction workers to arsenic in soil at 
concentrations exceeding the cleanup goal for arsenic defined as the provisional 
background concentration of 16 mg/kg. 

• Excavate arsenic-contaminated soil at Excavation Areas I and II to fully remove soil 
at concentrations exceeding the cleanup goal for arsenic (see Figure 3). 

• Dispose of excavated soil at an appropriate off-site facility. 

1.  Proposed Action Description 

The following removal action activities are proposed to meet the objectives of this TCRA: 

• Collect soil samples at the bottom of every lift (2.0-foot increments) during 
excavation activities.  Samples will be analyzed to confirm that the cleanup goal for 
arsenic has been met.   

• Excavation will continue both laterally and vertically until the cleanup goal for 
arsenic is met (anticipated to be 2 foot).   

• Implement best management practices (wetting down soil) to prevent dust emissions 
during fieldwork. 

• Conduct real-time air monitoring. 

• Segregate any miscellaneous debris from soils and stockpile for waste 
characterization.  Place excavated soil in roll-off bins and cover to prevent exposure 
to rainwater. Characterize soil in bins for waste disposal.  

• Backfill excavated areas with clean fill and grade to pre-excavation conditions.   

• Dispose of excavated soil off site based on the results of waste characterization.   

The remediation activities conducted under this memorandum will remove arsenic-contaminated 
soils within the excavation footprint to an estimated quantity of 100 yd3.  Excavated soil will be 
disposed of off site at Class I and II landfills, as appropriate. 
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2.  Contribution to Remedial Performance 

Soil will be excavated and disposed of appropriately to remove all arsenic-contaminated soil 
(both vertically and laterally) that exceeds the provisional background level of 16 mg/kg. 

3.  Description of Alternative Technologies 

DTSC agreed that only one alternative (excavation and off-site disposal) was necessary for 
evaluation in this TCRA.  Excavation and off-site disposal would provide the greatest long-term 
effectiveness and is easily implemented.  The paragraphs below explain how the proposed 
alternative meets selection criteria (effectiveness, implementability, and cost) used to evaluate 
this alternative. 

The proposed removal action would effectively protect human health from arsenic in soil by 
removing contaminated soil and disposing of the soil at a permitted off-site disposal facility, 
while complying with the chemical- and action-specific applicable or relevant and appropriate 
requirements (ARAR) identified below in Section V.A.4.  Soils will be kept covered at all times, 
except while the excavations are underway, and the work will include control measures for 
fugitive dust emissions to promote compliance with the ARARs specific to waste 
characterization and disposal actions. 

The proposed removal action provides effective short- and long-term reduction of exposure to 
arsenic by removing contaminated soils.  In the short-term, exposure to construction workers 
involved in the removal action would be minimized through the proper use of engineering 
controls, basic hygiene, and personal protective equipment. 

This alternative does not present any technical or administrative constraints on implementability, 
and has been successfully implemented at other areas of RFS to provide protection of human 
health.  

The estimated cost of this removal action is anticipated to be $52,992 for excavation and off-site 
disposal. 

4. Applicable or Relevant and Appropriate Requirements 

The NCP, § 300.415(j), provides that removal actions must attain ARARs to the extent 
practicable, considering the exigencies of the situation. 

Applicable requirements are defined as cleanup standards, standards of control, and other 
substantive environmental protection requirements, criteria, or limitations promulgated under 
federal environmental or state environmental, or facility siting laws that specifically address a 
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance. 
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Relevant and appropriate requirements are defined as cleanup standards, standards of control, 
and other substantive requirements, criteria, or limitations promulgated under federal 
environmental, or state environmental, or facility siting laws that, while not “applicable” to a 
hazardous substance, pollutant, or contaminant, remedial action, location, or other circumstance, 
address problems or situations sufficiently similar to those encountered at the site and are well-
suited to the particular site. 

There are three types of ARARs.  The first type includes “chemical-specific” requirements.  
These ARARs set limits on concentrations of specific hazardous substances, contaminants, and 
pollutants in the environment.  Examples of this type of ARAR are ambient water quality criteria 
and drinking water standards.  The second type of ARAR includes location-specific 
requirements for activities based on site characteristics, including activities in wetlands, 
floodplains, and historic sites.  The third type of ARAR includes action-specific requirements, 
which are technology-based restrictions that are triggered by the type of action under 
consideration.  Examples of action-specific ARARs are regulations for waste treatment, storage, 
and disposal under the Resource Conservation and Recovery Act (RCRA). 

ARARs must be identified on a site-specific basis from information about specific chemicals at 
the site, specific features of the site location, and actions that are being considered as removal 
actions. 

The following potential federal chemical-, location-, and action-specific ARARs were identified 
for the removal action at the former FPL Wood Treatment Laboratory. 

Chemical-Specific ARARs 

• Requirements under RCRA for identification of hazardous waste (Title 42 USC, 
Chapter 82, §§6901–6991[i], and California Code of Regulations [Cal. Code Regs.] 
tit. 22, §§66261.21, 66261.22[a][1], 66261.23, 66261.24[a][1], and 66261.100) 

• Cal. Code Regs. tit. 27, §§ 20210, 20220, and 20230 (defining designated waste, 
nonhazardous waste, and inert waste). 

• Cal. Code Regs. tit. 22, §§66261.22(a)(3) and (4), 66261.24(a)(2)-(a)(8), 66261.101, 
66261.3(a)(2)(C), or 66261.3(a)(2)(F) (defining non-RCRA hazardous waste) 

Location-Specific ARARs 

There are no location-specific ARARs for this removal action. 

Action-Specific ARARs 

• Cal. Code Regs. tit. 22, §§ 66261.10 and 66261.11 (determination of hazardous 
waste) 
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• Cal. Health and Safety Code, § 25123.3 (non-RCRA hazardous waste accumulation 
and storage requirements)  

• 40 CFR §264.554(d)(1)(i-ii) and (d)(2), (e), (f), (h), (i), (j), and (k) (temporary staging 
piles) 

• Bay Area Air Quality Management District Regulation 6-302 (prohibits emissions 
from any source for a period of more than 3 minutes in an hour equal to or greater 
than 20 percent opacity) 

• California Environmental Quality Act (CEQA) – CCR Title 11 Section 15000-15387 
et seq. mandates environmental impact review of certain actions taken by California 
governmental agencies or by private parties who are regulated by California agencies 
unless a categorical or statutory exemption applies.  The TCRA will be reviewed by 
DTSC in accordance with CEQA. 

• Health and Safety for On-Site Workers – Construction Activities – CCR Title 8 
Section 5192 and 40 CFR 1910.120.  Workers involved in hazardous substances 
operations associated with cleanup of sites must perform these operations in 
accordance with the health and safety requirements of Cal/OSHA. 

The proposed removal action will comply with ARARs identified above to the maximum extent 
practicable.  Tables 5 and 6 present in detail the chemical- and action-specific ARARs. 

5.  Project Schedule 

The TCRA for the removal of arsenic-contaminated soil is expected to begin in summer 2007.  
The excavation is expected to require three days.  Soil will be placed in 20-cubic yard roll-off 
bins.  To accommodate the estimated 100 cubic yards of contaminated soil, five bins are 
expected to be necessary.  Characterization samples of the waste soil will be collected and 
submitted to the laboratory for analysis.  After sample results have been received and the waste 
profiled to an appropriately permitted facility, the waste will be hauled off.  Characterization and 
waste profiling should be completed within 2 weeks.  The duration of the job including 
backfilling will be approximately 3 weeks.  

B.  ESTIMATED COSTS 

UC Berkeley has made a present-worth estimate of the removal action costs.  The estimated 
costs include the direct and indirect capital costs of the proposed removal action.  Post-removal 
site control costs are not anticipated for this TCRA.  The items discussed below are considered 
to be capital costs. 
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Direct Capital Costs Indirect Capital Costs 

Excavation costs Engineering and design expenses 

Equipment and material costs License and permit costs 

Transport and disposal costs Start-up and shakedown costs 

Analytical costs 

The estimated total present worth cost for the proposed removal action is $52,992.  The 
following assumptions were made during the development of the cost. 

• Backfilling will be required as a part of the removal action 

• One 40-hour week will be sufficient to complete the work 

• The health and safety plan for RFS has already been prepared (Tetra Tech 2006) 

• All work will be done under safety Level D 

• Disposal costs at $64 per ton recently quoted from vendor (Waste Management, Inc. 2007) 

• Transportation costs at $60 per yd3, quoted from vendor (Waste Management, Inc. 2007) 

• Labor costs at $96 per hour for excavation.  Labor costs include equipment operator 
at $51 per hr and one laborer at $45 per hour (Means 2007, crew B11-c). 

• Equipment costs at $270 (assuming a 3/8 yd3 excavator) per day (RS Means 2007, 
crew B11c) 

• Backfilling material costs at $20 per yd3, quoted from vendor (Ryan Engineering 2006)  

• Backfilling labor costs at $444 per day (RS Means 2007, crew B37) 

• Backfilling equipment costs at $130 per day  

• Laboratory analytical costs at $4,000 (includes equipment for shipping and 
1-to-3-day turnaround time) 

• Construction oversight (70 hours) 

• Excavation work plan, permitting fees, and taxes are estimated at $10,000 
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VI.  EXPECTED CHANGE IN THE SITUATION SHOULD ACTION BE DELAYED 
OR NOT TAKEN 

If action should be delayed or not taken, construction workers performing grubbing, excavation, 
and grading activities for construction of the new corporation yard may be exposed to arsenic-
contaminated soil.  Contamination is not expected to spread from its current location.  A delay in 
action would not be protective of human health in light of the future reuse plan of constructing a 
corporation yard.   

VII.  PUBLIC INVOLVEMENT 

UC Berkeley will develop and publish a Public Notice regarding the public comment period for 
the Administrative Record within 60 days of the start of this removal action.  UC Berkeley will 
work with DTSC to ensure the Administrative Record is current prior to submitting the Public 
Notice. 

VIII.  OUTSTANDING POLICY ISSUES 

No outstanding policy issues exist for this removal action. 

IX.  RECOMMENDATION 

This memorandum identifies and analyzes the removal action necessary to address excavation of 
arsenic-contaminated soil near the former FPL Wood Treatment Laboratory. 

This removal action is recommended because it meets the criteria of effectiveness, 
implementability, and cost, as described in Section V.  The proposed alternative provides short- 
and long-term effectiveness in protecting human health from arsenic in soil by removing 
contaminated soil and disposing of the soil at an off-site disposal facility.  This alternative does 
not involve any technical or administrative constraints on implementation.  The estimated total 
cost of this proposed alternative is $52,992. 

This decision document supports the removal action for arsenic in soil near the former FPL 
Wood Treatment Laboratory at the RFS in Richmond, California.  The removal action was 
developed in accordance with Ca-HSC § 25356.1 and is consistent with CERCLA.  This 
decision is based on the Administrative Record for the site. 

 
 
 
     08-24-07  
Jason Brodersen, P.G., Project Manager Date 
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TABLE 1:  ARSENIC CONCENTRATIONS IN 2006 AND 2007 SOIL SAMPLES  
 
Memorandum for Time-Critical Removal Action at the  
Former Forest Products Laboratory, Wood Treatment Laboratory, Richmond Field Station 

Location  
Identification No. Sample Date Sample Depth Matrix 

Arsenic 
Concentration 

(mg/kg) 
WTA01  8/17/2006  0 – 2” Asphalt 2.8 
WTA01  8/17/2006  4 – 6” Baserock 14 
WTA02  8/17/2006  0 – 2” Asphalt 7.2 
WTA02  8/17/2006  4 – 6” Baserock 7.1 
WTA06  8/17/2006  0 – 2” Asphalt 8.3 
WTA06  8/17/2006  4 – 6” Baserock 10 
WTA08  8/17/2006  0 – 2” Asphalt 9.7 
WTA08  8/17/2006  4 – 6” Baserock 4.2 
WTA09  8/17/2006  0 – 6” Soil 150  
WTA10  8/17/2006  0 – 6” Soil 64  
WTA11  8/17/2006  0 – 6” Soil 120  
WTA12  8/17/2006  0 – 6” Soil 110  
WTA13  8/17/2006  0 – 6” Soil 7.2  
WTA14  8/17/2006  0 – 6” Soil 14  
WTA15  8/17/2006  0 – 6” Soil 10  
WTA16  8/17/2006  0 – 6” Soil 11  
WTA17  8/17/2006  0 – 6” Soil 9.3  
WTA18  8/17/2006  0 – 6” Soil 11  
WTA19  8/17/2006  0 – 6” Soil 11  
WTA20  8/17/2006  0 – 6” Soil 12  
WTA21  8/17/2006  0 – 6” Soil 13  
WTA22  8/17/2006  0 – 6” Soil 9.3  
WTA23  8/17/2006  0 – 6” Soil 12  
WTA24  8/17/2006  0 – 6” Soil 11  
WTA31  8/17/2006  0 – 6” Soil 14  
WTA34  8/17/2006  0 – 6” Soil 27  
WTA35  8/17/2006  0 – 6” Soil 9.1  
WTA40  8/17/2006  0 – 6” Soil 19  
WTA44  8/17/2006  0 – 6” Soil 860  
WTA45  9/18/2006  0 – 6” Soil 1,300  
WTA46  9/18/2006  0 – 6” Soil 590  
WTA47  9/18/2006  0 – 6” Soil 78  
WTA48  9/18/2006  0 – 6” Soil 130  
WTA49  9/18/2006  0 – 6” Soil 33  
WTA50  9/18/2006  0 – 6” Soil 7.2  
WTA51  9/18/2006  0 – 6” Soil 77  
WTA52  9/18/2006  0 – 6” Soil 140  
WTA53  9/18/2006  0 – 6” Soil 17  
WTA54  9/18/2006  0 – 6” Soil 44  



TABLE 1:  ARSENIC CONCENTRATIONS IN 2006 AND 2007 SOIL SAMPLES  
(CONTINUED) 
Memorandum for Time-Critical Removal Action at the  
Former Forest Products Laboratory, Wood Treatment Laboratory, Richmond Field Station 
 

Memorandum, TCRA for FPL Page 2 of 2 RFS.00381.D.004-0 
Wood Treatment Area, RFS, UC Berkeley 

Location  
Identification No. Sample Date Sample Depth Matrix 

Arsenic 
Concentration 

(mg/kg) 
WTA55  9/18/2006  0 – 6” Soil 12  
WTA56  9/18/2006  0 – 6” Soil 6.5  
WTA57  9/18/2006  0 – 6” Soil 6.6  
WTA58  9/18/2006  0 – 6” Soil 6.5  
WTA59  9/18/2006  0 – 6” Soil 9.1  
WTA60  9/18/2006  0 – 6” Soil 7.8  
WTA61  9/18/2006  0 – 6” Soil 7.5  
WTA62 5/1/2007  0 – 2” Asphalt 3.87  
WTA62 5/1/2007 4 – 6” Baserock 29.0  
WTA62 5/1/2007 8 – 11” Soil 27.5 
WTA63 5/1/2007 0 – 2” Asphalt 31.2  
WTA63 5/1/2007 3 – 5” Baserock 926 
WTA63 5/1/2007 10 – 14” Soil 402  
WTA64 5/1/2007 0 – 6” Soil 6.20 
WTA65 5/1/2007 0 – 6” Soil 9.34 
WTA66 5/1/2007 0 – 6” Soil 22.8  
WTA67 6/1/2007 12 – 18” Soil 7.9 
WTA68 6/1/2007 0 – 6” Soil 190 
WTA68 6/1/2007 12 – 18” Soil 160 
WTA68 6/1/2007 24 – 30” Soil 140 
WTA68 6/1/2007 36 – 42” Soil 25 
WTA69 6/1/2007 0 – 2” Concrete 7.9 
WTA70 6/1/2007 0 – 2” Concrete 17 
WTA71 6/1/2007 12 – 18” Soil 5.1 
WTA72 6/1/2007 24 – 30” Soil 4.7 
WTA73 6/1/2007 12 – 18” Soil 650 
WTA73 6/1/2007 24 – 30” Soil 380 
WTA74 6/1/2007 12 – 18” Soil 6.2 

Note:  

mg/kg  Milligram per kilogram 
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TABLE 2:  HUMAN HEALTH RISK ASSESSMENT EXPOSURE FACTORS AND OTHER RELEVANT 
PARAMETERS1 
Memorandum for Time-Critical Removal Action at the  
Former Forest Products Laboratory, Wood Treatment Laboratory, Richmond Field Station 

Parameter Units Quantity Source 
Reference 

Commercial- Industrial Worker Exposure 
Scenario 

   

Averaging Time for Carcinogens year 70 a, b, c, d, e 
Exposure Duration year 25 b, e, f 
Exposure Frequency day/year 250 b, e, f 
Soil Ingestion Rate mg/day 50 f 
Daily Outdoor Inhalation Rate m3/day 20 a, b, d, e 
Skin Surface Area cm2 3300 g, e 
Soil to Skin Adherence Factor mg/cm2 0.2 g 

Excavation/Construction Workers Exposure 
Scenario 

   

Averaging Time for Carcinogens year 70 a, b, c, d, e 
Exposure Duration year 7 h, i 
Exposure Frequency day/year 20 h, i 
Soil Ingestion Rate mg/day 480 j, i 
Daily Enclosed Space (Trench) Inhalation Rate m3/day 20 j, i 
Daily Outdoor Inhalation Rate m3/day 20 j, i 
Skin Surface Area cm2 5800 j, i 
Soil to Skin Adherence Factor mg/cm2 0.51 h, i 
Exposure Time for Contact With Water hr/day 0.5 k 
Skin Surface Area for Water Contact cm2 5800 j 

Note: 

 1. Parameters identified in Human Health and Ecological Tiered Risk Evaluation, University of California, 
Berkeley, Richmond Field Station/Stege Marsh, Richmond, California, URS, November 2001, Table 3-11. 

Reference Sources: 
 

a) Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual. EPA/540/I-89/002. 
Washington D.C.; U.S. EPA, Office of Emergency and Remedial Response. 1989. 

 
b) Standard Guide for Risk Based Corrective Action Applied at Petroleum Release Sites, American Society for 

Testing and Materials (ASTM). E 1739-95. West Conshohocken, PA, American Society for Testing and 
Materials. November 1995. 

 
c) Supplemental Guidance for Human Health Multimedia Risk Assessments of Hazardous Waste Sites and 

permitted Facilities. Sacramento, CA; California Environmental Protection Agency, Department of Toxic 
Subtances Control. June 1999.  

 
d) Preliminary Endangerment Assessment Guidance Manual. Sacramento, CA; California Environmental 

Protection Agency, Department of Toxic Subtances Control. June 1999. 
 



 
 
 
TABLE 2:  HUMAN HEALTH RISK ASSESSMENT EXPOSURE FACTORS AND OTHER RELEVANT 
PARAMETERS (CONTINUED) 
Memorandum for Time-Critical Removal Action at the  
Former Forest Products Laboratory, Wood Treatment Laboratory, Richmond Field Station 
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e) U.S. EPA, Region 9 Preliminary Remediation Goals (PRG). Online database 
(http://www.epa.gov/region09/waste/sfund/prg). Viewed October 2000. 

 
f) Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure Factors.” U.S. EPA, 

Office of Solid Waste and Emergency Response (OSWER) Directive 9285.6-0.3.  1991. 
 

g) Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation manual Supplemental 
Guidance Dermal Risk Assessment, Interim Guidance. EPA/540/R-99/005. U.S. EPA, Office of Solid Waste 
and Emergency Response, Washington, D.C.  1999. 

 
h) Background Documentation for the Development of the MCP Numerical Standards. Massechusetts 

Department of Environmental Protection, Bureau of Waste Site Cleanup and Office of Research and 
Standards. April 1994. 

 
i) Application of Risk-Based Screening Levels and Decision Making to Sites With Impacted Soil and 

Groundwater. Californial Regional Water Quality Control Board.  Two Volumes. Interim Final. October 2000. 
 
j) Exposure Factors Handbook, General, Food Ingestion, Activity. Volumes I, II, III. EPA/600/P-95/002B. U.S. 

Environmental Protection Agency, Office of Research and Development (ORD), Washington, D.C.  1997. 
 
k) Human Health and Ecological Tiered Risk Evaluation, University of California, Berkeley, Richmond Field 

Station/Stege Marsh, Richmond, California, URS, November 2001. 
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TABLE 3:  SUMMARY STATISTICS FOR ARSENIC IN 2006 SOIL SAMPLES, EXCLUDING SAMPLING LOCATIONS WTA09, WTA44,  
WTA45, AND WTA46 
Memorandum for Time-Critical Removal Action at the Former Forest Products Laboratory, Wood Treatment Laboratory, Richmond Field Station 

Chemical 
Detection 
Frequency 

Minimum 
Detected 

Concentration 
(mg/kg) 

Maximum 
Detected 

Concentration 
(mg/kg) 

Location of 
Maximum 
Detected 

Concentration 

Mean 
Concentration 

(mg/kg) 
EPC 

(mg/kg) 

Background 
Concentration1 

(mg/kg) 

H-SSTL for 
Construction 

Worker2  
(mg/kg) 

EPC Exceeds 
H-SSTL for 

Construction 
Worker? 

Arsenic  34/34  6.5  140  WTA52  31.7  61.2  16 12.0  NO  

Notes:  

1  16 milligrams per kilogram has been identified as a provisional background concentration for the adjacent Zeneca/Former Stauffler Chemical Site (EKI 2007). 
2  The H-SSTL for the construction worker was established during development of the Human Health and Ecological Tiered Risk Evaluation for Richmond Field Station (URS Corporation 2001).  

EPC  Exposure point concentration  
H-SSTL  Human health site-specific target level, 10-6 risk  
mg/kg  Milligram per kilogram  
ND  Nondetect  

References:  
Lawrence Berkeley National Laboratory.  1995.  "Protocol for Determining Background Concentrations of Metals in Soil at Lawrence Berkeley National Laboratory, Berkeley, California."  
URS Corporation.  2001.  "Final Report, Human Health and Ecological Tiered Risk Evaluation, University of California, Berkeley, Richmond Field Station/Stege Marsh, Richmond, California." November.  
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TABLE 4: SUMMARY STATISTICS FOR METALS, 2006 SOIL SAMPLES  
Memorandum for Time-Critical Removal Action at the Former Forest Products Laboratory, Wood Treatment Laboratory, Richmond Field Station 

Chemical 
Detection 
Frequency 

Minimum 
Detected 

Concentration 
(mg/kg) 

Maximum 
Detected 

Concentration 
(mg/kg) 

Location of 
Maximum 
Detected 

Concentration

Mean 
Concentration 

(mg/kg) 
EPC 

(mg/kg)

Background 
Concentration1 

(mg/kg) 

H-SSTL for 
Construction 

Worker2  
(mg/kg) 

EPC Exceeds 
H-SSTL for 

Construction 
Worker? 

Antimony  5/5  3.1  4.8  WTA34  4.24  4.90  5.5  1,060  NO  
Arsenic 38/38 6.5 1,300 WTA45 104.6 522 16 12 YES 
Barium  5/5  170  310  WTA31  226  279  -- -- -- 
Beryllium  5/5  0.32  0.48  WTA31  0.39  0.45  1  475  NO  
Cadmium  5/5  0.7  2.6  WTA34  1.32  2.11  2.7  325  NO  
Chromium  5/5  30  57  WTA40  45.20  54.96  99.6  217  NO  
Cobalt  5/5  6.3  17  WTA31  10.24  14.68  -- -- -- 
Copper  5/5  52  240  WTA40  132.8  204.3  69.4  98,900  NO  
Lead  5/5  50  140  WTA40  97.40  128.70 16.1  750  NO  
Mercury  5/5  0.45  2.7  WTA24  1.31  2.14  0.4  494  NO  
Molybdenum 5/5  1.2  3.6  WTA40  2.44  3.31  -- -- -- 
Nickel  5/5  32  36  WTA40  34  36  119.8  53,200  NO  
Selenium  5/5  1.3  2.2  WTA35  1.76  2.15  5.6  13,300  NO  
Silver  2/5  0.34  0.55  WTA40  0.40  0.55  1.8  13,300  NO  
Thallium  0/5  ND  ND  -- -- -- 27.1  176  -- 
Vanadium  5/5  34  60  WTA34  46.40  55.58  -- -- -- 
Zinc  5/5  140  260  WTA31  208  252  106.1  100,000  NO  

Notes: 

1  16 milligrams per kilogram has been identified as a provisional background concentration for the adjacent Zeneca/Former Stauffler Chemical Site (EKI 2007).  The other background concentrations 
listed in this table come from the LBNL 1995 report. 

2  The H-SSTL for the construction worker was established during development of the Human Health and Ecological Tiered Risk Evaluation for Richmond Field Station (URS Corporation 2001).  
-- Not available  
EPC Exposure point concentration  
H-SSTL  Human health site-specific target level  
mg/kg Milligram per kilogram  
ND  Nondetect  

References:  
Lawrence Berkeley National Laboratory.  1995.  "Protocol for Determining Background Concentrations of Metals in Soil at Lawrence Berkeley National Laboratory, Berkeley, California."  
URS Corporation.  2001.  "Final Report, Human Health and Ecological Tiered Risk Evaluation, University of California, Berkeley, Richmond Field Station/Stege Marsh, Richmond, California." November.  
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TABLE 5:  CHEMICAL-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS  
Memorandum for Time-Critical Removal Action at the Former Forest Products Laboratory, Wood Treatment Laboratory, Richmond Field Station  

Requirement Prerequisite Citation 
ARAR  

Determination Comments 

Federal Requirements:  Resource Conservation and Recovery Act (Title 42 USC, Chapter 82, §§6901–6991[i]) 
Defines Resource Conservation and Recovery 
Act hazardous waste.  A solid waste is 
characterized as toxic based on the TCLP, if the 
waste exceeds the TCLP maximum 
concentrations. 

Waste Cal. Code Regs. tit. 22, 
§§ 66261.21, 66261.22(a)(1), 
66261.23, 66261.24(a)(1), and 

66261.100 

Applicable These requirements are applicable 
for determining whether waste is 
hazardous.  

State Requirements 
Definition of “non-RCRA hazardous waste.” Waste Cal. Code Regs. tit. 22, 

§§ 66261.22(a)(3) and (4), 
66261.24(a)(2)–(a)(8), 

66261.101, 66261.3(a)(2)(C), or 
66261.3(a)(2)(F) 

Applicable Applicable for Determining whether 
a waste is a non-RCRA hazardous 
waste. 

Definitions of designated waste, nonhazardous 
waste, and inert waste. 

Waste Cal. Code Regs. tit. 22, 
§§ 20210, 20220, and 20230 

Applicable Potential ARARs for classifying 
waste. 

Health and safety requirements pertaining to 
accumulation or storage of “non-RCRA waste.” 

Waste Cal. Health and Safety Code, 
§ 25123.3 

Applicable Health and safety requirements to 
be met during accumulation and 
storage of non-RCRA waste. 

Notes: 

§ Section 
§§ Sections 
ARAR Applicable or relevant and appropriate requirement 
Cal. Code Regs. California Code of Regulations 
CFR   Code of Federal Regulations 
RCRA Resource Conservation and Recovery Act 
TCLP Toxicity characteristic leaching procedure 
tit. Title 
USC United States Code  
 



 

Memorandum, TCRA for FPL  Page 1 of 1 RFS.00381.D.004-0 
Wood Treatment Area, RFS, UC Berkeley  

TABLE 6:  ACTION-SPECIFIC APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
Memorandum for Time-Critical Removal Action at the Former Forest Products Laboratory, Wood Treatment Laboratory, Richmond Field Station 

Action Requirement Prerequisite Citation 
ARAR 

Determination Comments 

Resource Conservation and Recovery Act (Title 42 USC, Chapter 82, §§6901-6991[i]) 
On-site 
generation 

Person who generates waste shall 
determine if that waste is a hazardous 
waste 

Generator of waste Cal. Code Regs. tit. 22, 
§§ 66262.10(a) and 

66262.11 

Applicable The requirements in Cal. Code 
Regs. tit. 22, Division 4.5, 
Chapter 14, are applicable for 
any operation where waste is 
generated.  

Waste pile Allows generators to accumulate solid 
remediation waste in an U.S. 
EPA-designated pile for storage only, up to 
2 years, during remedial operations without 
triggering LDRs. 

Hazardous 
remediation waste 
temporarily stored 

in piles 

40 CFR §§ 
264.554(d)(1)(i-ii) and 

(d)(2), (e), (f), (h), (i), (l), 
and (k) 

Relevant and 
appropriate 

May be ARARs for temporary 
waste storage. 

California Environmental Quality Act (CCR Title 11, §§15000-15387) 
Environmental 
impact reviews 

Review of certain actions taken by 
agencies or private parties who are 
regulated by California agencies. 

Potential impact Cal. Code Regs. tit. 11, 
§§ 15000 – 15387 et 

seq. 

Relevant and 
appropriate 

The TCRA will be reviewed by 
DTSC in accordance with CEQA. 

Health and Safety Requirements (CCR Title 8, §5192 and 40 CFR 1910.120) 
Construction 
Activities 

Workers involved in hazardous substances 
operations associated with cleanup of sites 
must perform the operations in accordance 
with requirements of Cal/OSHA. 

Hazardous 
substance 

operations or 
actvities. 

Cal.Code Regs. tit.8, 
§5192 and 40 CFR 

§1910.120  

Applicable All on-site activities must be 
conducted consistent with 
Cal/OSHA requirements. 

Clean Air Act (Title 42 USC §7401 et seq.) 
Excavation Sets forth opacity limitations Soil excavation BAAQMD Regulation 6, 

Rule 302 
Applicable These requirements are 

applicable for excavation 
activities 

Notes:  

§ Section 
§§ Sections 
ARAR Applicable or relevant and appropriate requirement 
BAAQMD Bay Area Air Quality Management District 
Cal. Code Regs.   California Code of Regulations 
CFR Code of Federal Regulations 
tit. Title 
USC United States Code 




