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ACRONYMS AND ABBREVIATIONS 

AECRU Indefinite Quantity Contract for Architectural-Engineering Services to Provide 
CERCLA/RCRA/UST Studies  
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bgs below ground surface  
CCWD Contra Costa Water District 
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EPA U.S. Environmental Protection Agency 
HQ hazard quotient 
mg/kg milligrams per kilogram  
mREM/yr milli-Roentgen Equivalent Man (REM) per year  
msl mean sea level  
Navy U.S. Department of the Navy  
NWSSBD Naval Weapons Station Seal Beach Detachment 
NRC  U.S. Nuclear Regulatory Commission 
PA preliminary assessment  
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PRG preliminary remediation goal  
RAB restoration advisory board 
RASS remedial action subsite 
RCRA Resource Conservation and Recovery Act  
ROICC Resident Officer in Charge of Construction  
RPM Remedial Project Manager 
SAP sampling and analysis plan  
SLERA screening level ecological risk assessment 
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Tetra Tech Tetra Tech EM Inc. 
TCRA time-critical removal action 
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1.0  INTRODUCTION 

During the summer and fall of 2002, the U.S. Department of the Navy (Navy) conducted a time-
critical removal action (TCRA) to address ecological risks associated with contaminated waste 
materials at Area of Concern 1 (AOC 1) at Naval Weapons Station Seal Beach Detachment 
(NWSSBD) Concord, in Concord, California.   This document summarizes the TCRA that was 
completed at AOC 1 (Site 31).  Figures that are referred to in this document follow the text.    
 
AOC 1 is an undeveloped 17.2-acre site off of Port Chicago Highway, about 1 mile east of the 
eastern entrance to NWSSBD Concord (Figure 1).  The site is the former location of a nitrogen-
phosphorus-potassium (N-P-K) fertilizer plant operated from 1955 to 1976 by Union Oil 
Company of California.  The Navy acquired the property in 1983 to expand the safety buffer for 
munitions handling at Pier 4.  All buildings at the site were demolished and removed from the 
site in 1986, but some of the original paved roadways that connected the plant buildings remain.  
The site is an upland habitat, which is mostly vegetated with nonnative grasses and coyote bush, 
a native shrub.  The property is currently vacant except for a Contra Costa County pump station 
located on the southern portion of the property, and is secured by a locked perimeter fence.  Site 
features are illustrated in Figure 2. 
 
The Navy became aware of potential contamination at AOC 1 when the Contra Costa Water 
District (CCWD) installed a pump station at the site in 1998.  Samples collected to determine 
appropriate disposal of excavated soils showed that the soils were contaminated with lead, 
mercury, and selenium.  
 
The Navy conducted a preliminary assessment (PA) at the site in two phases to further assess the 
degree of contamination associated with AOC 1 (Tetra Tech EM Inc. [Tetra Tech] 1999).  The 
first phase, conducted in February 1999, consisted of reviewing agency files about the site and 
collecting 17 soil samples from nine locations at the site.  The first phase of the PA revealed that 
the soil contamination affected a larger area than was originally suspected; therefore, the Navy 
conducted a supplemental PA (the second phase) in July 2000 and collected 79 additional soil 
samples from 28 locations.  The supplemental PA investigation was documented in an 
Addendum to the PA (Tetra Tech 2001).  Sampling locations are shown in Figure 2, and 
analytical results from the upper two feet of soil at AOC 1 are presented in Appendix A.  
Analytical results, including results for deeper samples, are presented in the Addendum to the PA  
(Tetra Tech 2001). 
 
The two-phase PA identified three types of waste materials at the site:  (1) cinder roadbed 
material, (2) ash-like material, and (3) waste gypsum.  PA sampling showed that concentrations 
of metals and organic compounds in the waste gypsum were low and did not exceed preliminary 
remediation goals (PRG) developed by the U.S Environmental Protection Agency (EPA) (EPA 
2003), but that both the cinder roadbed material and the ash were contaminated with high 
concentrations of lead, selenium, and mercury.  Former industrial operations at the site are the 
likely source of these waste materials. 
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The cinder roadbed material was present in the area surrounding and directly underneath the 
pump station and is contaminated with lead and selenium (up to 11,400 milligrams per kilogram 
[mg/kg] lead and 875 mg/kg selenium).  The ash-like material covered most of the eastern half of 
the site, and exhibited irregular concentrations of metals.  Ash-like material in two areas 
(hereinafter referred to as “hot spots”) in the north-central portion of AOC 1 contained lead, 
selenium, and mercury at concentrations up to 895 mg/kg, 68.3 mg/kg, and 113 mg/kg, 
respectively.   
 
The Navy used a screening-level ecological risk assessment (SLERA) and a more focused 
assessment that used more realistic exposure assumptions, to evaluate ecological risks from 
contaminants present in soils at AOC 1.  These assessments were presented in the Addendum to 
the PA (Tetra Tech 2001).  The SLERA and the more focused assessment used food-chain 
modeling to assess ecological risks to three vertebrate species selected to represent distinct 
feeding guilds: the Western Meadowlark (Sturnella neglecta), the Northern Harrier (Circus 
cyaneus), and the gray fox (Urocyon cinereoargenteus). A hazard quotient (HQ) approach was 
used whereby estimated site-specific doses were compared to toxicological reference values 
(TRVs) developed by the Navy (Naval Facilities Engineering Command, Engineering Field 
Activity West [EFA WEST]  1998). The evaluation showed that the mercury and selenium in the 
wastes posed an unacceptable risk to the Western Meadowlark at AOC 1, as indicated by HQs 
that exceeded 1.0 (HQs of 1.85 for mercury and 3.71 for selenium were derived using the food 
chain modeling approach).  A detailed discussion of methods and evaluation of ecological risks 
associated with site contaminants was presented in the Addendum to the PA (Tetra Tech 2001).  
 
The Navy also conducted a screening level human health risk assessment (HHRA) for the 
industrial use scenario as part of the PA (Tetra Tech 1999) and the Addendum to the PA (Tetra 
Tech 2001). Cumulative cancer risks for industrial workers (1.1 x 10-4) slightly exceeded EPA’s 
target risk range.  Concentrations of lead significantly exceeded the EPA Region 9 PRG for lead 
(750 mg/kg).  Concentrations of arsenic exceeded the region 9 PRG for industrial soils for a 
carcinogenic endpoint (1.6 mg/kg) and slightly exceed the PRG for a non-carcinogenic endpoint 
(260 mg/kg). Nevertheless, the Navy does not believe that contaminants at AOC 1 pose a threat 
to human receptors because actual human exposure to contaminants at AOC 1 is significantly 
lower than the exposure assumptions used to derive the industrial PRGs.  First, industrial PRGs 
for soils are derived based on a full day of exposure to an outdoors worker (EPA 2003); actual 
workers visit AOC 1 only for short periods to perform periodic maintenance.  Second, waste 
materials at the site are typically covered by vegetation or several inches of topsoil, factors that 
also reduce actual worker exposure to contaminants in the wastes at AOC 1.  Although lead does 
not pose an unacceptable risk to human health for the reasons noted above, lead, mercury, and 
selenium are collocated at the site, and removal of the hot spots of mercury and selenium also 
removed soils contaminated with lead.  Based on existing data for chemical concentrations in 
soil, the proposed removal action was expected to address concentrations of lead at the site that 
exceeded the EPA Region 9 industrial PRG for lead.   
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The Navy decided to promptly address ecological risks associated with metals-contaminated 
waste materials by conducting a TCRA to excavate and remove the most contaminated wastes 
from the site.  An Action Memorandum documented the Navy’s rationale for addressing 
ecological risks by conducting a TCRA, and outlined the details of the removal action (Naval 
Facilities Engineering Command, Western Division [NAVFAC] 2002). This summary report has 
been prepared to verify that the Navy conducted the TCRA in accordance with the Action 
Memorandum.  
 
The Navy plans to conduct a remedial investigation at AOC 1 to provide a more comprehensive 
evaluation of remaining ecological risks at AOC 1.  The Remedial Investigation is in the scoping 
phase, and is scheduled to begin during Fall 2003. 
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2.0 TIME-CRITICAL REMOVAL ACTION 

The Navy chose to conduct a TCRA at the site to address unacceptable risk posed to the Western 
Meadowlark.  The primary objective of the TCRA was to reduce ecological risk associated with 
metals-contaminated waste materials to acceptable levels by excavating and removing 
contaminated debris and hot spots from the site.  Specific goals of the TCRA were as follows: 

• Remove all of the cinder material from the site, including as much of the material in the 
area near the pump station as possible without damaging the pump station or utilities 
leading to the pump station 

• Remove the ash-like material from the hot spots until the remaining material no longer 
poses an unacceptable ecological risk 

 
The TCRA consisted of the following five stages:   

1. Radiological screening 

2. Pre-removal delineation of the hot spot areas through delineation sampling  

3. Excavation and removal of wastes 

4. Confirmation sampling from the base and perimeter of the excavations, and  

5. Restoration of the site. 
 
Each of the five stages is described in the following sections. 
 
2.1 RADIOLOGICAL SCREENING  

During an April 25, 2002 remedial project managers (RPM) meeting, regulatory agencies 
expressed concern that the ash-like material present at AOC 1 resembles fly ash (very fine 
particle ash that results from coal combustion), and that some fly ash may contain unsafe levels 
of radioisotopes.  Coal contains naturally-occurring radioisotopes, including trace concentrations 
of uranium and its daughter products, which become more concentrated in fly ash by a simple 
volumetric change when the coal is burned.  The regulatory agencies requested that the Navy 
evaluate whether radioisotope contamination is present at AOC 1 before initiating the TCRA. 
Based on information collected during the PA, such as review of previous site uses, aerial 
photographs, and site plans, there is no reason to believe that radiological activities of any kind 
were conducted at AOC 1 either by the Navy or by the former fertilizer plant.  The purpose of 
performing the radiation screening survey was to evaluate whether the material that resembled 
fly ash at AOC 1 contained a sufficient concentration of natural radioisotopes to result in unsafe 
concentrations in AOC 1.  
 
A United States Geological Survey (USGS) publication on the radiological concerns associated 
with fly ash concludes that (1) “the vast majority of coal and the majority of fly ash are not 
significantly enriched in radioactive elements, or in associated radioactivity, compared to 
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common soils or rocks” and (2) fly ash does not generally pose a health risk (USGS 1997).  The 
same publication noted that an “extreme calculation” assuming high proportions of fly ash in 
concrete building products in a residence resulted in an enhanced dose of 3 percent of natural 
environmental radiation, and that the radioactivity of typical fly ash is not significantly different 
from that of conventional concrete additives or other building materials such as granite or red 
brick (USGS 1997).   
 
To address agency concerns about the ash-like material at AOC 1, Naval Weapons Station Seal 
Beach Detachment Concord (NWSSBD) personnel conducted radiological screening on May 30, 
2002 in the two hot spot areas at AOC 1 where ash-like material was present and slated for 
removal during the TCRA.  Additionally, NWSSBD personnel conducted radiological screening 
of two bare soil areas in Remedial Action Subsite 4 (RASS 4), a location immediately east of 
AOC 1 where a similar ashy or semi-lithified soil has been observed.  Radiological screening 
sample locations are shown in Figure 3. 
 
As requested by the regulatory agencies, the Navy measured alpha, beta, and gamma radiation at 
all locations.  Gamma emissions were field screened using an AN/PDR-27 low-range beta-
gamma survey meter.  This instrument provides a measure of the total radiation exposure at the 
site from all sources (cosmic and terrestrial).  In addition, to obtain a more accurate measure of 
the radiation emitted by the soil in the area, the Navy spread a small amount of soil from each 
location on a clean surface and scanned the surface with DT-304 beta-gamma probe connected to 
an E-140N portable readout meter to measure beta-gamma radiation, and with an AN/PDR-56 
alpha survey meter to measure alpha radiation.  Results of the survey are listed in Table 1. 
 

 
TABLE 1:  AOC 1 RADIOLOGICAL SCREENING SURVEY RESULTS 

Time-Critical Removal Action Summary Report 

Location  

Geographic 
coordinates 

(northing / easting) 
In Situ Gamma 

(mrem per hour) 

Soil Sample 
Beta and 

Gamma (cpm) 
Soil Sample Alpha 

(cpm) 
RAD 1 (AOC 1) 1,573,341.7 / 

565,311.8 
0.01 20 – 60 0 

RAD 2 (AOC 1) 1,573,436.3 / 
565,134.7 

0 20 – 60 0 

RAD 3 (RASS 4) 1,573,659.7 / 
564,833.9 

0 40 – 100 0 

RAD 4 (RASS 4) 1,573,755.7 / 
564,722.8 

0.01 40 – 100 0 

Notes:  

RAD Radiological screening location 
1 mREM  1/1,000 REM 
REM Roentgen equivalent man, a unit for measuring biological effects of radiation absorbed in tissue. 
cpm counts per minute 
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The U.S Nuclear Regulatory Commission (NRC) reports that average radiation exposure from 
natural sources to an individual in the United States is approximately 300 milliREM per year.  
(0.034 milliREM per hour).  (NRC 2003)  The gamma measurements presented above show that 
the radiation readings at AOC 1 are significantly below the NRC reported average.  More telling 
are the beta-gamma measurements taken with the DT-304 beta-gamma probe.  Readings taken in 
other areas at NWSSBD Concord measured 20 – 60 counts per minute (cpm) (Rudy Pontemayor, 
personal communication).  These readings were established as the approximate background for 
the site. The measurements at the four locations were 20 – 60 cpm and 40 – 100 cpm.  In all 
cases, including the background area, the readings fluctuated because radiation is a random event 
and it is therefore necessary to observe the meter reading and determine a nominal or range of 
readings at each location.  The measurements taken at the four locations are equal to or slightly 
above the approximate background.  Surveyors using the DT-304 probe are trained to observe 
the meter and to further investigate if the nominal reading is greater than 100 cpm above the 
average background.  No readings greater than 100 cpm above background were detected.  
Finally, the alpha survey meter detected no alpha emissions. 
 
In summary, alpha radiation was not detected, beta radiation detected was at or only slightly 
above background levels, and the gamma radiation was detected at levels well below NRC 
reported background levels.  Based on this evaluation, there is no indication that the ash-like 
material at AOC 1is contaminated with radiological isotopes. 
 
2.2 HOT SPOT DELINEATION   

The entire eastern half of AOC 1 contains a thin (approximately 0.25- to 0.5-foot) layer of ash-
like material that is buried by several inches of topsoil in most areas.  Sampling conducted 
during the PA demonstrated that the material contains discontinuous zones of contamination by 
lead, mercury, and selenium.  Two hot spots (areas that contained the highest concentrations of 
mercury and selenium) were identified in the north-central portion of AOC 1.  In these areas, the 
ash-like material was contaminated with lead, selenium, and mercury at concentrations up to 895 
mg/kg, 68.3 mg/kg, and 113 mg/kg, respectively.  Statistical analysis for the Addendum to the 
PA has shown these hot spots to be statistical outliers, meaning that concentrations in these areas 
are statistically distinct from other values in the data set (defined as greater than 1.5 times the 
interquartile range of the data) (Tetra Tech 2001).   
 
The hot spot areas were identified based on elevated concentrations in single samples that were 
spaced as much as 170 feet apart.  To better define the lateral limits of the hot spots, the Navy 
collected composite samples from 25-ft grid squares surrounding the two sampling locations 
with the highest metals concentrations in the ash-like material (GB27 and SB08).   

The Navy collected composite samples of the ash-like material from each grid square, using 
methods described in Section 2.1.1.1 of the sampling and analysis plan (SAP) (Tetra Tech 2002). 
The SAP was developed, reviewed, and approved in coordination with the regulatory agencies 
that oversee the environmental cleanup at NWSSBD Concord.  Each grid square was subdivided 
into four equal areas (12.5-foot by 12.5-foot subsquares) as shown in Figure 4, and a 3-foot 
boring was advanced in the center of each subsquare.  Equal volumes of ash-like materials (or 
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soils from the 0- to 0.5-foot depth interval, if ash-like material was absent) from each boring 
were mixed thoroughly to create a composite sample that represents a single 25-foot by 25-foot 
grid square.  In about half of the hot spot delineation area, the Geoprobe sampler could not 
penetrate a concrete-like material that occurred at a depth of 1 foot below ground surface (bgs) or 
greater.  In these locations, samples were collected from above the concrete-like layer.  The 
concrete-like material prevented collection of a complete 3-foot soil core from all of grid squares 
C7, D7, F10, I12, and I13, and parts of grid squares D9, D10, E8, E10, E11, J11, J13, K11, K12, 
and K13 (Figure 4). 
 
Because the TCRA was conducted to address unacceptable ecological risks and because 
ecological receptors do not derive their food from a single point, composite samples were 
considered appropriate to characterize the limits of hot spots to address ecological risk.  
Composite samples from each grid square were analyzed for lead, selenium, and mercury.  
 
The hot spot delineation samples were collected in three stages.  The first tier of grid squares that 
immediately surround the two hot spots was sampled on June 4 and 5, 2002.  Based on the 
analytical results for these samples, six additional grid squares south and east of the first tier of 
grid squares around the northernmost hot spot were sampled on June 20, 2002.  To provide a 
complete data set of composite sample results from grid squares surrounding the excavations, a 
third set of grid squares farther south and east of the northern hot spot were sampled on 
December 9, 2002, after the excavation was completed. 
 
Analytical results for these composite samples are presented in Table 2; Chain-of-custody forms 
and analytical results provided by the laboratory are included as Appendix B.  Lithologic logs 
from the grid square borings are included as Appendix C.  

 
The Navy delineated the limits of the excavation that would correspond with acceptable 
ecological risk by performing iterative ecological risk calculations, using the focused food chain 
models presented in the Addendum to the PA (Tetra Tech 2001).  The delineation sample results 
were combined with the soils results from the two-phase PA investigation to create a complete 
set of all available data from the site.  The PA data set consisted of all soils within 2 feet of the 
ground surface, for a total of 61 samples.  Analytical results from the delineation samples (22 
additional samples) were added to the data set, and 95th percentile upper confidence limit on the 
arithmetic mean (UCL95) concentrations were calculated for selenium and mercury.  The data set 
used to calculate UCL95 soil concentrations is presented in Appendix D.   
 
Different removal scenarios were evaluated by calculating ecological risk associated with UCL95 
soil concentrations for selenium and mercury, as described in the action memorandum (Naval 
Facilities Engineering Command, Western Division, [NAVFAC] 2002).  Ecological risks for 
contaminants other than selenium and mercury were not calculated because only selenium and 
mercury were associated with unacceptable ecological risk (Tetra Tech 2001).   
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TABLE 2:  HOT SPOT DELINEATION ANALYTICAL RESULTS  
Time-Critical Removal Action Summary Report 

Location Sample Number 
Sample 

Date Lead (mg/kg) 
Mercury 
(mg/kg)  Selenium (mg/kg) 

B7 001AOC1SS001 5-Jun-02 158   0.1 J 21.2 J 
B8 001AOC1SS002 4-Jun-02 17.2   0.1 J 3.4 UJ 
B9 001AOC1SS003 4-Jun-02 63.3   1.5   7 J 
B10 001AOC1SS009 20-Jun-02 10.0 J 0.018 UJ 1.5 J 
C7 001AOC1SS008 5-Jun-02 36.8   0.23   4.3 UJ 
C9* 001AOC1SS004 4-Jun-02 323   8.4   28.7 J 
C10 001AOC1SS010 20-Jun-02 68.0 J 0.068 UJ 5.3 J 
D7 001AOC1SS007 5-Jun-02 83.6   0.7   6.5 J 
D8* 001AOC1SS006 4-Jun-02 292   2.8   22.3 J 
D9* 001AOC1SS005 4-Jun-02 631   20.4   42.8 J 
D10 001AOC1SS011 20-Jun-02 131 J 3.1   12.6 J 
D11 001AOC1SS026 9-Dec-02 197  5.1  21.9  
E8 001AOC1SS014 20-Jun-02 33.4 J 0.28   3.8 J 
E9 001AOC1SS013 20-Jun-02 78.1 J 0.79   12.1 J 

E10* 001AOC1SS012 20-Jun-02 305 J 0.22   31 J 
E11 001AOC1SS027 9-Dec-02 62.9  1.6  5.6  
F9 001AOC1SS023 9-Dec-02 12.0  0.063 J 1.1  

F10 001AOC1SS024 9-Dec-02 12.9  0.14 UJ 1.4  
F11 001AOC1SS025 9-Dec-02 19.4  0.11 J 2.4  
I11 001AOC1SS015 5-Jun-02 26.9   0.078 J 2.8 UJ 
I12 001AOC1SS016 5-Jun-02 31.8   0.079   2.2 UJ 
I13 001AOC1SS017 5-Jun-02 31.8   0.079 J 2.1 UJ 
J11 001AOC1SS022 5-Jun-02 27.0   0.026 J 2.6 UJ 
J13 001AOC1SS018 5-Jun-02 26.9   0.050 J 2.2 UJ 
K11 001AOC1SS021 5-Jun-02 19.4   0.071 J 3.0 UJ 
K12 001AOC1SS020 5-Jun-02 41.6   0.093 J 3.3 UJ 
K13 001AOC1SS019 5-Jun-02 27.5   0.084 J 2.8 UJ 

 

Notes: Each sample is a composite from four locations within a single 25- by 25-foot grid cell.   
 Grid cell locations are shown on Figure 4. 
* Shaded rows represent grid cells that were excavated and removed during TCRA. 
J Estimated 
U Not detected 
UJ Not detected, estimated 
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Ecological risk reduction achieved by removing grid squares with the highest concentrations was 
modeled by removing the data associated with these squares and the data from existing samples 
in the cinder area from the total data set for the site, calculating a revised UCL95 concentration 
from the modified data set, and recalculating ecological risk using the revised UCL95 
concentrations.  If the HQ for selenium or mercury still exceeded 1.0, data from the grid square 
with the next highest concentration of selenium and mercury were removed, and so on until the 
remaining ecological risk was acceptable (HQ less than 1.0).  Using this iterative risk evaluation 
process, the Navy defined the grid squares that were associated with unacceptable ecological 
risk, and the lateral limits of those grid squares defined the lateral limits of the two hot spot 
excavations. 
 
Limits of the excavations defined in this manner are illustrated in Figure 4.  Using this iterative 
technique, the Navy determined that grid squares C8, C9, D8, D9, E10, and J12 contained 
concentrations of selenium and/or mercury that were associated with unacceptable ecological 
risk.  These grid squares defined the limits of the hot spot excavations for the TCRA.   
 
UCL95 concentrations derived in this manner are presented in Table 3.  Both pre-removal UCL95 
concentrations cited in the addendum to the PA (Tetra Tech 2001) and pre-removal UCL95 
concentrations derived including the additional delineation sample results are presented.  Data 
that was removed from the data set to calculate the post-removal UCL95 are flagged in   
Appendix D. 
 
 
TABLE 3:  PRE- AND POST-REMOVAL UCL95 SOIL CONCENTRATIONS 

Time-Critical Removal Action Summary Report 

 UCL95 Soil Concentration (mg/kg) 
 Lead Mercury Selenium 
Pre-removal 
(Tetra Tech 
2001) 

186.6 6.8 16.7 

Pre-removal 
(w/additional 
delineation) 

173.0 2.3 15.4 

Post-removal 43.3 0.32 4.2 
 
Notes: Post-removal concentrations assume that soils from locations SB01, SB02, SB03, SB08, GB27,  
 C9, D8, D9, and E 10 are removed.     

Pre-removal soil concentrations do not match those presented in the Addendum to PA (Tetra Tech 2001) 
because additional data from hot spot delineation samples were used to calculate UCL95 shown above. 

 

Ecological risk calculations using the focused food chain model presented in the Addendum to 
the PA (Tetra Tech 2001) as described in the action memorandum (NAVFAC 2002) are 
summarized in Table 4.  Ecological risk assessment calculations are presented in Appendix E.  
Only risks to the Western Meadowlark are presented because the more focused ecological risk 
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assessment presented in the addendum to the PA did not show unacceptable risk to the other 
ecological receptors modeled.  Both pre-removal HQs cited in the addendum to the PA (Tetra 
Tech 2001) and pre-removal HQs derived including the additional delineation sample results are 
presented. The additional hot spot delineation samples that were added to the data set reduced the 
UCL95 for mercury from 6.8 to 2.3 mg/kg.  As a result, the revised pre-removal HQ for mercury 
changed from 1.85 to 0.63. 
 
TABLE 4:  PRE- AND POST-REMOVAL ECOLOGICAL RISK HAZARD QUOTIENTS 

Time-Critical Removal Action Summary Report 

 Hazard Quotient for Western Meadowlark 
 Lead Mercury Selenium 
Pre-removal 
(Tetra Tech 
2001) 

0.09 1.85 3.71 

Pre-removal 
(w/additional 
delineation) 

0.08 0.63 3.49 

Post-removal 0.02 0.09 0.71 
 
Notes: Post-removal hazard quotients assume that soils from locations SB01, SB02, SB03, SB08, GB27,  
 C9, D8, D9, and E 10 are removed.  
 Hazard quotients presented in Table 4 are based on the high toxicity reference value. 

 
The hazard quotients presented in Table 4 demonstrate that the removal action was successful in 
addressing ecological risk using the assumptions of the focused food chain models presented in 
the Addendum to the PA (Tetra Tech 2001). 
 

 

2.3 EXCAVATION AND REMOVAL OF WASTES 

Mendelian Construction, Inc. (Mendelian), of San Francisco, California excavated and removed 
the wastes and soils from the site.  Mendelian’s report that describes construction details of the 
TCRA is included as Appendix H.  Excavation of the cinder area and hot spots took place from 
June to September 2002, with minor follow-up excavation in March 2003.  The cinders were 
present in a 0.5- to 1 foot-thick layer, which formed a continuous body that extended throughout 
the excavation area illustrated on Figure 5.  Excavation of the area south of the pump station was 
constrained by the presence of the operating CCWD pump station, the southern fenceline of the 
property, and the subsurface water pipelines that lead from Port Chicago Highway to the 
southwest and southeast corners of the pump station.  The excavation was advanced as close to 
these features as possible without causing structural damage, but some cinder material extends 
beyond the boundary of the excavations and was not removed.  Areas where cinders were present 
in the sidewalls of the excavations are shown in Figure 5.  The northern edge of this excavation 
area terminates approximately 10 feet south of the pump station fenceline (Mendelian, No Date). 
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In areas where the dimensions of the cinder excavation were not limited by the presence of 
physical features, all of the cinders and a buffer zone of 5 lateral feet of soil were excavated.   
Because the cinders have a distinctive reddish-purple or very dark gray gravelly appearance that 
is easily distinguished from site soils, the limit of the cinder deposits was visually determined in 
the field. A photograph showing the layer of cinder material in place is included as Figure 6.  
 
The excavations were advanced vertically to the deeper of (1) 6 inches below the bottom of the 
waste or (2) 2 feet bgs.  As a result, the excavation was at least 2 feet deep in all places, but the 
excavation is as much as 5.5 feet below the surface of the mound of earth surrounding the pump 
station. The cinders form a thin, more-or-less horizontal layer throughout the excavation area at a 
depth of approximately 6 inches bgs, and both the cinders and soil immediately underlying the 
cinders was excavated and removed from the site. In total, approximately 2,000 cubic yards (cy) 
of material were excavated from cinder area (Mendelian, No Date).  
 
While excavating the area surrounding the pump station, two circular, vertical concrete pipes 
with diameters of 24 to 36 inches were discovered in the approximate center of the northern 
excavation area.  Land surveyors established the coordinates of the pipes.  Locations and 
coordinates of the two pipes are shown on Figure 5.  The original use of these pipes is unknown.  
The area surrounding the pipes was excavated and removed; the concrete pipes were left in 
place.  Photographs of the concrete pipes are included as Figure 7.  
 
Contaminated ash-like material was excavated from the two hot spot areas in September 2002.  
The lateral limits of the excavations were defined by the hot spot delineation sampling described 
in Section 2.2.  The delineation sampling showed that four grid cells from the northernmost hot 
spot and 1 grid cell from the southernmost hot spot required excavation and removal to address 
ecological risk.  The hot spot excavation areas are illustrated in Figure 8.  Soils in the hot spot 
areas were excavated to a depth of 2 feet bgs.  In total, approximately 192 cy of material was 
removed from the hot spot areas. 
 
The soil removal contractor inadvertently made two errors while conducting the soil removal.  
First, a small area east of the cinder excavation was mistakenly excavated, removed, and 
backfilled; this area is shown on Figure 5.  The reason that this area was excavated is unclear, but 
appears to have been a field error.  Second, the removal contractor did not completely excavate 
two grid squares in the hot spot area that were associated with ecological risk and were slated to 
be removed; Grid squares C9 and E10 were only partially excavated in September 2002.  The 
remaining portions of these grid squares were excavated on March 4 and 5, 2003.  The more 
recent excavation will be backfilled with clean fill soils from the same source used to backfill the 
rest of the excavations and revegetated with native grasses as discussed below in Section 2.5.  
Mendelian will document this additional removal, backfill, and revegetation in a revised close-
out report, which will be included as an Appendix to the final version of this summary report 
prepared by the Navy.   
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Soils from the cinder excavation and from both hot spot excavations to be disposed of were 
segregated into piles of approximately 250 to 300 cy and a composite sample was collected from 
each pile to characterize the soil pile for disposal.  Based on the analytical results, the soils were 
classified as Class 2 non-hazardous waste, Class 1 non-Resource Conservation and Recovery Act 
(RCRA) hazardous waste, or Class 1 RCRA hazardous waste.  Soils classified as Class 2 
nonhazardous waste was disposed of at the Altamont Landfill in Livermore, California.  Soils 
classified as Class 1RCRA or non-RCRA hazardous waste were disposed of at the Kettleman 
Hills facility in Kettleman City, California.  Analytical results reported by the laboratory and 
waste manifests documenting proper disposal of the wastes are included in the project close-out 
report prepared by Mendelian (Mendelian, No Date). 
 
2.4 CONFIRMATION SAMPLING 

To verify that the removal action adequately addressed the contaminated soils, the Navy 
collected confirmation samples from the base and sides of the excavations, as described in 
Section 2.1.1.2 of the SAP (Tetra Tech 2002).   Confirmation sample locations are shown on 
Figures 5 and 8.  Chain-of-custody forms and analytical results provided by the laboratory for the 
cinder excavation and the hot spot excavations samples are included as Appendices F and G, 
respectively. 
 
The sidewall samples were collected at an approximate frequency of one sample per 100 linear 
feet of excavation sidewall.  To bias the samples toward higher contaminant concentrations, the 
samples were collected from lithologic intervals that contained waste or exhibited visual 
evidence of contamination.  For example, if cinders or ash-like material were visible in the 
excavation sidewall, a discrete sample of the waste was collected, rather than the soil above or 
below the waste.   
 
Samples were also collected from the base of the excavations at an approximate frequency of 1 
sample per 1,500 square feet of excavation, as described in the SAP (Tetra Tech 2002).  Because 
the wastes were excavated and removed, wastes were not present at the bottom of the 
excavations and the samples were collected either from discolored areas, if present, or randomly 
to achieve an approximately even distribution of confirmation samples.  Because the hot spot 
excavations covered a smaller area than the cinder excavation, the density of confirmation 
samples in this area was higher: eight sidewall samples for 300 linear feet of sidewall, and three 
base samples from approximately 3,100 square of excavation area. 
 
Table 5 presents confirmation sampling results for the cinder excavation.  Samples from the base 
of the cinder excavation (samples CEB01 through CEB14) demonstrate that the removal reduced 
concentrations of lead selenium, and mercury by 2 to 3 orders of magnitude.  The confirmation 
sample results also show that metals concentrations on the bottom of the excavation are below 
the preliminary remediation goals (PRG) for lead and selenium in industrial soils (EPA 2003), 
except at location CEB09. All confirmation samples from AOC 1 exceeded the industrial PRG 
for elemental mercury of 0 mg/kg; no samples exceeded the industrial PRG for mercuric chloride 
of 310 mg/kg (EPA 2003).  The excavation bottom has been backfilled with at least 2 feet of 
clean fill material. 
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TABLE 5:  CONFIRMATION SAMPLE RESULTS FOR CINDER EXCAVATION 
Time-Critical Removal Action Summary Report 

Location Sample Number Sample Date Lead (mg/kg) Mercury (mg/kg)  Selenium (mg/kg) 
Industrial 

PRG   750 0 3,500 
Confirmation samples from cinder excavation base: 

CEB01 001CEB01 30-Jul-02 10 J 0.057   4   
CEB02 001CEB02 30-Jul-02 7.4 J 0.048 J 2 UJ 
CEB03 001CEB03 30-Jul-02 22 J 0.076   4.2   
CEB04 001CEB04 30-Jul-02 10.4 J 0.029 J 2.2   
CEB05 001CEB05 30-Jul-02 9.5 J 0.09   6.5   
CEB06 001CEB06 30-Jul-02 26.4 J 0.22   5.3   
CEB07 001CEB07 30-Jul-02 11.9 J 0.13   2.1 UJ 
CEB08 001AOC1SB056 11-Sep-02 14.6   0.54   1.8 J 
CEB09 001AOC1SB057 11-Sep-02 1,040   21.5   78.4 J 
CEB10 001AOC1SB058 11-Sep-02 459   12.6   37.3 J 
CEB11 001AOC1SB059 11-Sep-02 7.3   0.07   1.5 J 
CEB12 001AOC1SB060 11-Sep-02 13.6   0.19   2.5 J 
CEB13 001AOC1SB061 11-Sep-02 13.7   0.32   3.1 J 
CEB14 001AOC1SB062 11-Sep-02 6.8   0.025   2.7 J 

Confirmation samples from cinder excavation perimeter: 
CEP01a 001CEP01 30-Jul-02 82,500 J 4,740   6,140   
CEP02a 001CEP02 30-Jul-02 58,900 J 1,600   5,540   
CEP03a 001CEP03 30-Jul-02 106,000 J 2,580   8,540   
CEP04a 001CEP04 30-Jul-02 96,500 J 2,670   7,540   
CEP05b 001CEP05 30-Jul-02 78,900 J 1,600   6,660   
CEP06a 001CEP06 30-Jul-02 94,600 J 3,140   6,370   
CEP07b 001CEP07 30-Jul-02 30,300 J 1,560   2,420   
CEP08 001CEP08 30-Jul-02 3,340 J 92.9   220   
CEP09 001CEP09 30-Jul-02 2,660 J 50.5   145   
CEP10 001AOC1SB079 9-Sep-02 330   9   43 J 
CEP11 001AOC1SB080 11-Sep-02 180   0.54   4.6 J 
CEP12 001AOC1SB066 11-Sep-02 169   1.8   19.9 J 
CEP13 001AOC1SB067 11-Sep-02 448   7.1   40.9 J 
CEP14 001AOC1SB068 11-Sep-02 245   3.4   32.3 J 
CEP15 001AOC1SB069 11-Sep-02 971   14   103 J 

Notes: Shaded rows represent areas where discrete cinder layer was visible in excavation sidewall. Sample locations are 
shown on Figure 5. 

a Physical obstructions or property boundary prevents further excavation in these areas 
b Samples were collected inadvertently; area was subsequently excavated and removed during TCRA. 
J Estimated 
mg/kg Milligrams per kilogram 
PRG Preliminary remedial goal (US EPA 2003) 
U Not detected 
UJ Not detected, estimated 
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Confirmation sampling results from the perimeter of the excavation show that the cinders that 
remain in place are contaminated with high concentrations of lead, selenium, and mercury.  
Samples CEP01 through CEP04 and CEP06 are from areas where the cinders extend beneath 
structures and pipelines, or beyond the Navy’s property boundary; additional excavation to 
address cinders that remain in these areas is not feasible.  Samples CEP08 and CEP09 are from 
areas where the subsurface pipeline or property boundary prevent further excavation.  Samples 
CEP05 and CEP07 were inadvertently collected from areas that were later excavated; the results 
for these samples are reported in Table 5 for completeness only and do not represent 
contamination left in place.  Samples from areas where cinders or physical obstructions that 
prevent further excavation are not present (CEP 10 through CEP15) contained lead and selenium 
concentrations that are much lower than PRGs, except for location CEP15, where the lead 
concentration (971 mg/kg) exceeded the PRG for industrial soils (750 mg/kg) (EPA 2003). 

Table 6 presents confirmation sampling results for the two hot spots north of the pump station.  
No physical obstructions or property boundaries were present that limited the extent of the hot 
spot excavations.  Results presented in Table 6 show that the TCRA successfully removed the 
most contaminated waste materials from these two locations.  Soils at the base and perimeter of 
the hot spot excavations did not exceed industrial PRGs for lead or selenium, except at locations 
HSNP2 and HSNP 5, where the wastes in the perimeter of the excavation exceeded the industrial 
PRG for lead of 750 mg/kg (EPA 2003).  All confirmation samples from AOC 1 exceeded the 
industrial PRG for elemental mercury of 0 mg/kg; no samples exceeded the industrial PRG for 
mercuric chloride of 310 mg/kg (EPA 2003).   

2.5 SITE RESTORATION 

Clean fill was imported to AOC 1 from a location in Contra Costa County that was not impacted 
by industrial activities.  The fill material was tested for a full suite of analytes (metals, volatile 
organic compounds, semivolatile organic compounds, pesticides, polychlorinated biphenyls, and 
chlorinated herbicides).  Contaminant concentrations in the fill material are low; analytical 
results for the imported fill material as reported in the project close-out report (Mendelian, No 
Date) are included as Figure 9.  Trace concentrations of polycyclic aromatic hydrocarbons 
(PAH) and pesticides were detected in one of the fill samples, and metals were detected in both 
samples.  Concentrations of most metals, including lead, selenium, and mercury, did not exceed 
background concentrations for the NWSSBD Concord Inland Area (Tetra Tech 1997). 
 
The excavations were backfilled with clean fill, which was emplaced in the excavations in 8-inch 
lifts and compacted to 90 percent of maximum dry density.  The final backfilled excavation 
surface was regraded to match the pre-excavation surface and planted with native grass seed and 
coyote bush.  The grasses and coyote bush were watered periodically until established. 
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TABLE 6:  CONFIRMATION SAMPLE RESULTS FOR HOT SPOT EXCAVATIONS 
Time-Critical Removal Action Summary Report 

Location Sample Number 
Sample 

Date Lead (mg/kg) 
Mercury 
(mg/kg)  Selenium (mg/kg) 

Industrial 
PRG   750 0 3,500 

Confirmation samples from base of northern hot spot excavation: 
HSNB1 001AOC1SB029 27-Sep-02 507 J 7.8   46.2 J 
HSNB2 001AOC1SB030 27-Sep-02 282 J 6.1   18.6 J 
HSNB3 001AOC1SB040 27-Sep-02 41.6 J 0.4   5.9 J 

Confirmation samples from perimeter of northern hot spot excavation: 
HSNP1 001AOC1SB031 27-Sep-02 198 J 28.2   16.9 J 
HSNP2 001AOC1SB032 27-Sep-02 1,970 J 21.6   185 J 
HSNP3 001AOC1SB033 27-Sep-02 78 J 1.2   6.2 J 
HSNP4 001AOC1SB034 27-Sep-02 852 J 7.2   55.4 J 
HSNP5 001AOC1SB035 27-Sep-02 81.4 J 1.2   6.3 J 
HSNP6 001AOC1SB036 27-Sep-02 22.8 J 0.18   2.2 J 
HSNP7 001AOC1SB037 27-Sep-02 29.1 J 0.22   2.1 J 
HSNP8 001AOC1SB038 27-Sep-02 18.9 J 0.4   2.6 J 

Confirmation samples from base of southern hot spot excavation: 
HSSB1 001AOC1SB039 23-Sep-02 19.6   0.053 UJ 2   

Confirmation samples from perimeter ofsouthern hot spot excavation: 
HSSP1 001AOC1SB041 23-Sep-02 6.8   0.057 UJ 1.6   
HSSP2 001AOC1SB042 23-Sep-02 22.2   0.059   2.5   
HSSP3 001AOC1SB043 23-Sep-02 9.4   0.05 UJ 1.5   
HSSP4 001AOC1SB044 23-Sep-02 8.6   0.054 UJ 1.8   

Notes:  

Sample locations are shown on Figure 8. 

J Estimated 
mg/kg Milligrams per kilogram 
PRG Preliminary remedial goal (US EPA 2003) 
U Not detected 
UJ Not detected, estimated 
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3.0 PUBLIC INFORMATION AND COMMUNITY RELATIONS  

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) specifies that the 
lead agency must meet two public notice requirements for TCRAs (Title 40 Code of Federal 
Regulations 300.415[n]).  First, a notice of availability must be published in a major local 
newspaper.  Second, a 30-day public comment period must be provided, and a written response 
to comments must be prepared.  
 
The Navy is the lead agency for the environmental work at AOC 1.  The Navy made documents 
pertinent to the TCRA available to the public at the information repository at the Contra Costa 
Public Library, and published a notice of the availability of these documents in the Sunday, 
March 10, 2002 issue of the Contra Costa Times.  A copy of the public notice is included as 
Figure 10.  In addition, on March 6, 2002, the Navy mailed approximately 650 fact sheets 
describing the planned removal action and the proposed plan to accomplish the TCRA to 
members of the public and the Concord Restoration Advisory Board (RAB).  The fact sheet is 
included as Figure 11. 
 
The Navy received three sets of public comments on the fact sheet and public notice, and 
prepared a written response to these comments.  The response to public comments was sent to 
each of the commenters and to the NWSSBD Concord RAB on August 28, 2002.  The written 
response to these public comments is included as Appendix I.   
 
The Navy also conducted a RAB presentation on May 6, 2002, to explain the reasons for 
conducting the soil removal, to discuss the details of the proposed TCRA, and to listen to and 
address any community concerns regarding the proposed action. 
 
The Navy has met all statutory requirements public notice for removals by publishing a public 
notice of the TCRA in the Contra Costa Times, mailing 650 fact sheets to members of the public 
and the Concord RAB, and preparing a written response to public comments. 
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4.0 SUMMARY  

The Navy conducted a TCRA at AOC 1 from June to September 2002 to address ecological risk 
associated with metals in waste cinders and ash-like material at AOC 1.  Approximately 2000 
cubic yards of cinders, ash-like material, and soils were excavated and removed.  Approximately 
70 additional cubic yards of contaminated soils that were inadvertently left in place during the 
first phase of excavation were removed on March 4 and 5, 2003.  Soils classified as Class 2 
nonhazardous waste were disposed of at the Altamont Landfill in Livermore, California.  Soils 
classified as Class 1 RCRA or non-RCRA hazardous waste were disposed of at the Kettleman 
Hills facility in Kettleman City, California.  Manifests documenting proper disposal of these 
soils are included in removal contractor’s close-out report (Mendelian, No Date).  Following 
excavation and removal of contaminated soils and wastes, the excavations were backfilled with 
clean fill, regraded to match the pre-excavation surface, and planted with native grasses and 
coyote bush.   
 
Ecological risks associated with soils that remain on-site were evaluated using the same 
assumptions used in the focused ecological risk assessment presented in the PA addendum (Tetra 
Tech 2001).  The evaluation shows that TCRA successfully addressed risks to ecological 
receptors.   
 
The Navy has met all NCP public notice requirements for removal actions by publishing a public 
notice in the Contra Costa Times and by responding to public comments in writing.  The Navy 
also distributed a fact sheet describing the TCRA to the public and the Concord RAB, and 
conducted a RAB presentation to explain the purpose of the TCRA and plans for implementing 
the removal.   
 
In summary, the Navy successfully completed a TCRA to address ecological risks associated 
with waste materials present near the surface at AOC 1.  The Navy plans to conduct a remedial 
investigation at AOC 1 to provide a more comprehensive evaluation of remaining ecological 
risks at AOC 1.  The Remedial Investigation is in the scoping phase, and is scheduled to begin 
during Fall 2003. 
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FIGURE 6. PHOTOGRAPH OF CINDER EXCAVATION SIDEWALL 
 

 
 

Photograph of cinder layer about 50 feet northeast of pump station. (Photograph taken by 
Laurent Meillier on July 18, 2002) 



 

 

FIGURE 7. PHOTOGRAPHS OF CONCRETE PIPES DISCOVERED IN 
CINDER EXCAVATION 

 
 

 
 

View facing north. 
 

 
 
View facing northeast. 
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FIGURE 9. ANALYTICAL RESULTS FOR IMPORTED FILL MATERIAL 
(MENDELIAN, NO DATE) 

Table 1. Import Fill Analytical Results 
 

Analytical Results for Import Fill Soil 
Interim Removal Action (IRA) 
Concord Naval Weapons Station (NWS) Area of Concern (AOC)1, Site 31 

 
 

Source: Contra Costa Soil Contra Costa Soil 
  Specification Date sampled: 08/13/2002 08/09/2002 
Parameter Units Limit sample ID: NWS-TS-05 NWS-SF09 
Title 22 Metals 
Mercury (Hg) (mg/kg) 0.21  0.077 0.048 
Antimony (Sb) (mg/kg) 1.6  <2.5 <5.0 
Arsenic (As) (mg/kg) 23  <2.5 7.8 
Barium (Ba) (mg/kg) 630  130 120 
Beryllium (Be) (mg/kg) 0.15  0.25 0.34 
Cadmium (Cd) (mg/kg) 0.48  <0.25 <0.5 
Chromium (Cr) (mg/kg) 67  24 23 
Cobalt (Co) (mg/kg) 25  11 9.4 
Copper (Cu) (mg/kg) 66  27 21 
Lead (Pb) (mg/kg) 38  13 13 
Molybdenum (Mo) (mg/kg) DL  <035 <0.5 
Nickel (Ni) (mg/kg) 101  33 31 
Selenium (Se) (mg/kg) DL  <2.5 <5.0 
Silver (Ag) (mg/kg) DL  <2.0 <2.5 
Thallium (Ti) (mg/kg) 3.5  <2.5 <5.0 
Vanadium (V) (mg/kg) 102  36 34 
Zinc (Zn) (mg/kg) 105  57 56 
VOCs (mg/kg) ND  ND ND 
SVOCs  ND   ND 
 Anthracene (mg/kg)  0.14 
 Benzo(a)anthracene (mg/kg)  0.12 
 Benzo(a)pyrene (mg/kg)  0.12 
 Chrysene (mg/kg)  0.15 
 Flouranthene (mg/kg)  0.22 
 Phenanthrene (mg/kg)  0.44 
 Pyrene (mg/kg)  0.4 
Pesticides/PCBs  ND  ND 
 Aldrin (mg/kg)  0.0028 
 4,4'-DDE (mg/kg)  0.004 
Chlorinated Herbicides (mg/kg) ND ND ND 

 
 
 
 
 

Analytical Methods 
Title 22 Metals by EPA Methods 6000/7000 series. Volatile Organic Compounds (VOCs) by EPA Method 8260. Semi-Volatile 
Organic Compounds (SVOCs) by EPA Method 8270. Organochlorine Pesticides by EPA Method 8081, and Polychlorinated 
Biphenyls (PCBs) by EPA Method 8082. Chlorinated Herbicieds by EPA Method 8151. 

 
 

Notes: 
Specification limits were presented in Section 3.3 of Specification 02302. 
ND means not detected above the reporting limit for any of the individual compounds under the method 
DL means detection limit 
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FIGURE 10. AOC 1 TCRA PUBLIC NOTICE, CONTRA COSTA TIMES, 
MARCH 10, 2002 

 

 



 

 

FIGURE 11. AOC 1 SOIL REMOVAL FACT SHEET 

 



 

 

FIGURE 11. AOC 1 SOIL REMOVAL FACT SHEET (CONTINUED) 
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APPENDIX A 
PRELIMINARY ASSESSMENT ANALYTICAL RESULTS FOR SOILS FROM 0 TO 
2 FEET BELOW GROUND SURFACE AT AOC 1 



PRELIMINARY ASSESSMENT ANALYTICAL RESULTS FOR SOILS FROM 0 TO 2 FEET BELOW GROUND SURFACE
AT AREA OF CONCERN 1, NWSSBD CONCORD, CALIFORNIA

Sample Location SB01 SB01 SB02 SB02 SB03 SB04 SB04 SB05 SB06 SB06 SB08 GB23 GB23 GB24 GB24 GB25 GB25 GB26 GB27 GB27 GB28 GB28
Previous ID AOC 1 AOC 1 AOC 2 AOC 3 AOC 3 AOC 4 AOC 4 AOC 5 AOC 6 AOC 6 AOC 8

(depth, ft below grade) 0.7 - 1 1 - 1.5 0.25 - 0.5 0 - 0.5 1 - 1.5 0.5 - 1 1 - 1.5 0.25 - 0.5 0.25 - 0.75 0.75 - 1.25 0 - 0.5 0 - 0.5 0.5 - 1 0 - 0.5 1 - 1.5 0 - 0.5 0.75 - 1.25 1.5 - 2 1 - 1.5 1.5 - 2 0.5 - 1 1 - 1.5
Material cinders clayey silt weathered gray silt silty clay gray silt silty clay gravel gravel silty clay silty clay soil soil waste soil waste soil waste waste soil soil/waste soil

pavement (gypsum?) (gypsum?) road base raod base (ash?)
Metals (mg/kg)

Aluminum 14,700 13,700 15,400 349 20,400 1,160 16,400 26,900 28,600 15,100 22,900 10,500 14,100 12,500 11,900 13,500 25,000 17,600 14,900 16,700 32,700 12,100
Antimony 21.6 -- 2.3 2.5 -- 3.2 2.4 -- -- -- -- -- -- 2.5 -- 2 0.89 J -- 2.9 2.2 J 1.5 J --
Arsenic 55.3 5.4 22.4 -- 31.6 11.8 148 4 2.8 5.4 28.6 27.4 33.8 10.4 J 22.4 J 23.7 41.4 50.4 70.1 110 287 139
Barium 168 151 129 91.7 146 113 163 15.1  J -- 152 206 126 207 139 130 133 173 190 119 148 250 126
Beryllium -- -- -- 0.046  J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 2.7 -- 1.2 8 8.4 3.7 11.3 -- -- -- 3.7 5.3 1.9 4.4 J 8.0 J 4.6 26.6 4.3 17.9 36.8 64.9 9.9
Calcium 26,100 2,080 8,220 288,000 29,200 313,000 43,800 12,800 17,900 2,550 13,300 6,150 3,760 130,000 80,300 168,000 10,200 26,200 68,400 38,800 49,900 2,930
Chromium 36.3  J 28.1  J 36.9  J 28.4  J 37.9  J 78  J 86.2  J 40  J 37.1  J 34.1  J 46.3  J 26.4 28.9 125 48 124 95 44.8 62.2 76.2 103 26.9
Cobalt 10.4  J 20.6 9.7  J -- 10.5  J -- 10.8  J 38.9 27.6 16.7 8.9  J 18 10.9 J 4.0 J 9.1 J -- 7.8 J 13.9 4.9 J 5.5 J 12.3 J 10.1 J
Copper 61.4  J 17.8  J 38.1  J -- 42.5  J -- 88.7  J 133  J 156  J 16.6  J 27.4  J 27.2 J 18.2 J 27.8 23.9 21.9 193 27.2 110 129 283 18.5
Iron 21,400 15,400 21,200 190 21,900 603 15,300 45,000 38,700 19,900 20,100 13,900 16,100 14,400 15,500 7,190 16,800 24,800 17,800 17,300 27,700 15,300
Lead 11,400 39.5 4,300 114 170 47.2 29.7 18.1 1.9 8 895 25 7.9 35.1 12.9 45 7.7 J 11.2 933 354 45.9 J 7.6
Magnesium 4,690 1,930 4,470 60.7  J 3,430 43.3  J 988  J 16,100 17,300 2,540 2,290 1,560 1,690 2,730 6,790 -- 1,280 6,930 1,390 1,360 2,320 1,740
Manganese 407  J 896  J 264  J -- 322  J -- 407  J 1,360  J 695  J 712  J 200  J 395 228 69.2 J 382 J 29.6 326 498 116 157 450 300
Mercury 54.8 -- 2.8 -- 3.5 0.1  J -- 1.2 1.1 -- 113 -- -- -- -- -- -- -- 21.4 9.8 -- --
Molybdenum -- -- -- -- -- -- -- -- -- -- -- -- -- 8.4 -- 10.4 3.3 J -- 2.9 4.2 J 1.9 J --
Nickel 32.1  J 21.4  J 30.7  J -- 26.3  J -- 18.3  J 31.4  J 28.9  J 28.2  J 27.8  J 21.6 17.7 8.3 J 36.4 3.2 J 14.0 J 55.1 J 14.6 16.0 J 36.7 27.7
Potassium 986  J 799  J 994  J 139  J 1,520 217  J 1,920 907  J 711  J 955  J 1,640 1,540 1,340 11,900 J 1,890 J 8,820 J 6,390 J 1,520 J 1,740 J 1,850 J 3,140 J 869 J
Selenium 875  J 3.3  J 215  J 14.4  J 20.5  J 2.6  J 9.3  J 0.85  J -- -- 44.7  J 1.7 -- 3.6 1.4 12.9 3.5 J -- 68.3 27.3 J 3.4 J 0.42 J
Silver 10.4 -- -- -- -- -- -- -- -- -- -- -- -- 0.67 J -- 3.2 -- -- 1.5 J -- -- --
Sodium 619 -- 392  J -- 265  J -- 361  J -- -- -- -- -- -- 6,270 -- 10,800 2480 -- -- -- -- --
Thallium -- -- -- 1.4 -- 1.2 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 52.5 43.2 52.4 7  J 56 23.8 86.3 118 94.8 54.1 62.1 42.4 46 77 41.1 67.2 220 51.2 61.3 76.8 199 42.1
Zinc 106 59.2 92.8 20.7 194 51.2 92 90.1 52.2 38.4 131 93.4 53.5 96.8 J 195 J 77.2 628 94.6 250 345 700 127

Volatile Organic Compounds ( µg/kg)

4-methyl-2-pentanone -- -- NA -- -- -- NA NA NA NA NA NA -- NA -- NA -- -- -- -- -- --
Acetone 95  J 60  J NA 240  J -- -- NA NA NA NA NA NA -- NA -- NA -- -- -- -- -- --
Toluene -- -- NA -- 1 5  J NA NA NA NA NA NA -- NA -- NA -- -- -- -- 2 J --

Semivolatile Organic Compounds ( µg/kg)
Benzo(a)anthracene -- -- -- -- -- -- -- -- -- -- -- 76 J -- NA -- -- -- NA 76 J -- NA NA
Benzo(a)pyrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- NA 54 J -- NA NA
Benzo(b)fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- -- -- NA 87 J -- NA NA
Benzo(k)fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- -- -- NA 48 J -- NA NA
Chrysene -- -- -- -- -- -- -- -- -- -- -- -- -- -- NA 86 J -- NA NA
Fluoranthene -- -- -- -- -- -- -- -- -- -- -- -- -- -- NA 130 J 43 J NA NA
Phenanthrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- NA 77 J -- NA NA
Phenol -- -- -- -- -- -- -- -- -- -- -- 630 -- -- NA -- -- NA NA
Pyrene -- -- -- -- -- -- -- -- -- -- -- 380 400 370 NA 100 J 390 NA NA
Total PAHS -- -- -- -- -- -- -- -- -- -- -- -- -- -- NA 660 43 NA NA

Pesticides/PCBs
4,4'-DDE -- -- NA -- -- -- NA NA NA NA NA 3 J -- NA -- -- -- NA 2 J -- NA NA
4,4'-DDT -- -- NA -- -- -- NA NA NA NA NA 8 J -- NA -- 4 J -- NA 12 J 6 J NA NA
Aldrin -- -- NA -- -- -- NA NA NA NA NA 1 J -- NA -- 3 -- NA -- -- NA NA
Alpha-chlordane -- -- NA -- -- -- NA NA NA NA NA -- -- NA -- 2 J -- NA -- -- NA NA
Aroclor-1248 -- -- NA -- -- -- NA NA NA NA NA 35 J 26 J NA -- -- -- NA -- -- NA NA
Aroclor-1254 -- -- NA -- -- -- NA NA NA NA NA -- -- NA -- 58 -- NA -- -- NA NA
Dieldrin -- -- NA -- -- -- NA NA NA NA NA 2 J -- NA -- 3 J -- NA 4 J -- NA NA
Gamma-chlordane -- -- NA -- -- -- NA NA NA NA NA 2 2 J NA -- 3 -- NA -- 1 J NA NA

Notes:
  -- = not detected
  J = estimated concentration
  NA = not analyzed
  DL = detection limit
  µg/kg = micrograms per kilogram

  mg/kg = milligrams per kilogram
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PRELIMINARY ASSESSMENT ANALYTICAL RESULTS FOR SOILS FROM 0 TO 2 FEET BELOW GROUND SURFACE
AT AREA OF CONCERN 1, NWSSBD CONCORD, CALIFORNIA

Sample Location GB29 GB29 GB30 GB30 GB32 GB32 GB33 GB33 GB34 GB34 GB35 GB35 GB35 GB36 GB36 GB37 GB37 GB38 GB38 GB39 GB39
Previous ID

(depth, ft below grade) 0 - 0.5 0.75 - 1.25 0.75 - 1 1.5 - 2 0.5 - 1 1 - 1.5 0.5 - 1 1 - 1.5 0.25 - 0.5 0.5 - 1 0.5 - 1 1 - 1.5 1.5 - 2 0.5 - 1 1 - 1.5 0.75 - 1.25 1.25 - 1.75 0.5 - 1 1 - 1.5 0.5 - 1 1 - 1.5
Material waste soil soil/waste soil/waste waste/soil waste/soil waste soil waste soil waste waste/soil waste/soil waste soil waste soil waste soil waste soil

Metals (mg/kg)
Aluminum 14,500 14,500 18,000 18,800 19,900 16,000 14,800 25,800 16,500 13,000 18,900 10,100 17,500 23,300 14,400 19,100 27,100 17,800 14,400 14,400 23,700
Antimony 0.78 J -- -- -- 0.88 J 1.4 J 0.30 J -- -- -- -- 2.5 -- -- -- -- -- -- -- -- --
Arsenic 48.7 86 66.0 J 55.3 J 71.4 46.7 87.6 112 155 65.5 34.2 J 50.5 121 77.2 76.9 83.2 77.5 J 53.3 40.9 55.9 37.1 J
Barium 110 131 140 160 132 142 131 172 165 147 168 106 171 162 157 157 338 148 159 153 201
Beryllium -- -- -- -- -- -- -- 0.20 J -- -- -- -- -- -- -- -- -- -- -- -- 0.34 J
Cadmium 9.2 17.3 14.2 J 11.9 J 18.5 12.7 42.6 5.6 J 9.7 J 5.5 J 6.4 J 9.2 J 10.6 J 31.4 J 13.6 J 13.3 J 0.86 J 13.5 J 5.9 J 20.8 J 4.4 J
Calcium 70,500 13,400 5,910 60,500 60,700 126,000 15,500 3,710 48,500 10,500 42,100 188,000 4,300 5,480 2,220 33,300 4,220 8,010 4,070 97,600 5,310
Chromium 72.1 30.8 35.5 80.1 73.7 83 40.2 47.6 49 30.5 61 101 35.6 58 30.5 98.7 49.8 40.1 33.5 138 39
Cobalt 3.8 J 7.7 J 12.6 8.6 J 9.9 J 2.9 J 7.6 J 11.8 J 11.5 J 8.6 J 11.9 J 3.0 J 36.3 J 5.6 J 13.5 J 6.8 J 14.4 6.9 J 14.1 J 3.7 J 30.0 J
Copper 78.3 50.1 27.9 46.3 57.2 87.6 32.9 16.9 47.2 22 34.1 29.3 18.5 278 17.2 113 16 67.5 27.9 63.6 14.9
Iron 11,800 15,300 21,500 16,900 16,900 9,040 16,000 28,400 16,200 16,500 24,300 8,630 19,000 18,000 17,300 16,800 30,100 16,700 16,200 11,400 24,000
Lead 18.7 17.7 7.3 26.5 32.5 43.5 8.7 7.2 J 25.9 J 8.6 J 51.5 J 27.8 J 8.4 J 10.6 J 6.8 J 17.4 J 7.9 15.2 J 8.0 J 28.3 J 9.1 J
Magnesium 844 J 1,280 5,130 2,340 2,150 687 J 1,350 4,890 1,560 1,650 1,830 726 J 2,450 1,320 1,560 1,190 5,110 1,470 1,800 926 J 3,090
Manganese 106 253 388 J 246 J 327 82.7 297 342 J 365 J 170 J 605 J 76.0 J 1,000 J 162 J 459 J 157 J 386 J 175 J 343 J 112 J 943 J
Mercury -- -- -- -- -- 0.8 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Molybdenum 2.1 -- -- 2.8 3 4.3 1.3 -- -- -- -- 5.1 -- -- -- 1.6 -- 1.7 -- 4.7 --
Nickel 10.2 J 17.5 58.9 23.7 24.5 J 8.6 J 34.9 J 60.8 21.7 22.3 29.1 7.6 J 50.3 18.3 33.1 20.5 59.1 23 26 14 39.5
Potassium 1,500 J 1,260 J 1,240 J 2,390 J 1,830 J 2,420 J 1,030 J 881 J 1,340 J 797 J 1,530 J 1,320 J 1,190 J 2,450 J 867 J 1,810 J 967 J 1,210 J 796 J 1,570 J 648 J
Selenium 3.3 1.5 1.3 3.4 2.4 3.3 0.58 J 0.95 J 1.9 0.58 J 4.7 4.2 2.5 J 0.81 J 0.61 J 1.8 -- 1.4 0.61 J 3.6 1.3 J
Silver -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 1.4 J --
Sodium -- -- -- -- -- 3210 -- 419 J -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 62.5 54.9 45 62.6 60.7 40.4 48.2 64.8 55.4 45.6 86.5 66.5 53.3 132 45.9 74.5 66.4 57.7 51.3 61.5 52.6
Zinc 97.3 204 236 J 160 J 236 107 1010 179 J 127 J 107 J 144 J 79.8 J 189 J 324 J 170 J 182 J 44.4 J 212 J 84.3 J 210 J 168 J

Volatile Organic Compounds ( µg/kg)

4-methyl-2-pentanone NA -- -- 5 J -- -- -- -- -- -- -- -- -- -- -- -- NA -- 5 J -- 4 J
Acetone NA -- -- 5 J -- -- -- -- -- -- -- -- -- -- -- -- NA -- 5 J -- 4 J
Toluene NA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- NA -- -- -- --

Semivolatile Organic Compounds ( µg/kg)
Benzo(a)anthracene NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Fluoranthene NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Phenanthrene NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Phenol NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Pyrene NA NA NA NA NA NA 350 390 NA NA 360 450 NA NA NA NA NA NA NA NA NA
Total PAHS NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA

Pesticides/PCBs
4,4'-DDE NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
4,4'-DDT NA NA NA NA NA NA -- -- NA NA 8 J 3 J NA NA NA NA NA NA NA NA NA
Aldrin NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Alpha-chlordane NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Aroclor-1248 NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Aroclor-1254 NA NA NA NA NA NA -- -- NA NA -- -- NA NA NA NA NA NA NA NA NA
Dieldrin NA NA NA NA NA NA -- -- NA NA -- 4 J NA NA NA NA NA NA NA NA NA
Gamma-chlordane NA NA NA NA NA NA -- -- NA NA 1 J -- NA NA NA NA NA NA NA NA NA

Notes:
  -- = not detected
  J = estimated concentration
  NA = not analyzed
  DL = detection limit
  µg/kg = micrograms per kilogram

  mg/kg = milligrams per kilogram
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PRELIMINARY ASSESSMENT ANALYTICAL RESULTS FOR SOILS FROM 0 TO 2 FEET BELOW GROUND SURFACE
AT AREA OF CONCERN 1, NWSSBD CONCORD, CALIFORNIA

Sample Location GB42 GB42 GB43 GB43 GB44 GB44 GB45 GB45 GB46 GB46 GB47 GB47 GB48 GB48 GB49 GB49 GB52 GB52
Previous ID

(depth, ft below grade) 0.5 - 1 1 - 1.5 0.25 - 0.75 0.75 - 1.25 0.25 - 0.5 0.5 - 1 0.25 - 1 1.5 - 2 0.25 - 0.75 0.75 - 1.25 0.25 - 0.75 0.75 - 1.25 0.25 - 0.75 0.75 - 1.25 0.5 - 1 1 - 1.5 0.5 - 1 1 - 1.5
Material waste soil waste soil waste soil waste soil waste soil waste soil waste soil waste soil waste soil

Metals (mg/kg)
Aluminum 11,900 22,200 22,000 17,300 12,300 11,100 17,800 21,500 11,800 9,860 15,500 18,600 11,300 13,000 12,500 9,970 13,900 12,800
Antimony -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Arsenic 11 7.7 73.5 76.4 19.3 6.2 13 4.9 12.5 7.6 10 6.3 J 13.7 J 7.2 J 19.3 J 7.8 J 10.2 J 8.9 J
Barium 177 138 170 129 155 189 162 225 139 136 165 139 156 179 152 142 166 168
Beryllium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Cadmium 1.1 -- 29.2 10 3.4 1.4 5.7 9.2 2.5 1.2 5.1 4.0 J 4.6 J 2.6 J 3.6 J 5.4 J 2.2 J 0.86 J
Calcium 2,890 4,240 4,700 2,530 2,550 2,250 2,860 2,790 5,070 2,300 2,820 3,510 2,340 2,090 5,070 3,310 9,880 3,970
Chromium 29.8 43.8 51.5 34.2 31.4 27.4 51.3 37.4 26.9 22.2 33.8 30.4 24 24.8 30.3 23.5 45.7 28.8
Cobalt 11.2 5.1 J 20.4 21.7 14.9 10.1 J 7.5 J 19.7 7.3 J 9.5 J 17.5 10.4 J 9.6 J 10.8 J 5.7 J 7.9 J 11.5 9.5 J
Copper 18.0 J 14.7 J 113 J 22.5 J 32.9 J 18.2 J 37.9 J 13.3 J 19.6 J 14.2 J 25.9 J 15.7 25.3 16.3 336 70 34.7 35.6
Iron 17,800 25,600 20,300 20,000 16,100 16,700 17,500 22,800 13,400 12,800 15,100 19,900 13,400 14,200 16,200 13,100 22,500 17,500
Lead 11.1 6.3 21.2 7.7 33.7 8 23.8 7.8 11.9 6.7 14.2 6.1 32.7 10.7 273 53.9 98.8 299
Magnesium 1,740 3,670 1,600 2,200 1,490 1,590 1,280 3,310 1,350 1,420 1,440 2,610 1,380 1,500 1,660 1,530 6,820 2,570
Manganese 288 182 321 1130 429 226 207 886 175 267 522 360 J 347 J 396 J 156 J 227 J 503 J 335 J
Mercury -- -- -- -- 0.69 -- -- -- -- -- -- -- 0.76 -- 4.3 1.3 -- 1.7
Molybdenum -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nickel 19.7 30.9 22.6 45 21.1 19.7 19.2 46.4 18.7 17.1 19 26.7 18.2 17.9 15.2 21.1 43 20.5
Potassium 1110 778 J 2170 1120 1230 945 J 1220 696 J 898 J 739 J 916 J 833 J 746 J 721 J 790 J 637 J 928 J 736 J
Selenium 1.2 -- 1.8 1.3 3 -- 2.3 -- -- -- 1.5 -- 2.6 -- 20.5 4.6 2.7 9.1
Silver -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Sodium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Thallium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Vanadium 47.4 54.4 82.5 54.4 48.1 44.7 65.6 53.7 38.9 36.2 59.6 47.8 44.8 44.5 51 37.8 41.9 46.4
Zinc 60.5 35.8 305 291 108 73.5 97.8 136 70.7 48.5 95.7 125 J 93.1 J 99.5 J 147 J 246 J 197 J 140 J

Volatile Organic Compounds ( µg/kg)

4-methyl-2-pentanone -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Acetone -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Toluene 0.8 J -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Semivolatile Organic Compounds ( µg/kg)
Benzo(a)anthracene -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Benzo(a)pyrene -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Benzo(b)fluoranthene -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Benzo(k)fluoranthene -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Chrysene -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Fluoranthene -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Phenanthrene -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Phenol -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Pyrene 340 360 NA NA NA NA NA NA NA NA NA NA 350 400 NA NA NA NA
Total PAHS -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA

Pesticides/PCBs
4,4'-DDE -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
4,4'-DDT -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Aldrin -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Alpha-chlordane -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Aroclor-1248 -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Aroclor-1254 -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Dieldrin -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA
Gamma-chlordane -- -- NA NA NA NA NA NA NA NA NA NA -- -- NA NA NA NA

Notes:
  -- = not detected
  J = estimated concentration
  NA = not analyzed
  DL = detection limit
  µg/kg = micrograms per kilogram

  mg/kg = milligrams per kilogram
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APPENDIX C 
HOT SPOT DELINEATION BORING LITHOLOGIC LOGS 
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APPENDIX D: DATA SET USED TO CALCULATE UCL95 SOIL CONCENTRATIONS 
Time-Critical Removal Action Summary Report 

Location Depth interval (ft) Sample ID 
Lead 

(mg/kg) 
Mercury 
(mg/kg) 

Selenium 
(mg/kg) 

B7 0.5 - 1 001AOC1SS001 158 0.1 J 21.2 J 
B8 0 - 0.5 001AOC1SS002 17.2 0.1 J 3.4 UJ
B9 1.5 - 2 001AOC1SS003 63.3 1.5  7 J 
B10 0 - 0.5 001AOC1SS009 10 J 0.018 UJ 1.5 J 
C7 0 - 0.5 001AOC1SS008 36.8 0.23  4.3 UJ
C9* 0.5 - 1 001AOC1SS004 323 8.4  28.7 J 
C10 0 - 3 001AOC1SS010 68 J 0.068 UJ 5.3 J 
D7 0 - 0.5 001AOC1SS007 83.6 0.7  6.5 J 
D8* 0 - 0.5 001AOC1SS006 292  2.8  22.3 J 
D9* 0.5 - 0.75 001AOC1SS005 631  20.4  42.8 J 
D10 0.5 - 3 001AOC1SS011 131 J 3.1  12.6 J 
E8 0 - 1.5 001AOC1SS014 33.4 J 0.28  3.8 J 
E9 0.5 - 1 001AOC1SS013 78.1 J 0.79  12.1 J 

E10* 0.5 - 1.5 001AOC1SS012 305 J 0.22  31 J 
I11 0 - 0.5 001AOC1SS015 26.9 0.078 J 2.8 UJ
I12 0 - 1 001AOC1SS016 31.8 0.079  2.2 UJ
I13 0 - 1 001AOC1SS017 31.8 0.079 J 2.1 UJ
J11 0 - 1 001AOC1SS022 27 0.026 J 2.6 UJ
J13 0 - 1 001AOC1SS018 26.9 0.05 J 2.2 UJ
K11 1 - 1.5 001AOC1SS021 19.4 0.071 J 3 UJ
K12 0 - 1 001AOC1SS020 41.6 0.093 J 3.3 UJ
K13 0 - 1.5 001AOC1SS019 27.5 0.084 J 2.8 UJ

AOC1SB01* 0.6 - 1 267AOCSB001 11400 54.8  875 J 
AOC1SB01* 1 - 1.5 267AOCSB002 39.5 0.062 U 3.3 J 
AOC1SB02* 0.25 - 0.5 267AOCSB004 4300 2.8  215 J 
AOC1SB05 0.25 - 0.5 267AOCSB005 18.1 1.2  0.85 J 
AOC1SB03* 0 - 0.5 267AOCSB006 114 0.088 U 14.4 J 
AOC1SB03* 1 - 1.5 267AOCSB007 170 3.5  20.5 J 
AOC1SB08* 0 - 0.5 267AOCSB009 895 113  44.7 J 
AOC1SB06 0.25 - 0.75 267AOCSB010 1.9 1.1  0.47 U 
AOC1SB06 0.75 - 1.25 267AOCSB011 8 0.063 U 0.5 U 
AOC1SB04 0.5 - 1 267AOCSB014 47.2 0.1 J 2.6 J 
AOC1SB04 1 - 1.5 267AOCSB015 29.7 0.069 U 9.3 J 
AOC1GB23 0 - 0.5 267AOCSS001 25 0.2 UJ 1.7 
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Location Depth interval (ft) Sample ID 
Lead 

(mg/kg) 
Mercury 
(mg/kg) 

Selenium 
(mg/kg) 

AOC1GB23 0.5 - 1 267AOCSS002 7.9 0.1 U 0.57 UJ
AOC1GB24 0 - 0.5 267AOCSS004A 35.1 0.094 U 3.6 
AOC1GB24 1 - 1.5 267AOCSS005A 12.9 0.098 U 1.4 
AOC1GB25 0 - 0.5 267AOCSS007A 45 0.16 UJ 12.9 
AOC1GB25 0.75 - 1.25 267AOCSS008A 7.7 J 0.096 U 3.5 J 
AOC1GB27* 1 - 1.5 267AOCSS010A 933 21.4  68.3 
AOC1GB27* 1.5 - 2 267AOCSS062 354 9.8  27.3 J 
AOC1GB29 0 - 0.5 267AOCSS011A 18.7 0.16 UJ 3.3 
AOC1GB29 0.75 - 1.25 267AOCSS012A 17.7 0.098 UJ 1.5 
AOC1GB30 0.75 - 1 267AOCSS014 7.3 0.1 U 1.3 
AOC1GB30 1.5 - 2 267AOCSS015 26.5 0.1 U 3.4 
AOC1GB34 0.25 - 0.5 267AOCSS017A 25.9 J 0.19 UJ 1.9 
AOC1GB34 0.5 - 1 267AOCSS018A 8.6 J 0.091 U 0.58 J 
AOC1GB35 0.5 - 1 267AOCSS020A 51.5 J 0.14 UJ 4.7 
AOC1GB35 1 - 1.5 267AOCSS021A 27.8 J 0.21 UJ 4.2 
AOC1GB36 0.5 - 1 267AOCSS023A 10.6 J 0.093 U 0.81 J 
AOC1GB36 1 - 1.5 267AOCSS024A 6.8 J 0.096 U 0.61 J 
AOC1GB37 0.75 - 1.25 267AOCSS026A 17.4 J 0.092 U 1.8 
AOC1GB37 1.25 - 1.75 267AOCSS027 7.9 0.1 U 0.93 UJ
AOC1GB39 0.5 - 1 267AOCSS029A 28.3 J 0.22 UJ 3.6 
AOC1GB39 1 - 1.5 267AOCSS030A 9.1 J 0.1 U 1.3 J 
AOC1GB42 0.5 - 1 267AOCSS032 11.1 0.087 U 1.2 
AOC1GB42 1 - 1.5 267AOCSS033 6.3 0.094 U 1 UJ
AOC1GB43 0.25 - 0.75 267AOCSS035 21.2 0.16 UJ 1.8 
AOC1GB43 0.75 - 1.25 267AOCSS036 7.7 0.094 U 1.3 
AOC1GB44 0.25 - 0.5 267AOCSS038 33.7 0.69  3 
AOC1GB44 0.5 - 1 267AOCSS039 8 0.092 U 0.75 UJ
AOC1GB45 0.25 - 1 267AOCSS041 23.8 0.31 UJ 2.3 
AOC1GB45 1.5 - 2 267AOCSS042 7.8 0.13 U 1.1 UJ
AOC1GB46 0.25 - 0.75 267AOCSS044 11.9 0.09 U 0.79 UJ
AOC1GB46 0.75 - 1.25 267AOCSS045 6.7 0.092 U 0.69 UJ
AOC1GB47 0.25 - 0.75 267AOCSS047 14.2 0.14 UJ 1.5 
AOC1GB47 0.75 - 1.25 267AOCSS048 6.1 0.11 U 1 UJ
AOC1GB48 0.25 - 0.75 267AOCSS050 32.7 0.76  2.6 
AOC1GB48 0.75 - 1.25 267AOCSS051 10.7 0.1 U 1.1 UJ
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Location Depth interval (ft) Sample ID 
Lead 

(mg/kg) 
Mercury 
(mg/kg) 

Selenium 
(mg/kg) 

AOC1GB49 0.5 - 1 267AOCSS053 273 4.3  20.5 
AOC1GB49 1 - 1.5 267AOCSS054 53.9 1.3  4.6 
AOC1GB52 0.5 - 1 267AOCSS056 98.8 0.086 U 2.7 
AOC1GB52 1 - 1.5 267AOCSS057 299 1.7  9.1 
AOC1GB28 0.5 - 1 267AOCSS059 45.9 J 0.16 UJ 3.4 J 
AOC1GB28 1 - 1.5 267AOCSS060 7.6 0.11 UJ 0.42 J 
AOC1GB26 1.5 - 2 267AOCSS065 11.2 0.092 U 0.28 U 
AOC1GB32 0.5 - 1 267AOCSS069 32.5 0.25 UJ 2.4 
AOC1GB32 1 - 1.5 267AOCSS070 43.5 0.8  3.3 
AOC1GB33 0.5 - 1 267AOCSS071 8.7 0.091 U 0.58 J 
AOC1GB33 1 - 1.5 267AOCSS072 7.2 J 0.1 U 0.95 J 
AOC1GB35 1.5 - 2 267AOCSS074 8.4 J 0.096 U 2.5 J 
AOC1GB38 0.5 - 1 267AOCSS075 15.2 J 0.09 U 1.4 
AOC1GB38 1 - 1.5 267AOCSS076 8 J 0.091 U 0.61 J 

Notes: * Shaded and italicized rows represent data from areas that were subsequently excavated.  These data were removed 
from the data set to calculate the post-removal UCL95.   

 
J Estimated 
mg/kg Milligram per kilogram 
U Not detected 
UJ Not detected, estimated 
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APPENDIX E

FOCUSED ASSESSMENT FOOD CHAIN MODEL FOR THE WESTERN MEADOWLARK
 AREA OF CONCERN 1, NWSSBD CONCORD

COPEC
Total Ingestion 
Rate1 (kg/day)

Soil 
Ingestion 

Rate1,2 

(kg/day)

Soil 
Concentration3 

(mg/kg)

Soil Daily 
Dose4 

(mg/day)

Total Prey 
Ingestion Rate1,5 

(kg/day)

Plant 
Concentration 

Dry Weight 
(mg/kg)6

Tissue 
Bioavailability 

Factor

Plant 
Concentration 
Adjusted for 

Bioavailability

Plant 
Ingestion 

Rate5,7 

(kg/day)

 Plant Daily 
Dose8 

(mg/day)

Invertebrate 
Concentration Wet 

Weight (mg/kg)9

Invertebrate 
Concentration Dry 
Weight (mg/kg)10

Tissue 
Bioavailability 

Factor

Invertebrate 
Concentration 
Adjusted for 

Bioavailability

Invertebrate 
Ingestion 

Rate5,11 (kg/day)

Invertebrate 
Daily Dose12 

(mg/day) SUF

Body 
Weight13 

(kg)

Total Daily 
Dose14 

(mg/kg/day)
TRV15 

(mg/kg/day)

Test Species 
Body Weight 

(kg)

Allometrically 
Adjusted TRV16 

(mg/kg/day)
HQ17 (based on 
adjusted TRV)

Pre-TCRA Removal (presented in  PA Addendum  [Table 19, Tetra Tech 2001])
Lead
Dose/High TRV 0.017 1.68E-06 186.59 3.14E-04 0.017 15.78 0.10 1.58 0.0062 0.010 5.60 37.32 0.10 3.73 0.011 0.040 1.00 0.098 0.51 8.75 0.80 5.75 0.09
Mercury
Dose/High TRV 0.017 1.68E-06 6.76 1.14E-05 0.017 0.22 NA NA 0.0062 0.0013 0.27 1.80 NA NA 0.011 0.019 1.00 0.098 0.21 0.18 1.00 0.11 1.85
Selenium
Dose/High TRV 0.017 1.68E-06 16.70 2.81E-05 0.017 13.80 0.60 8.28 0.0062 0.052 3.67 24.49 0.60 14.70 0.011 0.16 1.00 0.098 2.12 0.93 1.11 0.57 3.71

Pre-TCRA Removal (with additional delineation samples [see Section 2.2])
Lead
Dose/High TRV 0.017 1.68E-06 173.0 2.91E-04 0.017 15.78 0.10 1.58 0.0062 0.010 5.19 34.60 0.10 3.46 0.011 0.037 1.00 0.098 0.48 8.75 0.80 5.75 0.08
Mercury
Dose/High TRV 0.017 1.68E-06 2.30 3.87E-06 0.017 0.07 NA NA 0.0062 0.0005 0.09 0.61 NA NA 0.011 0.007 1.00 0.098 0.07 0.18 1.00 0.11 0.63
Selenium
Dose/High TRV 0.017 1.68E-06 15.40 2.59E-05 0.017 13.80 0.60 8.28 0.0062 0.052 3.39 22.59 0.60 13.55 0.011 0.14 1.00 0.098 2.00 0.93 1.11 0.57 3.49

Post-TCRA Removal
Lead
Dose/High TRV 0.017 1.68E-06 43.30 7.29E-05 0.017 1.95 0.10 0.19 0.0062 0.001 1.30 8.66 0.10 0.87 0.011 0.009 1.00 0.098 0.11 8.75 0.80 5.75 0.02
Mercury
Dose/High TRV 0.017 1.68E-06 0.32 5.38E-07 0.017 0.01 NA NA 0.0062 0.0001 0.01 0.09 NA NA 0.011 0.001 1.00 0.098 0.01 0.18 1.00 0.11 0.09
Selenium
Dose/High TRV 0.017 1.68E-06 4.20 7.07E-06 0.017 0.07 0.60 0.04 0.0062 0.000 0.92 6.16 0.60 3.70 0.011 0.04 1.00 0.098 0.40 0.93 1.11 0.57 0.71

Notes: Highlighted cells indicate HQs greater than 1.0.
Pre-TCRA removal soil concentrations presented in PA Addendum do not match those used to assess risk for TCRA because additional delineation samples were collected after PA Addendum but before TCRA. 

UCL95 95 percent upper confidence limit on the arithmetic mean
COPEC Chemical of potential ecological concern

HQ Hazard quotient
kg Kilogram

kg/day Kilogram per day
mg/kg Milligram per kilogram

mg/day  Milligram per day
mg/kg/day  Milligram per kilogram per day

SUF  Site use factor
TRV  Toxicity Reference Value

1

2 Soil ingestion rate based on Western Meadowlark soil ingestion rate in EPA (1999).  The soil ingestion rate is expressed as a 0.01 percent of the total ingestion rate.  

3 Soil concentration equals the UCL95 of all site soil samples collected within 2 feet of the surface from AOC 1.

4 Soil daily dose was calculated by multiplying the soil ingestion rate (see note 2) by soil concentration (see note 3).

5 Total prey ingestion rate was 99.99 percent of the total ingestion rate, based on the soil ingestion rate (see note 2).  The prey was assumed to consist of 37 percent plant and 63 percent invertebrates.

6 Pre-TCRA removal plant tissue concentrations for lead and selenium are UCL95 of all measured plant tissue samples from RASS 4.   Post-TCRA plant concentrations for lead and selenium and pre- and post-TCRA concentrations for mercury were derived by multiplying the recommended BAF in dry weight cited in EPA (1998, 1999) and Sample and Areanal (1999) by the post-TCR

7 Plant ingestion rate was calculated by multiplying the total prey ingestion rate (see note 5) by 0.37.

8 Plant daily dose was calculated by multiplying plant ingestion rate (see note 7) by the  plant concentration (see note 6).   

9 Pre-TCRA removal invertebrate concentration equals the soil concentration of lead and selenium measured in  invertebrate tissue samples from RASS 4.   Mercury and all post-TCRA removal  invertebrate concentrations were derived by multiplying UCL95 soil concentrations by the recommended BAF in wet weight cited in EPA (1999) for invertebrate tissue samples.  

10

11 Invertebrate ingestion rate was calculated by multiplying the total prey ingestion rate (see note 5) by 0.63.

12 Invertebrate daily dose was calculated by multiplying invertebrate ingestion rate (see note 11) by the maximum invertebrate concentration (see note 9).   

13 Average weight of males and females from Dunning (1993).

14 Total daily dose is calculated using the following equation:  total daily dose = (plant daily dose + invertebrate daily dose + soil daily dose)*SUF)/receptor species body weight.

15 The derivation of TRVs is described in EFA WEST (1998).  These TRVs are adjusted to incorporate uncertainty factors.

16 Allometrically adjusted TRVs were calculated using the following equation:  receptor species TRV = (test species TRV) x (test species body weight / receptor species body weight)(1-1.2)

17 The HQ was calculated using total daily dose / allometrically adjusted TRV.

Total ingestion rate was calculated with body weight using the Nagy and others (1999) metabolic rate equation for passerines and the food requirement conversion for omnivores. The soil and prey ingestion rates are expressed as a percentage of the total ingestion rate.

Invertebrate concentrations were converted to dry weight using the formula:  dry weight concentration = (wet weight concentration)/(1-percent moisture in media).  Average percent moisture for earthworm tissue equals 85 percent (EPA 1993).  Plant BAFs and site-collected concentrations were origina
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RESPONSE TO PUBLIC COMMENTS ON THE 

AREA OF CONCERN 1 SOIL REMOVAL FACT SHEET AND  

DRAFT ACTION MEMORANDUM 

NAVAL WEAPONS STATION 
SEAL BEACH DETACHMENT, CONCORD, CALIFORNIA 

 
August 28, 2002 

 
On March 6, 2002, the U.S. Department of the Navy mailed approximately 650 fact sheets describing the 
time-critical removal action (TCRA) to be conducted at Area of Concern 1, Naval Weapons Station, Seal 
Beach Detachment, Concord, CA to members of the public and the Concord Restoration Advisory Board.  
Additionally, the Navy published a public notice announcing the TCRA and the availability of the 
administrative record for the TCRA (the draft action memorandum and related documents) at the public 
information repository at the Concord Public Library in the March 10, 2002, issue of the Contra Costa 
Times.   
 
The Navy received three sets of public comments on the fact sheet and draft action memorandum: (1) 
comments from Mr. Scott Etzel of Concord, CA (via electronic mail), (2) comments from Mr. Gregory G. 
Baatrup of the Delta Diablo Sanitation District (via electronic mail), and (3) comments from Mr. Robert 
Mihalovich of Chevron Environmental Management Company of San Ramon, CA (via letter dated April 
2, 2002). This document presents the U.S. Department of the Navy’s responses to public comments on the 
fact sheet and draft action memorandum.  
 
RESPONSES TO COMMENTS BY MR. SCOTT ETZEL 

 
1. Comment: What was the plant name(s) and/or corporate name(s) of the former fertilizer 

plant referenced in the "Site Background" portion of this fact sheet?   
 

 Response: The facility was owned and operated by the Collier Carbon and Chemical Company 
(CCCC), a subsidiary of Union Oil Company of California.  The ownership of the site 
has been complicated by a series of mergers and acquisitions and the purchase of small 
adjacent plots, which are described in more detail in Section 2.1 and 2.2 of the 
preliminary assessment (PA) report (Tetra Tech EM Inc. 1999). 

2. Comment: Have the former owners of this parcel contributed (or will contribute to) the costs 
of this soil removal action? 
 

 Response: The former owners of the property have not contributed to the costs of the soil removal 
action, and there are currently no plans to attempt cost recovery from the former 
owners. 
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3. Comment: Where does the Navy intend to dispose of the soil and waste removed from this 
site? (please provide the state, county (if in CA, and city or area) 
 

 Response: The removal action is expected to generate both hazardous wastes, as defined by 
Section 101(14) of the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), and nonhazardous wastes.  The disposal of the wastes will be 
the responsibility of Mendelian Construction, Inc., the contractor that will perform the 
removal action.  The Navy will require the contractor to dispose of the hazardous 
substances at a Resource Conservation and Recovery Act (RCRA) Subtitle C (Class I) 
hazardous waste landfill; the contractor currently plans to dispose of the hazardous 
portion of the waste at the Chemical Waste Management Kettleman Hills Landfill in 
Kettleman Hills, California.  The wastes that are classified as nonhazardous may also 
be disposed of at the Kettleman facility, or at a different RCRA Subtitle D (Class II) 
facility, such as the Altamont Landfill in Livermore, California.  The contractor has not 
yet determined which landfills it will use. 

4. Comment: Where will the "clean soil" that the Navy intends to backfill the areas with come 
from? (please provide the state, county (if in CA, and city or area) 
 

 Response: The clean fill soils will consist of sandy or silty clay, similar to existing site soils.  The 
fill soils will be analyzed to ensure that they are free of organic contaminants and do 
not contain metals at concentrations above previously defined ambient concentrations.  

5. Comment: Has the Navy evaluated the "clean soil" that they intend to use as backfill for any 
exotic plants and/or animals (including microbes) so as to avoid any future issues 
with the existing native plants and animals? 
 

 Response: The fill soils will not be analyzed for exotic plants, animals, or microbes.  The removal 
area currently has poor-quality habitat dominated by exotic or invasive species such as 
star thistle. The Navy has required the removal contractor to establish vegetation to en 
hance habitat for species at the site, and requires a habitat restoration plan.  The 
contractor plans to hydroseed the site with a mix of fast-growing hybrid grass and 
native plant species to inhibit weed germination.   

6. Comment: Regarding the increase in traffic during this planned soil removal action, has the 
Navy assessed the impact of the increased traffic in the area? Specifically, would 
you please provide the estimated number of increased vehicle trips, hours of their 
planned operation, and impact analysis data on existing traffic flows? Would you 
please also attach a copy of the traffic plan filed with the Contra Costa County 
Public Works Department in your reply to this inquiry at the address listed 
below, or mail it via USPS to my residence. 
 

 Response: The removal contractor estimates that 250 truckloads of material will be transported to 
and from the site during the removal action.  The trucks will operate during normal 
working hours, at a rate of slightly more than one truck per hour during an average 
working day.  The Contra Costa Public Works Department originally indicated that a 
traffic control plan might be needed, but when details of the project became available, 
the Public Works Department determined that no permit or traffic control plan was 
required.  
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RESPONSE TO COMMENT BY MR. GREGORY G. BAATRUP, DELTA DIABLO 
SANITATION DISTRICT 

 
 Comment: I received your notice and would like to know the depth of soil to be removed.  We 

operate a sewage pump station for the Concord Naval Weapons Station and I 
think the forcemain crosses Area of Concern.  We want to make sure there is 
adequate protection of that pipe. Please contact me at your earliest convenience.  
 

 Response: Soils will be excavated to the bottom of the waste material or to 2 feet below grade, 
whichever is deeper.  The Navy has contacted Mr. Baatrup and determined that a 
sanitary sewer force main runs along the northern fence line of AOC 1 and the hot spot 
excavation could impinge on the force main.  Navy subcontractors will contact 
Underground Service Alert (USA), an underground utility damage prevention service 
funded by the utilities, before drilling or excavating in the area.  Additionally, 
Mendelian Construction, Inc., the excavation contractor, will employ a private utility 
locator to precisely determine the location of all utilities in the areas of the proposed 
excavations. 

RESPONSE TO COMMENT BY MR. ROBERT MIHALOVICH, CHEVRON 
ENVIRONMENTAL MANAGEMENT COMPANY 

 

     Comment: Chevron Environmental Management Company (ChevronTexaco) has reviewed 
the Draft Action Memorandum regarding the proposed removal action at Area of 
Concern 1 of the Naval Weapons Station Seal Beach Detachment Concord. A fact 
sheet describing this project was provided to Chevron Pipeline Company (CPL). 
Based on our review of the available documents at the Concord Library and our 
historical files, it is possible that the proposed removal activities could encounter 
petroleum-affected soil associated with ChevronTexaco's historic pipeline 
operations. 
 
Potential Environmental Issues - Historic Pipeline Operations 
ChevronTexaco's historic pipelines transported crude oil and Bunker C fuel oil 
from the early 1900 to the early 1960s. The historic right-of-ways are coincidental 
with the CPL active pipeline right-of-way that parallels Port Chicago Highway. 
To the best of our ability, ChevronTexaco has identified one documented historic 
leak/release location to the east of Area of Concern 1; specific information 
regarding the exact locations of the release is not known. Based on our experience 
along other portions of the historic pipeline right-of-way, there is a potential that 
subsurface soil and groundwater along and in the vicinity of the historic right-of-
way could be impacted by residual weathered crude oil. 
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Based on our experience, residual weather crude oil associated with 
ChevronTexaco's historic pipeline operations can be observed visually; however 
analytical laboratory testing is necessary to confirm that the likely source of the 
affected material is the historic pipelines. Based on analytical results and human 
health risk assessments performed at known historic pipeline release sites, 
governing agencies have concurred with ChevronTexaco's findings that the 
presence of the residual weathered crude oil material does not pose an 
unacceptable risk to human health. 
 
ChevronTexaco requests to review any detailed work plans for the Task 1: 
Investigative Sampling portion of the Removal Action Plan that pertain to work 
in the vicinity of Port Chicago Highway. 
 
In the event that petroleum-affected soil is encountered in the vicinity of the 
historic pipeline right-of-way during future investigation or site activities, 
ChevronTexaco requests to be contacted and to be provided with a reasonable 
opportunity to collect samples of the affected soil to perform its own evaluation of 
the nature of the material. If the Navy and ChevronTexaco agree that the 
identified material is associated with ChevronTexaco's historic pipeline 
operations and no other potential responsible parties are in question,  
 
ChevronTexaco will coordinate with the Navy and its contractors to address 
concerns encountering affected soil. 

 Response: The sampling described under Task 1, investigative sampling, in the draft action 
memorandum is focused on the hot spots in the northern part of the site and on 
potential new sources in the vicinity of the former buildings in the north-central and 
northeast parts of the site.  Since no investigative sampling is proposed in the vicinity 
of Port Chicago Highway, detailed work plans have not been forwarded to 
ChevronTexaco.  The Navy will provide these plans to ChevronTexaco on request. 
 
In the event that petroleum-affected soil is encountered in the vicinity of the Port 
Chicago Highway right-of-way, the Navy will contact ChevronTexaco promptly and 
afford ChevronTexaco the opportunity to collect and analyze samples of the material. 
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