




































EXECUTIVE SUMMARY 

The Department of the Navy (Navy), Engineering Field Activity West (EFA West) conducted a 

remedial investigation (RI) at the Taylor Boulevard Bridge (TBB) disposal site of the Naval Weapons 

Station Seal Beach Detachment Concord (NWSSB Detachment Concord), Concord, California. 

The TBB Disposal Site when debris was discovered in late 1995 during an RI that was conducted at 

four nearby Tidal Area sites. The Navy collected sediment samples from borings in the TBB Disposal 

Site and the surroundmg area in February 1996, March 1997, October 1997, February 1998, and June 

1998 to assess the nature and extent of chemical contamination. 

Based on preliminary evaluations of the spatial distribution of chemicals in sediments and soil and the 

small size of the site, it was clear that a removal action could be warranted to reduce the potential risk 

to human health and the environment. Preliminary evaluations indicated that concentrations of 

inorganic chemicals (primarily lead) at the center of the site were higher than concentrations detected in 

surrounding areas. The high concentrations of inorganic chemicals in soil in the center of the site were 

considered to pose a potential risk to both human health and the environment based on screening level 

assessments. Based on the results of these preliminary evaluations, the Navy proposed a removal 

action to remove the debris to mitigate the risk to the environment. However, based on discussions 

between the Navy and regulatory agencies, it was decided that an RI and feasibility study (FS) would 

be conducted for the TBB Disposal Site to better delineate areas that pose a significant risk and require 

remediation. 

OBJJXTIVES 

Specific objectives of the RI for the TBB Disposal Site at NWSSB Detachment Concord were as 

follows: 

0 Characterize the nature and extent of soil and sediment contamination for the purpose of 
developing and evaluating effective remedial alternatives. 

Characterize spatial extent of debris for the purpose of developing and evaluating effective 
remedial alternatives. 

Identify potential contamination migration pathways and receptors potentially exposed to 
contaminants at the site. 
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Assess risk to human health using a screening-level HHRA approach and delineate a risk 
footprint. 

Assess ecological risk using a baseline ERA approach and delineate a risk footprint. 

Collect data to support FS activities. 

This RI report was prepared with these objectives in mind, in accordance with the revised National Oil 
and Hazardous Substances Pollution Contingency Plan (NCP) and U.S. Environmental Protection 

Agency’s (EPA) guidance for conducting RIlFSs under Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) (EPA 1988). Data gathered during the RI were used to 

evaluate whether the site poses a risk to human health or the environment and followed risk assessment 

guidance (EPA 1997a, 199%). 

METHODS 

The TBB Disposal Site RI field investigation consisted of a series of five soil and sediment sampling 

events beginning in February 1996. These investigations served to characterize the site’s soil and 

sediment chemistry and determine the nature and extent of chemicals likely to originate from on-site 

debris. Evaluation of these soil and sediment data indicated that concentrations of inorganic chemicals 

(primarily lead) at the center of the site were significantly higher than concentrations detected in 

surrounding areas. Based on screening level assessments, concentrations of inorganic chemicals in soil 

in the center of the site were determined a potential threat to both human health and ecological 

receptors. However, threats to ecological receptors were determined to be the primary risk drivers at 

the site because of the presence of wetlands and potential presence of special status species, and limited 

human access to the site. Additional samplig to address the data needs for a baseline ERA was 

conducted during February and March 2000. The ERA-focused sampling included collection of 

composite sediment samples for metals analysis and bioassays and collection of pickleweed and 

amphipods for tissue residue analysis. Also during the ERA-focused sampling, 22 holes were dug 

throughout the site in an effort to determine the depth and lateral extent of the site debris. 
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Screening Level Human Health Risk Assessment 

For the HHRA, potential cancer risks and noncancer health hazards associated with sediment and soil 

were calculated using a screening-level approach. Specifically, soil and sediment chemical 

concentrations were compared with EPA Region IX preliminary remediation goals (PRG) (EPA 1999) 

for a residential scenario. PRGs based on target cancer risks of 1 x 10" and hazard quotients (HQ) of 

1 were used. Although it is highly unlikely that the site will ever be developed for residential housing, 

residential PRGs were used as a very conservative benchmark to confirm that site conditions would be 

protective of human health for all possible future uses. Because the exposure and estimated risk for all 

other receptors are expected to be significantly less than those of a resident, the residential (or 

unrestricted) scenario was the only sce io evaluated in this risk assessment. The HHRA approach is 

consistent with the memorandum regardin the recommended outlime for using EPA Region IX PRGs 

in screening risk assessments at military f cilities (California Environmental Protection Agency 

[CallEPA] 1994). Chemicals of potential oncem (COPC) were defined as all detected organic 

constituents and inorganic constituents det cted in excess of ambient concentrations. 

In view of the elevated concentrations of ' organic chemicals (primarily lead) detected in the center of 

the site, the site was divided into two sub eas that were evaluated separately. All samples with 

detected lead concentrations greater than 4 0 mg/kg (the residential PRG for lead) were grouped into 

one area (hereafter referred to as Area : A o , locations within the 400 mgikg isopleth), and the 

remainder of the samples were grouped into another area (Area B, or locations outside the 400 mg/kg 

isopleth). 

Baseline Eeologieal Risk Assessment 

For the baseline ERA, five assessment endpoints, ranging from plants to higher-trophic-level receptors, 

were identified for specific evaluation. Assessment endpoints include the following: 

Maintenance and protection of wetland and upland transitional plants 

Protection of populations of benthic invertebrates 

Protection of populations of waterfowl 

Protection of populations of shorebirds 
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Protection of individual salt marsh harvest mice 

Chemicals of potential ecological concern (COPEC) for the TBB Disposal Area were identified 

separately for plants, invertebrates, and birds and mammals. For plants and benthic invertebrates, 

COPECs were identified based on a comparison of the 95" upper confidence limit of the mean (UCL,,) 

soil concentration compared to: 1) ambient values from site-specific smpling at the Tidal Area and 

from regional San Francisco Bay studies and 2) toxicity-based benchmarks. For birds and mammals, 

COPECs were identified based on a comparison of the UCb, to ambient values. 

Risks to each type of receptor from chemicals identified as COPECs were then characterized using a 

weight-of-evidence approach as described below to determine whether the site poses a significant risk 

to ecological receptors that warrants additional evaluation or a response action. 

Lines of Evidence for Assessing Risk to Wetland and Upland Transitional Plants - 
Within the context of the baselime ERA, maintenance and protection of wetland and upland 
transitional plants is defined as sufficient rates of survival, growth, and germination to 
sustain plant populations. The effect of chemicals on wetland and upland transitional plant 
populations was evaluated using the following lines of evidence: 

- Comparison of chemical concentrations in soilisediment with Oak Ridge National 
Laboratory (ORNL) benchmarks for plants (Efroymson and others 1997). 

Calculation of HQs (site concentratiodORNL benchmark) to evaluate the magnitude 
and extent of contamination. 

Qualitative evaluation of site-specific bioaccumulation factors BAFs based on 
pickleweed tissue concentrations divided by collocated soil concentration. 

Qualitative evaluation of toxicity based on a review of the primary literature. 

- 

- 

- 

Lmes of Evidence for Assessing Risk to Populations of Benthic Invertebrates - Within 
the context of the baseline ERA, protection of populations of benthic invertebrates is 
defined as sufficient rates of survival and growth to sustain populations of invertebrates at 
the site. The following lines of evidence were used to evaluate the effect of inorganic 
chemicals on populations of benthic invertebrates: 

- Comparison of chemical concentrations in sediment to effects-range low (ER-L) and 
effects range-median (ER-M [Long and others 19951). 

Calculation of mean ER-M quotients (mean ER-Mq) to evaluate the magnitude and 
extent of contamination (Long and MacDonald 1998) 

- 
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- Direct toxicity testing of sediment using the endpoints of survival and reburial of 
Eohaustorius estuarius amphipods 

An evaluation of factors affecting bioavailability (simultaneously extractable metals/ 
acid volatile sulfides, sediment grain size, pH, and total organic carbon) 

A qualitative evaluation of site-specific BAFs using amphipod tissue residues divided 
by sediment concentration. 

- A qualitative evaluation of toxicity based on a review of the primary literature 

Lines of Evidence for Assessing Risk to Populations of Aquatic Birds - Within the 
context of the baseline ERA, protection of populations of aquatic birds is defined as 
sufficient rates of survival, growth, and reproduction to sustain populations of shorebirds. 
Risk to representative birds (Black-necked stilt and Mallard) considered to be ecological 
surrogates for the group at the TBB Disposal Site were evaluated quantitatively based on an 
HQ approach. In the HQ approach, site-specific daily doses estimated using a food-chain 
modeling approach were cornpared to toxicity reference values (TRV), where the HQ was 
equal to ingested dose divided by the TRV. 

Lines of Evidence for Assessing Risk to Individual Salt Marsh Harvest Mice - Within 
the context of the baseline ERA, protection of individual salt marsh harvest mice is defined 
as sufficient rates of survival, growth, and reproduction to sustain individual salt marsh 
harvest mice. Risk to the salt marsh harvest mouse at the TBB Disposal Site was evaluated 
quantitatively based on an HQ approach using food chain modeling to evaluate exposure 
through ingestion. Site-specific daily doses determined by food-chain modeling were 
compared to TRVs, where the HQ was equal to ingested dose divided by TRV. 

- 

- 

CONCLUSIONS 

The following subsections summarize the conclusions of the RI for the TBB Disposal Site. The nature 

and extent of contamination was characterized, the debris delineated, and a risk footprint identified 

based on the screening level HHRA and baseline ERA. 

Human Health Risk Assessment 

The screening-level HHRA conducted for the TBB Disposal Site indicated that COPCs are currently 

present at levels that could result in adverse health effects for residents. COPCs are present at higher 

concentrations at the center of the site withim the 400-mg/kg lead isopleth (sample locations within the 

4OO-mg/kg lead isopleth include 309SB05, 309SSCS, SB001, SB003, SB004, SB009, SBO10, SB012, 

SB013, SB014, SB01.5, SB017, SB018, SB019, SB020, SB103, SS206f. Soil and sediment within the 

4OO-mg/kg lead isopleth also contains elevated levels of COPCs other than lead. If remediation was 
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conducted to remove elevated concentrations of inorganics within the 400 mgkg lead isopleth, 

concentrations of COPCs in the remaining soil and sediment would be within EPA target levels 

considered to be protective of human health. Potential exposures to COPC concentrations found 

outside the 400 mg/kg isopleth would not be expected to result in adverse health effects. Following 

remediation of soil and sediment within the 400-mgkg lead isopleth, the only COPCs remaining at 

concentrations above EPA Region IX residential PRGs would be arsenic and iron. 

The risk footprint for human health falls within the footprint for ecological risk. 

Baseline Ecological Risk Assessment 

Adequate information was available to evaluate the potential risk to receptors from chemicals at the 

TBB Disposal Site. One of the primary objectives of the ERA was to establish a risk footprint to help 

determine the boundary for remedial action. 

The current level of inorganic chemical contamination at the site poses probable risk to plant, 

invertebrate, and bird and mammal receptors. In addition, the risk to the salt march harvest mouse, a 

threatened and endangered species, is significant. Areas with the highest levels of inorganic chemicals 

contamination are located where the debris is most concentrated, which is along the shoreline and in the 

center of the site. Removal of the debris would significantly reduce risk to both aquatic and wetland 

receptors. 

Contaminants of Ecological Concern 

Concentrations of some inorganic COECs at the site are very high, based on comparison with 

background and with available screening values. COECs that pose a risk to one or more of the 

assessment endpoint receptors at the TBB Disposal Site include arsenic, cadmium, copper, lead, 

mercury, selenium, and zinc. COECS to one or more receptors include arsenic, cadmium, copper, 

lead, mercury, selenium, and zinc. Copper and zinc are COECs to all receptors, while mercury is only 

a COEC to aquatic birds and the salt marsh harvest mouse. Lead is a COEC to all receptors except 

plants. Cadmium is only a COEC to aquatic birds. 

ES-6 
DS.0309.15133 

h 

- 



Risk to Ecological Receptors 

For plants, concentrations of arsenic, copper, selenium, and zinc may be available for uptake at 

concentrations greater than required for healthy growth based on a comparison to ORNL. Pickleweed 

BAFs greater than one, provided another line of evidence for potential risk. A BAF greater than one 

indicates potential for contaminant uptake. 

Risk to plants was indicated at locations SBOO1, SBOO3, SBOO4, SB009, SB010, SB012, SB013, SB014, 

SB015, SB017, SB018, SB019, SB020, and 309CSSS. 

The risk to benthic invertebrates was evaluated based on the l i e s  of evidence describe above in the 

Methods section. The determination of which inorganic chemicals were the principal risk drivers was 

based on a HQ approach. First, sampling locations where the mean ER-Mq was greater than 1.5 were 

determined. Then, across the nine sampling locations where mean ER-Mqs were greater than 1.5, 

COPECs with HQs greater than 1.0 were then identified. Lastly, mean HQs (across the nine locations) 

were calculated for each COPEC that had at least one HQ greater than 1 .O. COECs identified using this 

process were copper, lead, selenium, and zinc. Copper had six HQs exceeding 1.0, lead had nine HQs 

exceeding 1.0, selenium had seven HQs exceeding 1.0, and zinc had nine HQs exceeding 1.0. Over all 

sampling locations (n=29), copper, lead, selenium, and zinc exceeded their respective ER-Ms at 21, 

41, 62, and 41 percent of the sampling locations, respectively. Amphipod survival ranged from 77 to 

88 percent in the three TBB Disposal Site samples and indicated minimal toxicity. 

For benthic invertebrates, potential risk from exposure to copper, lead, selenium, and zinc may exist at 

locations 309CSPWSS, 309SSCS, SB013, SB014, SB015, SB018, SB019, SB020, and SB0205. 

Risk to aquatic birds, as represented by the black-necked stilt and mallard, from exposure to arsenic, 

cadmium, copper, lead, mercury, selenium, or zinc exists at sampling locations 309SSCS, 

309CSPWSS, SBOOl, SB003, SB004, SB009, SBOIO, SB014, SB015, SB017, SB018, SB019, SB020, 

SS205. and SB103. 

Risk to the salt marsh harvest mouse from exposure to arsenic, copper, lead, mercury, selenium, or 

zinc at sampling locations 309CSPWSS, SBOO1, SB003, SB004, SB005, SB006, SB007, SB008, 
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SB009, SBO10, SBOI1, SB012, SB013, SB014, SB015, SB016, SB017, SB018, SB019, SB020, and 

SS206 was indicated. 

A risk footprint showing the overlap of risk to each receptor by location was developed to determine 

areas of highest risk to help determine the boundary for remedial action. 

SUMMARY OF RECOMMENDATIONS 

Inorganic concentrations in the area of debris at the TBB Disposal Site are sufficiently high that they 

present a potential risk to human health and the environment. Given the small size of the site, the 

Navy recommends that debris be removed from all areas where risk is indicated, based on the results of 

the human and ecological risk assessments presented in Sections 7.0 and 8.0 of this RI report. 

Risk management decisions must incorporate more than the technical basis for identifying risk from 

chemical contamination. Trade-offs in costs and benefits to different taxa must also be evaluated before 

decisions are made. Overall habitat quality at the site and the role of the site in the regional ecology of 

special status species must also be considered. Removal of the debris from the TBB Disposal Site 

would result in temporary ecological destruction of all of the wetland habitat; however, no salt marsh 

harvest mice were reported during surveys conducted at the TBB Disposal Site. Furthermore, 

compared to other areas in the Tidal Area that provide critical habitat to the salt marsh harvest mouse, 

the habitat area provided at the TBB disposal area is minimal 

Based on CERCLA guidance, risk management decisions are made jointly by all parties involved in the 

risk assessment process at a site such as the TBB Disposal Site, including the Navy and its contractors, 

EPA, DTSC, RWQCB, USFWS, National Oceanic and Atmospheric Admikstration, California 

Department of Fish and Game, and the public. The Navy anticipates that the decisions made for this 

site will be based on a technical review of this document by those parties and on a collaborative and 

interactive process that includes meetings to identify goals and priorities. Thus, specific 

recommendations made in this document should serve as points of discussion for the risk management 

team. 
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1.0 INTRODUCTION 

The Department of the Navy (Navy), Engineering Field Activity West (EFA West) is conducting a 

remedial investigation (RI) at the Taylor Boulevard Bridge (TBB) disposal site of the Naval Weapons 

Station Seal Beach Detachment Concord (NWSSB Detachment Concord), Concord, California 

(see Figure 1-1). EFA West has authorized Tetra Tech EM Inc. (TtEMI) to develop this RI report 

under the Comprehensive Long-term Environmental Action Navy (CLEAN) Contract No. N62474-94- 

D-7609 (CLEAN 11), Contract Task Order (CTO) No. 0309. Work on the TBB Disposal Site was 

initiated under the CLEAN I contract, Contract No. N62474-88-D-5086, under CTO No. 0309. 

The TBB Disposal Site (see Figure 1-2) was identified in late 1995 during an N that was conducted at 

four nearby Tidal Area sites. The Navy collected sediment samples from borings in the TBB Disposal 

Site and the surrounding area in February 1996, March 1997, October 1997, February 1998, and June 

1998 to assess the nature and extent of chemical contamination. 

Based on preliminary evaluations of the spatial distribution of chemicals in sediments and soil, it was 

clear that a removal action would be necessary to reduce the potential risk to human health and the 

environment. Preliminary evaluations indicated that concentrations of inorganic chemicals (primarily 

lead) at the center ofthe site were higher than concentrations detected in surrounding areas. The high 

concentrations of inorganic chemicals in soil in the center of the site were considered to pose a potential 

risk to both human health and the environment. Based on the results of these preliminary evaluations, 

the Navy proposed a removal action to remove the debris to mitigate the risk to the environment. 

However, based on discussions between the Navy and regulatory agencies, it was decided that an RI 

and feasibility study (FS) would be conducted for the TBB Disposal Site. 

In August 1999, a summary report and work plan (WP)/field sampling plan (FSP), presenting a 

synopsis of available data and screening-level human health and ecological risk assessments (ERA), 

was prepared (TtEMI 1999b). Although the site posed potential human health risks, the Navy’s 

evaluation of the site to date suggested that the degree of exposure and therefore impact would be less 

on humans than ecological receptors. The site remediation necessary to mitigate the risk to animal 

receptors would also be expected to mitigate the risk to humans, even under the application of 

extremely conservative assumptions regarding human contact with the site. Therefore, field activities 
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in the summary report and WP/FSP were designed to complete the data requirements of a baseline 

ERA. 

In February 2000, the Navy collected additional samples to complete the data requirements of a 

baseline ERA for the RI. Based on the results of the screening-level human health risk assessment 

(HHRA), additional data were not required to address risks to human health at the site. Although 

remediation of lead contamination is likely to be the primary objective of any cleanup action at the site, 

the purpose of the baseline ERA was to help define the l i i t s  of the excavation such that other site 

chemicals that pose a potential threat to ecological receptors were addressed simultaneously. 

It is the Navy’s intention to complete the RI phase and proceed through the FS and record of decision 

phases as rapidly as possible, so that site remediation can be conducted to minimize threats to the 

environment. Timely execution of all steps in this process is necessary to minimize the overall cost of 

remediation. Applicable or relevant and appropriate requirements for the TBB disposal site are 

discussed in Appendix J. 

1.1 REMEDIAL INVESTIGATION O ~ C T I V E S  

Specific objectives of the RI for the TBB Disposal Site at NWSSB Detachment Concord are as follows: 

Characterize the nature and extent of soil and sediment contamination for the purpose of 
developing and evaluating effective remedial alternatives. 

Characterize spatial extent of debris for the purpose of developing and evaluating effective 
remedial alternatives. 

Identify potential contamination migration pathways and receptors potentially exposed to 
contaminants at the site. 

Assess risk to human health using a screening-level HHRA approach and delineate a risk 
footprint. 

Assess ecological risk using a baseline ERA approach and delineate a risk footprint. 

Collect data to support initial FS activities. 
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This RI report was prepared with these objectives in mind, in accordance with the revised National Oil 

and Hazardous Substances Pollution Contingency Plan (NCP) and U.S. Environmental Protection 

Agency’s (EPA) guidance for conducting RIiFSs under Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA) (EPA 1988). Data gathered during the Rl are used to 

evaluate whether the site poses a risk to human health or the environment (EPA 1997a, 1997b). If a 

risk exists, the RI data will be used in the FS process to evaluate remedial alternatives. 

1.2 REPORT ORGANIZATION 

This report is organized into the following sections: 

Section 1.0, Introduction, introduces the project and presents background information. 

Section 2.0, Site Description and Background, describes the site, the history of the site, 
current operations occurring at the site, and previous investigations conducted at the site. 

Section 3.0, Environmental Setting, explains the physiography, topography, and regional 
geology; the regional hydrology and hydrogeology; the climate; and the ecological habitats 
at the site. 

Section 4.0, Investigation Rationale and Methods, describes investigation reconnaissance 
activities, sediment investigations, field quality assurance (QA)/quality control (QC) 
procedures, the analytical program, and the data validation process. 

Section 5.0, Nature and Extent of Site Chemicals and Debris: describes the distribution of 
debris at the site and the results of chemical analyses of sediment samples. 

Section 6.0, Contaminant Fate and Transport Evaluation, describes the physical and 
chemical processes that determine the chemical fate and toxicology of each metal at the 
site. 

Section 7.0, Human Health Risk Assessment, evaluates the risk to human health from 
chemicals at the site. 

Section 8.0, Baseline Ecological Risk Assessment, describes the conceptual site model; 
evaluates risk to plants, benthic invertebrates, and birds and mammals; weighs the various 
lines of evidence and assessment endpoints to characterize overall risk at the site; and 
considers how uncertainty influences the potential significance of the overall risk. 
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Section 9.0, Conclusions and Risk Management Recommendations, summarizes overall 
risk to human health and ecological receptors, discusses the management implications of 
the human health and ecological risk, and makes recommendations regarding the overall 
risk from chemicals at the site. 

Section 10.0, References 
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2.0 SITE DESCRIPTION AND BACKGROUND 

The following sections describe the TBB Disposal Site at NWSSB Detachment Concord. Descriptions 

of the site location, regional and site land use, history, and current operations are included. 

2.1 SITE LOCATION AND DESCRIPTION 

NWSSB Detachment Concord is located in the north-central portion of Contra Costa County, 

California, about 30 miles northeast of San Francisco. The facility encompasses about 13,000 acres 

and is bounded by Suisun Bay to the north and the City of Concord to the south and west (see Figures 

1-1 and 1-2). Currently, the facility includes three principal areas: the Tidal Area, the Inland Area, 

and a radiography facility in Pittsburg, California. The Tidal Area encompasses about 6,800 acres (see 

Figure 1-2), the majority of which are wetlands. The TBB Disposal Site is located in the Tidal Area 

beneath Taylor Boulevard Bridge. Taylor Boulevard is the main access road to the Tidal Area. 

Access to the TBB Disposal Site is through a guarded gate off of Port Chicago Highway, west of the 

main entrance to the Inland Area. Public access is restricted. 

The TBB Disposal Site is a marsh adjacent to an upland transition area (see Figure 2-1). It has no 

paved areas, no buildings are present, and no physical evidence exists of any previous construction at 

the site. The nearest improvements are the Taylor Boulevard Bridge and the Taylor Boulevard 

Railroad Bridge, which span over the eastern side of the site. The elevation at the center of the site is 6 

feet higher than the surrounding marsh. No portion of the site is higher than 12 feet above mean sea 

level (msl). The Santa Fe Railroad tracks are immediately south of the site, and Waterfront Road and 

the Southern Pacific Railroad tracks are immediately north of the site (see Figure 2-1). 

The TBB Disposal Site is triangular in shape and is bordered by wetlands (referred to herein as Seal 

Creek Marsh) to the south and west (see Figure 2-1). Seal Creek Marsh, adjacent to the site, is mostly 

open water, although the water depth varies seasonally. PicWeweed borders most of the shoreline. 

Debris consisting of broken glass, burned metal, and partially burned wooden railroad ties litter the 

ground surface at much of the site. Glass and metal debris cover a trian,dar area extending about 180 

by 180 feet and extend into the open water and onto a peninsula (see Figure 2-1). The lateral and 

vertical distribution of the debris is detailed in Section 5.3. Surface vegetation covers the debris in 

most areas. 
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2.2 REGIONAL. LAND USE 

Land use at NWSSB Detachment Concord is diverse, including industrial and residential areas, 

rangeland, and open space. Railroad land holdings and utility easements cross through the Tidal Area. 

The Los Medanos Hills (see Figure 1-2) separate the Tidal and Inland Areas of NWSSB Detachment 

Concord. This land is privately owned and is leased to the Pacific Gas and Electric Company (PG&E) 

and to ranchers for cattle grazing. Land north of State Route 4 (see Figure 1-1) and west of NWSSB 

Detachment Concord is zoned for industrial development. Several industrial firms operate along Port 

Chicago Highway near the main gate to NWSSB Detachment Concord. Tosco Avon Refinery 

Company and Monsanto Chemical Company maintain facilities along Solano Way near Waterfront 

Road. 

2.3 SITE HISTORY 

The region encompassing NWSSB Detachment Concord was originally identified as Bay Point. The 

Tidal Area was originally occupied by the Pacific Coast Shipbuildmg Company. The shipyard 

occupied the coastal area north of the TBB Disposal Site. Johnson Road was the only major road into 

the Tidal Area. In 1927, the Navy chose the site for naval ordnance operations because of its remote 

location and the availability of three major rail limes. Two of these rail lines bound the TBB Disposal 

Site to the north and south (see Figure 1-2). The rail limes were reportedly constructed before 1940. 

Construction of the waterfront handling facilities began in January 1942, and in April 1942, the facility 

was commissioned as the Naval Magazine Port Chicago. Around this time, the name Bay Point was 

changed to Port Chicago. The Inland Area, located in the Diablo Creek Valley, was subsequently 

acquired and linked to the'Tidal Area by the Port Chicago and Clayton Railroads. In 1963, the base 

was officially renamed Naval Weapons Station Concord. In April 1998, the base became the Weapons 

Support Facility Seal Beach, Detachment Concord. 

On July 7, 1944, two munitions ships, docked at a pier adjacent to the Tidal Area, exploded. The pier 

and both ships were destroyed, and 320 people were killed. Nearby residents in Port Chicago were 

injured. To protect the civilian population, the Navy acquired all land widm a 2-mile radius of the 

loading piers. To provide a safety zone, the towns of Port Chicago and Nichols were purchased and 

demolished between 1968 and 1972. The former town sites are now in the Tidal Area. 

Seven aerial photographs from 1952 to 1996 and recent site visits suggest that the TBB Disposal Site 

has not been graded for more than 45 years (Pacific Aerial Surveys [PAS] 1952, 1959, 1974 1984; 
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PRC 1996). Slight changes in the site can be seen in each of the photographs, but there is no evidence 

of grading. The Taylor Boulevard Bridge and the railroad bridge immediately east of the disposal site 

were constructed sometime between 1939 and 1950. Changes in vegetation over time are apparent, but 

these changes may stem from photographs being taken in different seasons. The most notable change 

over time is the variation in the degree of inundation of Seal Creek Marsh. Although Seal Creek 

Marsh is readily identified as a marsh in the aerial photographs, the degree of site inundation varies 

significantly, probably with rainfall patterns. For example, marsh floodmg is not apparent in 

photographs prior to August 6, 1996 (PAS 1952, 1959, 1974, 1984), but Seal Creek Marsh is 

inundated in the August 6, 1996, photographs (PRC 1996). 

The,dates of debris disposal and the source of the debris at the site are unknown. The debris includes 

blue-colored glass bottles and ceramic fragments, suggesting that the waste is perhaps 40 to 50 years 

old or older. 

2.4 CURRENT OPERATIONS 

NWSSB Detachment Concord is the major naval, explosive ordnance transshipment facility on the 

West Coast. The facility provides storage, maintenance, and technical support for ordnance operations. 

Although daily operation of the facility is being transferred to the U.S. Army, responsibility for 

environmental cleanup will remain with the Navy into the near future. No plans currently exist for 

base closure. 

The TBB Disposal Site has no other use 
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3.0 ENVIRONMENTAL SETTING 

The following sections describe the environmental setting of NWSSB Detachment Concord, including 

physiography, topography, geology, hydrology, and climate. Information herein was summarized from 

Section 2.5 of the “Draft Final, Remedial Investigation Report, Tidal Area Sites, Naval Weapons 

Station Seal Beach, Detachment Concord” (TtEMI 1999b). 

3.1 PHYSIOGRAPHY AND TOPOGRAPHY 

Contra Costa County consists of four physiographic regions, the Coast Range highlands, the 

intermountain valleys, the San Francsico Bay depression, and the Sacramento-San Joaquin Delta. The 

Diablo Range intercoastal highlands include both smooth rolling hills and relatively rugged mountains, 

ranging in elevation from 100 feet above msl along the San Francisco Bay depression to 3,849 feet 

above msl at Mt. Diablo. The intermountain valleys and San Francisco Bay depression consist of 

floodplains and low terraces, with gently rolling fans and old terrace remnants adjacent to the uplands. 

NWSSB Detachment Concord lies about 10 miles west of the confluence of the Sacramento and San 

Joaquin Rivers. This confluence forms the Delta region, which contains over 600 miles of 

interconnected and meandering tidal waterways. Drainage from NWSSB Detachment Concord is 

exclusively into Suisun Bay. 

The Tidal Area originally consisted of three distinct land formations: (1) brackish marsh along the 

shore of Suisun Bay, (2) the upland colluvial slope, and (3) the sandstone hills farthest from the water. 

During construction of NWSSB Detachment Concord, much of the wetlands was filled. Most of the 

Tidal Area facilities were built on these filled areas (International Technology Corporation [IT] 1992). 

Between the Tidal Area and Los Medanos Hills, is a 0.5-mile-wide band of colluvial slope material. 

Colluvial slope materials form the eastern upland areas of the TBB Disposal Site, and Seal Creek 

Marsh borders the western area of the site. 

3.2 REGIONAL GEOLOGY 

The information herein was summarized from the Tidal Area site investigation report (IT 1992), 

geotechnical boring data obtained from the Navy, and published materials. 

NWSSB Detachment Concord is located about 30 miles east of San Francisco Bay, within the 

geologically complex and tectonically active California Coast Range. The Tidal Area lies within the 
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southern part of a structural trough that is partially occupied by Suisun Bay. The trough is partially 

filled with unconsolidated and undifferentiatd late Pleistocene and Holocene sediments. Glacial 

advances and retreats during the Quaternary period caused sea level fluctuations that caused changes in 

the depositional sedimentary environment. Glacial advances caused the sea level to drop 300 to 400 

feet below its present level. This drop triggered the disappearance of estuarine depositional 

environments, including Suisun Bay, and caused the incision of the Sacramento River Valley. During 

glacial retreats, the sea level rose high enough to flood the Suisun Bay area, forming an estuary. As a 

result, sediments beneath Suisun Bay consist of estuarine sediments deposited during high sea level 

periods, alternating with alluvial and fluvial sediments that were deposited during periods of low sea 

level. These quaternary sediments underlie the Bay mud and younger alluvium. 

The southern part of the Tidal Area includes the Los Medanos Hills. The Los Medanos Hills are 

composed of folded and faulted tertiary bedrock. The early to mid-teriary rocks are primarily marine 

in origin and consist of interbedded sandstones and mudstones. Marine formations include the Markley 

and Neroly formations that lie in a northwesterly direction that dips 30 to 40 degrees northeast. The 

Wolfskill formation (also called the Los Medanos formation) overlies the tertiary marine formations 

and occurs along the northeastern edge of the Los Medanos Hills. 

Several active major faults occur near NWSSB Detachment Concord. The Concord Fault is a 

northwest-trending, right-lateral, strike-slip fault locaced about 1 mile southwest of the Inland Area. 

The Clayton Fault lies within the Inland Area, near the southwestern base of the Los Medanos Hills. 

This fault strikes northwest, dips northeast, and has a significant dip-slip separation (Dibblee 1980, 

1981; Sims and others 1973). No major earthquakes have occurred on the Clayton Fault; however, 

this fault is believed to be the northwestern extension of the GreenviUe Fault. The Greenville Fault 

displays geomorphic evidence of Holocene displacements and experienced an earthquake with surface 

rupture in the eastern part of the Livermore Valley in J a n w  1980 (Earth Science Associates 1982). 

The Antioch Fault is northwest-trending, located about 10 miles east of NWSSB Detachment Concord. 

No significant earthquakes have occurred on the fault; however, the 1889 Collinsville earthquake may 

have produced surface rupture in the City of Antioch (Toppozada and others 1981). 

3.3 REGIONAL HYDROLOGY AND HYDROGEOLOGY 

Regional and local hydrologic and hydrogeologic environments of the Tidal Area at NWSSB 

Detachment Concord are presented in this section. Hydrologic data stem from various surface and 
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subsurface field investigations. Hydrogeologic data are based on geologic maps, data from subsurface 

field investigations in the Suisun Bay and Carquinez Strait area, and published materials. 

3.3.1 Hydrologic and Hydrogeologic Setting 

Groundwater conditions at the Tidal Area are briefly summarized in this section (TtEMI 1998). 

The Tidal Area is characterized by a highly irre-dar piezometric surface and very thin (or absent) 

vadose zone. Surface water features in the Tidal Area act to recharge local groundwater zones or as a 

point of groundwater discharge. Groundwater from the surrounding hills flows northward toward 

Suisun Bay and discharges to surface waters in the Tidal Area. Surface water from the surrounding 

hills flows northward, toward Suisun Bay, in creeks and artificial ditches, canals, and culverts. 

Ground water at the Tidal Area occurs in a shallow, unconfined water-bearing zone that is composed of 

silty clays. As NWSSB Detachment Concord grew, site drainage was modified by addition of drainage 

channels and by filling both natural and manmade channels with sandy fdl materials and silty clays. 

The result is a complex subsurface characterized by silty clays and linear bodies of sandy fill material. 

Tidally influenced sloughs in the lowlands near Suisun Bay route bay water to and from the Tidal Area. 

Hastings Slough in the western portion of the Tidal Area extends from Suisun Bay to the Tosco Avon 

Refinery in Martinez, California. Mount Diablo Creek (called Seal Creek by NWSSB Detachment 

Concord) drains into Hastings Slough. Seal Creek and Hastings Slough are tidally influenced sloughs 

that are adjacent to the TBB Disposal Site. Although Seal Creek and Hastings Slough are tidally 

influenced, significant tidal fluctuation does not extend into Seal Creek Marsh. Based on repeated field 

observations, water levels at the TBB Disposal Site fluctuate less than 6 inches during daily tidal cycles. 

In the Tidal Area, groundwater is generally a few feet below ground surface throughout the year. 

Groundwater elevations at the TBB Disposal Site are less than 1 foot below ground surface (bgs) at the 

margin of Seal Creek Marsh. 

3.3.2 Lithology and Distribution of Hydrogeologic Units 

Four major hydrogeologic units were identified beneath the Tidal Area within 100 feet of the surface. 

The four units were (1) bay sediments (clay with sand and peat stringers), (2 )  Yerba Buena mud (clay 

with minor sand lenses), (3) recent alluvium (including sands, silts, and clays), and (4) fluvial or 

estuarine sediments (predominantly micaceous sand). In addition, artificial fill is present in the upper 
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surface at several locations in the Tidal Area, particularly at the TBB Disposal Site. At the TBB 

Disposal Site, recent alluvium and bay sediments, consisting of silty clay, may be the only 

hydrogeologic units present. A description of the sediment and artificial composition, the relative 

thickness, and the distribution of each unit follows. 

Bay Sediments 

Bay sediments are currently being deposited withiin the San Francisco Bay estuary. These deposits 

typically consist of Bay mud, Bay peat, and Bay sand. Bay mud and Bay peat are the predominant 

lithologies at the Tidal Area; Bay sand occurs sparsely. 

Silty clay is the predominant lithology of Bay mud. Bay mud silty clays contain organic matter and are 

typically dark gray to black, soft to medium stiff. These silty clays typically have very low 

permeabilities and retard groundwater migration. 

Some facies of Bay mud contain appreciable amounts of peat, which is composed of partially decayed 

plant material deposited in a marsh environment. Hydrogeologic properties of the pea-rich portions of 

the Bay mud vary with the amount of clay present in the peat. In areas where the peat contains little or 

no clay, it has a relatively high permeability and acts as a preferred groundwater movement path. 

Some portions of the Bay mud consist of fine- to coarse-grained sand lenses deposited in beach areas or 

in the channels of streams or rivers. Sand bodies within the Bay mud typically have high permeabilities 

and act as preferred pathways for groundwater movement. However, typically, the sand bodies are not 

laterally extensive. 

Yerba Buena Mud 

Yerba Buena mud (commonly called older Bay mud) consists of a medium stiff to very stiff clay that is 

gray, blue, or green in color, and contains significant organic matter (Sloan 1992). The Yerba Buena 

mud was deposited during the high sea level of the last interglacial period, about 120,000 to 

125,000 years ago, in an estuary that predates the current San Francisco Bay. 

hevious work in the Tidal Area found that Yerba Buena mud is not present at the western and southern 

portions of the Tidal Area (in the vicinity of the TBB Disposal Site). In these areas, the Yerba Buena 

mud is replaced by very stiff to medium stiff, predominantly brown and yellow-brown clays that are 
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locally interbedded with thin sands. These brown and yellow-brown clays are alluvial in origin and 

represent a localized facies change within the Yerba BUeM mud. The depositional history is unknown. 

Brown and yellow-brown clays and thin interbedded finegrained alluvial sands, originating from the 

surrounding hills, occur in the southern and western portions of the Tidal Arca. The alluvium contains 

sparse organic matter and has a relatively low permeability. Sands therein are typically interbedded at 

multiple horizons with clay or silt beds (TtEMI 1999a). 

Fluvial or Estuarine Sediments 

Borings in the northern Tidal Area indicate that at 50 to 70 feet below msl, a thick sand unit is' present 

beneath both the Yetba Buena mud and the alluvium (TtEMI 1999a). This sand is typically brown or 

gray-green in color, is fine- to medium-grained, and contains sparse gravels. A significant percentage 

of mica is present in the sand, suggesting that the source is granitic rocks of the Sierra Nevada. If 

correct, this sand would have been deposited by the Sacramento River rather tban by local streams. 

The presence of estuarine sand has not been coniirmed at the TBB Disposal Site. 

Artificial Fiu 

Clay, sandy silt, very fme-grained sands, silty gravels, and clean gravels from off-site sources 

characterize the artificial fill. Color varies from yellowish-brown to gray. The fine-grained silts and 

clay exhibit relatively low plasticity. The gravels are angular to subrounded snd vary from poorly to 

well sorted. Artificial fill was used throughout the Tidal Area to construct road and railroad beds, 

channel levees, structural pads, and protective revetments. Sections of natural sloughs and artificial 

sluices were also backfilled using artificial fill. The TBB Disposal Site also contains a layer of artificial 

fill that consists of a combination of soil fill, old broken glass, metal scrap, and other debris. Beyond 

the debris fill area (not including nearby rail and roadway alignments), no evidence exists of soil fill 

near the Taylor Boulevard Bridge. 

3.3.3 Surface Water Hydrology 

The surface water bodies nearest to the TBB Disposal Site are Seal Creek Marsh, located immediately 

west of the site, and Hastings Slough, located about 1,000 yards west of the site, on the western edge 

of Seal Creek Marsh (see Figure 2-1). Suisun Bay is located about 1.25 miles north of the site (see 
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Figure 1-2). Surface water runoff from the TBB Disposal Site discharges to Seal Creek Marsh. 

Although originally the area was subject to tidal inundation, tidal fluctuation at Seal Creek Marsh 

adjacent to the TBB Disposal Site at this time is minimal. Based on observations (not direct 

measurements) at the TBB Disposal Site, shoreline water levels varied less than 6 inches during daily 

tidal cycles. However, during periods of heavy rainfall, the surface level of Seal Creek Marsh may 

vary as much as 4 feet because of freshwater inflow from Seal Creek by way of Diablo Creek. 

In July 1999, salinity measurements at Seal Creek Marsh near the TBB Disposal Site ranged from 11 to 

14 parts per thousand @pt). Salinity measurements taken in May 2000 ranged from 5 to 10 ppt. 

The drainage pattern of Seal Creek Marsh near the TBB Disposal Site has been altered through the 

years by manmade features. Active railroad lines border the TBB Disposal Site to the north and south 

(see Figure 2-1). In addition, drainage ditches dug by the Contra Costa County Mosquito Abatement 

District are present in Seal Creek Marsh. Aerial photographs of the Tidal Area from 1952 and 1959 

show an east-west trending drainage ditch about 800 feet northwest of the TBB Disposal Site (PAS 

1952, 1959). A 1974 aerial photograph shows additional excavation of north-south trending ditches 

west of the TBB Disposal Site (PAS 1974). These ditches are also evident in a 1984 aerial photograph 

of the area (PAS 1984). In a 1996 aerial photograph, the Seal Creek Marsh portion of the TBB 

Disposal Site is largely submerged, including much of the ditch region (TEMI 1996~). Seal Creek 

Marsh was fully submerged during TBB Disposal Site visits in Spring 2000. Consequently, drainage 

ditches and other submerged features were not observed. 

3.4 CLIMATE 

Contra Costa Country normally has dry, warm summers and cool, moderately wet winters. Mean 

annual precipitation for NWSSB Detachment Concord is 14 inches (Ecology and Environment 1983). 

About 84 percent of the rainfall occurs from November through March. Regional rainfall varies from 

13 inches in the eastern portion of Contra Costa County to more than 30 inches on the upper slopes of 

Mount Diablo. 

The average local temperature varies from 45 OF in January to 75 OF in August. Record highs and 

lows of 106 and 16 "F were recorded near NWSSB Detachment Concord. 

Prevailing winds blow from the west through the wind gap formed by San Francisco Bay and 

Carquinez Strait. As a result, the Pacific Ocean and Suisun Bay have a moderating effect on the 
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microclimate of NWSSB Detachment Concord. These westerly winds are dominant during the summer 

months and minimal from November through February. Wind directions and speed are monitored at a 

PG&E power plant in Pittsburg, a few miles east of NWSSB Detachment Concord. Sixty-five percent 

of the time, the wind blows from southwest to west-northwest at a mean speed of 12 miles per hour. 

The geographic and urban setting of NWSSB Detachment Concord provides ideal conditions for urban 

air pollution. In recent years, Contra Costa County has not met federal Clean Air Act guidelines for 

carbon dioxide, particulates, and opacity (haze effect). Temperature inversion (an increase in ambient 

temperature with altitude) is common. Temperature inversion prevents airborne pollutants from 

dispersing vertically into the upper atmosphere, causing increased pollutant concentrations at ground 

level. The most common pollutants are sulfur dioxide, carbon monoxide, and particulates. 

3.5 HABITAT 

The TBB Disposal Site can be subdivided into two habitats (see Fi,we 3-1). The first is an open water 

aquatic habitat, and the second represents a wetland and upland transitional habitat that appears to be 

strongly influenced by soil moisture levels. Three dominant vegetation types are present in the wetland 

and upland transitional habitat; however, a true upland plant community is not present at the TBB 

Disposal Site. 

3.5.1 Aquatic Habitat 

The aquatic habitat consists of shallow, open water of varying salimities, interspersed with “islands” of 

vegetation; in the shallowest waters, dense pickleweed root systems and thick algal mats are abundant. 

The dominance of algal mats varies with season, as does the algal species composition. In deeper 

areas, cattail clumps occur. The bottom appears to be a rich organic matrix of decaying algae and 

detritus. This habitat may contain amphipod species, clams, polychaete worms, and other species of 

filter- and deposit-feeding benthic invertebrates. 

3.5.2 Shoreline 

The shorelie is the transition area between the aquatic and terrestrial habitats. The boundary of the 

shoreline fluctuates over time because of seasonal variation in the water level of Seal Creek Marsh, 

resulting from annual rainfall and tidal influence. For this reason, the shoreline is included as part of 
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both the aquatic and wetland and upland transitional habitats. The shoreline is shown in stippled colors 

on Figure 3- 1. 

The dominant plant along the shoreline is pickleweed, Sulicomiu virginicu. The plant is a colonial 

halophyte that reproduces both vegetatively and by seed, resulting in dense stands. Pickleweed is 

adapted to high saline habitats; it absorbs salt and water through its roots and stores salt in aboveground 

tissues. The excess salt is transported to stem tips, which, when desiccated, fall off the plant, reducing 

the salt concentration in plant tissues (Ornduff 1974). Pickleweed, with its elaborate root system, traps 

detritus and sediment particles, which produce rich organic sediment; this sediment serves as a primary 

food source for many benthic invertebrates, particularly deposit and filter feeders. This moist, shaded 

pickleweed niche is the home for numerous benthic invertebrates, including various amphipod species. 

3.5.3 Wetland and Upland Transitional Habitat 

The shoreline comprises the lowest region of the wetland and upland transitional habitat (see Figures 3- 

1 and 3-2). On the tip of the peninsula and in the eastern portion of this lowest region (see Figure 3-2), 

gumplant (Grindeliu species) grows in dense clumps interspersed among the pickleweed. 

In the mid-region of the wetland and upland transitional habitat (see Figure 3-2); grasses such as 

saltgrass, Distichlis spicutu, are abundant. Gumplant is also common. Gumplant often grows 

interspersed among the grasses forming loosely-spaced aggregations. Australian salt bush, Atriplex 

semibuccutu, and spearscale, Atriplex triangularis, are also present, randomly growing among the 

grasses. Curly dock, Rumex crispus, occurs in small numbers. Alkali heath, Frunkeniu sulinu, also 

occurs sporadically. 

In the upper region of the wetland and upland transitional habitat (see Figure 3-2), grasses are less 

abundant and shrubs dominate. Coyote brush (Bacchuris pilularis), fennel (Foeniculum vulgare), and 

artichoke thistle (Cynura curudunculus) occur throughout this region. Gumplant is also present, but 

generally in smaller numbers, with the exception of a dense stand in the southwestern corner of the 

habitat. 

The factor that probably controls plant distribution within the wetland and upland transitional habitat is 

soil moisture. As the site elevation increases from sea level to 10 feet and distance from the shoreline 

increases, the moisture content of surface soil declines, and the abundance of obligate wetland species 

decreases. 
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4.0 IhWSTIGATION RATIONALE AND METHODS 

The TBB Disposal Site RI field investigation consisted of a series of five soil and sediment s a m p l i  

events beginning in February 1996. These investigations served to characterize the site’s soil and 

sediment chemistry and determine the nature and extent of chemicals likely to originate from on-site 

debris. Additional sampling to address the ERA data needs was conducted during February and 

March 2000. The ERA-focused sampling included collection of composite sediment samples for metals 

analysis and bioassays and collection of pickleweed and amphipods for tissue residue analysis. Also 

during the ERA-focused sampling, 22 holes were dug throughout the site in an effort to determine the 

depth and lateral extent of the site debris. 

This section briefly describes the rationale and methods for the field investigations at the TBB Disposal 

Site. Detailed information regarding field sampling and the related analytical program for the first five 

rounds of TBB Disposal Site soil and sediment sampling is contained in the FSP (PRC Environmental 

Management, Inc. [PRC] and Montgomery Watson 1994) and quality assurance project plan (QAPP) 

(PRC 1995) prepared for the NWSSB Detachment Concord Tidal Area RI. The field’samplmg and 

related analytical program for the ERA are detailed in the following TBB Disposal Site documents: 

(1) “Final Summary Report and Field Work Plan for Supplemental Sampling at Taylor Boulevard 

Bridge Disposal Site, Tidal Area, NWSSB Detachment Concord” (TtEMI 1999b), (2) “Final Field 

Sampling Plan for Supplemental Sampliig at Taylor Boulevard Bridge Disposal site Tidal Area, 

NWSSB Detachment Concord” (TtEMI 2000a), and (3) “Quality Assurance Project Plan for Taylor 

Boulevard Bridge Disposal Site, Tidal Area, NWSSB Detachment Concord” (TtEMI 2000b). 

4.1 SOIL AND SEDIMENT INVESTIGATIONS 

No clear distinction can be made between soil and sediment in most areas of the TBB Disposal Site 

because of the predominantly wetland nature of the site and the seasonal or periodic inundation of much 

of the shoreline area by winter storms or high tides. Although the area of the site above the 6-foot- 

above-msl contour likely contains upland soils that are rarely inundated, henceforth in this report, 

samples from all TBB Disposal Site areas are described as sediment samples. Therefore, “sediment 

samples” include those samples from the submerged Seal Creek Marsh portion of the site, as well as 

samples from the wetland and upland transitional habitat. The nature and extent of chemicals detected 

in sediment samples is described in Section 5.0. Appendii D contains analytical results for all TBB 

Disposal Site samples. 
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The initial sediment sampling investigation at the TBB Disposal Site was conducted in February 1996. 

Sediment samples were collected from three borings (SBO1 through SB03) located in the central region 

of the site, in an area where scattered glass, metal, and wood debris were present. All sampling 

locations are illustrated on Figure 3-1. These early samples were collected to generally delineate 

chemical concentrations in TBB Disposal Site sediment. Two sediment samples were collected from 

each of the borings: one from 0.0 to 0.5 feet bgs, and one from 2.0 to 2.5 feet bgs. A total of six 

sediment samples were collected and analyzed for semivolatile organic compounds (SVOC), metals, 

total petroleum hydrocarbons (TPH)-purgeahles (gasoline range compounds), and TPH-extractables 

(diesel fuel and motor oil range compounds). Samples were not analyzed for pesticides and 

polychlorinated biphenyls, because the large amount of glass debris at the site suggested a disposal area 

for household waste rather than industrial waste. Samples were also not analyzed for volafile organic 

compounds (VOC), because these constituents are not likely to be present in exposed shallow surface 

sediment. 

Analytical results for the initial six samples from borings SBOl through SB03 indicated that TPH as 

diesel (TPH-d) and TPH as motor oil (TPH-mo) was present at the surface at SBOl and SB03. TPH-d 

and TPH-mo were not detected at SB02 or in any of the deeper samples from 2.0 to 2.5 feet bgs. The 

highest concentrations of metals were detected in surface samples at SBOl and SB03. Samples 

collected from 2.0 to 2.5 feet bgs contained lower concentrations of metals and SVOCs. Metals 

concentrations in the deeper samples appear to be within the estimated ambient limit range. 

Based on the results of the initial sampling, a second round of sampling was conducted in March 1997. 

Nine borings (SB04 through SB12) were completed primarily to the east and south of borings SBOl 

through SB03 (see Figure 3-1) to evaluate the lateral extent of metals, TPH, and SVOC concentrations. 

The analytical data was also to be used in estimating the approximate volume of material to be removed 

as part of a future removal action. Samples were collected at each boring from the 0- to 0.5- and 1.0- 

to 1.5-foot bgs intervals. SVOCs and TPH were detected in the surface samples, but the pattern of 

detected organic chemicals did not suggest a significant spill, because deeper sediments were not 

involved. Consequently, SVOCs and TPH were not evaluated in subsequent sampling rounds. 

Following the second round of sampling, the vertical extent of site chemicals in sediment was 

considered to be delineated; however, the lateral extent of elevated metals concentrations in TBB 

Disposal Site sediment was not defined. Three additional rounds of sampling were conducted to 

evaluate the lateral extent of metals concentrations in surface sediment in the adjacent submerged 
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region of Seal Creek Marsh. Surface sediment sampling events were conducted in October 1997 

(including samples SB13 through SB20), March 1998 (including samples SBlOO through SB106), and 

June 1998 (including samples SS200 through SS214). Sampling in the f d  two rounds extended 

laterally into areas where the concentrations of metals in sediment samples were lower. 

4.2 DATA GAPS 

Characterization of chemical concentrations in groundwater and surface water at the TBB Disposal Site 

has not been conducted as part of this RI. Although this is a data gap, no sampling of groundwater or 

surface water was proposed for the following reasons: 

Groundwater 

(1) The vertical extent of sediment contamination is well defined. Sediment samples below 
1 foot bgs do not contain significant concentrations of chemicals. Although the 
disposal site has been in place for decades, no evidence exists that chemicals have 
migrated vertically by leaching, as evidenced by the lack of soil contamination at 
depths below 1 foot bgs. 

Debris removal will eliminate the primary source of contamination at the site. Even if 
groundwater impacts were detected, remedial actions performed at the site to address 
groundwater would likely begin and end with removal of the debris and contaminated 
sediment source. 

(2) 

Surface Water 

The size of the TBB Disposal Site, relative to the drainage area that discharges to the 
portion of Seal Creek Marsh adjacent to the site, is so small that it is not significant. 
As a result, potentially contaminated runoff from the site is unlikely to have a 
significant effect on water quality of the area. 

Because of the size of Seal Creek Marsh, the presence of nearby petroleum refineries 
to the west, and the transitory nature of surface water in the area, elevated 
concentrations of any surface water constituents cannot be assumed to have originated 
from the TBB Disposal Site. 

Even if it were possible to determine that surface water impacts within Seal Creek 
Marsh were attributable to the TBB Disposal Site, all remedial activities would be 
directed toward the removal of the debris and contaminated sources. Active 
remediation of surface water itself is unlikely. 
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(4) Establishing baseline conditions of surface water within Seal Creek Marsh is a complex 
task that would require establishment of reference areas for sampling and collection of 
multiple samples throughout the year. The cost, which could exceed one hundred 
thousand dollars, would be difficult to justify, considering the presumably low risk of 
significant impact to surface water from a source area of such small sue. Additionally, 
the establishment of reference areas within Seal Creek Marsh was part of the work plan 
as it was not included in the scope of work for the TBB Disposal Site RI. 

( 5 )  In December 2001, the RWQCB collected seven surface water samples in the Seal 
Creek Marsh directly offshore from the TBB Disposal Site. The RWQCB samples 
were analyzed for total and dissolved metals. For total metals, chromium was detected 
at one location. For dissolved metals zinc was detected at several locations. However, 
concentrations for both total and dissolved metals were well below the ambient water 
quality control values calculated based on a hardness of 400 mgiL (hardness values in 
samples collected ranged from 2,600 mg/L to 2,800 mg/L, however, 400 mgiL is the 
upper value allowed by the California Toxics Rule). The RWQCB data support that the 
TBB Disposal Site is not a source of contamination to the Seal Creek Marsh. The 
RWQCB sample location map and sample results are provided in Appendix N 

4.3 ECOLOGICAL RISK ASSESSMENT SAMPLING 

Data provided from the sediment investigations was not sufficient to conduct a baseline ERA. The 

baseline ERA required data on the potential exposure to and effects of chemicals on representative 

receptors at the site. Accordingly, the following types of data were collected for evaluation during the 

months of February and March 2000: (1) concentrations of inorganic chemicals in tissues of 

pickleweed and benthic invertebrates on the site and (2) toxicity of site sediments to invertebrates under 

controlled laboratory conditions. Based on the findings of the screening-level ERA (TtEMI 1999b): 

elevated concentrations of metals (particularly lead and selenium) represent a greater risk to ecological 

receptors at the site than concentrations detected for a l i i t ed  number of organic chemicals. 

Consequently, tissue and additional sediment samples were analyzed for inorganic chemicals only, 

because metals are the focus of the baseline ERA. The depth and extent of site debris was also 

determined during the February and March 2000 investigation. 

The plans for collection of ERA data were based on the seven-step data quality objective (DQO) 

process, as presented in Section A1.2 of the TBB QAPP (TtEMI 2000b) and Section 9.2 of the WP 

(TtEMI 1999b). The DQO table from the TBB QAPP is included in Appendix A of this document. 
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4.3.1 Field Investigation Activities 

The following field investigation activities were conducted at the TBB Disposal Site to evaluate the 

extent of debris, the concentration of inorganic chemicals, the toxicity of sediments, and the 

bioavailability of inorganic chemicals. These activities were conducted in accordance with the WP 

(TtEMI 1999b) and FSP (TtEMI 2000a). The activities are briefly described in the following sections. 

4.3.1.1 Physical Delineation of Debris 

A shovel was used to investigate the vertical and lateral extent of the debris. The offshore region of the 

site was probed using a shovel and %foot length of plastic pipe to estimate the offshore extent of glass 

debris. The debris cores and shovel waste was returned to the excavation hole from which it 

originated. The depth of debris and a description of the excavated material was recorded on boring 

logs (see Appendix B). The vertical and lateral extent of glass and metal debris present at the site was 

mapped and is discussed in Section 5.3. 

4.3.1.2 Sediment Collection 

Sediment chemistry data from all TBB Disposal Site field investigations was pooled for use in this 

report. Inorganic chemical concentrations in sediment were used in three ways in the baseline ERA. 

Bulk sediment chemistry was used to: (1) delineate the nature and extent of contamination at the TBB 

Disposal Site, (2) evaluate sediment toxicity to plants and benthic invertebrates, and (3) estimate doses 

to mammalian and avian receptors that incidentally ingest sediment while feeding at the TBB Disposal 

Site. 

As part of the ERA sampling, sediment was collected in the northern (three locations), central (three 

locations), and southern (three locations) portions of the marsh (see Figure 3-l), and the three samples 

from each geographic area were combined and homogenized. These composite sediment samples 

(309SSNS, 309SSCS, and 309SSSS) were placed into precleaned, 4-liter (L) glass jars with teflon-lined 

lids, stored in an ice chest, and transported to the laboratory. Samples were stored at 4 "C. 

Amphipod Bioassay Method 

An amphipod sediment bioassay, using amphipod survival and reburial as endpoints, was used to 

determine the potential acute impact of whole sediment contaminants on benthic organisms through 
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short-term exposure. The three composite sediment samples from nine locations (see Figure 3-1) in 

Seal Creek Marsh were tested for toxicity to benthic invertebrates using the amphipod Eohaustorius 

estuarizs, following American Society for Testing and Materials (ASTM) 1999. A summary of the 

method is provided below. 

Based on a comparison of habitat, salinity tolerance, sediment tolerance, and sensitivity to contaminants 

of five species of freshwater, estuarine, and marine amphipods (WP, Section 9.3.4 [TtEMI 1999b]), 

Eohaustorius estuarius was chosen as the most appropriate organism for the sediment bioassay at the 

TBB Disposal Site. Eohaustorius estuarizu is a free-burrowing amphipod found on protected and 

semiprotected beaches from the lower intertidal to shallow subtidal waters exclusively on the Pacific 

coas,t, from British Columbia south to central California (Environment Canada 1992, as cited in EPA 

1994b). It is tolerant of various sediment grain sizes, has a wide range of salinity tolerance, and is 

highly sensitive to contaminants. Furthermore, other studies in San Francisco Bay using Eohaustorius 

estuarizu, including studies conducted at NWSSB Detachment Concord (Tidal and Litigation Areas), 

are available for comparison. 

Amphipods (Eohaustorius estuarius) were collected from Lower Yaquina Bay, Oregon. This amphipod 

species lives in and on the sediment, making it an ideal organism to assess sediment toxicity. 

Furthermore, it is sensitive to metals and tolerates a wide range of sediment particle sizes (DeWitt and 

others 1989). The ambient salinity at Yaquina Bay was 8.5 ppt, and the amphipods were adjusted to a 

salinity of 11.5 ppt prior to shipment to California. Upon arrival at the laboratory, the salinity was 

increased to 20 ppt over 2 days at the rate of less than or equal to 5 ppt per day. 

The sediment was removed from the refrigerator, allowed to reach room temperature, and was 

homogenized. An aliquot was centrifiged at 2,500 grams for 30 minutes to collect the supernatant. 

The supernatant was used for pore water pH, salinity, total ammonia, and sulfide concentration 

measurements. These parameters can affect the condition of the amphipods and may confound the 

results of the bioassay if they fall outside of specified values. Sediment aliquots were randomly 

allocated into five, 1-L glass beakers to produce a depth of about 2 centimeters (cm). Filtered 

(0.45 micrometer [pm]) seawater (artificial sea water “GP-2” [EPA 19881) was diluted to 20 ppt 

salinity using deionized water passed through a reverse-osmosis unit. About 800 milliliters (mL) of the 

diluted seawater was poured into each replicate beaker. Beakers were placed into a temperature- 
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controlled (15 i 3°C) water bath under continuous illumination. Each beaker was aerated. A negative 

control using sediment from the field location where the amphipods were collected was also prepared. 

Water quality parameters (pH, dissolved oxygen [DO], salinity, and temperature) were measured in 

water overlying the sediment in each replicate beaker the day after test initiation. Aeration was 

stopped, and 20 randomly selected Eohaustorius estuarius about 3 to 5 millimeters (mm) in length were 

randomly placed into each replicate beaker. The organisms were allowed to acclimate for 60 minutes, 

and the aeration was restarted. 

The overlying water quality characteristics @€I, DO, salinity and temperature) were measured in one 

replicate each of the composite sediment and control treatments on each of the next 10 days. On 

days 2 and 8, a small aliquot of overlying water was collected from each replicate and pooled for 

measurement of total ammonia concentrations. After 10 days, final water quality parameters @H, DO, 

salinity, and temperature) were determined for the overlying water in each replicate beaker. The 

sediment in each beaker was sieved, and all surviving amphipods were collected, enumerated, and 

transferred into a small beaker containing clean sediment and fresh 20-ppt seawater for assessment of 

amphipod reburial. 

To document that the amphipods in the d e f ~ t i v e  test were responding in a typical manner to toxic 

stress, a concurrent referenee toxicant test (using cadmium) was performed (EPA 1994b). The 96- 

hour, static test using Eohaustorius estuarius had five cadmium concentrations, 0.75, 1.5,3, 6 ,  and 9 

milligrams per liter (mg/L). The resulting effects concentration (EG,) and effects concentration (EC,,) 

were 1.95 and 2.51 mg5 .  The range of acceptable EC, was 1.4 to 8.0 mg/L based upon the seven 

most recent reference tests performed at the laboratory. Therefore, the amphipods were responding to 

cadmium stress in a consistent and typical fashion. 

4.3.2 Tissue Collection and Analysis 

The following sections describe methods and procedures for collection of plant and invertebrate tissue 

samples. Tissues of selected plant and animal taxa were collected to provide site-specific prey 

concentrations used in food-chain modeling of chemical doses potentially ingested by vertebrate 

predators at the site (see Section 8-6). For invertebrates and pickleweed, tissue residues, coupled with 

chemical concentration data from collocated sediment samples, also provided an estimate of 

bioaccumulation of chemicals at the site (see Figure 3-1). 
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Pickleweed Tissue Collection 

Pickleweed provides food and habitat for the endangered salt marsh harvest mouse (Reifhrodontomys 

ruviventris halicoetes) throughout the San Francisco Bay Area. At the TBB Disposal Site, patches of 

pickleweed potentially large enough to support the salt marsh harvest mouse occur, although no salt 

marsh harvest mice have been reported in the area. 

Actively growing pickleweed tissue was collected from three locations in areas where pickleweed 

provides potentially suitable habitat for the salt marsh harvest mouse. Tissue samples and collocated 

sediment samples were analyzed for inorganic chemicals only. Tissue and collocated sediment sample 

concentrations were used to calculate doses to the salt marsh harvest mouse. 

Pickleweed tissue samples were systematically collected within an approximate 3-meter radius of 

sampling location stakes. Samplers initially collected plant material within a 1-meter radius of the 

samptmg location stake and then worked outward in 1-meter increments to the 3-meter radius limit, or 

until the desired plant mass for the residue analysis was collected, whichever was reached first. 

Whenever possible, tissues were collected such that the entire 360" area around the sampling location 

stake (and within the specified radius) is represented in the sample. 

Invertebrate Tissue Collection 

As part of the characterization of the TBB Disposal Site, to provide data on the potential 

bioaccumulation and uptake of Chemicals and for food-chain modeling, amphipod tissues from the 

shoreline region of the site were collected and analyzed for chemical residues. Amphipods are mostly 

marine organisms and can be either benthic or pelagic, but there are some freshwater and terrestrial 

species. Most amphipods are detritus feeders or scavengers and feed by filtering water or sediment 

through their appendages. Amphipods were collected, because they were the most abundant 

invertebrate taxa at the site and are a representative prey species for shorebird receptors. Amphipods 

collected at the TBB Disposal Site ranged in size from about 2 to 5 mm in length. Invertebrates, 

including amphipods, may accumulate chemicals in their tissues through contact with sediment and 

water, as well as through ingestion of chemicals in or on food items. 

Benthic invertebrates are of interest, both as direct receptors of chemicals and as sources of chemicals 

to higher-trophic-level predators. Unfortunately, no action criteria are available against which to 

evaluate the effect of measured tissue concentrations in these taxa; that is, a given level of a chemical in 
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the tissues of an amphipod cannot be said to be safe or unsafe for the amphipod. However, tissue 

concentrations can be evaluated as a source of chemicals to other animals through food-chain modeling. 

The Navy used the amphipod tissue concentration in the dose estimation for the Black-necked stilt and 

Mallard as representative receptors. Amphipod tissue samples were analyzed for inorganic chemicals. 

Benthic invertebrate tissues were collected from three areas along the aquatic perimeter of the site 

(see Figure 3-1) that represent the northern, central, and southern sections of the shoreline. Amphipod 

collection was limited to those areas where the organisms were found during the time of field 

collection. One composite tissue sample per section was collected, for a total of three samples. 

Amphipod samples were collected using dip nets. Specimens were rinsed in the surface water to 

remove external sediment before being placed in the collection vessel. 
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