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ACRONYMS AND ABBREVIATIONS
.' "
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;
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1.0 INTRODUCTION
i

/

Tetra Tech EM Inc. (TtEMI) has completed field work at Installation Restoration (IR) Site 3, as described

in the Final Field Work Plan (FWP) for Site 3 Sampling and Field Pilot Testing (TtEMI 2001a). Field

work was conducted at Site 3 to identify contamination in soil and groundwater that may require

remediation and to test potential remediation technologies in the field. The information in this report will

be used to support an engineering evaluation and cost analysis (EE/CA). The EE/CA will be completed

to evaluate remediation alternatives for a removal action that will be conducted in accordance with the

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). This letter report

is authorized under U.S. Navy Comprehensive Long-term Environmental Action Navy (CLEAN) contract

number N62474-94-D-7609, contract task order (CTO) 379.

'.,

-)

This letter summary report includes a summary of field work (in particular, work that deviated from the

FWP, TtEMI 2001a), analytical results for soil samples, analytical results for groundwater samples,

findings of free product monitoring, a summary of the pilot tests, and findings from exploratory

trenching. Because this document is a summary of the results of field work, background information on

Site 3 is not provided; this background information is available in the FWP (TtEMI 2001a) and will also

be presented in the EE/CA. Although the scope of this task under CTO 379 was to prepare a letter report,

this document is submitted in a report format for ease of review because of the amount of text, tables and

figures.

1.1 SUMMARY OF WORK

This letter report summarizes field work completed by TtEMI at Site 3 at Naval Fuel Depot (NFD)

Point Molate in Richmond, California, during June and July 2001. The field work included drilling soil

borings, soil sampling, installation of groundwater monitoring wells, groundwater sampling, installation

ofpilot test wells, conducting field pilot tests, and exploratory trenching. The work was conducted in

accordance with the Final Field Work Plan (FWP) - Site 3 Sampling and Field Pilot Testing (TtEMI

2001a).

A summary of the soil borings drilled and monitoring wells installed is presented in Section 1.2. A

summary of deviations from the work plan is presented in Section 1.3. Results of soil and groundwater

sampling are presented in Sections 2.0, 3.0, and 4.0. Soil boring log descriptions (with respect to soils

saturated by waste fuel) and monitoring for free product thickness are presented in Section 5.0. Results of

field pilot testing are presented in Section 6.0. Results of exploratory trenching are presented in Section

. J 7.0. Tables, figures, plates, and appendices are attached to the end of this letter report.
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.1.2 SOIL BORINGS AND MONITORING WELLS

A total of 27 soil borings were driIIed to coIIect soil samples for laboratory analysis and to assess the

extent of contamination (Table 1-1). Of these 27 soil borings driIIed, four (designated with "A" after the

boring number) were offset from the location presented in the FWP. Soil samples were coIIected from

these borings from 0 to 3 feet bgs and 5 to 10 feet bgs for ecological and human health risk screening; at

some locations soil samples were coIIected below the water table to evaluate the affect of soil

contaminant concentrations on groundwater contaminant concentrations. Five borings were also driIIed

to construct field pilot test weIIs and monitoring points. Groundwater monitoring weIIs were instaIIed in

14 of the soil borings. Groundwater samples were coIIected from these 14 new weIIs and 21 existing

weIIs. Detailed descriptions of the driIIing, weII instaIIation, and sampling methods are presented in the

Final FWP (TtEMI2001a). The locations ofthe borings are presented in Plates 1-1 and 1-2. The

locations of monitoring weIIs are presented on Plate 3-1. A summary of the soil borings, weII screen

intervals, and soil sample depths are presented in Table 1-1. A summary of the analytical suite for

specific soil samples is presented in Table 1-2. A summary of the analytical suite for groundwater

samples is presented in Table 1-3. Copies of the soil boring logs are provided in Appendix A. Copies of

groundwater sampling field forms are provided in Appendix B. Appendix C contains the data validation

summary reports. Appendix D contains the respiration test data coIIected during field pilot testing.

Appendix E provides exploratory trenching logs.

1.3 DEVIATIONS FROM THE WORK PLAN

This section discusses deviations from the FWP regarding soil and groundwater sampling. Deviations

included revised sampling methods, boring locations, groundwater monitoring well locations, and

additional groundwater sample analysis. SpecificaIIy, deviations include:

•

•

•

•

Method for sampling soils to be analyzed for volatile organic compounds (VOCs) and
purgeable total petroleum hydrocarbons (TPH)

Method for coIIecting composite soil samples

InstaIIation of four offset soil borings (SB11-1OOA, SB11-102A, SB II-lISA, SB 11-117A),
four of which were converted to monitoring weIIs

Relocation of four soil boring locations (SBII-I0l, SBII-104, SBII-II0, and SBI1-113)
at least 50 feet from the location identified in the FWP as a result of access issues; some of
these borings were also converted to weIIs

Groundwater samples were coIIected for PAH analysis at six monitoring weIIs (MWll-l 00,
MWII-I02, MWll-103, MWII-118, MWII-12I, and MW13+27); PAH analysis for
groundwater samples was not originaIIy planned

\
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The method for sampling soils for analysis ofVOCs and purgeable TPH, as presented in the FWP, was

based on the use of Encore samplers. After the first day of collecting soil samples using the EnCore.

sampling method, it was determined that this method was impractical for shallow soil at Site 3 (primarily

emplaced fill that consists ofbedrock fragments from other areas ofNFD Point Molate) because of the

presence of abundant bedrock fragments that are larger than the EnCore sampler opening. It was

necessary to remove rock fragments from the sample to collect soil samples using the EnCore method. In

the process of removing these fragments, it was necessary to mix and expose the soil sample to ambient

conditions, resulting in the potential loss (through volatilization) of the target compounds. Thus, discrete

soil samples were instead collected from the 0- to 3-foot below ground surface (bgs) interval in 60

milliliter (mL) (2 ounce) sample jars (with Teflon lids) instead ofthe Encore samplers. To collect

samples for analysis ofpurgeable TPH and VOCs, representative soil from the 0- to 3-foot, 5- to 10-foot,

equilibrium partitioning (EP), or total depth intervals was removed from the split spoon sample barrel,

quickly composited, containerized in low-volume sample jars, and immediately placed in an iced cooler.

Sample jars were filled as full as was possible to minimize headspace within the sample container.

The method for collecting composite samples also deviated from the FWP. Initially, shallow composite

soil samples were collected using the method identified in the FWP. Because ofpoor recovery and

abundant bedrock fragments (larger than the openings to the sample containers) in borings, only a limited

volume of soil was available for composite samples. Samples were therefore collected by advancing the

drilling augers to about 5 feet bgs, removing the augers from the borehole, collecting soil from 0 to 3 feet

bgs in a stainless steel bowl, compositing, and containerizing in the appropriate sample container (60- or

125-mLjars) to assure adequate sample volume for the 0- to 3-foot bgs composite interval.

Soil boring or monitoring well locations were changed or added for the following reasons:

• Where practical, well construction was conducted to meet Contra Costa County
requirements for a 1O-foot surface seal (above the screened interval); written variances
and fees apply where shallow seals are installed

• Monitoring wells were not constructed at soil borings SB11-100 and SB 11-102 because
of the relatively short interval of alluvium saturated by waste fuel (1 to 1-112 feet starting
at 7.4 or 8 feet bgs) and the shallow depth to Bay Mud (9.1 feet bgs), borings SBll-100A
and SB11-102A were offset toward the west, in the suspected pathway of the plume of
waste fuel in the area of former Tank E

• Very poor recovery was encountered at soil boring SB 11-11a in the 6- to 8-foot and 8- to
la-foot sample intervals, and the 5- to 10-foot composite sample was not collected;
therefore, an offset soil boring (1.5 feet south) was drilled to 11 feet bgs to recollect the
5- to 10-foot composite sample; the sample designation remained as SBll-11O
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Auger refusal was encountered at 12 feet bgs at soil boring SB11-115 and a new boring
(SBll-115A) was drilled approximately 12 feet northeast of SB 11-115 to a depth of
21 feet bgs, where a sharp contact between alluvium and Bay Mud was encountered at
2004 feet

The water table was too shallow at soil boring SBll-117 (3.2 feet bgs) to allow for
construction of an adequate surface seal. Additionally, little visible contamination was
evident within the interval where the EP samples were planned. Finally, the well location
was in a topographic low point and would be inundated with surface water during the wet
season; as a result, SB 11-117A was offset approximately 66 feet northwest of boring
SBll-1l7.

Four soil boring locations (SB11-101, SB11-104, SBI1-110, and SBll-l13) were relocated a minimum

of about 50 feet from the location planned in the FWP as a result of access issues. Some of these borings

were also converted to wells. Others wells were also relocated slightly as a result of underground

utilities; however, all of the boring locations remained within areas targeted for specific sources..

Specifically:

• Soil boring SB11-101 was moved 50 feet south because access was restricted by the fuel
reclamation facility (FRF) berm and a concrete foundation

• Soil boring SB 11-104 was moved 80 feet south to place it directly downgradient of the
extraction trench and containment wall

Soil boring SB 11-110 was moved 50 feet south because of restricted access near the oil
water separators and other water treatment equipment

• Soil boring SB11-113 was moved 50 feet northwest because of utilities between ponds 1
and 2

Deviations to the procedures planned for field pilot testing are summarized in Section 5.1 of this report.

2.0 RESULTS OF ANALYSIS OF SOIL SAMPLES

Soil samples were obtained for analysis of multiple criteria:

• Shallow soil samples (within 0 to 3 feet bgs) across Site 3 were collected for comparison
with terrestrial ecological and human health criteria (for potential recreational exposure)
for TPH, benzene, toluene, ethylbenzene, and xylene (BTEX) compounds, and
polynuclear aromatic hydrocarbons (PAHs)

Soils from 0 to 10 feet bgs were collected for comparison with human health criteria (for
potential residential and construction/park maintenance worker) for TPH, BTEX
compounds, and PAHs

Soils within the limits of the former sump pond and the FRF/waste disposal area were
collected to quantify concentrations ofVOCs and for comparison with terrestrial
ecological and human health criteria

Saturated soils at selected locations were collected to evaluate the partitioning ofTPH
between soils and groundwater

00069379COI04\s:\wpdocs\usnavy'plDl0Iate\cto-379"ds.0379.1 S658\finalJcportdoc\20-Scp-O I 4 DS.0379.15658



Soil samples were collected from 27 soil borings within Site 3. Results for soil samples are compared
\,
/ with available screening levels in this report to provide a measure of significance for the concentrations

detected; however, the screening levels'used here and the levels of contamination that necessitate a

removal action will be evaluated, and possibly other screening levels proposed, in the EE/CA. For this

comparison, levels provided in the Fuel Product Action Level Development Report (FPALDR) (TtEMI

2001b) were used except when chemicals or pathways were not provided in the FPALDR. Analytical

results for soil samples collected from 0 to 3 feet bgs were compared with:

FPALDR criteria for potential recreational and terrestrial ecological receptors (primarily
for TPH and benzo[a]pyrene)

U.S. Environmental Protection Agency (EPA) Region 9 preliminary remediation goals
(PRGs) for residential soil and the potential recreational receptor.

The use ofresidential screening levels for a potential recreational receptor is extremely conservative. In

addition, any concentrations that exceed screening criteria allow for a preliminary evaluation of risk but

do not warrant a removal action. The EE/CA will further evaluate risks to the potential recreational

receptor.

Soil samples collected from 0 to lO feet bgs were compared with:

./

FPALDR criteria for the residential and park maintenance scenarios and to EPA Region 9
PRGs for residential and industrial soils

The PRG for industrial soil is applied for potential exposure to the construction/park
maintenance worker.

All results for soil samples for each location are presented in Table 2-1. Concentrations that exceed

screening criteria are highlighted on Table 2-6.

Soil samples analyzed by the laboratory for TPH were generally quantified as motor oil and diesel, with

very few analytical results for soil samples quantified as bunker fuel. Because fuels have degraded in the

subsurface at NFD Point Malate, it is difficult for the laboratory to distinguish the difference between

bunker fuel, motor oil, and in some cases, weathered diesel. As such, the interpretation ofTPH

extractable analyses is that results reported as motor oil are very likely the remnants of weathered bunker

fuel.

The data were also evaluated statistically for soil samples collected from 0 to 3 feet bgs and for samples

collected from 0 to 10 feet bgs (Tables 2-2 and 2-3). All quality control (QC) data and rejected (R-qualified)

;' data were excluded from this evaluation. Results qualified as nondetected (U or UJ qualifier) were replaced

with a proxy value ofone-half the reporting limit to calculate statistical quantities such as the mean, standard
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deviation, and one-sided 95 percent upper confidence limit (95 DCL) on the arithmetic mean. The 95 DCL

represents the limit or value that may be expected to include the true mean with 95 percent confidence. That

is, the true mean of the population (as represented by the sample population) is less than the value of the

95 DCL with a 95 percent probability (assuming a normal distribution). Infrequent detections of some

analytes reflect the isolated nature of contamination and does not represent contamination across Site 3.

Tables 2-2 and 2-3 also compare the exposure point concentration (the 95 DCL where a contaminant is

detected in more than 50 percent of the samples, and as a conservative measure, the maximum detection

where a contaminant is detected in fewer than 50 percent of the samples) with an available screening level.

2.1 SOILS FROM 0 TO 3 FEET BGS

Analytical data for soil collected from 0 to 3 feet bgs are summarized on Tables 2-1,2-4, and 2-5, and

statistical results are provided on Table 2-2. Plate 1-1 presents locations for soil sampling and identifies

areas where screening levels for soils between 0 to 3 feet bgs were exceeded.

Analytical data for soil collected from 0 to 3 feet bgs during this sampling event indicate that

contaminants exceed available screening levels in three areas: the former FRF and waste disposal area;

within or near the former sump ponds; and at the southwest portion of the investigation area (southern

Site 3 and northern Site 4). Contaminants are detected at levels that most consistently exceed screening

criteria in samples collected from the former FRF and waste disposal area. Within or near the former

sump pond, detections in samples collected beneath former Tank G were the highest; results for only a

few samples collected in areas other than beneath the tank exceeded screening criteria. In addition,

results for many surface soil samples collected within or near the former sump pond did not exceed

screening criteria. Analytical results only slightly exceeded screening criteria for PARs in samples

collected at the southwest portion of the investigation area (SB 11-106 and SB11-107). Because screening

criteria for potential recreational receptors were not included in the FPALDR (TtEMI 2001b) for some

PARs (including dibenz(a,h)anthracene and indeno(l,2,3-cd)pyrene), EPA Region 9 PRGs for residential

soil for potential recreational receptors were applied to screen analytical results for samples from this area

(that is, the comparison is very conservative). Recreational criteria will be developed for these

compounds and presented in the EE/CA. Screening criteria for VOCs, including BTEX and chlorinated

VOCs, were not exceeded by the analytical results for samples from soil boring samples collected across

the site from 0 to 3 feet bgs.

FRF and Waste Disposal Area - 0 to 3 feet bgs

Soil borings sampled from 0 to 3 feet near the former FRF and waste disposal area indicate that fuel

product action levels (FPAL) for terrestrial ecological criteria were generally exceeded for TPH
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quantified as motor oil and diesel; these contaminants are present in the shallow soils in this area as a

result of waste fuels handling (including tank bottoms) and disposal. Concentrations ofbenzo(a)pyrene

also exceeded FPAL terrestrial ecological criteria in three of six shallow soil samples collected in this

area. The FPALDR lists only terrestrial ecological criteria for benzo(a)pyrene; therefore, the value of

300 micrograms per kilogram (Ilg/kg) for benzo(a)pyrene was applied for all other PARs. A number of

other PARs were detected at least once at concentrations that exceed the FPALDR screening value for

benzo(a)pyrene; most of these detections were from the sample collected at soil boring SB11-102.

Because the toxicity ofbenzo(a)pyrene is known to be greater than the other PARs, this is a conservative

approach to risk screening. Table 2-2 shows screening criteria for metals for potential terrestrial

ecological receptors; these criteria are not risk based, but represent average concentrations found in

natural soils of the United States (Buchman 1999). Analytical results for samples from soil borings from

the FRF and waste disposal area also exceeded FPAL recreational criteria and EPA Region 9 residential

PRGs (used as a conservative surrogate for potential recreational exposure) for PARs. The highest

concentrations of PARs in surface samples collected across the site were in soil samples from boring

SB11-102; these high concentrations are limited to this location and may account for some of the values

that exceeded screening criteria in the sitewide statistics. Samples analyzed for metals from soil borings

in the FRF and waste disposal area also have detected concentrations that exceed residential PRGs.

Metals results are shown on Table 2-4. Arsenic, cadmium, chromium, iron, lead, manganese, and

thallium were detected in samples collected from within this location at concentrations exceeded EPA

Region 9 residential PRGs (used as a conservative surrogate for potential recreational exposure). Within

the former FRF and waste disposal area, contamination quantified as TPH, PARs, and metals is present at

concentrations that exceed ecological and human-health screening values. However, the EE/CA will need

to identify more appropriate screening values for potential recreational exposure, and may consider levels

of metals relative to background concentrations, to evaluate the need for further action.

Former Sump Pond - 0 to 3 feet bgs

Soil borings sampled from 0 to 3 feet within or near the former sump ponds indicate that analytical results

for TPH as diesel and motor oil exceeded the FPAL terrestrial ecological and FPAL recreational criteria

for soil boring samples collected within former Tank G, samples collected from soil borings northeast of

the treatment ponds, and samples collected southwest of the treatment ponds. Only one detection of

benzo(a)pyrene (a PAR compound) exceeded FPAL for potential ecological and recreational receptors;

this PAll was detected in a sample from soil boring SB 11-121. Concentrations ofPARs other than

benzo(a)pyrene sporadically exceeded screening levels; in particular, dibenzo(a,h)anthracene and

indeno(1,2,3-cd)pyrene exceeded the residential PRG, which is used as a conservative surrogate for

) potential recreational exposure. Analytical results for a number of samples from soil borings located

within the former sump ponds area (SB 11-113, SB11-115A, SBll-117A, and SBI1-120) did not exceed
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any criteria. In addition, analytical results for samples from soil borings SB11-109, SB 11-116, SB 11-117

(at Tank F), and SBII-119, located near the former sump pond, did not exceed any criteria.

Southwest Portion of Site 3 - 0 to 3 feet bgs

Dibenz(a,h)anthracene was detected in soil borings sampled from 0 to 3 feet at the southwest portion of

the investigation area (borings SB 11-106 and SB 11-107 near the boundary between southern Site 3 and

northern Site 4) at a concentration that only slightly exceeded EPA Region 9 PRGs for residential soils

(used as a surrogate for potential recreational exposure).

Summary - 0 to 3 feet bgs

In summary, although analytical results may exceed screening levels in localized areas, these levels are

not exceeded across the site. Most elevated concentrations are localized to the former FRF and waste

disposal area; addressing contamination in this specific area would likely significantly reduce risks for

potential terrestrial and ecological receptors within all of Site 3. The EE/CA should further evaluate the

current elevated concentrations and the applicability of the screening levels used.

2.2 SOILS FROM 0 TO 10 FEET BGS

Analytical data for soil collected from 0 to 10 feet exceeded screening levels in samples collected near the

former FRF and waste disposal area, within and near the former sump pond, and in the southwest portion

ofthe investigation area (southern Site 3 and northern Site 4). Screening criteria for VOCs, including

BTEX and chlorinated compounds, were not exceeded for any samples collected from 0 to 10 feet in soil

borings across the site. The locations for soil sampling and comparison to screening criteria are presented

in Plate 1-2.

FRF and Waste Disposal Area - 0 to 10 feet bgs

Analytical results for soil borings sampled from the former FRF and waste disposal area indicated that

FPAL criteria for both the park maintenance and residential scenarios were exceeded for TPH as diesel and

motor oil and several PAHs. Of the 12 soil samples collected from 0 to 10 feet bgs within the former FRF,

analytical results for four exceeded the residential FPAL for motor oil in soil and only one exceeded the

FPAL for the park maintenance worker for motor oil. In addition, of the 12 soil samples collected, results'

for three exceeded the residential FPAL for diesel in soil and none exceeded the park maintenance worker
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diesel FPAL for diesel. Results quantified as motor oil and diesel are likely a mix of degraded wastes

) from the former sump pond and operations at the FRF. The PAHs benzo(a)anthracene, benzo(a)pyrene,

benzo(b)fluoroanthene, benzo(k)fluoroanthene, dibenzo(a,h)anthracene, and indeno(l,2,3-cd)pyrene

all were detected at concentrations that exceeded residential screening levels, and all but indeno(I,2,3

cd)pyrene were detected at concentrations that exceeded screening levels for the park maintenance worker

in at least in one sample. Samples collected from this area were also analyzed for metals. The 95 DCL

(the exposure point concentration) exceeded EPA Region 9 PRGs for residential soils for arsenic, cadmium,

chromium, iron, lead, manganese, and thallium. The 95 VCL exceeded EPA Region 9 PRGs for industrial

soils only for arsenic. Criteria for VOCs, including BTEX, were not exceeded for any samples collected

from 0 to 10 feet in soil borings.

Former Sump Pond - 0 to 10 feet bgs

Three detections of diesel and one of motor oil exceeded residential FPALs out of 40 soil samples

collected from borings within and near the former sump pond and shoreline. Results for two of these

samples also exceeded the park maintenance FPAL for diesel, but none exceeded this criterion for motor

oil. The highest detection ofTPH as diesel was in a sample from soil boring SBII-115 (5.0 to 10.0 feet

/ bgs), located southeast of the treatment ponds.

Some detections ofbenzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoroanthene, and

dibenzo(a,h)anthracene exceeded the screening levels for residential soil; all but benzo(b)fluoroanthene

were detected at concentrations that exceed screening levels for the park maintenance worker. In addition

to concentrations detected that exceed screening levels, a number of non-detects and detections were

below screening levels (Plates 1-1 and 1-2). Results for some samples collected from soil borings within

the area of the former sump pond, SBII-I13, SBII-115A, and SBII-120 did not exceed any screening

criteria. In addition, results for soil samples collected from soil borings near the former sump pond or

shoreline, SB 11-116, and SB 11-119 did not exceed any screening criteria. The highest concentration of

TPH as diesel was detected in a sample collected at soil boring SBII-115 (5.0 to 10.0 feet bgs), located

southeast of the treatment ponds.

Southwest Portion of Site 3 - 0 to 10 feet bgs

)

FPAL residential criteria and EPA Region 9 PRGs for PAHs in residential soil were exceeded in samples

collected at two soil borings, SB 11-106 (0 to 3.0 feet bgs) and SB 11-107 (0 to 3.0 feet bgs), at the

GOO69379COI04\s:\wpdocs\usnavy\ptmolalc\t:to-379\Qs.0379.1565S\finalJeport.docUo-Scp-Q1 9 DS.0379.15658



southwest portion of the investigation area (southern Site 3 and northern Site 4). Concentrations of

benzo(a)pyrene and dibenz(a,h) anthracene slightly exceeded FPAL and EPA Region 9 PRGs.

Summary - 0 to 10 feet bgs

Although there are localized areas within Site 3 soils that may exceed screening levels, these levels are

not exceeded across the site. Most elevated concentrations were detected in samples collected from the

former FRF and waste disposal area; addressing contamination in this area would likely significantly

reduce risks to potential terrestrial and ecological receptors within Site 3. The EE/CA should further

evaluate the current elevated concentrations and the applicability of the screening levels selected.

2.3 SOILS FROM BELOW 10 FEET BGS

Deep soil samples (approximately 10 to 20 feet bgs) were collected at six locations to evaluate

equilibrium partitioning ofTPH between soil and groundwater at Site 3 (see Section 4.0). The results for

these deep soil samples indicate that the highest relative concentrations ofTPH in soils are typically

found in samples collected below 10 feet bgs. With the exception of soil boring SBII-I07, soil samples

exhibited residual waste fuel saturation, free product, or both at all of the locations selected for sampling

to assess equilibrium partitioning. As with the shallow soil samples, constituents in the majority of

samples analyzed were quantified as diesel or motor oil, while the compound in a sample from one

location (SBII-115A) was quantified as bunker fuel. These results are also summarized on Table 2-1.

Results of the analysis of soil samples indicates a wide range of VOCs, both chlorinated and unchlorinated.

Soil samples from below 10 feet bgs were collected to evaluate previous, relatively high, concentrations of

VOCs detected in samples collected at depth in boring SBII-44, located within the area of the former

sump pond; ofparticular concern were the elevated concentrations of 1,2-dichloroethene (DCE) and

tetrachloroethene (PCE) (TtEMI 2001a) that are associated with chlorinated solvents. Boring SBl1-120

was advanced near the location ofboring SBII-44 and samples were collected at the contact with Bay Mud

and fill material, and within the Bay Mud. Neither 1,2-DCE or PCE was detected in samples from the

contact between fill material and Bay Mud, and within the Bay Mud in boring SB 11-120. In addition, no

compounds associated with chlorinated solvents were detected in the samples collected below 10 feet bgs

(which includes samples at borings SB 11-113, SB 11-115A, SB 11-117A, and SB 11-121). Detections of

VOCs associated with chlorinated solvents in groundwater are discussed in Section 3.0. Based on these

data for soil, no sitewide source ofVOCs in soil is associated with chlorinated solvents in groundwater.
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Although VOCs associated with chlorinated solvents were not detected, a number of other VOCs
"

including chlorobenzene, 1,2-dichlorobenzene, 1,3-dich10robenzene, 1,4-dich10robenzene,

1,2,4-trich10robenzene, and BTEX and other related compounds, were detected in these samples.

3.0 RESULTS OF ANALYSIS OF GROUNDWATER SAMPLES

Tables 3-1 through 3-8 provide the results for analysis of groundwater samples. Plate 3-1 shows where

results for groundwater samples exceed screening levels. Concentrations that exceed screening criteria

are highlighted on Table 3-8.

Thirty-five groundwater monitoring wells were sampled during this investigation from locations within

Site 3. Results of all analyses on groundwater samples are presented in Table 3-1. Thirteen monitoring

wells were sampled for analysis ofVOCs, TPH, and BTEX compounds. The remaining 22 monitoring

wells were sampled for analysis of dissolved TPH and BTEX compounds only. Six monitoring wells

were sampled for PAHs. Groundwater sampling results were compared with screening levels to evaluate

potential human health and ecological risks. Analytical results for all groundwater samples collected at

Site 3 were compared with one of two sets of FPALDR groundwater criteria, depending on the proximity

ofthe well to the shoreline. The two sets of criteria are based on whether the sample location is less than

or more than 150 feet from the shoreline. Marine ambient water quality criteria (AWQC) were used

(Buchman 1999) when values from the FPALDR were not available. Validated analytical data were

evaluated statistically for 35 groundwater samples collected site wide. These samples were also evaluated

statistically based on their distance from the shoreline (Tables 3-2, 3-3, and 3-4). All QC and rejected (R

qualified) data were excluded from the evaluation. Results qualified as nondetected (D or DJ qualifier)

were replaced with a proxy value of one-half the reporting limit to calculate statistical quantities such as

the mean, standard deviation, and one-sided 95 DCL on the arithmetic mean. Infrequent detections of

some analytes reflect the isolated nature of contamination and do not represent contamination across Site

3. Tables 3-3 and 3-4 compare the exposure point concentration (the 95 DCL where a contaminant is

detected in more than 50 percent of the samples, and as a conservative measure, the maximum detection

where a contaminant is detected in fewer than 50 percent of the samples) with the appropriate action

level.

The distribution ofTPH constituents was relatively consistent site-wide (Tables 3-1 and 3-2). The

primary contaminant detected in groundwater at Site 3 was TPH as diesel, with the highest concentrations

of diesel detected in samples collected near the extraction trench and containment wall. As discussed in

Section 2.0, results ofTPH analysis indicated few instances that extractable TPH was quantified as

bunker fuel. Rather, most TPH-extractable analyses were quantified as diesel and motor oil. TPH

constituents exceeded FPALDR values in samples collected at almost all wells sampled within 150 feet

from the shoreline during this investigation (Plate 3-1). No constituents were detected in samples from
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monitoring wells more than 150 feet from the shoreline at concentrations that exceeded FPALDR criteria.

Samples collected from monitoring wells MWII-I03, MWII-104 and MWII-I05 yielded high·

concentrations ofTPH constituents, most likely because the samples were slightly turbid when they were

collected. Turbidity is caused by the presence of silt and clay in the water sample; these silts and clays

adsorb TPH, which skews groundwater results by increasing apparent concentrations ofTPH in

groundwater.

The distribution ofVOC detections, primarily BTEX, was relatively consistent site-wide. Most detections

were related to petroleum and sump pond waste chemicals and were at low concentrations (less than

10 micrograms per liter [llglL]). Concentrations ofVOCs (BTEX compounds or chlorinated VOCs) greater

than 10 IlgIL were detected at three out of35 locations sampled, including MWII-I06, MWll-lI5A, and

MWII-44. In addition to BTEX-related VOCs, chlorinated VOCs (cis-l,2-dichloroethene [cis-l,2-DCE],

1,I-dichloroethane, 1, I-dichloroethene, bromodicWoromethane, dichlorodifluoromethane, PCE,

trichloroethene [TCE], trans-l,2-dichloroethene, and vinyl chloride) were detected in samples from various

monitoring wells across the site. The highest concentrations of chlorinated VOCs were detected in the

sample from well MWII-44. The sample from MWII-44 was the only one of 13 samples analyzed for

chlorinated VOCs that resulted in concentrations ofVOCs that exceeded 3 IlgIL. The groundwater sample

from monitoring well MWII-44 contained cis-I,2-DCE at 383 IlglL and vinyl chloride at 228 Ilg/L.

Previous groundwater data for this location indicated that 1,2-DCE (total) was detected at 710 IlgIL and

vinyl chloride at 260 IlglL. Contaminant concentrations of chlorinated VOCs do not exceed AWQCs which

are protective of marine organisms and are the most likely potential exposure pathway. Contaminant

concentrations in groundwater at MWl1-44 are associated with localized, relatively elevated levels of

chlorinated VOCs in soil (see results of soil sample analyses for soil boring SB11-44 in the FWP; TtEMI

2001a).

Two monitoring wells, MWl1-100 and MWII-102, were sampled for analysis of contract laboratory

program (CLP) metals in the area of the former FRF to evaluate the effect of industrial waste disposal.

Aluminum, copper, iron, lead, manganese and nickel all were detected at concentrations that exceeded

ecological (ECO) AWQC action levels in samples from one or both monitoring wells. A summary of

analytical results for metals in groundwater samples is presented in Table 3-5.

Although not part of the FWP, samples were collected for analysis of PAHs at six monitoring wells

(MWll-100, MWII-I02, MWII-I03, MWll-118, MWll-121 and MW13+27) at Site 3 (Table 3-6).

Relatively low levels ofPAHs were detected in these samples, and none at concentrations that exceeded

the FPALDR or ECO AWQC criteria.
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The results for the groundwater samples were used to estimate the extent ofTPH or dissolved VOCs in

groundwater at levels that exceed FPALDR or ECO AWQC criteria. These areas are presented in Plate

3-1. Although the new analytical results for groundwater filled in several data gaps with respect to

the distribution ofTPH in groundwater at Site 3, the general distribution ofTPH is similar to past

groundwater monitoring events (TtEMI 2000). Eleven of the wells sampled for groundwater were also

sampled during previous events in 1992, 1994, 1997, and 1999 (TtEMI2000). A comparison of the most

recent results with past results indicates that concentrations of dissolved TPH declined in samples

collected at five locations, increased at four locations, and did not change at two locations. Levels of

TPH declined at locations that all are near (20 t095 feet) to the extraction trench and containment wall

(wells MW1I-09, MWll-13, MWll-30, MWll-31, and MWll-53). Levels ofTPH increased relative to

past sampling events at locations across the site, but that are 105 or more feet away from the extraction

trench and containment wall (wells MWll-27R, MWll-44, MWll-49, and MWll-94).

The relative concentrations and distribution ofVOCs detected during the June 2001 sampling event were

lower than were detected in past sampling events. Specifically, in samples collected at MWll-44, where

the highest concentrations ofVOCs were detected in the past, the concentrations ofPCE and TCE

declined significantly (PCE declined from 13 to 0.7J Ilg/L; TCE declined from 52 to 14 Ilg/L), while

concentrations of cis-l ,2-DCE and vinyl chloride exhibited moderate declines (cis-l ,2-DCE declined

from 710 to 383 jlg/L, vinyl chloride declined from 260 to 228 jlg/L).

The results of analyses for VOCs for the sample from MWll-44 clearly suggest that dissolved VOCs

have been attenuating by anaerobic biodegradation (reductive dechlorination). This conclusion is based

on the significant reduction in the "parent" compounds (PCE and TCE) and the moderate reduction in the

"daughter" compounds (cis-l,2-DCE and vinyl chloride). The reduction in daughter compounds is only

moderate because while some attenuation (caused anaerobic biodegradation, groundwater advection, and

volatilization) of cis-l,2-DCE and vinyl chloride is likely occurring, it is at a rate only slightly above the

anaerobic biodegradation of peE and TCE. Results of analysis for VOCs in samples collected at other

locations suggest that there are no other sources ofVOCs across the site, and that the source near well

MWll-44 is attenuating.

3.1 RESULTS OF ANALYSIS OF GROUNDWATER FOR NATURAL ATTENUATION
PARAMETERS

Groundwater samples were obtained from eight monitoring wells across Site 3 for analysis of a suite of

natural attenuation parameters. Sample locations were selected with the intent of obtaining results that

would be representative of conditions in groundwater that are upgradient, mid-plume, and downgradient.
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However, the nature of the site is such that dissolved TPH exists at some levels at all locations across Site

3; thus, a clean (TPH-free) groundwater sample location upgradient was not part of this event.

The natural attenuation parameters analyzed by the laboratory included TPH, total heterotrophic plate

counts (HPC), total Kjeldahl nitrogen (TKN), nitrate, sulfate, ferrous iron, and orthophosphate.

Groundwater was also screened in the field for concentrations of dissolved oxygen (DO). Results of the

analysis for natural attenuation parameters are presented in Table 3-7.

The primary TPH constituent detected was diesel. Concentrations of dissolved TPH as diesel in samples

analyzed for natural attenuation parameters ranged from 2.7 to 16.6 milligrams per liter (mgIL). Four of

the wells sampled for analysis of natural attenuation parameters were pre-existing wells that had been

sampled previously. Of samples from these wells, the relative concentrations ofTPH increased or

remained similar at all locations. The relative stability of the concentrations ofTPH in groundwater is

likely a result of the continued presence of free product or of soils that are residually saturated with waste

fuel in the treatment ponds area.

Reduced concentrations of DO were detected at all sampling locations, ranging from 0.8 to 1.2 mg/L.

The concentration of DO under DO-saturated conditions is 8 to 9 mg/L at a temperature of 20 degrees

Celsius (Metcalf & Eddy 1979). The DO levels detected are indicative of anaerobic conditions in a large

portion of the groundwater. These low levels of DO suggest that indigenous microbes are using oxygen

faster than it enters the groundwater by diffusion from the vadose zone, surface water infiltration, or

groundwater recharge.

Low to moderate levels of total HPC, ranging from 120 to 66,000 colony-fonning units per milliliter

(cfulrnL), suggest that aerobic microbes exist within the groundwater, but in limited numbers. Total HPC

levels of 1 x 104 cfulrnL or higher are typical under non-oxygen limiting conditions (DO is available) and

in the presence of carbon substrate (such as petroleum hydrocarbons). The moderate to low levels of total

HPC detected in samples collected across Site 3 are likely a result of extended anaerobic conditions in site

soils and groundwater. As such, the analysis of total HPC, which identifies aerobic (and facultative)

microbes, results in low counts because the microbes are not acclimated to aerobic conditions.

Low to non-detectable levels ofnitrate, a potential anaerobic electron acceptor, are likely a result of

anaerobic (denitrifying) microbes within the saturated soils and groundwater at Site 3. The low to

moderate levels of sulfate suggest that some sulfate-reducing microbes may be active in the subsurface at

Site 3.

G0069379COI04\s:\wpdocs\usnavylptrnolale\cto-379\ds.0379.15658\fina'_rcport.doc\2o-Scp-Ot 14 DS.0379.15658



/

I
./

Detectable levels ofTKN-nitrogen (a form ofreduced nitrogen) indicate that a source of reduced nitrogen

is available in groundwater across the site. Thus, nitrogen-limiting conditions do not exist with respect to

microbial nutrient requirements. The results of analysis for ortho-phosphate indicate that orthophosphate

is not detectable, and therefore phosphorous-limiting conditions may exist at the site. However, the

reduced levels of DO and nitrate suggest that microbial activity is not limited (as a result oflow levels of

phosphate) to the extent that bioactivity is not occurring, as the levels of electron acceptors (DO and

nitrate) would not be as low.

In summary, the reduced concentrations of DO, combined with the confirmed presence of indigenous

microbes (total HPC) and reduced nitrate concentrations, suggest that anaerobic biodegradation is

occurring within the subsurface at Site 3.

4.0 RESULTS OF ANALYSIS FOR EQUILIBRIUM PARTITIONING

Results of the analysis of soil and groundwater samples obtained from six soil boring and monitoring well

locations were used to evaluate equilibrium partitioning ofTPH between soil and groundwater. Two soil

samples were collected at depths within the screened interval of the monitoring well to be installed at the

boring location. Soil and groundwater samples were analyzed for TPH-purgeable (gasoline) and

extractable (diesel, motor oil, and bunker fuel). As previously discussed, the majority of the analysis for

TPH-extractable indicated that diesel or motor oil had been detected, while only a few identified bunker

fuel. These results are indicative of the mixture of fuels that were stored at Site 3.

Results of the soil and groundwater sample analyses are presented in Table 4-1. Equilibrium partitioning

constants (K) were calculated for locations where TPH was detected in both the soil and groundwater

samples. In some cases, mostly for TPH-bunker fuel, the results were below detectable levels. Thus,

there was only one sample location (SBll-ll5A) that provided data for calculating a TPH-bunker fuel

equilibrium partitioning constant. The equilibrium partitioning constants were calculated based on the

following equation:

K = {concentration in soil, mg/kg)/{concentration in groundwater, mg/L}

The results for each of the six locations are summarized at the bottom of Table 4-1, and are averaged for

each TPH-parameter. The K values calculated based on the new data ranged from 71 (unitless) for TPH

motor oil to 2,412 for TPH-diesel. This wide range reflects the varying degrees ofhydrocarbon saturation

within the soil samples. The lowest K values were calculated based on data for samples from soil boring
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and monitoring well SBIMW11-107. As summarized in the boring log for SB 11-107, soil samples were

collected in an interval of light to moderate fuel saturation at boring SB 11-107 for equilibrium

partitioning analyses, while soils were heavily saturated with fuel at most other locations where samples

were collected for analysis of equilibrium partitioning. Although the data reflect a relatively wide range

of results, if necessary, they can be used to calculate alternative action levels for concentrations ofTPH in

soils at Site 3.

5.0 FINDINGS FOR SOILS SATURATED BY WASTE FUEL AND
RESULTS OF FREE PRODUCT MONITORING

Continuous soil core samples were obtained at each soil boring. The soil lithology and intervals of visible

hydrocarbon contamination were noted in boring logs. In most cases, the hydrocarbon saturation is

identified as bunker fuel. Less often, it is identified as a mix of diesel and bunker fuel. As the majority of

hydrocarbons observed at Site 3 are a result ofpast practices of storing waste fuel products in the former

sump pond, the hydrocarbon-saturated soils are described as "waste fuel" or "fuel" in the following

discussion.

Copies of field boring logs are provided in Appendix A. A summary of the soil intervals saturated with

waste fuels observed at each new boring is presented in Table 5-1. Intervals of soil saturated with waste

fuels for previous soil borings are also presented in Table 5-1. Plate 5-1 also provides boring locations

and associated fuel-saturated soil intervals.

The interval of soil saturated with waste fuels observed in new soil borings ranged from non-detectable at

SB 11-111 and SB 11-116 to 15 feet at SB 11-115A. The thickness of soil intervals saturated with waste

fuels is typically 5 to 10 feet across Site 3. The majority of the fuel-saturated soils lie under the water

table. Including previous soil borings, the average thickness offuel-saturated soil is 5.6 feet, of which

approximately 1.4 feet are in the unsaturated zone and 4.1 feet are in the saturated zone. The average

depth range is 10.3 to 16.7 feet bgs.

A summary of the depth to product and water measurements is presented in Table 5-2. Depth to free

product and groundwater were measured during June at most existing and all new monitoring wells at Site

3. The measurements were made using an oil-water interface probe. In some cases, the relatively high

viscosity of the product prevented accurate measurement of the depth to water underneath the product. In

one case (well MWll-32), it was possible to estimate the depth to water based on marginal results with

the interface probe. In several cases (wells MWll-36, MWll-38, PZll-33A, PZll-37A, PZll-37B, and

EW-C), it was not possible to estimate the thickness ofproduct.
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Measured product thickness ranged from non-detectable at several locations to 0.17 feet at well MWll-
"

/ 49. It is likely that thicker product would be found in some wells that contained highly viscous product.

The results of the product thickness measurements and inferred product plumes are presented in Plate 5-2.

The relative thickness ofproduct measured across the site in June 2001 was lower than is presented in

Plate 2-1 of the FWP for Site 3 (TtEMI200la). This reduced thickness is likely a result of two primary

factors: (1) product levels are typically lower in the dry months (June through October), and (2) the

product thickness may be attenuating over time. The evaluation of product thickness will be used in the

EE/CA to further characterize the extent of free product at Site 3. This evaluation will consider all

historical data for all wells at Site 3, plus additional data obtained in the future at Site 3,

6.0 SUMMARY OF PILOT TESTS

\
;

/

Pilot testing was conducted at Site 3 from June 13 through June 25, 2001, to evaluate soil vapor

extraction (SVE), bioventing, air sparging, and multiphase extraction (MPE) as potential remedial

technologies for contaminated soils and groundwater. The pilot test, including equipment delivery,

electrical connections, and plumbing, was set up during the week of June 4. A summary of pilot testing at

Site 3 is presented in Table 6-1. Figure 6-1 shows the layout of the pilot test monitoring points and wells.

A summary of the test monitoring point and test well screen intervals and the distances of monitoring

points from test wells is presented in Table 6-2.

6.1 DEVIATIONS FROM WORK PLAN

Deviations from the work plan included:

Added respiration testing

Analyzed soil gas samples for VOCs using EPA method TO-14 instead of EPA method
TO-17

Installed and conducted SVE testing at an additional pilot test well (well VW-1)

6.1.1 Respiration Testing

The decision to conduct a respiration test was made based on the results of baseline analysis of soil gas

samples collected from vadose zone monitoring points. Results of analysis indicated reduced levels of

oxygen and elevated concentrations of carbon dioxide. This combination indicates active biodegradation

of hydrocarbons is occurring in soils and groundwater at the site. Because the equipment required for the
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respiration tests was already on site and because personnel were available on site after the tests scheduled

in the work plan had been completed, it was decided to proceed with the respiration tests.

Respiration testing involved the injection of air (oxygen) into unsaturated soils via well VW-l to create

aerated conditions (elevated oxygen levels) in the test area. Soil gas samples were collected on an hourly

to daily frequency when air injection was stopped and were analyzed for oxygen, carbon dioxide,

methane, and total hydrocarbon concentrations (Hinchee 1992).

6.1.2 EPA Method TO-14

During preparation for testing, it was determined that the sample volume required for collecting and

analyzing soil gas samples using EPA method TO-17 was not practical based on anticipated conditions at

the site. Specifically, the sample volume would have been 1 milliliter or less based on anticipated

concentrations in soil gas; thus, EPA method TO-14 was used instead. The use ofEPA method TO-14

allowed TtEMI to collect soil gas samples to identify concentrations ofVOCs without limitations on

sample volume.

6.1.3 Additional Pilot Test Well- VW-l

During the initial SVE test at monitoring well MWl1-54, it was clear that the ability to extract soil gas

was limited due to the uptake of groundwater at the well. The additional well (VW-l) was installed to

allow SVE testing without this limitation. Well VW-l was installed such that the bottom of the

wellscreen interval was approximately 1.5 feet above the water table to minimize the potential for uptake

of groundwater during SVE testing. Two brief SVE tests were conducted at well VW-1 without uptake of

groundwater.

6.2 SVE TESTING

The configuration of equipment for SVE testing consisted of a liquid ring vacuum pump (Siemens Model

2BLl281, 10 horsepower), a liquid-vapor separator, and piping between the test well and the vacuum

pump. Two 200-pound vapor phase carbon drums, piped in series, were connected to the discharge of the

vacuum pump to treat the offgas before it was discharged to the atmosphere. Test well and monitoring

point screen intervals and lateral distances from test wells are summarized in Table 6-2.
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As presented in Table 6-1, three SVE tests were conducted. One test was conducted at monitoring well

MWll-54, and two tests were conducted at well VW-l. The test flow rates and vacuum measurements

are presented in Table 6-3. Flow rates during the test ranged from 4.0 to 33.9 standard cubic feet per

minute (scfm). Vacuum levels in test wells ranged from 8 inches of water ("H20) at well VW-l to

44"H20 at MWll-54. The air flow rate was limited by the uptake of groundwater during testing at

monitoring well MWll-54. Air flow rates were not limited by the uptake of groundwater during testing

at well VW-1, likely because the screen interval of well VW-1 was installed above the water table.

Conversely, the screen interval of monitoring well MWll-54 extends below the water table.

The distribution of detectable vacuum while testing at monitoring well MWll-54 was limited to one well,

MP-02B. The limited vacuum distribution during testing at monitoring well MWll-54 was likely caused

by the uptake of groundwater during testing. Vacuum was detected at all monitoring points while testing

at well VW-1. The distribution of vacuum appeared to be radially uniform, with the highest vacuums

detected at the monitor points located closest to well VW-l (MP-03), and the lowest vacuum levels

detected at the farthest monitor points (MP-Ol and MWI1-54).

Vapor discharge from the test system was primarily monitored for total hydrocarbons using a handheld

flame ionization detector (Fill) or a photoionization detector (Pill) in the field. The Fill repeatedly

flamed out as a result of the relatively high levels of methane combined with the low levels of oxygen.

As such, a Pill was used for subsequent vapor discharge monitoring. Results of system monitoring

indicated a concentration of 339 parts per million by volume (ppmv) total hydrocarbons at monitoring

well MWll-54, and 23 to 96 ppmv total hydrocarbons while testing at well VW-l. Results of the

analysis of samples from the vapor discharge conducted in the field are presented in Table 6-4.

One sample of soil vapor discharge was collected for laboratory analysis using National Institute of

Occupational Safety and Health (NIOSH) method 1550 to confirm the results offield screening. A

sample was collected during test SVE-2 at well VW-l. The result of the laboratory analysis, presented in

Table 6-5, was 11 ppmv total hydrocarbons as diesel. Although the laboratory analysis was lower than

the results of field screening for total hydrocarbons (23 to 96 ppmv), it was within the same order of

magnitude. Copies of the data validation reports are presented in Appendix C.

Results of the SVE pilot test indicated that air flow is achievable using wells screened in the vadose zone

soils, near the water table. However, air flow will be limited ifthe well is screened into the water table.

Based on the distribution ofvacuum measurements, SVE wells installed above the water would be
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capable of a vacuum radius of influence of more than 24 feet, and flow rates of 22 to 34 scfm may be

achieved at relatively low vacuum levels (8 to 11 "H20).

6.3 AIR SPARGE TESTING

As presented in Table 6-1, two air sparge tests were conducted, and two helium tracer tests were·

completed in the pilot test area at Site 3. All sparge tests were conducted using SW-I as the test sparge

well. The configuration of equipment for air sparge testing included a portable Speedaire compressor (5

horsepower), flexible hose, and a flow meter.

Pressure Data - Air Sparge Tests

Test flow rates and resulting pressures are presented in Table 6-6. Test flow rates ranged from 4.5 to

8.7 scfm, with wellhead pressures ranging from 2.3 to 7.0 pounds per square inch (psi). As expected,

wellhead pressures were at a maximum at the start of sparging and declined to pressures that approached

hydrostatic head after steady state conditions were achieved. (Based on a depth to water of 13.5 bgs and

the top of the screen interval for well SW-I at 18.25 feet bgs, the hydrostatic head was 2.1 psi.) During

tests AS-l and AS-2, the pressure distribution away from the well indicated detectable influence at most

saturated-zone monitoring points, including "C" and "D" level monitoring points (MPs). The only

exception was MP-03D, located 15.6 feet from SW-l. The detection of strong influence at MP-03C

during each test indicated a preferential flow path between SW-1 and MP-03C. The presence of

preferential flow paths is expected based on the relatively heterogeneous soil lithology. The relatively

low pressure response during tracer tests T-l and T-2 occurred because helium monitoring was conducted

during the tracer tests. Pressure was released from the monitoring points when monitoring for helium.

Thus, a buildup of pressure to the extent detected during tests AS-l and AS-2 was not evident at most of

the monitoring points during the tracer tests.

Depth to Water Data - Air Sparge Tests

Results ofmonitoring for depth to water during air sparge testing are presented in Table 6-7. Depth to

water decreased at all MPs immediately after air sparging began, with the largest change occurring at

MP-O1C. The decrease in depth to water is indicative of groundwater mounding that resulted when water

was displaced by air injected into the subsurface through the sparge well, SW-l. Bubbles were detected

in monitoring point MP-03C during air sparge testing. The observation ofbubbles in MP-03C provided

direct evidence of a preferential flow path between the sparge well and MP-03C. Results of depth-to-
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groundwater monitoring suggest some sparging influence to a distance of at least 15.6 feet from the

sparge well.

Soil Gas Data - Air Sparge Tests

Results of field screening of soil gas for hydrocarbons, oxygen, carbon dioxide, and methane are

presented in Table 6-8. Concentrations of hydrocarbons decreased at all MPs, while concentrations of

oxygen increased relative to the baseline soil gas conditions measured on June 14,2001. Methane levels

decreased at most MPs (MP-01A, -OlB, -02A, and -03A). The reduction in concentrations of

hydrocarbons and methane, combined with the increase in concentrations of oxygen, are positive

indications that air sparging influenced soil gas conditions at these locations. The increase in oxygen is

likely a result ofthe oxygen added to the system by injection of air into the saturated zone via the sparge

well, eventually rising up through the saturated zone into the vadose (unsaturated) zone. The reduction in

concentrations of hydrocarbons and methane likely occurred because the injected air diluted the baseline

concentrations of hydrocarbons and methane as it displaced soil gas in the vadose zone.

The results of analysis for carbon dioxide were less conclusive, possibly because carbon dioxide exists as

J a solute within the water. As the injected air moved through the saturated zone, carbon dioxide

equilibrated between the aqueous and vapor (bubbles) phases, thus transporting carbon dioxide to the

vadose zone. Because baseline levels of carbon dioxide were already relatively high, a significant change

in levels of carbon dioxide was not observed in soil gas at most MPs. Results of the analysis of soil gas

suggest that the effective radius of influence extended beyond MP-03, located 15.6 feet from SW-1.

One set of soil gas samples was collected for laboratory analysis from monitoring point MP-O1B during

test AS-2. The samples were analyzed for total hydrocarbons using NIOSH method 1550, and for VOCs

using EPA method TO-14. Results of the laboratory analysis are presented in Table 6-5. The analysis

using NIOSH method 1550 resulted in 253 ppmv total hydrocarbons as diesel. This value was

approximately 25 percent of the corresponding field screening result of 1,041 ppmv. The analysis using

EPA method TO-14 resulted in the detection of cyclohexane at a concentration of 4.4 ppmv. It is likely

that the detection of cyclohexane is a result of cross contamination from hexane that was transported in

the same vehicle on the day of sampling. Hexane (industrial grade) is commonly used to decontaminate

field equipment at the site. Additionally, hexane may have been on the sample tubing (Teflon) used to

connect the sample canister to the sample port. BTEX compounds were not detected in the soil gas

sample, with a reporting limit of 0.1 ppmv for these compounds. Copies of the data validation reports are

presented in Appendix C.
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Dissolved Oxygen - Air Sparge Tests

Results of monitoring for DO are presented in Table 6-9. Levels of DO increased immediately after Test

AS-l at three monitor points (MP-OlC, -OlD, and -Q3C) of the six points monitored. DO levels

increased at all monitoring points during the first monitoring round after tests AS-2 and T-2.

Measurements taken on June 18 (3 days after sparge testing) indicate that the level of DO decreased to

baseline levels detected before Test AS-2. This reduction in concentrations of DO suggests that aerobic

biodegradation was likely occurring in the saturated soils after sparge testing.

Results of Helium Tracer Test

Data summarizing the results of helium tracer tests are presented in Table 6-10. Helium was detected at

elevated concentrations (relative to baseline concentrations) at three monitoring points during test T-l,

MP-03B, MP-03C and MP-03D. Helium was detected at elevated concentrations at six locations during

test T-2: MP-OlB, MP-OlD, MP-02B, MP-02D, MP-03C, and MWll-54. The detection of helium at

more monitoring points during the second sparge test may have been a result of air sparge "channels"

emanating from SW-l that developed over the course ofmultiple sparge tests. The results of the helium

tracer test indicate that the effective radius of influence extends at least 15.6 feet from the sparge well,

and that air flow will become even more evenly distributed over time as the air flow channels are

developed.

Summary of Results of Air Sparge Test

The data on pressure, depth to water, soil gas, DO, and helium tracer all demonstrated influence to at least

15.6 feet from the test well. Based on these data, the effective zone of influence for a sparge well within

the diesel-contaminated area of Site 3 is at least 15 feet. Although evidence ofpreferential flow was

observed (a result ofheterogeneous soils), data for the helium tracer test suggest that the effective zone of

influence will increase over time as air flow channels develop around the sparge well. Data for dissolved

oxygen suggest that biosparging (sparging to increase DO levels within contaminated groundwater) is

technically feasible in the diesel-contaminated area at Site 3.

6.4 MPE TESTING

The configuration of the test well included a I-inch diameter Schedule 40 polyvinyl chloride (PVC) drop

tube that extended approximately 6 inches into the water table. Schedule 40 PVC pipe and fittings
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connected the test well to a liquid-ring vacuum pump system. The vacuum pump system included a

) liquid-vapor separator, a liquid ring vacuum pump, and two liquid transfer pumps. Liquid and vapor were

extracted simultaneously by the test vacuum pump via the drop tube. Liquid was separated from the

vapor before it reached the vacuum pump in the liquid-vapor separator. A liquid transfer pump

automatically transferred liquid from the liquid-vapor separator to the oil-water separator. Accumulated

groundwater was pumped to a 500-gallon storage tank, and then transported to the sump at the oily-water

recovery system (ORS), which serves as the inlet for the groundwater treatment system at Site 3.

Sample ports were installed at the drop tube at the top of the well and in the pipe that extends up from the

well casing. The vacuum measured at the well casing indicates the vacuum level at the interface between

the well and the filter pack around the well. The vacuum measured at the drop tube indicates the vacuum

required to draw vapor and liquid to the top of the well. As presented in Table 6-1, two MPE tests were

conducted at monitoring well MWll-54. The test flow rates and vacuum measurements are presented in

Table 6-11.

""
I

./

./

Vapor flow rates during the test ranged from 6.5 to 16.0 scfm. Vacuum levels in test wells ranged from

6 to 15 inches of mercury ("Hg) at the drop tube to 20 to 120"H20 at the casing ofmonitoring well

MWII-54. The distribution of detectable vacuum during test MPE-1 was limited to two points, MP-OIB

and MP-02B. The limited distribution of vacuum during testing was likely caused by several factors,

including a relatively low flow rate (6.5 scfm), a test duration ofless than 1 hour (the test duration was

limited because ofproblems with equipment), and heterogeneous soil conditions. Vacuum was detected

at all monitoring points during test MPE-2 ranging from 0.01 to 1.35"H20. The distribution of vacuum

appeared to be asymmetrical, with the highest vacuum detected at monitor point MP-02B, located

approximately 8.7 feet farther from the test well (MW11-54) than the closest monitor point, MP-Ol.

This same type of distribution was observed during the SVE test at monitoring well MWI1-54. It is

likely that air flow between monitoring well MW11-54 and all MPs is minimal, with the exception of

MP-02B under high vacuum conditions.

The boring log for MP-02 indicates a fine to medium sand lens starting at 11 feet bgs and extending

below the water table. The screen interval for MP-02B is approximately 10 to 13 feet bgs withinthis

sandy lens. The fill consists of silty sand above 11 feet bgs. It is possible that a lens of fine to medium

sand connecting MP-02 and well MW11-54, but not well MW11-54 and the other MPs, results in this

asymmetrical vacuum distribution.

Results of depth to water measurements during MPEtests are presented in Table 6-12. Depth to water

increased at all C- and D-level MPs during both MPE tests. The changes in depth (from baseline) ranged
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from 0.2 feet at MP-03D (19.7 feet from the test extraction well) during test MPE-1 to 0.5 feet at MP-01C

(5.0 feet from the test well) during test MPE-2. The change in depth to water was more pronounced at all

points during the second MPE test than during the first, likely a result of the higher test flow rate and

extended duration of the test (test MPE-2 was 4.3 hours long, test MPE-1 was 0.9 hours long). The

change in depth was highest at points closest to the well, demonstrating the formation of a cone of

depression centered around the test well (MW11-54), and extending beyond the farthest monitoring point,

MP-03, at a distance of 19.7 feet from the test well.

Vapor discharge from the test system was monitored in the field for total hydrocarbons using a handheld

Pill and Fill. Results of system monitoring indicated pre-treatment concentrations of total hydrocarbons

ranging from 913 to 1,120 ppmv. The concentration of hydrocarbons decreased steadily throughout

testing, as demonstrated by the trend in data collected during test MPE-2. Anaerobic conditions exist near

well MW11-54 as evidenced by the reduced concentrations of oxygen, and the elevated concentrations of

carbon dioxide and methane detected in soil gas using a Landtec GA90. These conditions suggest

biodegradation ofhydrocarbons by indigenous microbes within contaminated soils and groundwater at

well MWII-54. Results ofthe field analysis for total hydrocarbons are summarized in Table 6-13.

One set of soil gas samples was collected from the test system discharge (pre-treatment) during test /--- -,

MPE-2. The samples were analyzed for total hydrocarbons using NIOSH method 1550, and for VOCs

using EPA method TO-14. Results of the laboratory analysis are presented in Table 6-5. The analysis

using NIOSH method 1550 resulted in 1,400 ppmv total hydrocarbons as diesel. This value was

relatively close to the result obtained using field screening methods (see Table 6-13, sample collected

at 12:35) of990 ppmv. The analysis using EPA method TO-14 resulted in the detection ofhexane at

27 ppmv and cyclohexane at a concentration of 15 ppmv. It is likely that the detection of hexane and

cyclohexane was a result of cross contamination from hexane that was transported in the same vehicle on

the day of sampling. BTEX compounds were not detected in the soil gas sample, with a reporting limit of

0.1 ppmv. Copies of the data validation reports are presented in Appendix C.

Measurable free product was not detected in well MW11-54 before testing, and was not recovered

during both MPE tests. Groundwater extraction rates are summarized in Table 6-14. The groundwater

extraction rate ranged from 0.3 to 2.0 gallons per minute (gpm) during test MPE-l, with an increasing

trend throughout testing. The groundwater extraction rate during test MPE-2 initially increased similar

to test MPE-l, ranging from 2.9 to a maximum of 4.0 gpm. After 1.25 hours of testing, the groundwater

extraction rate began to decline to a minimum of 2.2 gpm at the end of the test, after approximately 4.2

~~.'
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Results of the MPE pilot tests indicated that air flow is achievable using wells screened similar to well

MWll-54; however, because of the heterogeneous soil conditions, the air flow may be occurring via

preferential pathways. The depth to water measurements indicated effective hydraulic capture within the

test area. Consideration ofMPE applied within this area should take the potential for preferential air flow

pathways into account when a conceptual approach is developed in the EE/CA. Additionally, the

expected groundwater extraction rate at steady-state conditions from an extraction well similar to well

MWll·54 will likely be less than 2 gpm.

6.5 RESPIRATION TEST

The respiration test was conducted to evaluate degradation rates for hydrocarbon within the diesel

contaminated area at Site 3. The test was conducted by injecting air into well VW-l to increase oxygen

levels within vadose zone soils in the test area. Air was injected for approximately 7 hours. After air

injection was stopped at well VW-l, soil gas was sampled periodically at all MPs and was screened for

concentrations of oxygen, carbon dioxide, and total hydrocarbons. The data for oxygen were used to

calculate an oxygen use rate, which in turn was used to calculate the hydrocarbon biodegradation rate.

i Results of the analysis of soil gas samples are summarized in Table 6-15. Baseline levels of oxygen
,/

ranged from 5.4 percent at MP-02B to 22.5 percent at VW-1. Levels of oxygen had decreased at all

locations by the end of the test. The final concentrations of oxygen ranged from 1.3 percent at MP-02B

to 16.2 percent at MP-OIA. The calculated biodegradation rates, presented in Table 6-15, were 0.3 to

11.1 milligrams (of hydrocarbons) per kilogram (of soil) per day (mg/kg/day). The highest

biodegradation rates were calculated based on data from the deep (B-Ievel) monitor points and well

MWll-54, as expected because these locations are screened closest to the water table and within the

product smear zone. They therefore are in contact with soils that contain the highest relative

concentrations of hydrocarbons. Data obtained for each monitoring point are presented in Appendix D.

Appendix D also includes graphs that illustrate oxygen and carbon dioxide concentrations for each

monitoring point.

Results of the respiration test indicate that bioventing is a feasible technology for reducing the mass of

hydrocarbons in soils contaminated with diesel fuel at Site 3. The average biodegradation rate for B-Ievel

MPs, including MWll-54, was 5.2 mglkg/day.

/
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7.0 FINDINGS FROM EXPLORATORY TRENCHING

Structures and piping within this area were removed in March 2001 to enable collection of samples from

all of the recommended locations in the former FRF (IT Corp. 2001). The structures included tanks,

concrete sumps, valves, and piping. Debris and waste discarded on the subsurface were discovered

during these activities, and the general content and area of waste was identified. Based on this discovery,

further exploratory trenching to evaluate the contents and extent of the area of waste was included in the

Site 3 FWP (TtEMI2001a).

Information from the initial trenching (IT Corp. 2001) and other trenching at Site 3 is consistent with

the findings of the trenching described in this section. Other trenches were dug at Site 3 to remove

underground pipelines and to install the containment wall and extraction trench. Although some pilings

were uncovered during installation of the containment wall and extraction trench, industrial or household

wastes were not identified.

On July 10 and 11, 2001, 10 exploratory trenches were dug to evaluate content and extent of the waste

(Plates 1-1, 1-2,5-1, and 5-2). Trenches were excavated until fill that did not contain waste was

encountered. Field logs of the trenches are attached in Appendix E.

During exploratory trenching, Ms. Adriana Constantinescu of the Regional Water Quality Control Board

(RWQCB) and Ms. Rebecca Ng of Contra Costa County Environmental Health Services conducted a site

visit with the Navy and TtEMI. Four trenches were open during this site visit to allow the visitors to

observe the waste.

Wastes identified during exploratory trenching were primarily industrial-type wastes. These wastes

include batteries, pilings, braided steel cable, wood scraps, crushed steel containers (including 5-, 10- and

55-gallon drums), and concrete debris. Some household wastes were also identified; they include

beverage bottles, a cosmetics jar, and plate fragments. No food wastes were observed. In addition to

wastes, a structure that may be a dock and pilings was uncovered in trench 2. This structure is believed to

have been a dock based on the location relative to the former shoreline, as evidenced by the horizontal

placement of wood planks, the fasteners used on the planks, and the presence of vertical piles.

Soil staining and free product were also observed in the trenches; this information was used to update

Plates 5-1 (Depth and Thickness of Fuel-Saturated Soils) and 5-2 (Free Product Plume Locations and

Estimated Thickness).
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Following is a summary of observations at each trench:

Trench 1: Batteries, pilings, bottles, braided cable, scrap wood, and broken household items such as
cosmetic jars, beverage bottles, and plate fragments were observed to 9 feet bgs. No food or kitchen
waste were observed. Product staining was observed from 5 feet to 9 ft bgs. Free product was
encountered on groundwater at 9 feet bgs. The total depth of the trench was 10 feet bgs.

Trench 2: Batteries, 5-gallon crushed canisters and relict product staining were observed from 1.5 feet to
3.0 feet bgs. Household items such as a urinal, beverage bottles, cosmetic jars, and rags were observed.
No food or kitchen waste were observed. Product staining was observed from 5.0 feet to 10.0 feet bgs.
Free product was encountered on groundwater at 10 feet bgs. The apparent wood docking (non-redwood)
in the location just above the groundwater table was observed. The total depth of the trench was 10 feet
bgs.

Trench 3: Crushed 5-gallon canisters and household items, wood scraps, and relict product staining were
observed from 1.0 to 2.0 feet bgs. Residual product staining was observed from 2.0 to 3.0 feet bgs. The
total depth of the trench was 11 feet bgs.

Trench 4: Construction debris was observed from 0 to 3.0 feet bgs. From 3.0 to 9.0 feet bgs, a lens of
industrial, construction debris, and relict green staining and household item such as beverage bottles was
noted. No food or kitchen waste was observed. Air monitoring results for breathing zone readings for
VOCs was non-detect. The total depth of the trench was 10 feet bgs.

Trench 5: No debris of any kind was observed. The total depth of the trench was 8 feet bgs.

Trench 6: Product staining, industrial, and construction debris were observed from 7.0 to 8.5 feet bgs.
Thick bunker fuel was observed at 13 feet bgs. The total depth of the trench was 13 feet bgs.

Trench 7: Batteries, 5-gallon crushed canisters, industrial debris, and green fuel staining were observed
from 3.5 to 6.5 feet bgs. Timbers (redwood) and industrial debris were observed in a pocket at 6.5 to 8.0
feet bgs. The total depth of the trench was 10 feet bgs.

Trench 8: No debris of any kind was observed. The total depth of the trench was 8 feet bgs.

Trench 9: Batteries were observed in an isolated pocket with product staining from 2.0 to 5 feet bgs.
Concrete debris and product staining were observed from 3.0 to 6.0 feet bgs. The total depth of the trench
was 6 feet bgs.

Trench 10: A few batteries and product staining were observed in an isolated pocket at 2.0 to 3.0 feet
bgs. Product staining and timbers were observed iri an isolated pocket at 4.0 to 6.0 feet bgs. Product was
observed at 10.0 feet bgs. The total depth of the trench was 12 feet bgs.

The extent of debris and waste appears to be limited to the former fuel reclamation facility, and mostly

within the bermed area of this facility. Wastes appear to be thickest near the center of the delineated

waste area, specifically from near-surface to a depth of approximately 9 feet deep in trenches 1 and 4.

Wastes were significantly thinner from the center to the edges of the boundary of the waste. Waste was

found in a thin interval from approximately 1 to 3 feet bgs along the southern edge of the boundary of the

waste (trenches 2 and 3). Wastes along the northern boundary were also limited to thin intervals and

pockets of waste (in trenches 7, 9, and 10). The volume of waste was calculated as 2,800 cubic yards

based on approximated waste thickness contours shown on Plates 1-1 and 1-2.

GOO693 79COl04\$:\wpdoc.s\usnavyl,p[molatc'do·J791d5. 03 79. J5658\fi11alJcportdoc\2Q-Sep·O I 27 DS.0379.15658



8.0 REFERENCES

Buchman, Michael. 1999. NOAA Screening Quick Reference Tables. September.

Hinchee, R.E. Ong, S. K. Miller, R. N. Downey, D.C. Frandt, R. 1992. Test Plan anq Technical
Protocol for a Field Treatability Test for Bioventing. May.

IT Corp. 2001. Final As-Built Report, Aboveground Storage Tank and Associated Appurtenances
Demolition - Task 2, Naval Fuel Depot Point Molate, Richmond, California. August.

Metcalf & Eddy, Inc. 1979. Wastewater Engineering: Treatment Disposal Reuse, 2nd edition. McGraw
Hill Book Company. Boston, MA.

Tetra Tech EM Inc. (TtEMI). 2000. Final Phase II Remedial Investigation Summary Report, Naval Fuel
Depot Point Molate, Richmond, California. June 2.

TtEMI. 2001a. Final Field Work Plan - Site 3 Sampling and Field Pilot Testing, Naval FuelDepot Point
Molate, Richmond, California. May 14.

TtEMI 2001b. Final Fuel Product Action Level Development Report, Naval Fuel Depot Point Molate,
Richmond, California. August 31.

/- ',,-

G0069379COI04"s;\wpdocs'Dmavy\ptmolatc\cto-379I.ds.0379.15658\finaIJepoTl.doc\20-Sep-QI 28 DS.0379.15658



TABLES

DS.0379.15658



TABLE 1-1
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SUMMARY OF SOIL BORINGS AND WELL INSTALLATIONS

SBll-99 6/20/01 17.3 NA NA NA 13.5 0-3,5-10

SB11-100 6/19/01 14.0 NA NA NA 8.0 0-3,5-10
SB11-100A 6/20/01 17.9 4 9.2 11.2 15.1 0-3,6-10

SB11-101 6/19/01 14.0 NA NA NA 7.0 0-3,5-10
SBII-I02 6/19/01 13.6 NA NA NA 7.4 0-3,5-9

SBII-I02A 6/19/01 16.3 4 7.4 14.3 10.0 0-3,5-10
SB11-103 6/21101 22.0 2 10.0 20.3 16.0 0-3,5-10,17.5-18,18.5-19
SBll-104 6/11/01 24.0 2 13.0 21.0 15.0 0.5-3,5-10
SBll-105 6/11/01 26.0 2 11.8 20.2 13.9 0-3,5-10,15-15.5,16.5-17.5
SBI1-106 6/11101 20.0 2 8.5 18.5 14.8 0-3,5-10
SBI1-107 6/11101 28.0 2 13.6 23.9 18.0 0-3, 5-10, 20, 23 .
SBI1-108 6/14/01 18.0 NA NA NA 8.7 0-3,3-10
SBl1-109 6/14/01 16.0 2 6.1 12.1 8.8 0-3,5-10
SBl1-110 6/15/01 14.0 NA NA NA 6.5 0-3
SBll-l11 6/15/01 10.0 NA NA NA 7.3 1-3,5-10

0 SBII-112 6/14/01 20.0 NA NA NA 10.8 0-3,5-10
SBll-1l3 6/13/01 20.0 2 3.4 16.8 3.5 0-3,5-10,15.1-15.3,16.1-16.4
SBII-114 6/12/01 18.0 NA NA NA 8.5 0-3,5-10
SBII-115 6/12/01 12.0 NA NA NA 5.3 0-3,5-10

SB11-115A 6/12/01 22.5 2 3.8 20.3 5.2 5-10,15-16,19.7-20.1,20.5-20.7
SB11-116 6/18/01 18.0 NA NA NA 7.5 1.2-3,6-10
SBll-1l7 6/18/01 14.0 NA NA NA 3.2 0-3,5-10

SBll-117A 6/18/01 18.2 2 5.4 16.4 6.3 0-3,5-10,9.5,13-13.5
SBll-118 6/20/01 22.0 4 11.4 19.6 12.9 0-3,6-10
SB11-119 6/12/01 16.2 2 7.7 16.3 9.9 0.5-3,5-10

SBll-120 6/13/01 18.0 NA NA NA 5.5 0.5-3,5-10,13.1-13.3,15-15.8,16-16.5

SBll-121 6/5/01 22.0 2 4.5 17.0 6.0 0.5-3,5-10,17.5-17.8

SW-Ol 6/6/01 23.0 2 18.9 20.9 13.6
MP-Ol 6/8/01 21.0 2, 112(1] 5.5[2] 21 [2] 13.5
MP-02 6/6/0 I 21.0 2, 112(1] 5.5[2] 21 [2] 13.5
MP-03 6/6/01 23.0 2, 112(1] 5.5[2] 21 [2] 13.8
VW-l 6/15/01 13.0 2 8.9 12.4

Notes:
[1] Each monitoring point (MP) included four separate points (A, B, C, D); the deep points were 2-inch inside diameter (lD)

wellscreen and riser, the shallow points were constructed using 1/2-inch ID wellscreen and riser.

[2] The screen intervals for the MPs were approximately: A = 5.5-7 feet bgs; B = 10-12 feet bgs; C = 15-16.5 feet bgs; D = 19-21 feet bgs

0 bgs Below ground surface

NA Not applicable

MP Monitoring point

s:\projectlnavy\ptmolate\CT0379\letterReport\finallableslbores&wells.xls\10/112001 DS.0379.15658



TABLE 1-2
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SUMMARY OF SOIL BORINGS AND SAMPLING

SBII-100 14 0-3.0
5.0-10.0

I---I----.----I---t---I----I---:-I- I I,- I --:-1--+-----:- I

I I I Former FRF - Monitor well installed
1--4---1-------- -"-----I---=---1------"--t-----t-;------;:---,---;;------;-----,-;-.,--,:;--~__;_-11

I I I because of shallow depth to Bay Mud

SBII-100A 20 0-3.0------
6.0 - 10.0

I I I Boring advanced to allow installation
I I I of monitor well near SBII-IOO

SBll-JOl 14 0-3.0_._-------- --
5.0 - 10.0

I I I Former FRF
I 1 -1-----:---1--\--

SBlI-102 13.6 0-3.0 I 1 I----- ------ ---------------+-..,.-1-- -----+------+------ ---- --------1----1--
5.0 - 9.0 I 1 I

Former FRF - Well not installed due
to SI131 ow depthto Bay Mud----

SBII-102A 16 0-3.0 I I I
5.0 - 10.0 I I I

Boring advanced to allow installation
ofmonitor well near SBII·102

Treatment Ponds Area/Shoreline22SBlI-103 0-3.0 I I
5.0 - 10.0 I I

-------------I-----l----:-::-:-:-::-:---II---I---t---I--------- ----I----If-----~----I----I----
15.0-16.0 [6] I

---------t---- 1--,---,---,--,,-,------11---\ I----,---t---I-----I--,--,--/---,---I---I----I-----I----------------------11
_____1_----:1:.--::7.:.::.5,-----:-18:-:-.°=-+__1-__1---,:--1-_1 _--'-[7~]_4-_I"--.-+_ __'___I----\----I-----I--- -11

18.5-19.0 I

___S_B_I_I-:!92._1-_2_4__I-_---::O---::.5_----::3.,...0.,.. [8] I 1 -+- 1__
1 1

Treatment Ponds Area/Shoreline
5.0 - 10.0 [8] I I

SBll-105 __2_6__1---,--0--...,3--:-.0--,-----I1---t--,---1---t----t _~[8;:,;]-,---+-_--:-1__-1- I +_....:I-=--_I -+ IT.::.:r:.::e.::.:at::cm:.::en::.:t:.::P_-=-0::cnd:.:s.:A.=r.::.:ea/::.:S:.:h:.::o.:.:re::.:li::cne=-- 1I
5.0 - 10.0 [8] I I--_._----_._-- ----..---- ------- -- --_. - --- ----.'"-------- ----I-----'-=--- ----
15.0 - 15.5 [9] I

----------1----1--:-16=-.5=--"""'1-='7.-::-5--jl--t--+---:--+ [9] 1

SBII-106 20 ° - 3.0 I I Treatment Ponds Area/Shoreline
1-----:::--:-----:--:--::---+--1---- --------I----:---j----;--t----I-----I---

5.0 - 10.0 I I

___S_B_I_!-:.!.0_7_-1 2_8_-t__O-,---3--:-'::-0-,--_1 I__I_---=I_--t-_--:--_-l- I-_I-_--,-_t-=T::.:re----:a----:tm:.;.:e::.::nt Ponds Area/Shoreline
5.0 - 10.0 I , __1__1---- 1- 1 _

---------t----1---=-20::-.""0-- 1 .- 1-
------------------- -----1----::-:---;- --t--..,.------ ------1----/-----1----1-----1-------·---·-----·-----·------

23.0 I I

SBII-108 18 0-3.0 I I 1 Treatment Ponds Area
11--------I-------I1---::-

5
..,..0-. .,..IOo--.0:---I------I---t---II--- I I 1--

1
--1----+--,---1----1--------------11

SB11-109 16 0- 3.0 I I I Treatment Ponds Area
1----''------t---:

5
,-,.0-_...,1-,--0.--=-0-- ----- --I---I-----I--I-=---j------:I'-----I------:I'-----I----t-----I----:-+::.:----:.::.:.:..:..::.:..:..::.:..:~--'--'---------II

___Jl_~!_:.!.!.9 14 1_----:::-'=°_-----:3.::.-0::---1---1--:--t---t-- I 1-_1_4-__1__---I-----+--
5.0-10.0 I I 1

Treatment Ponds Area
---------11

~~..!..I:!..!L I_O I---I.O-,---3..,.....,°__1--- __ _ ~__ I __I I --t I --t-=-Tr:.:e.=.at::.:m:.::e.=.nt:.:P....:o_::.nd::.:s:...:A.=r.=.ea=-- _
5.0 - 10.0 I I I

s:\prOiC)PIMorateICT0379\letterRepOrllfinallableS/detalled_Soll_xls1SOIL110/1012001



o (-)
TAllLE 1-2

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SUMMARY OF SOIL BORINGS AND SAMPLING

o

-----t------ __0_-_3_.0__.--f-....,-+---lI---1-----I--I,-----I--:---I---:-I--I-----I---- -..,---t---------------.II
5.0 - 10.0 1 I

__S_B_I_I-_II~_-+__20__I 0.,--._3.,--'0:-:-. ~ I----I_-L- __ .-!. . Treatment Ponds Area/Former Sum.E.__
5.0 .. 10.0 I I I Pond

------- ---------- --------------
_____1 1--15-.1---15-.3- __ --1--'---1----:--1----- __1__ I

16.1 - 16.4 I I

SBII-114 18 0-3.0 I I I Treatment Ponds Area
~--c:-5.":-0-=-1:'::0-=.0--I---·----- [loJ---I------ --1--1----:-

1
--1----- ---.-

SBII-115 0-3.0 I I I
---I------f--

5.0 - 10.0 I I I
Treatment Ponds AreaIFormer Sump Pond

SBII-115A

-----1---

5.0 - 10.0 I I I Extra boring, advanced to collect "ep"
---------- ----- - ---··--1---- I-----~----I_----=--:---___:---'---

15.0 - 16.0 -I-I---.-t-----I---=.I--f----O---I-- and "TD" samples; samples not
19.7 -20.1 I -.!.. . ._-1- I -+..:.co-'-:I:..;le..:.c:.:te..:.d-.::at.:,S-'-:B:...I..:.I:--I,..cI:...5-=b_e_ca_u..:.se_o..:.f_
20.5 - 20.7 refusal at 12 feet bgs

1I__S_B_I_I_-I_I_6_-t-__1_8__I__I_.2_-_3_.0 .__--+---.---1---1--1---:'---1-..!--- I FT:..:re..:.at:.::m:..;e:..:n:..:tP:...o:..:n:.::d:..:s:..:A:..:re..:.a/..:.B..:.I-=dg=-:...6_
6.0 - 10.0 I I

SBII-117 14 0-3.0 I I I TreatmentPondsArea/FormerTankF
II---=-=:..:...::....:...c.:--I--.::...:..-I--c:-~=-=----·.---.- --I----t----j-----:---I-- .-..- -.-'- -".-- ---.------

5.0 - 10.0 I I I

SBII-117A 21 "",,0_-3:-.0:-::-_ 1-- --I---1----I-----=I-=---I--....,--I-J..-.- _.J. _
____5_.0...:.~0 +-__1-__1--__-1 -1 1__1__1__ I _1_--+_

9.5 I I I
1--,..-,----,-,,----- •.-- --

13.0 - 13.5 I [7] I 1

Installed subsequent ta SB 11-117
closer ta an area suspected to cantain
TPH at levels adequate for evaluating
"ep"

__SB_I_I:..!..!.:..:8_t-_2_2__1 0- 3.0 I I I
6.0 - 10.0 ------1-----+--:

1
--1--

1
-----:-

1
--1----

Treatment Ponds Area/Shoreline

II--_S_B_"_-_11_9__I-_I_6_.2__I__"::'0"::'.5_-""'3:-.0::--_I-__t I I __1 ...__1- 1
5.0 - 10.0 1 I I

Treatment Ponds ArealDiesel Rd

SBII-l20 18 0.5 - 3.0 I I I Treatment Ponds Area/Farmer Sump
11----'-----1-----1-·-----------

5.0 -10.0 .__ ._.__ __ _I ..__1. 1__ .. . I--P_o.n_d _
13.1 - 13.3 I

-----If----I-------I------1---1---Jf-----I----t-----t-----
15.0 - 15.8 I
16.0 _16.5 1--,---1----.no--1----:c--I----I-------I----I-----1---- --fTE""x""'tr-ac-sa-m-p·le"fo-:r-;yTo;;P..H-:-e-:-::xt::::ra:-=ct=aubleo~ni-y-

SBII-121 22 0.5 - 3.0 I Treatment Ponds AreaIFormerTank G
11----=.=..:...:-'---'---t--=--'---I----5~O_--10-.0-- ------ ----- ---.-----I--+----t--

17.5 _ 17.8 -- -~_t_---·I----:c__-I---·---.- I

SSTG-OI 6 0-3.0 Former Tank G

s:lprojecl\navylPtMolateICT0379ILetterReportlfinaltables/detailed_soil.xlslSOILI10/1012001 Page 2 of 3 DS.0379.15658



TABLE 1-2
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SUMMARY OF SOIL BORINGS AND SAMPLING

SW-I 0 0 0 0

MP-OI 0 0 0 0

MP-02 0 0 0 0

MP-03 0 0 0 0

VW-I 0 0 0 0

Total 27 27 II 5

Notes:
bgs Below ground surface
FRF Fuel Reclamation Facility

70 33 49 37 12 4

No laboratory samples collected
No laboratory samples collected
No laboratory samples collected
No laboratory samples collected
No laboratory samples collected

[II Sampling Objectives:

SS
5-10
ep

QC
TO

Composite surface sample for comparison to terrestrial ecological action levels (composite from 0-3 feet bgs)
Composite sample collected between 5 to 10 feet bgs
Two soil samples collected from within the planned screen interval of the monitoring well to be installed within the soil boring;
results to be used to evaluate empirical soil-groundwater equilibrium partitioning.
Quality control/quality assurance samples
Sample collected at total depth (bottom) of boring, specifically near or at the top of the Bay Mud

[2] Laboratory analyses include:
TPH Total petroleum hydrocarbon as gasoline, diesel, residual (bunker fuel); analysis conducted on all SS, 5-10, and ep samples

BTEX Benzene, toluene, ethylbenzene, and xylenes; analysis conducted on all SS, 5-10, and ep samples except where VOCs are being analyzed
PAHs Polynuclear aromatic hydrocarbons; analysis conducted on all SS and 5-10 samples
HPC Total heterotrophic plate counts; analysis conducted on selected 5-10 or ep samples

VOCs Volatile ogranic compounds; analysis conducted on samples from selected borings - analysis of SS, 5-10, and TD samples

P] Analysis for PAHs in soils was only conducted in samples from 0 to 10 feet bgs ("SS" and "5-10" samples)

[4] Borings to install wells for AS/SVEIMPE testing in the vicinity ofMWII-54.

[5] Samples collected for VOC analysis from the "SS" and "5-10" sample locations of selected borings; and from "TD" of other select borings

[6] A sample was added at 15.0-16.0 because ofobserved soil contamination

(71 A sample for TPH-extractable was not collected because of limited sample volume

[8J PAHs were scoped in the field work plan, but were not collected because of limited sample volUl

[91 BTEX was scoped in the field work plan, but was not collected because of limited sample volum

[10] HPC was scoped in the field work plan, but was not collected because of limited sample volume

[Ill An extra sample was collected for TPH-extractable to check level of contamination within upper portion of the Bay Mud

s:\pro("'\,ptMolateICT0379ILelterRep0r1lfinaltableS/detailed soil.xls1SOILl10/1012001'''-.J -
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o
TQEl-3

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SUMMARY OF GROUNDWATER SAMPLING

o

MWll-lOOA 1 1 formerFRF
MWIl-l02A 1 1 fonnerFRF
MWll-103 1 1 Treatment Ponds Area/Shoreline
MWll-104 1 1 Treatment Ponds Area/Shoreline
MWll-105 1 1 Treatment Ponds Area/Shoreline
MWII-106 1 1 Treatment Ponds Area/Shoreline
MWll-107 1 1 1 1 1 Treatment Ponds Area/Shoreline
MWII-109 1 1 1 1 1 Treatment Ponds Area/fonner GWTP
MWll-1l3 1 1 Treatment Ponds Area
MWll-ll5A 1 1 Treatment Ponds Area
MWll-ll7A 1 1 Treatment Ponds ArealTank F
MWll-1l8 1 1 Treatment Ponds Area/Shoreline
MWll-ll9 1 1 Treatment Ponds ArealDiesel Road
MWll-l2l 1 1 Treatment Ponds AreaIFonner Tank G

EXISTING WELLS
MWll-09 1 1 Treatment Ponds Area/Shoreline
MWII-lO 1 1 Treatment Ponds Area/Shoreline
MWll-l2 1 1 Treatment Ponds Area/Shoreline
MWll-13 1 1 Treatment Ponds Area/Shoreline
MWll-2l 1 1 Treatment Ponds Area/Shoreline
MWll-27R 1 1 1 Treatment Ponds Area
MWll-30 1 1 Treatment Ponds Area
MWll-3l 1 1 Treatment Ponds Area/Shoreline
MWll-33 1 1 Treatment Ponds Area/Shoreline
MWll-41 1 1 1 Treatment Ponds Area
MWll-44 1 1 1 Treatment Ponds Area
MWll-49 1 1 1 Treatment Ponds Area/BId 6
MWll-51 1 1 Treatment Ponds Area/BId 6
MWll-53 1 1 Treatment Ponds Area/Shoreline
MWll-54 1 1 Treatment Ponds Area/Shoreline
MWll-92 1 1 Treatment Ponds Area/Shoreline

G0069379CO I04\s :\project\navy\ptmolate\cto379\letterreport\finaltables\TabIe 1~3.xls\ I0/8/200 1 Page 1 of2 DS.0379.15658



TABLE 1-3
NAVAL FUEL DEPOT POINT MOLATE, lUCHMOND, CALIFORNIA

SUMMARY OF GROUNDWATER SAMPLING

MWIl-94 I I I Treatment Ponds Area/Shoreline
MW13+27 I I I Treatment Ponds Area/Shoreline
MW16+25 1 1 I Treatment Ponds Area/Shoreline
MW-I I I I . Treatment Ponds Area/Shoreline
MW-3 I I I Treatment Ponds Area/Shoreline

ITotal 35 35 23 13 8 8 8 8 2 5

Notes:

lal Laboratory analyses include:
Anions
BTEX
Fe(II)
TKN
HPC
PAHs
TPH

VOCs

Nitrate, orthophosphate, and sulfate
Benzene, toluene, ethylbenzene, and xylenes
Dissolved ferrous iron
Total Kjeldahl nitrogen
Heterotrophic plate counts
Polynuclear aromatic hydrocarbons
Total petroleum hydrocarbon as gasoline, diesel, residual (bunker fuel)
Volatile organic compounds

G00693 79CO104\s:\project\navy\ptmolate\cto379\letterreport\finaltables\Table 1·3 .xls\1 0/81200I
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{~LE 2-1
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SITE 3 ANALYTICAL RESULTS FOR ANALYSIS OF SOIL SAMPLES FOR TPH, PAn, AND VOC PARAMETERS

u

SB11-99 SB11-99 SB11-IOO SB11-IOO SB11-IOOA SBII-IOOA SB11-IO SB11-101 SB11-102 SB11-102 SBll-I02A SHll-I02A
SAMPLEID (0-3.0) (5.0-10.0) (0-3.0) (5.0.10.0) (0-3.0) (6.0-10.0) (0-3.0) (5.0-10.0) (0-3.0) (5.0-9.0) (0-3.0) (5.0-10.0)

SAMPLE DATE 6/20/2001 6120/2001 6119/2001 6/19/2001 6/20/2001 6/20/2001 6/19/2001 6/19/2001 611912001 6/19/2001 6/1912001 6/19/2001

!Chemical Constituent (lOg/kg)

lGasoline 0.56 U 0.56 U 0.59 U 0.57 U 0.53 U 0.53 U 0.56 U 0.62 U 0.6 0.8 0.55 U 1

Diesel Range Organics II U II U 12 U 1100 II U II U 230 U 490 U 3900 5300 55 U 2600 D

Motor Oil Range Organics 385 I\l 91 I\l 347 I\l 1200 I\l 170 I\l 49 I\l 3800 Z 17.500 I\lD 1600 I\l 5300 1\'1 1290 1\1 26001\'1

P-5 Range Organics II U II U 12 U 110 U II U II U 230 U 490 U 240 U 490 U 55 V 480 V

TPH - Bunker Fuel (CIO-C28) II U II V 12 U 110 V II V II U nov 490 V 240 U 490 V 55 V 480 V

VOCs <JIg/kg)

acetone 110 Rc 110 Rc 120 Rc 110 Rc 110 Rc 110 Rc 110 VJbc 120 UJbc 12.000 Rc 12.000 Rc 110 Rc 12.000 Rc

(benzene 56 V 5.6 V 5.9 U 5.7 U 5.3 U 5.3 U 0.8 Jg 6.2 U 610 U 620 V 5.5 V 600 U

Ibromobenzene 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 V 56 V 6.2 U 610 V 620 U 5.5 U 600 U

[bromochloromethane 5.6 V 5.6 V 5.9 U 5.7 U 5.3 V 5.3 U 5.6 U 6.2 V 610 V 620 U 5.5 V 600 V

[bromodichloromethane 5.6 V 5.6 V 5.9 U 5.7 U 5.3 V 5.3 V 5.6 U 6.2 U 610 V 620 U 5.5 V 600 U

[bromofonn 5.6 V 5.6 U 5.9 V 5.7 U 5.3 V 5.3 V 5.6 U 6.2 V 610 V 620 U 5.5 U 600 V

bromomethane 5.6 V 5.6 V 5.9 V 5.7 U 5.3 V 53 U 5.6 U 6.2 U 610 V 620 V 5.5 V 600 U

2-butanone (MEK) 110 V 110 U 120 Rc 110 Rc 110 V 110 U 110 Rc 120 Rc 12.000 VJbc 12.000 VJb IIO Rc 12.000 VJb

In-butylbenzene 56 V 5.6 V 5.9 U 5.7 V 5.3 U 5.3 U 5.6 V 1 Jg 900 580 Jg 5.5 V 430 ./g

sec-butylbenzene 5.6 V 5.6 U 5.9 U 5.7 V 5.3 U 5.3 U 5.6 V 0.7 Jg 340 Jg 250 Jg 5.5 U 190 Jg

tert-butylbenzene 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 V 610 V 620 U 5.5 U 600 U

carbon disulfide 5.6 V 5.6 V 5.9 UJc 5.7 UJc 5.3 U 5.3 V 56 UJc 6.2 VJc 610 V 620 V 5.5 UJc 600 U

arbon tetrachloride 5.6 U 5.6 U 5.9 Uk 5.7 lJJe 5.3 U 5.3 V 5.6 Uk 6.2 Vk 610 V 620 U 5.5 lJJe 600 V

chlorobenzene 5.6 U 5.6 U 59 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 U

dibromochloromethane 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 U

chloroethane 5.6 V 5.6 U 5.9 V 5.7 U 5.3 U 5.3 U 5.6 U 62 U 610 U 620 V 5.5 U 600 U

ehlorofonn 5.6 V 5.6 V 0.7 Jg 0.8 Jg 5.3 V 5.3 V 0.8 Jg 0.8 Jg 130 Jg 130 Jg I Jg 140 Jg

chloromethane 5.6 U 5.6 U 5.9 V 5.7 V 5.3 V 5.3 V 5.6 V 6.2 U 610 U 620 V 5.5 U 600 V

?-ehiorotoillene 5.6 U 5.6 U 5.9 U 5.7 V 5.3 U 5.3 V 5.6 U 6.2 U 610 U 620 V 5.5 V 600 U

~-ehlorotoluene 56 U 5.6 V 5.9 U 5.7 U 5.3 U 5.3 U 5.6 V 6.2 U 610 U 620 V 5.5 U 600 U

1.2-dibromo-3-chloropropane 5.6 U 5.6 V 5.9 V 5.7 U 5.3 U 5.3 V 5.6 U 6.2 U 610 U 620 V 5.5 V 600 U

1.2-dibromoethane (EDB) 5.6 V 5.6 V 5.9 V 5.7 U 5.3 U 5.3 V 5.6 V 6.2 U 610 U 620 U 5.5 U 600 U

dibromomethane 5.6 U 5.6 V 5.9 U 5.7 U 5.3 V 5.3 U 56 U 6.2 U 610 V 620 U 5.5 V 600 V

1.2-diehlorobenzene 5.6 V 5.6 U 5.9 V 5.7 U 5.3 U 53 V 5.6 U 6.2 V 610 U 620 V 5.5 V 600 V

1.3-diehlorobenzene 5.6 V 5.6 V 5.9 V 5.7 V 5.3 V 5.3 U 5.6 U 6.2 U 610 U 620 V 5.5 U 600 U

lA-dichlorobenzene 56 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 U

dichlorodifluoromethane 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 V 5.5 U 600 U

I,I-dichloroethane 5.6 U 56 V 5.9 U 5.7 V 5.3 V 5.3 U 5.6 U 6.2 U 610 V 620 U 5.5 U 600 U

1.2-dichloroethane 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 U

I.I-diehloroethene 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 V 6.2 U 610 U 620 U 5.5 U 600 U

is-I.2-diehloroethene 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 U

rans-I,2-dichloroethene 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 U

1.2-dichloropropane 5.6 V 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 U

1.3-diehloropropane 5.6 V 5.6 U 5.9 U 5.7 U 5.3 V 53 U 5.6 V 6.2 U 610 U 620 V 5.5 V 600 U

2.2-dichloropropane 5.6 Vk 5.6 UJe 5.9 UJc 5.7 UJe 5.3 lJJc 5.3 UJc 5.6 Uk 6.2 UJc 610 V 620 U 5.5 Vk 600 U

t,l-dichloropropene 5.6 V 5.6 U 59 I) 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 U

eis-I.3-diehloropropene 5.6 V 5.6 U 5.9 U 5.7 V 5.3 U 5.3 V 5.6 U 6.2 V 610 V 620 V 5.5 V 600 V

rans-l J-dichloropropene 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 V

ethylbenzene 5.6 V 5.6 V 5.9 U 5.7 U 5.3 V 5.3 U 5.6 V 6.2 U 610 U 620 V 5.5 U 600 U

lexachlorobutadiene 5.6 V 5.6 U 5.9 V 5.7 U 5.3 V 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 V 600 U

isopropylbenzene (cumene) 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 V 610 U 620 U 5.5 V 600 V

p-isopropyltoluene 5.6 U 5.6 V 5.9 U 5.7 U 53 U 5.3 V I Jg 6.2 U 610 U 620 U 5.5 U 600 U

methylene chloride 5.6 UJb 5.6 UJb 5.9 U 5.7 U 5.3 UJb 6 UJab 5.6 U 6.2 U 610 U 620 V 5.5 U 600 U

-methyl-2-pentanone (MIBK) 56 U 56 V 59 U 57 U 53 V 53 U 0.7 Jg 62 U 6100 U 6200 V 55 V 6000 U

nethyl-t-butyl ether (MTBE) 5.6 V 5.6 U 5.9 U 5.7 U 5.3 U 5.3 V 5.6 U 6.2 U 610 V 620 U 5.5 U 600 U

naphthalene 5.6 U 5.6 U 5.9 U 5.7 V 5.3 U 5.3 V 5.6 U 6.2 V 510 Jg 620 V 5.5 U 600 V

n-propylbenzene 5.6 U 5.6 V 5.9 U 5.7 U 5.3 U 5.3 V 5.6 U 6.2 U 100 Jg 68./g 5.5 V 600 U

styrene 5.6 U 5.6 U 5.9 V 5.7 V 5.3 V 5.3 lJ 5.6 U 6.2 U 610 U 620 V 5.5 U 600 V

1.1.1.2-tetrachloroethane 5.6 V 56 V 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 62 U 610 U 620 V 5.5 U 600 U

1.1,2,2-tetrachloroethane 5.6 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 U 610 U 620 U 5.5 U 600 U

etrachloroethene 5.6 U 5.6 lJ 5.9 V 5.7 V 5.3 U 5.3 V 5.6 U 6.2 V 150 Jg 620 V 5.5 V 600 V

toluene 5.6 V 5.6 U 0.5 Jg 5.7 U 5.3 U 5.3 V 0.8 Jg 6.2 V 610 U 620 V 5.5 U 600 V

1.2.3-triehlorobenzene 5.6 V 56 V 5.9 U 5.7 U 53 U 5.3 U 5.6 U 6.2 U 610 U 620 V 5.5 U 600 V

I,2,4-triehlorobenzene 5.6 UJe 5.6 VJc 5.9 U 5.7 lJ 5.3 VJc 5.3 Uk 5.6 V 6.2 U 610 U 620 V 5.5 U 600 U

I.I.I-triehloroethane 5.6 U 5.6 U 59 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 V 610 U 620 U 5.5 V 600 U

1.1.2-triehloroethane 5.6 V 5.6 U 5.9 V 5.7 U 5.3 U 5.3 U 5.6 U 62 U 610 V 620 U 5.5 U 600 V

richloroethene 5.6 U 5.6 U 5.9 U 5.7 V 5.3 U 5.3 U 5.6 U 6.2 V 610 V 620 U 5.5 U 600 V

richlorofluoromethane 5.6 V 5.6 U 5.9 U 5.7 U 5.3 U 5.3 V 5.6 V 6.2 V 610 U 620 V 5.5 U 600 V

1.2.3-triehloropropane 56 U 56 V 5.9 U 5.7 U 5.3 U 5.3 V 5.6 U 6.2 V 610 U 620 U 5.5 U 600 V

1.2A-trimethylbenzene 5.6 V 5.6 U 5.9 U 5.7 U 5.3 V 5.3 U 5.6 V 0.5 Jg 100 ./g 74 Jg 5.5 V 65 Jg

1.3,5-trimethylbenzene 56 U 5.6 U 5.9 U 5.7 U 5.3 U 5.3 U 5.6 U 6.2 V 610 U 620 U 5.5 V 600 V

vinyl chloride 56 U 5.6 U 5.9 U 5.7 U 53 V 5.3 V 5.6 U 6.2 V 610 U 620 V 5.5 U 600 V

xylene (total) 5.6 U 5.6 V 5.9 U 5.7 U 5.3 V 5.3 U 0.6 Jg 6.2 U 190 Jg 620 U 55 U 600 U

PAJls (Jig/kg)

acenaphthene 1400 U 280 U 300 U 1100 V 260 U 270U 1100 U 620 lJ 6100 V 12.000 U 1400 V 1200 V

acenaphthylene 560 U 110 V 120 U 460 U 110 U 110 U 450 V 250 lJ 2400 V 4900 V 550 U 480 V

.:mthracene 120 20 64 250 180 10 160 25 U 4200 1800 350 48 U

enz(a)anthracene 380 37 89 1210 282 38 280 88 3900 9700 400 5980

benzol a)pyrene 520 52 47 46 U 301 43 45 U 25 U 240 U 490 U 420 48 U

benzo(b)fluoranthene 250 31 84 46 U 190 24 310 25 U 2900 2500 230 48 U

benzo( g.h.i)perylene 440 75 120 46 U 160 II U 45 U 25 U 240 V 490 U 470 48 UJj

enzo(k)fluoranthene 190 23 170 46 U 99 10 510 25 V 6130 1500 180 48 U

ehrysene 530 44 46 370 342 36 700 8 Jg 890 4100 420 2810

dibenz(a.h)anthraeene 140 UJj 28 U 230 110 V 180 27 U 500 62 U 4700 1200 V 140 U 120 Ulj

fluoranthene 1000 63 12 U 390 839 73 220 25 V 2700 490 U 1580 48 U

fluorene 56 VJj II U 12 U 46 U II U 11 V 45 U 25 U 240 U 490 V 55 U 48 VJj

indeno( 1.2.3-cd)pyrene 270 32 12 U 46 U 130 II V 45 U 25 U 1100 490 V 260 48 U

naphthalene 1400 U 280 U 300 U 1100 U 260 U 270 V 1100 U 620 U 6100 U 12.000 U 1400 V 1200 V

phenanthrene 1290 68 249 490 636 55 430 30 14,000 5800 2260 260

lPyrene 870 61 62 2010 815 72 220 25 U 2200 17,600 1000 9780

I-methylnaphthalene 1400 U 280 U 300 V 1100 V 260 U 270 V 1100 V 620 U 6100 U 12.000 U 1400 U 2500

2-methylnaphthalene 1400 U 280 U 300 U 1100U 260 U 270 U 1100 U 620 U 6100 U 12.000 U 1400 V 1200 U
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NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SITE 3 ANALYTICAL RESULTS FOR ANALYSIS OF SOIL SAMPLES FOR TPH, PAH, AND VOC PARAMETERS

u

8811-103 8811-103 8811-103 8811-103 8811-103 8811-104 8811-104 8811-105 8811-105 8811-105 8811-105 8811-106 8811-106
SAMPLEID (0-3.0) (5.0-10.0) (15.0-16.0) (17.5-18.0) (18.5-19.0) (0.5-3.0) (5.0-10.0) (05-3.0) (5.0-10.0) (15.0-15.5) (16.5-17.5) (0-3.0) (5.D-IO.0)

8MIPLE DATE 6/2t/2001 6/21/2001 6/21/2001 612112001 6/2112001 6/1112001 6/1112001 6/1112001 6/1112001 611112001 6/11/2001 6/1112001 611112001

Chemical Constituent (mg/kg)

!Gasoline 054 U 0.55 U 0.8 Ja 0.5 U O.s Jag 0.51 U 0.49 U 0.53 U 0.46 U sao Jj 430 J.i 0.46 U 0.45 U

Diesel Range Organics 430 U 220D 10,700 D NA 10.500 F 52 U 55 D 68 D II U 8700 D 16,000 D 10 U 11 U

Motor Oil Range Organics 2200 M 420 M 7900 M NA 7600 M 190 M 120 M 373 M 13M 5100 M 4100 1\1 1201\1 8 Jg

JP-5 Range Organics 430 U tlO U 450 U NA 480 U 52 U II U II V II U 460 U 2300 U 10 U II U
TPH - Bunker Fuel (CIO-C28) 430 U 110 V 450 U NA 480 V 52 V II U 11 V II V 460 V 2300 V 10 V 1I l'
YOCs <ltg/kg)

acetone NA NA NA NA NA 110 Rc 120 Rc 120 Rc 130 V NA NA NA NA
benzene 054 U 0.55 V 0.57 U 0.5 V 0.6 U 5.3 U 6.2 U 5.9 U 6.7 V NA NA 0.46 V 0.45 [;

bromobenzene NA NA NA NA NA 5.3 U 6.2 U 5.9 V 6.7 U NA NA NA NA
bromochloromethane NA NA NA NA NA 53 U 62 U 5.9 U 6.7 U NA NA NA NA
bromodichloromethane NA NA NA NA NA 53 V 62 U 5.9 U 6.7 U NA NA NA NA
bromofoffil NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA
bromomethane NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 V NA NA NA NA
2-butanone (MEK) NA NA NA NA NA 110 U 120 U 120 V 130 U NA NA NA NA
n-butylbenzene NA NA NA NA NA 5.3 U 6.2 U 5.9 U 67 U NA NA NA NA
sec-butylbenzene NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA
ten-butylbenzene NA NA NIA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA
carbon disulfide NA NA NA NA NA 5.3 U 6.2 U 5.9 V 6.7 V NA NA NA NA
carbon tetrachloride NA NA NA NA NA 53 U 6.2 U 5.9 U 6.7 V NA NA NA NA
chlorobenzene NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA
dibromochloromethane NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA
chloroethane NA NA NA NA NA 5.3 UJc 6.2 UJc 5.9 UJc 6.7 U NA NA NA NA
chlorofonn NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA
chloromethane NA NA NA NA NA 5.3 V 6.2 U 5.9 U 6.7 U NA NA NA NA
2-chlorotoluene NA NA NA NA NA 5.3 U 62 U 5.9 U 6.7 U NA NA NA NA
[.I-chlorotoluene NA NA NA NA NA 5.3 U 6.2 U 5.9 V 6.7 U NA NA NA NA
1.2-dibromo-3-chloropropane NA NA NA NA NA 53 U 6.2 U 5.9 U 6.7 U NA NA NA NA
1.2-dibromoethane (EDB) NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 V NA NA NA NA
dibromomethane NA NA NA NA NA 53 U 6.2 U 5.9 U 6.7 U NA NA NA NA
1.2-dichlorobenzene NA NA NA NA NA 53 U 6.2 U 5.9 U 6.7 U NA NA NA NA
1.3-dichlorobenzene NA NA NA NA NA 5.3 V 6.2 U 5.9 V 6.7 U NA NA NA NA
IA-dichlorobenzene NA NA NA NA NA 5.3 U 6.2 U 5.9 V 6.7 U NA NA NA NA

dichlorodifluoromethane NA NA NA NA NA 5.3 V 6.2 U 5.9 V 6.7 U NA NA NA NA

I.I-dichloroethane NA NA NA NA NA 53 V 6.2 U 59 U 6.7 U NA NA NA NA
1.2-dichloroethane NA NA NA NA NA 5.3 U 62 U 5.9 U 6.7 U NA NA NA NA

1.I-dichloroethene NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA

cis-I,2-dichloroethene NA NA NA NA NA 5.3 U 6.2 U 5.9 V 6.7 U NA NA NA NA
rans-I,2-dich/oroethene NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA

1.2-dichloropropane NA NA NA NA NA 53 U 6.2 U 5.9 U 6.7 U NA NA NA NA

13-dichloropropane NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA

2.2-dichloropropane NA NA NA NA NA 5.3 U 62 U 5.9 V 6.7 U NA NA NA NA
I,I-d ichloropropcne NA NA NA NA NA 53 U 6.2 U 5.9 U 6.7 V NA NA NA NA

is-I.3-dichloropropene NA NA NA NA NA 5.3 V 6.2 V 5.9 V 6.7 U NA NA NA NA

rans-I.3--dichloropropene NA NA NA NA NA 53 U 6.2 U 5.9 V 6.7 V NA NA NA NA

thylbenzene 054 U 0.55 U 0.57 V 0.5 U 0.6 U 5.3 U 6.2 lJ 5.9 U 67 U NA NA 0.97 0.45 U

lexachlorobutadiene NA NA NA NA NA 5.3 V 6.2 V 5.9 U 6.7 U NA NA NA NA

isopropylbenzene (cumene) NA NA NA NA NA 5.3 V 6.2 V 5.9 V 6.7 V NA NA NA NA

p-isopropyltoluene NA NA NA NA NA 4 Jg 0.7 Jg 5.9 U 6.7 V NA NA NA NA

nethylene chloride NA NA NA NA NA 5.3 UJb 6.2 V 5.9 V 6.7 U NA NA NA NA

f.t-methyl-2-pentanone (MIBK) NA NA NA NA NA 53 V 62 V 59 lJ 67 VJc NA NA NA NA

methyl-t-butyl ether (MTBE) NA NA NA NA NA 5.3 U 6.2 V 5.9 V 6.7 V NA NA NA NA

Inaphtha/ene NA NA NA NA NA 5.3 V 6.2 V 5.9 U 6.7 UJc NA NA NA NA

n-propylbenzene NA NA NA NA NA 5.3 lJ 6.2 V 5.9 V 6.7 U NA NA NA NA

~tyrene NA NA NA NA NA 5.3 lJ 6.2 lJ 5.9 U 6.7 U NA NA NA NA

I, 1,1.2-tetrachloroethane NA NA NA NA NA 5.3 U 62 U 5.9 U 6.7 U NA NA NA NA

1.1.2,2-tetrachloroethane NA NA NA NA NA 5.3 V 6.2 V 5.9 V 6.7 V NA NA NA NA

tetrachloroethene NA NA NA NA NA 5.3 V 6.2 lJ 5.9 V 6.7 V NA NA NA NA

toluene 0.54 V 0.55 V 057 U 0.5 U 0.6 V 5.3 U 6.2 lJ 59 V 6.7 U NA NA 0.46 U 0.45 U

1,2.3-trichlorobenzene NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 V NA NA NA NA

1.2.4-trichlorobcnzene NA NA NA NA NA 5.3 U 6.2 V 5.9 U 6.7 U NA NA NA NA

I,I,I-trichloroethane NA NA NA NA NA 5.3 V 6.2 V 5.9 U 6.7 V NA NA NA NA

1.1.2-trichloroethane NA NA NA NA NA 5.3 U 6.2 V 5.9 V 6.7 U NA NA NA NA

trichloroethene NA NA NA NA NA 53 V 62 lJ 5.9 V 6.7 U NA NA NA NA

trichlorofluoromethane NA NA NA NA NA 5.3 U 6.2 U 59 V 6.7 U NA NA NA NA

1.2.3-trichloropropane NA NA NA NA NA 5.3 U 6.2 U 5.9 lJ 6.7 U NA NA NA NA

1.2.4-trimethylbenzene NA NA NA NA NA 5.3 U 6.2 lJ 5.9 U 6.7 V NA NA NA NA

1.3,5-trimethylbenzene NA NA NA NA NA 5.3 U 6.2 U 5.9 U 6.7 U NA NA NA NA

vinyl chloride NA NA NA NA NA 5.3 U 6.2 V 59 V 6.7 lJ NA NA NA NA

xylene (total) I.IlJ 1.1 V I.IU IV IlU 0.7 Jg 6.2 V 5.9 U 6.7 U NA NA 1.2 0.89 U

PAlls (JIg/kg)

3cenaphthene 1400 U 1400 lJ NA NA NA NA NA NA NA NA NA 260 U 270 V

3cenaphthylene 540 U 550 U NA NA NA NA NA NA NA NA NA lOa U 110 U

anthracene 54 U 5S U NA NA NA NA NA NA NA NA NA 10 VJc II VJc

benz(a)anthracene 54 U 55 V NA NA NA NA NA NA NA NA NA 20 II U

bcnzo(a)pyrene 47 Jg 55 U NA NA NA NA NA NA NA NA NA 38 1/ U

1enzo(b)fluoranthene 30 Jg 55 U NA NA NA NA NA NA NA NA NA 30 II U

enzo(g,h,i)perylene 54 VJj 55 U NA NA NA NA NA NA NA NA NA 90 II U

benzo(k)fluoranthene 54 U 55 U NA NA NA NA NA NA NA NA NA 20 II U

chrysene 54 lJ 55 U NA NA NA NA NA NA NA NA NA 20 II V

dibenz( a.h)anthracene 140 UJj 140 U NA NA NA NA NA NA NA NA NA 70 Jj 27lJ

fluoranthene 60 5S U NA NA NA NA NA NA NA NA NA 20 II U

fluorene 54 VJj 55 V NA NA NA NA NA NA NA NA NA 10 Wi 1/ U

indeno( 1.2.3-cd)pyrene 54 lJ 55 U NA NA NA NA NA NA NA NA NA 25 II U

wphthalene 1400 U 1400 U NA NA NA NA NA NA NA NA NA 260 U 270 U

phenanthrene 54 UJj 55 U NA NA NA NA NA NA NA NA NA 10 Wi 3 Jg

pyrene 54 UJj 55 U NA NA NA NA NA NA NA NA NA 20 Jj II lJ

I-methy/naphthalene 1400 U 1400 V NA NA NA NA NA NA NA NA NA 260 U 270 U

2-methylnaphthalene 1400 U 1400 U NA NA NA NA NA NA NA NA NA 260 U 270 U
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NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SITE 3 ANALYTICAL RESULTS FOR ANALYSIS OF SOIL SAMPLES FOR TPH, PAil, AND VOC PARAMETERS

(J

SBII-I07 SBII-I07 SBII-I07 SB11-107 SBIl-108 SBII-I08 SBII-109 S811-109 SBll-1I0 SBII-1I0 SBll-l11 SBII-ll1 SB11-112
SAMPLE ID (0-3.0) (5.0-10,0) (20.0) (23.0) (0-3.0) (5.0-10.0) (0-3.0) (5.0-10.0) (0-3.0) (5.0-10.0) (1.0-3.0) (5.0-10.0) (0-3.0)

SAMPLE DATE 6/11/2001 611112001 6/11/2001 6/11/2001 6114/2001 6/14/2001 6/1412001 611412001 611412001 6114/2001 611412001 6/15/2001 6114/2001

~hemical Constituent (mg/kg)

Gasoline 0.44 V 0.43 V 70 Jj 15 Jj 0.57 V 0.62 V 0.56 U 11 Ja 0.54 V 0.62 U 0.61 U 0.61 V 0.53 U

Diesel Range Organics 54 V II V 120 .Ia 36 1200 D 62 V 1800 4300 D 110 Jc 1700 Jc 480 Jc 12 Vk 11 UJc
Motor Oil Range Organics 320 M 41 M 62 Ja 12 1700 M 1720 1\10 170 M 570 V 250 J 1500 Jc 340 Jc 12 UJc 344 Jc

P-5 Range Organics 54 U II V 12 VJa II U 110 U 62 U II U 570 V 54 Uk 120 Vk 61 Vk 12 Uk II UJc
TPI! - Bunker Fuel (CI0-C28) 54 V II U 12 UJa II V 110 V 62 U llV 570 V 54 UJc 120 UJc 61 UJc 12 UJc I I Wc
VOCs ("g/kg)

acetone NA NA NA NA NA NA NA NA NA NA NA NA NA NA
benzene 0.44 V 0.43 U 300 28 V 0.57 V 0.62 U 0.56 U 2.9 V 0.54 V 0.62 V 061 U 0.61 U 0.53 U

bromobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
bromochloromethane NA NA NA NA NA NA NA NA NA NA NA NA NA
bromodichloromelhane NA NA NA NA NA NA NA NA NA NA NA NA NA
bromofonn NA NA NA NA NA NA NA NA NA NA NA NA NA
bromomethane NA NA NA NA NA NA NA NA NA NA NA NA NA
2-butanone (MEK) NA NA NA NA NA NA NA NA NA NA NA NA NA
,-butylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
~ec-butylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
ert-butylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA

carbon disulfide NA NA NA NA NA NA NA NA NA NA NA NA NA
arbon tetrachloride NA NA NA NA NA NA NA NA NA NA NA NA NA

chlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
dibromochloromethane NA NA NA NA NA NA NA NA NA NA NA NA NA
chloroethane NA NA N!\ NA NA NA NA NA NA NA NA NA NA
chlorofonn NA NA NA NA NA NA NA NA NA NA NA NA NA
chlorometh.me NA NA NA NA NA NA NA NA NA NA NA NA NA
2-chlorololuene NA NA NA NA NA NA NA NA NA NA NA NA NA
i4-chlorotoluene NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2-dibromo-3-chloropropane NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2-dibromoelhane (EDB) NA NA NA NA NA NA NA NA NA NA NA NA NA
dibromomelhane NA NA NA NA NA NA NA NA NA NA NA NA NA
I.2-dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
l.3-dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
1,4-dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA
dichlorodinuoromethane NA NA NA NA NA NA NA NA NA NA NA NA NA
I,I-dichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA
1.2-dichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA
I,I-dichloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA

leis-I,2-dichloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA
rans-I,2-dichloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA
1,2-dich loropropane NA NA NA NA NA NA NA NA NA NA NA NA NA
1.3-dichloropropane NA NA NA NA NA NA NA NA NA NA NA NA NA
2.2-dichloropropane NA NA NA NA NA NA NA NA NA NA NA NA NA
I.I-dichloropropene NA NA NA NA NA NA NA NA NA NA NA NA NA
cis-I,3-dichloropropene NA NA NA NA NA NA NA NA NA NA NA NA NA
rans-I.3-dichloropropene NA NA NA NA NA NA NA NA NA NA NA NA NA

Iethylbenzene 0.44 V 0.43 U 61 V 82 0.57 V 1.9 0.56 V 2.9 V 0.54 V 0.62 V 0.61 V 0.61 V 0.53 V

Ihexachlorobutadiene NA NA NA NA NA NA NA NA NA NA NA NA NA

isopropylbenzene (cumene) NA NA NA NA NA NA NA NA NA NA NA NA NA

p-isopropyltoluene NA NA NA NA NA NA NA NA NA NA NA NA NA

nethylene chloride NA NA NA NA NA NA NA NA NA NA NA NA NA

!4-methyl-2-pentanone (MIBK) NA NA NA NA NA NA NA NA NA NA NA NA NA
methyl-t-butyl ether (MTBE) NA NA NA NA NA NA NA NA NA NA NA NA NA

[naphthalene NA NA NA NA NA NA NA NA NA NA NA NA NA

[n-propylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA

styrene NA NA NA NA NA NA NA NA NA NA NA NA NA

1.1.1.2-tetrachloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA

1.1.2.2-tetrachloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA

etrachloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA

toluene 044 V 0.43 V 330 91 0.57 V 0.8 0.56 V 2.9 V 0.54 V 0.62 V 0.61 V 0.61 V 0.53 V

1.2.3-trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA

1,2,4-trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA NA NA

I. I. I-trichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA

I, I,2-trichloroethane NA NA NA NA NA NA NA NA NA NA NA NA NA

richloroethene NA NA NA NA NA NA NA NA NA NA NA NA NA

richlorotlllDl"omethane NA NA NA NA NA NA NA NA NA NA NA NA NA

1.2.3-trichloropropane NA NA NA NA NA NA NA NA NA NA NA NA NA

1.2.4-trimelhyIbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA

1.3,5-trimethylbenzene NA NA NA NA NA NA NA NA NA NA NA NA NA

vinyl chloride NA NA NA NA NA NA NA NA NA NA NA NA NA

xylene (total) 0.89 V 0.86 V 270 100 1.1 V 1.6 1.1 V 5.7 V 1.1 V 1.2 V 1.2 V 1.2 V 1.9

PAlls <ltg/kg)

acenaphthene nov 270 U NA NA 290 V 1600 V 280 V 290 V nov 1600 V 310 V 61 V nou
acenaphlhylene 110 V 110 V NA NA 110 V 620 V 110 V 110 V 110 V 620 V 120 V 24 V 110 V

anthracene II UJjc II Vk NA NA 6./g 62 V 10 II U 23 90 200 2.4 V II V

benz(a)anthracene 33 II V NA NA 57 830 120 1270 /20 1630 9/4 2.4 U 26

benzo(a)pyrene 45 II V NA NA 57 180 25 II V II V 62 V 12 V 2.4 V II V

benzo(b)nlloranthene 26 10 Jg NA NA 30 140 II V II V II V 62 V 12 U 24 V 11 Jg

benzo(g.h.i)perylene 130 77 NA NA II V 62 V II V II UJj 11 V 62 V 12 V 2.4 V II U

benzo(k)nuoranthene 20 II V NA NA II V 90 8 Jg II V II V 62 V 12 V 2.4 V 11 Jg

chrysene 30 II U NA NA 140 410 25 73 58 130 47 24 V II VJj

dibenz(a,h)anthracene 100 27 V NA NA 29 V 160 V 28 V 29 VJj 110 160 V 31 V 6.1 V 27 U

fluoranthene 40 7 Jg NA NA II V 350 10 4730 II V 100 150 2.4 U 34

fluorene II V II V NA NA II V 62 V II V 11 VJj IIV 62 V 12 V 2.4 U II V

indeno( I ,2.3-cd)pyrene 52 33 NA NA 233 62 V 48 II V II V 62 V 12 V 2.4 U II V

naphthalene 270 V 270 V NA NA 290 V 1600 V 280 V 290 V 270 V 1600 V 310 V 61 V 270 V

phenanthrene 9 Jg II V NA NA II V 70 28 1270 24 80 271 2.4 V II V

pyrene 31 II V NA NA 120 62 V 110 635 II V 2800 350 2.4 V II V

I-methylnaphthalene 270 V 270 U NA NA 290 V 1600 V 280 U 600 nov 1600 V 310 V 61 V 270 V

2-methylnaphthalene 270 V 270 V NA NA 290 V 1600 V 280 V 290 V 270 V 1600 V 310 V 61 V nov
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NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SITE 3 ANALYTICAL RESULTS FOR ANALYSIS OF SOIL SAMPLES FOR TPH, PAH, AND VOC PARAMETERS

o

SBII-112 SBII-1I3 SBII-I13 SBl1-113 SBl1-113 SBl1-114 S811-114 S811-115 S811-115 SBII-1l5A SBl1-115A SB11-115A SBl1-115A
SAMPLE ID (5.0-10.0) (0-3.0) (5.0-10.0) (15.1-15.3) (16.1-16.4) (0-3.0) (5.0-10.0) (0-3.0) (5.0-10.0) (5.0-10.0) (15.0-16.0) (19.7-20.1) (20.5-20.7)

SAMPLE DATE 6/14/2001 6/13/2001 6/13/2001 6/13/2001 6113/2001 6/12/2001 6/12/2001 6/1212001 6/12/2001 6/1212001 6/12/2001 6/12/2001 6/1212001
Chemical Constituent (mg/kg)

[Gasoline 0.6 0.54 U 0.57 U 2 Jagj 0.78 U 0.52 U 1.7 Jaj 0.53 U 50 Jej 0.8 Jj 0.59 UJa 2.7 Jaj NA
Diesel Range Organics 1610 Jc II U 700 D 15,000 D 9300 D 52 U 120 U 150 D 15,000 D 60 U 120 U 250 U NA
Motor Oil Range Organics 520 Jc 180 I\l 540 I\l 11.000 I\l 6800 i\I. 440 I\l 120 U 250 I\l 1500 i\I 60 U 120 U 250 U NA
P-5 Range Organics 54 Uk II U 110 U 1400 U 780 U 52 U 120 U 53 U 1300 U 60 U 120 U 250 U NA
~PH - Bunker Fuel (elO-C28) 54 UJc II U 110 U 1400 U 780 U 52 U 3420 53 U 1300 U 1200 4270 5670 NA
VOCs (JIg/kg)

acetone NA 110 Uk 110 Rc 680 UJbc 780 UJbc 100 Rc 12.000 U 110 Rc 13.000 U 12.000 U NA NA 140 UJbc
benzene 0.54 U 54 U 5.7 U 23 Jg 18 Jg 5.2 U 600 U 5.3 U 660 U 600 U 0.59 U 0.64 U 7.2 U
bromobenzene NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U
Ibromochlorometh~me NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U
bromodichloromethane NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U
bromofonn NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U
bromomethane NA 54 Uk 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U
2-butanone (MEK) NA 110 U 110 U 680 UJb 780 UJb 100 Ule 12.000 U 110 UJc 13.000 U 12.000 U NA NA 140 UJb
n-butylbenzene NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 370 Jg NA NA I Jg

sec-butylbenzene NA 54 U 5.7 U 30 Jg 22 Jg 5.2 U 600 U 5.3 U 1000 110 Jg NA NA 7.2 U
tert~butylbenzene NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 420 Jg 600 U NA NA 7.2 U

carbon disulfide NA 54 U 2 Jg 50 28 Jg 5.2 U 600 U 5.3 U 660 U 600 U NA NA 3 Jg;

carbon tetrachloride NA 54 U 5.7 U 34 U 39 U 52 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U
chlorobenzene NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

dibromochloromethane NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

chloroethane NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

chlorofonn NA 5.4 U 5.7 U 5 Jg 5 Jg 5.2 U 600 U 5.3 U 660 U 600 U NA NA 1 Jg;

hlorometh:lOe NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

2-chlorotoluene NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

-chlorotoluene NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

I,2-dibromo-3-ch loropropane NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

1.2-dibromoethane (EDB) NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

dibromomethane NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

1.2-dichlorobenzene NA 54 U 5.7 U 34 U 39 V 5.2 U 600 U 5.3 U 660 V 600 V NA NA 7.2 V

I.J-dichlorobenzene NA 5.4 V 5.7 U 34 U 39 V 5.2 U 600 V 5.3 V 660 U 600 V NA NA 7.2 V

1,4-dichlorobenzene NA 54 V 5.7 U 34 U 39 V 5.2 U 600 U 5.3 V 660 V 600 U NA NA 7.2 U

dichlorodifluoromethane NA 5.4 U 5.7 U 34 U 39 V 5.2 U 600 U 5.3 U 660 V 600 V NA NA 7.2 U

I.I-dichloroethane NA 5.4 U 5.7 U 34 V 39 U 5.2 U 600 U 5.3 U 660 V 600 V NA NA 7.2 U

1.2-dichloroethane NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 V 660 U 600 U NA NA 7.2 U

I,I-dichloroethene NA 5.4 U 5.7 U 34 V 39 V 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

cis-I,2-dichloroelhene NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 V 5.3 U 660 U 600 U NA NA 7.2 U

trans-I.2-dichloroethene NA 5.4 U 5.7 V 34 U 39 U 5.2 U 600 U 5.3 V 660 V 600 V NA NA 7.2 U

1,2-dichloropropane NA 5.4 U 5.7 U 34 V 39 U 5.2 U 600 U 5.3 V 660 U 600 U NA NA 7.2 U

1,3·dichloropropane NA 5.4 V 5.7 U 34 U 39 U 5.2 U 600 U 5.3 V 660 U 600 U NA NA 7.2 U

2,2~dichloropropane NA 5.4 U 5.7 V 34 U 39 V 5.2 U 600 V 5.3 U 660 U 600 U NA NA 7.2 V

1.1-dichloropropene NA 5.4 U 5.7 U 34 V 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

leis-I,3-dichloropropene NA 5.4 U 5.7 U 34 U 39 U 5.2 V 600 U 5.3 U 660 U 600 U NA NA 7.2 V

rans-I.3-dichloropropene NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 V 5.3 U 660 U 600 U NA NA 7.2 U

thylbenzene 0.54 U 54 U 5.7 U 40 29 Jg 0.9 Jag 600 U 3 Jg 660 V 600 V 3.7 4.6 7.2 U

lexacillorobutadiene NA 5.4 Uk 57 U 34 U 39 U 5.2 V 600 U 5.3 V 660 V 600 V NA NA 7.2 U

Isopropylbenzene (cumene) NA 5.4 U 5.7 U 50 34 Jg 5.2 U 600 U 5.3 U 220 Jg 600 V NA NA 7.2 U

IP-isopropyholuene NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 V 600 U NA NA 7.2 U

Imethylene chloride NA 5.4 UJb 5.7 U 34 U 39 U 5.2 V 600 U 5.3 U 660 U 600 U NA NA 7.2 U

~-methyl-2-pentanone (MlBK) NA 54 Uk 57 U 33 Jg 390 U 52 U 19.000 53 U 6.600 U 6000 U NA NA 72V

!methyl-t-butyl ether (MTBE) NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 V 660 V 600 V NA NA 7.2 U

"aphthalene NA 54 U 5.7 U 50 60 5.2 V 600 5.3 U 660 U 600 U NA NA 7.2 U

In-propylbenzene NA 5.4 U 5.7 U 60 40 5.2 U 600 U 5.3 U 470 Jg 600 U NA NA 7.2 V

styrene NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 V NA NA 7.2 U

1,1.1.2-letrachloroethane NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 V 5.3 U 660 U 600 U NA NA 7.2 V

1,1.2.2-tetrachloroethane NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

etrachloroethene NA 5.4 V 5.7 V 34 U 39 U 5.2 U 600 V 5.3 U 660 V 600 U NA NA 7.2 U

oluene 0.54 V 0.6 Jg 5.7 U 6 Jg 6 Jg 3 Jag 600 U 4.lg 660 U 600 U 0.59 U 0.64 U I Jg

I,2,3-trich lorobenzene NA 5.4 U 5.7 U 34 V 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

1,2.4-trichlorobenzene NA 5.4 U 5.7 U 34 V 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

1.1.I-trichloroethane NA 5.4 V 5.7 U 34 U 39 V 5.2 U 600 U 5.3 U 660 U 600 V NA NA 7.2 U

1,1.2-trichloroethane NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 V 660 U 600 U NA NA 7.2 U

richloroethene NA 5.4 U 5.7 U 34 V 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

richlorofluoromethane NA 5.4 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

1,23-trichloropropane NA 54 Uk 5.7 U 34 U 39 V 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

1,2.4-trimethylbenzene NA 5.4 U 5.7 U 15 Jg 33 Jg 5.2 U 130 Jg 5.3 U 220 Jg 600 U NA NA I Jg

1.3.5-trimethylbenzene NA 5.4 U 5.7 U 34 V 4 Jg 5.2 lJ 600 U 5.3 V 660 U 600 U NA NA 7.2 U

vinyl chloride NA 54 U 5.7 U 34 U 39 U 5.2 U 600 U 5.3 U 660 U 600 U NA NA 7.2 U

xylene (total) I.lU 5.4 U 5.7 U 72 70 6 Ja 600 V 22 660 U 600 U 1.2lJ 1.3U 7.2 U

PAils (JIg/kg)

acenaphthene 270 U 270 U 280 U NA NA ]JOO U 3000 U 260 U 3300 U 300 U NA NA NA

acenaphthylene 110 U 110 V 110 U NA NA 520 U 1200 U 110 U 1300 U 120 U NA NA NA

anthracene 200 II V 11 U NA NA 52 UJj 120 UJj 11 U 1200 45 NA NA NA

benz(a)anthracene 567 10 72 NA NA 70 4800 20 2100 110 NA NA NA

benzo(a)pyrene II U II V 11 U NA NA 90 470 23 130 U 12 U NA NA NA

benzo(b)fluoranthene II U 27 77 NA NA 40 Jg 900 10 130 U 12 U NA NA NA

benzo(g,h.i)perylene II U II U II U NA NA 700 120 U II U 130 U 12 U NA NA NA

benzo(k)t1uoranthene II U 25 11 U NA NA 52 UJj 320 93 130 U 12 V NA NA NA

chrysene 20 10 49 NA NA 26 Jg 460 II U 2200 36 NA NA NA

dibenz( a.h)anthracene 27 U 27 U 28 U NA NA ]JO U 1500 110 330 V 30 U NA NA NA

Ouoranthene II U 10 Jg II U NA NA 70 3850 10 21.200 567 NA NA NA

fluorene 11 U 11 U II U NA NA 52 U 920 II U 4730 130 NA NA NA

indeno( 1.2,3-cd)pyrene II U II U II U NA NA 52 U 120 U 11 U ]JOV 12 U NA NA NA

naphthalene 270 V 270 U 280 V NA NA 1300 V 3000 U 260 U 3300 U 300 V NA NA NA

phenanthrene 328 6 Jg 57 NA NA 26 Jg 1400 II UJj 8390 272 NA NA NA

pyrene 210 20 381 NA NA 52 U 7600 8 Jg 36.000 1170 NA NA NA

I-methylnaphthalene 270 U 270 V 280 V NA NA 1300 U 3000 U 260 V 10.000 360 NA NA NA

2-methylnaphthalene 270 U 270 V 280 V NA NA 1300 V 3000 U 260 U 3700 300 U NA NA NA
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) L~LE2-1
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SITE 3 ANALYTICAL RESULTS FOR ANALYSIS OF SOIL SAMPLES FOR TPH, PAH, AND VOC PARAMETERS

u

5B11-116 5B11-116 5B11-117 5B11-117 5Bl1-1I7A 5B11-117A 5811-117A 5BII-117A 5B11-118 5B11-118 5B11~1I9 5B11-119 5B11-120
SAMPLEID (1.2-3.0) (6.0-10.0) (0-3.0) (5.0-10.0) (0-3.0) (5.0-10.0) (9.5) (13.0-13.5) (0-3.0) (6.0-10.0) (0.5-3.0) (5.0-10,0) (0.5-3.0)

.... 5MIPLEDATE 6/15/2001 6/15/2001 6/18/2001 611812001 6/18/2001 611812001 6118/2001 6/18/2001 6/2012001 6/20/2001 6/12/2001 611212001 6113/2001
~hemieal Constituent (mg/kg)

Gasoline 0.59 V 0.62 V 0.59 V 0.62 V 0.61 VJe 2.1g 11 .Ia 2.6 .Iae 0.51 V 0.51 V 0.54 V 0.54 V 0.53 V

Diesel Range Organics 12 V 12 VJc 160 D 1800 D 33 D 2200 D 7500 D NA 10 V 10 V II V 220 V 76 D

Motor Oil Range Organics 160 1\1 29.1e 1301\1 18001\1 551\1 700 1\1 11001\1 NA 381\1 37 M 23.1j 1800 M 160 1\1

JP-5 Range Organics ] Jg 12 VJc 12 V 120 V 12 V 120 V 600 V NA IOV 10 V II V 220 V II V
TPH - Bunker Fuel (CI0-C28) 12 V 12 VJc 12 V 120 V 12 V 120 V 600 V NA 10 V 10 V IlV 220 V II V
VOCs (I'g/kg)

acetone NA NA 223 VJbc 620 VJbc 120 Rc 12000 Rc 12000 Rc 12.000 Rc NA NA 121 VJbc 110 VJbc 110 UJbc

benzene 0.59 U 0.62 U 5.9 U 31 V 6.1 U 590 U 600 V 600 U 0.51 U 0.51 U 5.4 U 5.4 U 5.3 U

bromobenzene NA NA 5.9 V 31 V 6.1 U 590 U 600 V 600 U NA NA 5.4 U 5.4 U 5.3 U

bromochloromethane NA NA 5.9 U 31 V 6.1 V 590 U 600 U 600 U NA NA 5.4 U 5.4 U 5.3 U
bromodichloromethane NA NA 5.9 V 31 U 6.1 U 590 V 600 U 600 U NA NA 5.4 U 5.4 U 5.3 U

bromoform NA NA 5.9 U 31 V 6.1 V 590 U 600 U 600 U NA NA 5.4 U 5.4 V 5.3 U

bromomethane NA NA 5.9 U 31 V 6.1 U 590 U 600 V 600 U NA NA 5.4 U 5.4 V 5.3 UJc

2-butanone (MEK) NA NA 120 Rc 620 Rc 120 Rc 12000 UJb 12000 VJb 12000 Vjb NA NA 110 UJc 110 UJc 110 U

.-butylbenzene NA NA 5.9 U 31 V 6.1 V 800 1900 120 .Ig NA NA 5.4 V 5.4 V 5.3 V

sec-butylbenzene NA NA 5.9 U 31 V 6.1 U 410 .Ig 1000 600 V NA NA 5.4 V 5.4 V 5.3 V

ert-butylbenzene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

carbon disulfide NA NA 2.1eg 6Jc 6.1 VJe 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 U

!carbon tetrachloride NA NA 5.9 VJc 31 VJc 6.1 UJc 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

chlorobenzene NA NA 5.9 V 31 V 6.\ V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

dibromochloromethane NA NA 5.9 U 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

chloroethane NA NA 5.9 V 3\ V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

chloroform NA NA l.1g 31 V I .Ig 590 V 130 .Ig 600 V NA NA 5.4 V 5.4 V 5.3 V

hloromethane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 U 5.3 V

2-chlorotoluene NA NA 5.9 V 31 V 6.1 U 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

~-ch lorotoluene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1,2-dibromo-3-chloropropane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1.2-dibromoethane (EDB) NA NA 5.9 V 31 V 6.\ V 590 V 600 V 600 V NA NA 5.4 V 5.4 U 5.3 V

dibromornethane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1.2-dichlorobenzene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1,3-dichlorobenzene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1,4-dichlorobenzene NA NA 5.9 V 31 V 6.\ V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

dichlorodifluoromethane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 U

I.I-dichloroethane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 U

1,2-dichloroethane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

I,I-dichloroethene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 U NA NA 5.4 V 5.4 V 5.3 V

cis-I,2-dichloroethene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 U 5.3 V

rans-I,2-dichloroethene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 U 5.3 V

1,2-dichloropropane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1,3-dichloropropane NA NA 5.9 V 3\ V 61 V 590 V 600 V 600 V NA NA 5.4 U 5.4 V 5.3 V

2,2-dichloropropane NA NA 5.6 UJc 31 VJc 6.1 Vjc 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

I, \-dichloropropene NA NA 5.9 V 31 V 6.\ V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

cis-I,3-dichloropropene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

trans- I.3-dichloropropene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

ethylbenzene 0.59 V 0.62 V 5.9 V 31 V 6.1 V 590 V 600 V 600 V 0.51 V 0.51 V 14 3 Jg 5.3 V

hexachlorobutadiene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 VJc

isopropylbenzene (cumene) NA NA 5.9 V 31 V 6.1 V 590 V 110 .Ig 600 V NA NA 5.4 lJ 5.4 U 5.3 V

p-isopropyltoluene NA NA 5.9 lJ 31 V 6.1 V 590 V 66.1g 600 V NA NA 5.4 V 5.4 V 5.3 V

nethylene chloride NA NA 5.9 V 31 VJb 6.1 V 590 U 600 V 600 lJ NA NA 5.4 V 5.4 V 5.3 VJb

l'I-methyl-2-pentanone (MIBK) NA NA 59 V 310 lJ 61 V 5900 V 1200 .Jg 6000 V NA NA 54 V 54 V 53 VJc

methyl-t-butyl ether (MTBE) NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 VJc NA NA 5.4 V 5.4 V 5.3 V

naphthalene NA NA 5.9 V 17 Jg 6.\ U 590 V 600 V 180 .Ig NA NA 5.4 V 5.4 V 5.3 lJ

n-propylbenzene NA NA 5.9 V 31 V 6.1 V 590 V 160 .Ig 600 V NA NA 5.4 V 5.4 V 5.3 V

styrene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 U

I, I,I,2-tetrachloroethane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1.1.2,2-tetrachloroethane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 U 5.3 VJc

tetrachloroethene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

oluene 0.59 V 0.62 U 5.9 U 31 V 0.5 .Ig 590 V 600 V 600 V 0.51 U 0.51 V 29 9 0.6 .Ig

1.2.3-trichlorobenzene NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1.2,4-trichlorobenzene NA NA 5.9 V 31 lJ 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1.1, I-trichloroethane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 U

1,1.2-trichloroethane NA NA 5.9 V 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

trichloroethene NA NA 5.9 V 31 lJ 6.1 U 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

trichlorofluoromethane NA NA 5.9 lJ 31 V 6.1 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

1.2,3-trichloropropane NA NA 5.9 V 31 V 6.1 U 590 V 600 V 600 V NA NA 5.4 V 5.4 U 5.3 VJc

1,2.4-trimethylbenzene NA NA 5.9 V 4 Jg 6.1 V 160 .Ig 600 V 130 .Ig NA NA 0.5 .Ig 5.4 V 5.3 V

1,3,5-trimethylbenzene NA NA 5.9 V 31 V 6.\ V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

vinyl chloride NA NA 5.9 V 31 V 61 V 590 V 600 V 600 V NA NA 5.4 V 5.4 V 5.3 V

xylene (total) I2V I2V 5.9 V 31 V 6.1 V 590 V 600 V 600 U IV IV 88 18 5.3 V

PAJIs U.glkg)

acenaphthene 290 V 62 V 300 V 12.000 V 310 V 2900 V NA NA 260 V 260 V 54 V 2700 V nov
acenaphthylene 120 V 25 V 120 V 4900 V 120 V 1200 V NA NA 100 V 100 V 22 U 1100 U 110 V

anthracene 12 V 2.5 U 12 lJ 900 12 V 120 V NA NA 5.1g 10 VJj 2.2 VJj 110 V II V

~enz( a)anthracene 24 2.5 V 130 7600 48 2480 NA NA 20 27 6.9 110 V 1\ U

benzo( a)pyTene 12 V 2.5 V 12 V 490 V 12 V 120 V NA NA 28 10 V 2.2 V 110 V II V

benzo(b)fiuoranthene 12 V 2.5 V \2 U 490 V 12 U 120 U NA NA 20 10 U 2.2 U 1\0 V II V

bcnzo(g.h.i)perylene 12 V 2.5 V 12 V 490 V 12 V 120 V NA NA 62 10 V 2.2 V 1\0 V II V

"enzo(k)fiuoranthene 12 U 2.5 V 12 V 490 V 12 V 120 V NA NA 8.1g 10 U 2.2 lJ 110 V II V

chrysene 11 .Ig 2.5 V 12 V 410 .Ig 12 V 120 UJj NA NA 20 10 lJJj 3 110 V 10.lg

dibenz(a.h)anthracene 29 lJ 6.2 V 30 V 1200 V 31 V 290 V NA NA 26 V 26 V 5.4 V 270 V 27V

fiuoranthene 12 V 2.5 V \2 V 490 V 12 V 790 NA NA 29 29 4.7 1\0 V \1 V

nuorcne 12 V 2.5 V 12 V 490 V 12 U 120 V NA NA 10 V 10 V 2.2 V 110 V II V

indeno( 1'z.3-cd)pyrene 12 V 2.5 V 12 V 490 V 12 V 120 V NA NA 10 U 10 V 2.2 V 110 U II V

,aphthalene 290 V 62 U 300 V 12,000 V 310 V 2900 V NA NA 260 V 260 V 54 V 2700 V 270 V

phenanthrene 12 V 2.5 V 33 2900 12 V 360 NA NA 20 5.1g 2.1g 110 V 10

pyrene 12 V 2.5 V 10.lg 17,400 12 V 1300 NA NA 30 24 8 110 V 33

I-methylnaphthalene 290 V 62 V 300 V 12.000 V 310 V 2900 V NA NA 260 V 260 V 54 V 2700 V 270 U

2-methylnaphthalene 290 V 62 V 300 V 12,000 V 310 V 2900 V NA NA 260 V 260 V 54 V 2700 U 270 lJ
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()E2-1
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SITE 3 ANALYTICAL RESULTS FOR ANALYSIS OF SOIL SAMPLES FOR TPH, PAH, AND VOC PARAMETERS

SB11-120 SBI1-120 SB11-120 SBI1-120 SBI1-121 SB11-121 SB11-121 SSTG-OI
.... SAMPLEID (5.0-10.0) (13.1-13.3) (15.0-15.8) (16.0-16.5) (0_~3.0) (5.0-10.0) (17.5-17.8) (0-3.0)

SAMPLE DATE 6/13/2001 611312001 611312001 6113/2001 6/18/2001 611812001 6118/2001 3/30/2001

[cbemical Constituent (mg/kg) ..

Gasoline 0.3 Jagj NA 7 Jj NA 0.3 Jag 0.56 U 0.72 U 9.7 Jaj

Diesel Range Organics 1180 D NA 16.000 D 13.000 D 1200 D 760 D 14 U 43000

Motor Oil Range Organics 790 M NA 10,000 M 8900 M 120 U 540 M 435 MD 260 U

P-5 Range Organics 58 U NA 1500 U 1500 U 120 U 56 U 14 U 260 U

rPH - Bunker Fuel (CIO-C28) 58 U NA 1500 U 1500 U 120 U 56 U 14 U 260 U

VOCs (ltg/kg)

acetone 120 UJbc 14.000 U 15.000 lJ NA 12000 Rc 560 Rc 340 lJJbc NA
[benzene 58 U 700 U 730 U NA 600 U 28 U 7.2 U 7 Je

[bromobenzene 5.8 lJ 700 U 730 lJ NA 600 lJ 28 lJ 7.2 U NA
bromochloromethane 5.8 lJ 700 U 730 U NA 600 lJ 28 U 7.2 lJ NA
bromodichloromethane 5.8 U 700 U 730 lJ NA 600 U 28 U 7.2 U NA
bromoronn 5.8 U 700 U 730 lJ NA 600 U 28 U 7.2 lJ NA
:bromomethane 5.8 UJe 700 U 730 U NA 600 U 28 U 7.2 U NA
2-butanone (MEK) 120 U 14,000 U 15.000 lJ NA 12000 UJb 560 Rc 140 UJbc NA
n-butylbenzene 5.8 U 700 U 730 lJ NA 600 lJ 28 U 7.2 U NA
sec-butylbenzene I Jg 250 Jg 310 Jg NA 90 Jg 28 U 7.2 U NA
ert-butylbenzene 0.8 Jg 270 Jg 390 Jg NA 84 Jg 28 U 7.2 U NA

carbon disulfide 5.8 U 700 U 730 U NA 600 U 28 UJe 6 Jcg NA
carbon tetrachloride 5.8 U 700 lJ 730 U NA 600 lJ 28 UJc 7.2 UJc NA
chlorobenzene 5.8 U 4100 5600 NA 600 U 28 U 7.2 U NA
dibromochloromethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA
ch loroethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA
chlororonn 5.8 U 700 U 730 U NA 600 U 28 U 0.8 Jg NA
chloromethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

-chlorotoluene 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA
-ch loroto luene 5.8 U 700 U 730lJ NA 600 U 28 U 7.2 U NA

1.2-dibromo-3-ehloropropane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA
1.2-dibromoethane (EDB) 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA
dibromomethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA
1.2-dichlorobenzene 3 Jg 5800 9000 NA 600 U 28 U 7.2 U NA
1,3-d ichlorobenzene 5.8 U 900 1000 NA 600 U 28 U 7.2 U NA
1,4-dichlorobenzene 5.8 U 2700 4700 NA 600 U 28 U 7.2 U NA
dichlorodifluoromethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

l.I·dichloroethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

1,2-dichloroethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

I.I-dichlorocthene 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

is-I,2-dichloroethene 5.8 U 700 U 730 U NA 400 Jg 3 Jg 7.2 U NA

trans-I,2-dichloroethene 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

1.2-dichloropropane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

1,3-dichloropropane 5.8 U 700 U 730U NA 600 U 28 U 7.2 U NA

2.2-dichloropropane 5.8 U 700 U 730 U NA 600 U 28 UJc 7.2 UJc NA

I, I-d icliloropropene 5.8 U 700 U 730 U NA GOO U 28 U 7.2 lJ NA

is-I,3-dichloropropene 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

trans-I,3-dichloropropene 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

~thylbenzene I Jg 370 Jg 460 Jg NA 600 U 28 U 7.2 U 21 Je

1exachlorobutadiene 5.8 UJc 700 U 730 U NA 600 U 28 U 7.2 U NA

isopropylbenzene (cumene) I Jg 430 Jg 470 Jg NA 600 U 28 U 7.2 U NA

iP-isopropyitoluene 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

",ethylene chloride 58 UJb 700 UJb 730 UJb NA 600 U 28 UJbe 7.2 UJb NA

~-methyl-2-pentanone (MIBK) 58 UJe 400 Jg 7300 U NA 6000 U 280 U nu NA

Imethyl-t-butyl ether (MTBE) 5.8 U 1400 U 1500 U NA 600 U 28 U 7.2 U 11 Je

Inaphthalene 5.8 U 700 U 1800 NA 600 U 21 Jg 7.2 U NA

In-propylbenzene 2 Jg 370 Jg 460 Jg NA 600 U 28 U 7.2 U NA

styrene 5.8 U 700 U 730U NA 600 U 28 U 7.2 U NA

1,I,I,2-tetrachloroethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

1,1.2,2-tetrachloroethane 5.8 UJc 700 U 730 U NA 600 U 28 U 7.2 U NA

tetrachloroethene 5.8 U 700 U 730 U NA 300 Jg 28 U 7.2 U NA

oluene 5.8 U 290 .Jg 280 Jg NA 600 U 28 U 7.2 U 9 UJbe

1,2,3-trichlorobenzene 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

1.2.4-trichlorobenzene 5.8 U 210 Jg 350 Jg NA 600 U 28 U 7.2 U NA

I,I.I-lrichloroethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

1.1.2-trichloroethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

trichloroethene 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

richlorofluoromethane 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

1.2.3-trichloropropane 5.8 UJc 700 U 730 U NA 600 U 28 U 7.2 U NA

1,2.4-trimethylbenzene 4 Jg 2400 2800 NA 67 Jg 28 U 7.2 U NA

1.3,5-trimethylbenzene 5.8 U 560 Jg 510 Jg NA 600 U 28 U 7.2 U NA

vinyl chloride 5.8 U 700 U 730 U NA 600 U 28 U 7.2 U NA

xylene (total) 5.8 U 1000 1000 NA 600 U 28 U 7.2 U 54 Je

PAlb (Jtg/kg)

acenaphlhene 290 U NA NA NA 3000 U 5600 U NA NA

acenaphthylene 120 U NA NA NA 1200 U 2200 U NA NA

anthracene 29 NA NA NA 120 U 220U NA NA

benz(a)anlhracene 283 NA NA NA 590 2600 Jd NA NA

benzo( a)pyrene 12 U NA NA NA 310 220 U NA NA

enzo(b)Iluoranthene 12 U NA NA NA 120 U 220U NA NA

benzo{g.h.i)perylene 12 U NA NA NA 120 U 220 U NA NA

benzo(k)lluoranlhene 12 U NA NA NA 120 U 220 U NA NA

ehrysene 110 NA NA NA 100 UJg 170 Jdg NA NA

dibenz(a,h)anthracene 29 U NA NA NA 300 U 560 U NA NA

nuoranthene 12 U NA NA NA 380 220U NA NA

nuorene 12 U NA NA NA 120 UJj 220 U NA NA

indeno{ 1.2.3-cd)pyrene 12 U NA NA NA 120 U 220 U NA NA

naphthalene 290 U NA NA NA 3000 U 5600 U NA NA

phenanthrene 220 NA NA NA 200 200 Jd NA NA

pyrene 12 U NA NA NA 200 Jj 5060 NA NA

I-melhylnaphthalene 380 NA NA NA 3000 U 5600 U NA NA

2-methylnaphthalelle 290 U NA NA NA 3000 U 5600 U NA NA

o
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ThoLE 2-1

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SITE 3 ANALYTICAL RESULTS FOR ANALYSIS OF SOIL SAMPLES FOR TPH, PAH, AND VOC PARAMETERS

Notes:

JP-5
MTBE
NA
PAH
TPH
VOC
mg/kg
/lg/kg

Jet petroleum fuel
Methyl-tertiary-butyl ether
Not analyzed
Polynuclear aromatic hydrocarbon
Total petroleum hydrocarbon
Volatile Organic Compound
Milligrams per kilogram
Micrograms per kilogram

Laboratory and Data Validation Qualifiers
B Analyte present in associated blank as well as in sample
D Pattern resembles diesel (if attached to results for TPH extractable analysis)
D Sample was diluted (if attached to results for VOC analysis)

J Estimated detected result
M Pattern resembles motor oil (if attached to results for TPH extractable analysis)
R Rejected result
V Nondetected result
VJ Estimated nondetected result
Y Chromatograph response did not resemble a typical fuel pattern; Or: fuel pattern does not match standard;

Or: hydrocarbon mixture not exhibiting a reasonable pattern match with calibration standard or not within 90% of
calibration standard range

Z Not a typical gas pattern; most of the peaks in the chromatogram correspond to the heavier portion of the chain;
Or: No fuel pattern (individual peaks only); Or: Does not resemble a typical fuel pattern

Data Validation Qualifier Codes
a Surrogate recovery exceedance
b Laboratory method blank and common blank contamination
c Calibration exceedance
d Duplicate precision exceedance
e Matrix spike/laboratory control sample (LCS) recovery exceedance
f Method blank contamination
g Quantification below reporting limit
J Other qualifications

DS.0379.15658
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TAuLE 2-2

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR SOIL 0 TO 3 FEET

~ "'_I<"~~IMIN]~'I~C'" .~.......
nET TOTAL. . c: ..'. .• . 'Acti~r ~evel .1

.. ' .....•. ·····1··..... _ I I· .•. ·.· ~ .... .:..

IA~~.. '~l(, VOLATTT .F.S (Jlg/;g) . .' .... . . ,... '.' . ..... . '..' ..' ..... . =

BENZENE I I 10 10.0% NA NA NA 7.0 7.0 0.44 26 7.0 1500' 40,000'
ETHYLBENZENE 2 I 10 20.0% NA NA NA 0.97 21.0 0.44 26 21.0 1,900,000' 125,000'
METIIYL-T-BUTYLETHER I I I 100.0% NA NA NA 11.0 11.0 26 26 11.0 17,000" -
XYLENE (TOTAL) 3 I IO 30.0% NA NA NA 1.2 54,0 0.89 7.9 54.0 2,500,000' 55,000'
Il\rFTA1" .n. .'. ".,.• ::.. . .'. .:' ..'.".. ". '. '. . ". . .. ' .. .." .' '.' .'c' . ." ..... : .
~LUMINUM 6 I 6 100.0% 15,017 2,382 16,976 12,800 18,600 2 2.3 16,976 76,0000

-

ANTIMONY 2 I 6 33.3% NA NA NA 5.9 18 0.4 0.46 18 31 0 0.488

ARSENIC 6 I 6 100.0% 10.6 6.8 16.2 6.8 24.5 0.28 0.32 16.2 0.39" 5.2g

BARIUM 6 I 6 100.0% 254 32 280 212 309 0.15 0.1 7 280 5,4000 440g

CADMIUM 6 I 6 100.0% 5.4 11.6 14.9 0.087 29 0.053 0.061 14.9 90
-

CALCIUM 6 I 6 100.0% 5,788 2,289 7,672 2,940 8,950 8.8 10.2 7,672 - -
CHROMIUM 6 I 6 100.0% 28.3 3.5 31.2 23.8 33 0.028 0.032 31.2 0.2" 37g

~OBALT 6 I 6 100.0% 14.7 1.0 15.5 13.3 15.7 0.042 0.049 15.5 4,700" 6.78

COPPER 6 I 6 100.0% 72.7 71.4 131 22.6 193 0.42 0.49 131 2,9000 17g

IRON 6 I 6 100.0% 26,800 1,820 28,297 24100 28,500 0.78 0.9 28,297 23,000" -
LEAD 6 I 6 100.0% 405 695 977 21.8 1,790 0.28 0.32 977 400" 16g

MAGNESIUM 6 I 6 100.0% 5,493 643 6,023 4,310 6,230 1.2 1.3 6,023 - -
MANGANESE 6 I 6 100.0% 4,183 9,122 II,686 333 22,800 0.12 0.13 II,686 1,8000 3308

MERCURY 6 I 6 100.0% 2.7 6.3 8.0 0.093 15.7 0.058 0.19 8.0 23" 0.058g

MOLYBDENUM I I 6 16.7% NA NA NA 3.7 3.7 0.16 0.21 3.7 390" -
NICKEL 6 I 6 100.0% 32.4 3.9 35.6 29.3 39.9 0.047 0.054 35.6 1500 138

POTASSIUM 6 I 6 100.0% 1,923 510 2,343 1480 2,880 1.2 1.3 2,343 - -
SELENIUM I I 6 16.7% NA NA NA 16.6 16.6 0.28 0.63 16.6 390· 0.26g

SODIUM I I 6 16.7% NA NA NA 1,770 1,770 28.4 32.7 1,770 - -
THALLIUM 1 I 6 16.7% NA NA NA 2I.I 2I.I 0.18 0.21 2I.I 5.2° -
VANADIUM 6 I 6 100.0% 38.1 I.I 39.0 37.1 40.1 0.08 0.093 39.0 550" 58g

!ZINC 6 I 6 100.0% 2,789 6,231 7,915 84.2 15,500 0.28 0.32 7,915 23,000° 48g

Ipor "N11(,1 FAn .l. . . '. .' . ". .. • .' .', >. . '. . . . .
ANTHRACENE 11 I 24 45.8% NA NA NA 5.0 4,200 2.2 240 4,200 13,800,000' 300" c

BENZO(A)ANTHRACENE 22 I 24 91.7% 316 795 594 6.9 3,900 2.2 240 594 1,000' 300"c
BENZO(A)PYRENE 13 I 24 54.2% 89.2 144 140 23.0 520 2.2 240 140 100' 300'
BENZO(B)FLUORANTHENE 15 I 24 62.5% 179 586 384 10.0 2,900 2.2 240 384 1,000' 300"c
BENZO(G,H,I)PERYLENE 8 I 24 33.3% NA NA NA 62.0 700 2.2 240 700 1,400,000' 300"c
BENZO(K)FLUORANTHENE 13 I 24 54.2% 317 1,243 752 8.0 6,130 2.2 240 752 1,000" 300"c
CHRYSENE 18 I 24 75.0% 143 247 229 3.0 890 2.2 240 229 10,000' 300"c
DIBENZO(A,H)ANTHRACENE 8 I 24 33.3% NA NA NA 70.0 4,700 5.4 610 4,700 62° 300"c
FLUORANTIIENE 17 I 24 70.8% 300 645 525 4.7 2,700 2.2 240 525 1,900,000' 300"c
INDENO(l,2,3-CD)PYRENE 8 I 24 33.3% NA NA NA 25.0 1,100 2.2 240 1,100 6200 300"c
PHENANTHRENE I7 I 24 70.8% 815 2,856 1,814 2.0 14,000 2.2 240 1,814 1,400,000' 300"c
PYRENE 18 I 24 75.0% 258 507 435 8.0 2,200 2.2 240 435 1,400,000' 300"c

G0069379COI04\s:\projcct\navy\ptmolate\cto379\leuerrepolt\final tablesfTable 2-2 and 2-310-3 fectldw Page 1 of 2 DS.03 79.15658



TABLE 2-2
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR SOIL 0 TO 3 FEET

~;~ij't" ,. ~f'· _')'i!ff) ~;~
:: ... ,.,.... ,.,

i1~{~#~~~~~~1
12·7'/,'·,·,·.···',,·

A 1'11. n:.ri.TuT1L ;f .:
i;i::~ li"~~~!~~t~;a"'"' ;ii/:/ i •.

Xi/i. ',', ~
TOTAL·".:iX 'i',. '" xx,,'·i,.,., 'X, ,,'ii'X

i',,'i it}....
DIESEL RANGE ORGANICS 12 I 27 44.4% NA NA NA 33 4,300 10 430 4,300 3,200' 700'

JP5 RANGE ORGANICS I I 26 3.8% NA NA NA I I 10 430 I 3,200"0 700•.0

MOTOR OIL RANGE ORGANIC 25 I 27 92.6% 564 857 845 23 3,800 10 430 845 4,500' 980'

GASOLINE RANGE ORGANIC' 3 I 27 ILI% NA NA NA 0.3 9.7 0.44 2.6 9.7 2,400' 610'
I.,";';;; ,"f..... ... ·'X ii.;li!!..·•.·...··l •• ': '...,.' ii •.·..•• 'i .....•....;.;./......../ ....... ,'. ,.'.'...... / ...........•

' ......... .. •• ..... ; S..f'·.:
1,2,4-TRIMETHYLBENZENE 3 I 16 18.8% NA NA NA 0.5 100 5.2 610 100 52,000· -
~.METHYL-2"PENTANONE I I 16 6.3% NA NA NA 0.7 0.7 52 6,100 0.7 - -
BENZENE I I 18 5.6% NA NA NA 0.8 0.8 0.51 610 0.8 1,500' 40,000'

CARBON DISULFIDE I I 16 6.3% NA NA NA 2 2 5.2 610 2 360,000· -
CHLOROFORM 6 I 16 37.5% NA NA NA 0.7 130 5.2 610 130 240" -
CIS-l,2·DICHLOROETHENE 1 I 16 6.3% NA NA NA 400 400 5.2 610 400 43,000· -
ETHYLBENZENE 3 I 18 16.7% NA NA NA 0.9 14 0.51 610 14 1,900,000' 125,000'

NAPHTHALENE I I 16 6.3% NA NA NA 510 510 5.2 610 510 1,100,000' 300c

N-BUTYLBENZENE 1 I 16 6.3% NA NA NA 900 900 5.2 610 900 1,200,0000 55,000

N-PROPYLBENZENE I I 16 6.3% NA NA NA 100 100 5.2 610 100 1,200,000e 55,000

NSOPROPYLTOLUENE 2 I 16 12.5% NA NA NA I 4 5.2 610 4 1,200,000e 55,000

SEC·BUTYLBENZENE 2 I 16 12.5% NA NA NA 90 340 5.2 610 340 1,200,000e 55,000

IrERT-BUTYLBENZENE I I 16 6.3% NA NA NA 84 84 5.2 610 84 1,200,0000 55,000

~ETRACHLOROETHENE 2 I 16 12.5% NA NA NA 150 300 5.2 610 300 5,700· -
TOLUENE 8 I 18 44.4% NA NA NA 0.5 29 0.51 610 29 1,200,000' 270,000'

XYLENE (TOTAL) 6 I 18 33.3% NA NA NA 0.6 190 I 610 190 2,500,000 55,000'

Notes:

Det = Number of samples with detectable concentrations

Total = Total number of samples analyzed

%Det = Detection rate as a percentage

Mean = Arithmetic mean

SD = Standard deviation

. 95UCL = 95 percent upper confidence limit on the arithmetic mean

Min_Det = Minimum detected concentration

Max_Det = Maximum detected concentration

MinRepLim = Minimum reporting limit

MaxRepLim =Maximum reporting limit

mglkg= Milligrams per kilogram

J.lglkg = Micrograms per kilogram

JP5 = Jet petroleum fuel

• Exposure point concentration is the 95 UCL where the analyte was detected in more than 50% ofsamples, the

maximum detection where the analyte was detected in less than 50% ofsamples

• Action levels based on Fuel Product Action Level Development Report (FPALDR)

b Action levels based on EPA Region 9 PRGs for residential soils

C Action levels based on benzo(a)pyrene action level for terrestrial ecological receptor as listed in the FPALDR

d Action level based on diesel range organic action level as listed in the FPALDR

e Action level based on most conservative FPAL for recreational (toluene) out of ethylbenzene, toluene, and xylene

f Action level based on most conservative FPAL for terrestrial ecological (xylene) out ofethylbenzene, toluene and

xylene

g Action levels represent average concentrations found in natural soils of the United States (Buchman 1999); these

criteria are not risk based

G00690',"IPrOjeC,\na\'YIPtmolalelcto3 7911elterreportllinal table,lTable 2·2 and 2·310·3 fe~t1dw DS.005658



o T~)E2-3
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR SOIL 0 TO 10 FEET

o

BENZENE
ETHYLBENZENE
METHYL·T-BUTYL ETHER
TOLUENE
XYLENE (TOTAL)
,,",""'1'.\1 <:; (mg/kg) " , , ,

ALUMINUM
ANTIMONY
ARSEN[C
BARIUM
CADMIUM
CALCIUM
CHROMIUM
COBALT
COPPER
[RON
LEAD
MAGNESIUM
MANGANESE
MERCURY
MOLYBDENUM
NICKEL
POTASSIUM
SELENIUM
SODIUM
ifHALLIUM
VANADIUM
IzINC
POT ,VNT JrT r ~ D

I / 21 4.8% NA NA NA 7.0 7.0 0.43 26 7.0 6( 5,000'
3 / 21 14.3% NA NA NA 1.0 21.0 0.43 26 21.0 840,000' 6,600,000'
I / I 100.0% NA NA NA 11.0 11.0 26 26 1l.0 17000° 37000'
2 / 21 9.5% NA NA NA 0.8 4.6 0.43 26 4.6 530,000' 12,800,000'
5 / 21 23.8% NA NA NA 1.2 54.0 0.86 7.9 54.0 1,080,000' 109,000,000'

12 / 12 100.0% 13,878 2,727 15,292 8,240 18,600 2 2.3 15,292 76,000° 100,000'
4 / 12 33.3% NA NA NA 5.9 18.0 0.4 2.3 18.0 31° 820'
12 / 12 100.0% 9.2 5.4 12.0 3.3 24.5 0.28 0.32 12.0 0.39" 2.7'
[2 / 12 100.0% 259 79.7 300 123 415 0.15 0.17 300 5,400° 100,000'
10 / 12 83.3% 4.3 8.8 8.8 0.1 29.0 0.053 0.062 8.8 9° 810'
12 / 12 [00.0% 6,213 2,064 7,283 2,940 9,550 8.8 10.3 7,283 - -
12 / 12 100.0% 32 20 42 12 88 0.028 0.032 42 0.20 64'
12 / 12 100.0% 14 2 15 II 17 0.042 0.049 15 4,700 100,000'
12 / 12 100.0% 83 79 123 II 244 0.42 0.49 123 2,900 76,000'
12 / 12 100.0% 26,867 8,259 31,149 13,400 44,000 0.78 0.91 31,149 23,0000 100,000'
12 / 12 100.0% 275 504 537 14 1,790 0.28 0.32 537 400° 750'
12 / 12 100.0% 4,993 1,010 5,517 3,020 6,230 1.2 1.4 5,517 - -
12 / 12 100.0% 2,507 6,420 5,836 194 22,800 0.12 0.14 5,836 1,800" 32,000'
12 / 12 100.0% 1.6 4.5 3.9 0.1 15.7 0.058 0.19 3.9 23" 610'
3 I 12 25.0% NA NA NA 0.9 3.7 0.16 0.42 3.7 3900 10,000'
12 / 12 100.0% 35.4 15.0 43.1 18.5 74.5 0.047 0.054 43.1 150 41,000'
12 I 12 100.0% 1,954 392 2,157 1,480 2,880 1.2 1.4 2,157 - -
2 / 12 16.7% NA NA NA 1.70 16.60 0.28 0.89 16.60 390" 10,000'
3 I 12 25.0% NA NA NA 205 1,770 28.4 33 1,770 - -
I I 12 8.3% NA NA NA 21.1 21.1 0.18 0.24 21.1 5.2" 130'

12 / 12 100.0% 35.2 5.7 38.1 20.4 40.1 0.08 0.094 38.1 550" 14,000'
12 / 12 100.0% 1,693 4,380 3,964 39 15,500 0.28 0.32 3,964 23,000° 100,000'

.- "', '::' .- . '" ,;, ", .: ',,'. ,,' . "-.' , " " ,.-" .'.' ,:,,; ::" :;" ,,'. ',' ,

I-METHYLNAPIITHALENE
2·METHYLNAPIlTHALENE
ANTHRACENE
BENZO(A)ANTHRACENE
BENZO(A)PYRENE
BENZO(B)FLUORANTHENE
BENZO(G,H,I)PERYLENE
BENZO(K)FLUORANTHENE
CHRYSENE
DIBENZO(A,H)ANTlIRACENE
FLUORANTHENE

5

21
41
17
22
10
18
35
9

29

49 10.2% NA NA NA 360 10,000 54 12,000 10,000 480,000" 2,300,000"
49 2.0% NA NA NA 3,700 3,700 54 12,000 3,700 480,000" 2,300,000"
49 42.9% NA NA NA 5.0 4,200 2.2 490 4,200 5,900,000' 17,800,000'
49 83.7% 1,002 2,054 1,495 6.9 9,700 2.2 490 1,495 430' 1,500'
49 34.7% NA NA NA 23.0 520 2.2 490 520 40' 150'
49 44.9% NA NA NA 10.0 2,900 2.2 490 2,900 430' 1,500'
49 20.4% NA NA NA 62.0 700 2.2 490 700 620,000' 1,700,000'
49 36.7% NA NA NA 8.0 6,130 2.2 490 6,130 430' 1,500'
49 71.4% 307 758 488 3.0 4,100 2.2 490 488 4,300' 15,000'
49 18.4% NA NA NA 70.0 4,700 5.4 1,200 4,700.0 62° 290'
49 59.2% 818 3.119 1,566 4.7 21,200 2.2 490 1,566 820,000 2,300,000

G0069379C0104ls:lprojecllnavylplmolalelclo3791letterreportlsoillableslreporttableslTable 2-2 and 2-3 Page 10f3 DS.0379.15658



TABLE 2-3
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR SOIL 0 TO 10 FEET

~
"'....~ I.• <'···?VV

I!(~~~~~i/~
liV}'}!V

.V9~~;rii
'iii;

·.S~\ !:!~) :~
Ii,'. .. ;,~.

~'S8ii I\V'-/i I•• /i'/····'S....U 1/ ·i.~i ,.;.'
FLUORENE 3 / 49 6.1% NA NA NA 130 4,730 2.2 490 4,730 770,000' 2,300,000'

lNDENO(I,2,3-CD)PYRENE 10 / 49 20.4% NA NA NA 25.0 1,100 2.2 490 1,100 620· 2,900e

PHENANTHRENE 37 / 49 75.5% 855 2,434 1,439 2.0 14,000 2.2 490 1,439 600,000' 1,700,000'

PYRENE 34 / 49 69.4% 2,213 6,243 3,710 8.0 36,000 2.2 490 3,710 620,000' 1,700,000'

TOTA.t 'mll\or .,.. ')" ii·. "'i' ... ii··i.········ii. .... •••• ·i ·i··ii .,ii .... ' '. .... ;: ....,..."'. .···i······i /.,.

DIESEL RANGE ORGANICS 27 / 55 49.1% NA NA NA 33 15,000 10 1,300 15,000 1,380' 6,700'

P5 RANGE ORGANICS I / 54 1.9% NA NA NA 1.0 1.0 10 1,300 1.0 1,380··e 6,700··e

MOTOR OIL RANGE ORGANICS 49 / 55 89.1% 1,010 2,478 1,569 8 17,500 10 1,300 1,569 1,900' 9,400'

IrPH - BUNKER FUEL (CIO-C28) 2 / 55 3.6% NA NA NA 1,200 3,420 10 1,300 3,420 1,900" 9,400"

GASOLlNE RANGE ORGANICS 13 / 55 23.6% NA NA NA 0.3 50.0 0.43 33 50.0 1,030' 5,900'

VOLATILEOR.GANIC iii;·······ii .ii .·.···.>.·i.;.} ·'i i") i.·.i.i···..> .. ) 'i/' ci ." .•i·'iCC
; ·i ..,;·..... //...,;i

1,2,4-TRIMETHYLBENZENE II / 34 32.4% NA NA NA 0.5 220 5.2 660 220 52,000" 170,000e

1,2-DlCHLOROBENZENE I / 34 2.9% NA NA NA 3.0 3.0 5.2 660 3.0 370,000" 370,000e

~-METHYL-2-PENTANONE 3 / 34 8.8% NA NA NA 0.7 19,000 52 6,600 19,000 - -
BENZENE I I 38 2.6% NA NA NA 0.8 0.8 0.51 660 0.8 600' 5,000'

CARBON DISULFIDE 3 I 34 8.8% NA NA NA 2.0 6.0 5.2 660 6.0 360,000· 720,000e

CHLOROFORM II / 34 32.4% NA NA NA 0.7 140 5.2 660 140 240· 520e

CIS-I ,2-DlCHLOROETHENE 2 I 34 5.9% NA NA NA 3.0 400 5.2 660 400 43,000° 150,000e

ETHYLBENZENE 5 I 38 13.2% NA NA NA 0.9 14.0 0.51 660 14.0 840,000' 6,600,000'

ISOPROPYLBENZENE 3 I 34 8.8% NA NA NA 1.0 220 5.2 660 220 530,000g 6,600,000"

NAPHTHALENE 4 I 34 11.8% NA NA NA 17.0 600 5.2 660 600 480,000' 2,300,000'

N-BUTYLBENZENE 7 I 34 20.6% NA NA NA 1.0 1,900 5.2 660 1,900 530,000g 6,600,000'

N-PROPYLBENZENE 5 I 34 14.7% NA NA NA 2.0 470 5.2 660 470 530,000g 6,600,000"

P-ISOPROPYLTOLUENE 4 I 34 11.8% NA NA NA 0.7 66.0 5.2 660 66.0 530,000g 6,600,000'

SEC-BUTYLBENZENE 10 I 34 29.4% NA NA NA 0.7 1,000 5.2 660 1,000 530,000g 6,600,000'

TERT-BUTYLBENZENE 3 I 34 8.8% NA NA NA 0.8 420 5.2 660 420 530,000g 6,600,000'

TETRACHLOROETHENE 2 I 34 5.9% NA NA NA 150 300 5.2 660 300 5700· 19,000"

IrOLUENE 9 I 38 23.7% NA NA NA 0.5 29.0 0.51 660 29.0 530,000' 12,800,000'

XYLENE (TOTAL) 7 I 38 18.4% NA NA NA 0.6 190 1 660 190 1,080,000 109,000,000

Notes:

Det =Number of samples with detectable concentrations

Total = Total number of samples analyzed

%Det = Detection rate as a percentage

Mean =Arithmetic mean

SD = Standard deviation

95UCL = 95 percent upper confidence limit on the arithmetic mean

Min_Det =Minimum detected concentration

Max_Det =Maximum detected concentration

MinRepLim =Minimum reporting limit

GOO0104lS:\prOjeCllnaVYIPtmolatelcl03791leuerreportlsoillableslreporttableslTable 2-2 and 2-3 Ds.o815658
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TAbLE 2-3

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR SOIL 0 TO 10 FEET

o

Notes (continued):

MaxRepLim = Maximum reporting limit

mglk g= Milligrams per kilogram

ltg/kg = Micrograms per kilogram

JP-5 = Jet petroleum fuel

TPH = Total petroleum hydrocarbon

• Exposure point concentration is the 95 VeL where the analyte was detected in greater than 50% ofthe samples, the maximum detection where the detection rate was less than 50%

a Action levels based on Fuel Product Action Level Development Report (FPALDR)

b Action levels based on EPA Region 9 PRGs for residential soils

C Action levels based on EPA Region 9 PRGs for industrial soils

d Action level based on FPAL for napthalene

e Action level based on FPAL for diesel range organics

I Action level based on FPAL for motor oil range organics

g Action level based on most conservative FPAL for residential soils (toluene) out of ethylbenzene, toluene, and xylenes

h Action level based on most conservative FPAL for park maintence (ethylbenzene) out of ethylbenzene, toluene, and xylenes

G0069379C01 04ls:lprojecllnevylptmolatelclo3791lellerreportlsoillableslreporttableslTable 2-2 and 2-3 Page30f3 DS.0379.15658



TABLE 2-4
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

ANALYTICAL RESULTS FOR METALS IN SOIL

II' SAlVI····· '. '.. SBIl-99 SBIl-99 SBll-100 SBIl-I00 SBIl-I0OA SBIl-I00A SBll-101 SBll-101 SBll-102 SBll-102 SBll-102A SBll-102A

1~~~~-"7. ._..l.(0....;-3...;,..0:..<.)-lr(5_.0_-1_0_.0"-)+-....,(....:0-....:3....;,.0)'---1r(5:.;..0_-;:.;10..:.;.0-'-)+--->.:(0....;-3....:.0-'-)-If--'-(6.:.;..0;;.,.-.:.;10;;.:'0;,.<..)-t-~(.;:.0-.:.;3...:.<0),--+--,,(5:..:..0:....-:..:IO.:..:.0-,-)-I-~(0:...::-3..:.:.0.!...) -+~(5..:.:.0...:-9.:..:.0;,.<..) -t-~(0;,.;-3::.:;.0::.!.)-1~(::::.:5.;::..0-;;.:IO:':':'0:L)_U

ChemiCaICOiJStitu~~:~~rl~ 6/20/2001 6/20/2001 6/19/2001. 611912001 ... 6/19/2001 .. 6/1912001 611912001 ... 6/19/2001 6/19/2001 6/19/2001 6/19/2001.. 6119/2001

Aluminum
Antimony

Arsenic
Barium

Beryllium

Cadmium

Calcium

Chromium

Cobalt
Copper

Iron

Lead

, " . :. '. ' ..' " ' .'. .' '.,.... '., .. " ,

18,600 16,400 13,400 8,240 17,400 13,400 12,800 11,600 14,100 14,300

OA3 UJi 7.1 N OA5 U OA3 U OA UN OAI UN 18 12.8 OA6 U OA7 U

8.4 7.6 7.6 3.3 7.7 4.5 24.5 11.7 6.8 12

245 263 246 123 212 177 251 378 261 228

0.011 UN 0,011 UN 0,012 UJb 0.011 U 0.011 UN 0.011 UN 0.011 U 0.012 U 0.012 U 0.012 U

1.7 Ji 14.6 0.087 Ja 0.057 U 0.11 Jg 0.053 U 29 3.2 0.29 Jg 0.24 Jg

2,940 3,850 3,400 5,590 8,950 9,550 6,440 7,670 5,810 6,780

26.6 24 27 12.1 23.8 13.4 33 28.7 27.4 44.1

15.6 14.6 13.9 10.6 Jg 15.7 13.6 15.1 15.6 13.3 16.8

30.4 53.6 29 11.1 22.6 10.7 193 244 32.3 84.4

27,600 24,800 27,300 13,400 24,100 14,800 28,500 37,300 25,000 44,000

26.1 69 51.6 13.8 21.8 13.6 1790 480 120 43.5

13,800

5.9

8.7

309

0.011 U

1.1

7,190

32

14.4

129

28,300

422

.'

12,500

2.3 UJb

7.7

415

0.012 U

0.72 Jg

6,380

87.8

12.3

152

27,300

253

Magnesium

Manganese

Mercury

Molybdenum

Nickel

Potassium

elenium

Silver

Sodium

,Thallium

Vanadium
Zinc

6,230

376

0.16

0.17 UN

32.9

2,070

0.29 UJj

0.063 UJj

30.2 UN

0.19 UJj

40.1
177

5,130 5,720 3,020 5,640 3,290 4,310 4,800 5,690 5,870

1,150 412 194 468 314 22,800 2,450 333 444

0.28 0.093 Jg 0.11 0.19 0.18 15.7 1.4 0.17 0.11 Jg

0.17 UN 0.18 U 0.17 U 0.16 UN 0.23 UJb 3.7 0.9 Jg 0.18 U 2

28.6 30.1 18.5 29.3 19.9 39.9 38.6 30.7 50.3

2,290 1,480 1,810 2,880 2,370 1,610 1,710 1,810 1,850

0.89 UJb 0.63 UJb 0.3 U 0.32 UJb 0.28 U 16.6 1.7 OA UJb 0.61 UJb

0.063 UN 0.066 U 0.064 U 0.059 UN 0.06 UN 0.91 UJb 0.1 I UJb 0.068 U 0.069 U

30.2 UN 31.6 U 30.6 U 28A UN 28.6 UN 1770 290 Jg 32.7 U 205 Jg

0.19 UN 0.2 U 0.19 U 0.18 UN 0.18 UN 21.1 0.24 UJb 0.21 U 0.21 U

38.1 37.5 20.4 38.6 27.7 37.5 33.1 37.5 38.2
1,100 87.5 39.1 84.2 39.9 15,500 1,780 188 247

5,370

707

0.14

0.21 UJb

31.2

1,690

OA7 UJb

0.061 U

29A U

0.19 U

37.1
698

4,850

436

0.42 UJb

74.5

1,880

0.78 UJb

0.067 UJj

32.2 U

0.2 UJj

36.6
375

Notes:
Validation qualifiers
U Nondetect result
UJ Estimated nondetect result
J Estimated detected result
N Spike recovery out ofcontrol
R Rejected result

b Laboratory method blank and common blank contamination
g Quantit1cation below reporting limit
j Other qualifications

mglkg Milligram per kilogram

o Ds8·15658
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TABLE 2-5

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
ANALYTICAL RESULTS FOR HPC IN SOIL

Total HPC (cPU/lOg)

SBll-I03
(S.O-IO.O)

SBll-I07
(S.O-IO.O)

SBll-112
(S.O-IO.O)

6/14/2001

86,000

o

o

Notes:

cFU/lOg Colony forming units/ 10 grams of soil

HPC Heterotrophic plate counts

G0069379CO 104\s:\project\na~y\ptmolate\cto3 79\letterreport\soil tables\relJoI1tables\Table 2-510/9/2001 DS.0379.15658



TABLE 2-6
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

ANALYTICAL RESULTS FOR SOIL 0 TOIO FEET THAT EXCEED ACTION LEVELS

11U
980' 170 M
980' 11U

1,100,000' 300d
naphthalene 5 U

17,800,000' 13,800,000• 300·,d anthracene

1,500' 1,000' 300·,d benz(a)anthracene

40' 150' 100' 300' benzo(a)pyrene

430' 1,500' 1,000' 300·,d benzo(b)fluoranthene

620,000' 1,700,000' 1,400,000' 300·,d benzo(g,h,i)perylene

430' 1,500' 1,000' 300'" benzo(k)fluoranthene

4,300' 15,000' 10,000' 300'" chrysene

62b 290' 62b 300·,d dibenz(a,h)anthracene

820,000' 2,300,000' 1,900,000' 300·,d fluoranthene

620b 2,900' 620b 300'" indeno( 1,2,3-cd)pyrene

600,000' 1,700,000' 1,400,000' 300·,d phenanthrene 55

620,000' 1,700,000' 1,400,000' 300" pyrene 72 220

GOOW379CO Io~\s :\pfq.icet\nn~ \ptmo l.uc\clo379\lctterrcpor1\flIIaltablcs\TilbIe 2-6 IlJl9/2no I

o
Page I of6

o
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TABLE 2-6

NAVAL FUEL DEPOT POINT MaLATE, RICHMOND, CALIFORNIA
ANALYTICAL RESULTS FOR SOIL 0 TO 10 FEET THAT EXCEED ACTION LEVELS

o

Resid~ntial l\lai:r
k 'Re~reational ~:~~;i:~: II .. ' .. , '. .' .•. ' .... . ,SIUI-IOI '.' SiHl~102SBit~102 . SBII-102A . '. SBlI.102A' . SBlI-103 SB11-106 •

Criteria .'. C :~~~~~ce ." Criteria . C 't' I' . : SAl\rPLE lD •....•. ., (5.0-10.0) (0-3.0) >.. (5.0-9.0) . ·,(i).Oj (5.0-10.0)' '.' . (0-3.0) (0-3.0)

(:~:f~:: :;;:':." ~H'" ~(~ :~,: c,=,~,~::::.::~:"'; &l:noOl ~~I'~~I""19nOOI M,"D~;~ ~,n~'6If1nODi
1,380' 6,700' 3,200' 700' Diesel Range Organics 490 U 3,9()0 .... c5,300. 55 U2,600 ID' 430 U IOU

1,900' 9,400' 4,500' 980' Motor Oil Range Organics 1'7,500 MD 1,600 1\1. ':5,300 l\i 1,290 1\1 '2,600 ~L' . 2,200 1\'1 120M

1,900' 9,400' 4,500' 980' TPH· Bunker Fuel (CIO-C28) 490 U 240 U 490 U 55 U 480 U 430 U 10 U

, '. '.' '. '. .' VOCs(uglkg)" ,.'c. , .... " ," ...... ',' ' .." • .' i c", ' ..... ,,'.cc,:.·.

480,000' 2,300,000' 1,100,000' 300d naphthalene 6 U I 5101Jg. 620 U 6 U 600 U NA NA

I ' ...... "... ,.' ".. " . . .' ". PAHsl",,/I,.,' ", •..." .• . ......• '., . '. .' .: ..• '

5,900,000' 17,800,000' 13,800,000' 300··d anthracene 25 U4,200 . ". ' 1,8001'.... " 350 .' 48 U 54 U 10 UJe

430' 1,500' 1,000' 300·,d benz(a)anlhracene 883,900 . . 9,7001 ...400. "'5,980 .... 54 U 20

40' 150' 100' 300' beuzo(a)pyrene 25 U 240 U 490 U;;./.~n/<,: 48 U 1",:;47 Jg 38

430' 1,500' 1,000'

620,000' 1,700,000' 1,400,000'

430' 1,500' 1,000'

4,300' 15,000' 10,000'

62b 290' 62b

820,000' 2,300,000' 1,900,000'

620b 2,900' 620b

600,000' 1,700,000' 1,400,000'

620,000' 1,700,000' 1,400,000'

300··d benzo(b)lIuoranthene 25 U 2,900/:,2,500I: 230 48 U 30 Jg 30

300··d benzo(g,h,i)pelylene 25 U 240 U 490 U 470,H'. 48 UJj 54 UJj 90

300··d benzo(k)lIuoranthene 25 U • 6,130/:;,1,500 I·:: 180 48 U 54 U 20

300··d chrysene 8 Jg >'890. ' 4;1001 : .. ' 4201' 2,810: 54 U 20

300··d dibenz(a,h)anthracene 62 U4,700 ;: 1,200 U 140 U 120 UJj 140 UJj70 Jj
300· d lIuoranthene 25 U 2;700> 490 U . '. i,580 li,/ 48 U 60 20

300·,d indeno(l,2,3-cd)pyrene 25 U 1/ i;lbo,' 490 U 260 48 U 54 U 25

300··d phenanthrene 30 14,000,' 5,800 '2,260I· 260 54 UJj 10 UJj

300" pyrene 25 U: 2,200 '. . 17,600 .. ' .' 1,000 I .,. 9,780I· . 54 UJj 20 Jj

G00693 79(0 I O~\s:\projccl\J1a,,)-\pllllolatc\clo379\lcucrrcport\finaltablcs\Table 2-61 0/9/200 1 Page 20f6 DS.0379.15658



TABLE 2-6
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

ANALYTICAL RESULTS FOR SOIL 0 TO 10 FEET THAT EXCEED ACTION LEVELS

.
. (;1,

1,900' 9,400' 4,500' 980' Motor Oil Range Organics 320 M l;ioo M.i. 1,,1.720 MD 570 U 250 J CC~hh I'::.ii 340 Ie 520 Ie

54 UJc

" " .

NA
:':. '

1,900' 9,400' 4,500' 980' TPH - Bunker Fuel (CIO-C28) 54 U 110 U 62 U 570 U 54 UJc 120 UJc 61 UJc
.... :", ... ,' ...... , ".. .. '....,'~: ,'......., ,.,.:.::"'. " .... .'.. ."., ..... , .. '

480,000' 2,300,000' 1,100,000' 300
d

naphthalene NA NA NA NA NA NA NA

I',," , , . , . . . '. '.,' PAHs(uglkg) '.:.' ,..' !,"., . ,' .. , .'.

5,900,000' 17,800,000' 13,800,000' 300·,d anthracene II UJjc 6 Jg 62 U II U 23 90 200 200

430' 1,500' 1,000' 300·,d benz(a)anthracene 33 57:1..'830I:iiii'm\; 120 libh ",. Ql

40' 150' 100' 300' benzo(a)pyrene I:45 1 , '.. l~n I, " II U II U 62 U 12 V II U

430' 1,500'

620,000' 1,700,000'

430' 1,500'

4,300' 15,000'

62b 290'

820,000' 2,300,000'

620b 2,900'

600,000' 1,700,000'

620,000' 1,700,000'

1,000' 300·,d benzo(b)fluoranthene 26 30 140 II U II U 62 U

1,400,000' 300· d benzo(g,h,i)perylene 130 II U 62 U II UJj II V 62 V

1,000' 300·,d benzo(k)fluoranthene 20 II U 90 II U II V 62 V

10,000' 300",d chrysene 30 140 C/::/410 Iii 73 58 130

62b 300· d dibenz(a,h)anthracene,iluu:i. 29 V 160 V 29 UJj IT/H",} 160 U

1,900,000' 300· d fluoranthene 40 11 V:'350;:/ I."" ;.:.,,:' II V 100

620b 300·,d indeno(I,2,3-cd)pyrene 52 233 62 V II U 11 V 62 V

1,400,000' 300· d phenanthrene 9 Jg 11 U 70 II{i7o·)//" 24 80

1,400,000' 300"· pyrene 31 120 62 V"o.." •."/ II V'·'~ onh ·.C'

12 U

12 V

12 V

47

31 V

150

l2U

271

IIU

II U

II U

20

27 U

IIU

IIU

210

G00693 79Clli 04\s:\projcct\ncny\plmolalc\clo379\lcltcrrcport\lin:'lll:Jblcs\Table ,2.(, I019/2nO I
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TABLE 2-6

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
ANALYTICAL RESULTS FOR SOIL 0 TO 10 FEET THAT EXCEED ACTION LEVELS

o

0'. •

Residential .1\1'Park Recreational
C . ... alOtenance I C' . .

" ntena . Criieria . ntcna.
(0-10 feet) 0 10' , 1 (0-3 feet)(- .eet) ..'

Terrestrial~ SBl1-113 . SBlHI4SBil-nt SB11-i15 SBl1-115 .SBII-115A SlHHI7SBll~ii7A SBll-li7A
.'. Ecological (5.0-10.0) . (0-3.0) . (5.0-10.0) (0-3.0) . (5.0-10.0) (5.0-10.0) .' (5.0-10.0). . (5.0-10.0) • (9.5) . '.

~= ~~~+.~6-/I-Y-2-00~I~.·~.~~~12-n-0~0-1+-~~/-IU-2-0-0~i-.~6~/~IU-~-0~OI-.~I~~~:U~2-0-0~1~.~~6-n~2~h~00~1~~·'~'-'·~~~18-n~0~6~1~.~~~18~/~W~0~1-··'-6~n~s~n~0-01-·~

I •• : '..... '. • Chemical Constituent (ing/kg) '. .'.'.0; ,'" ====== :. .... .':' .
1,380' 6,700' 3,200' 700' Diesel Range Organics 700 D 52 V 120 V 150 D 15,006 D 60 v'l,lloO D 2;200 D. ':7,500 D.•
1,900' 9,400' 4,500' 980' MolorOil Range Organics 540 M 440 M 120 V 250 M 1/'1,5001\1' 60 V ,1,800 M 700 M '1,1001\1

1,900' 9,400' 4,500' 980' TPH - Bunker Fuel (CIO-C28) 110 V 52 V 3,420, 53 V 1,300 V 1,200 1 /: 120 U 120 U 600 U

. . .' . '" .voes(ug/kg) . . • . ..... . . .' '. '. . . .0 • • ••• :. '. •• •

480,000' 2,300,000' 1,100,000' 300d naphthalene 6 U 5 u60il./ 5 U 660 U 600 U 17 Jg 590 U 600 U

I •... '. .'. ··PAHs(ug/kg).· . .... .... •. . . .•.. ...:.... .: . ....

5,900,000' 17,800,000' 13,800,000' 300··d anthracene 11 U 52 UJj 120 UJj 11 U 1,200::: 459001:' 120 U NA

430' 1,500' 1,000' 300'd benz(a)anlhracene 72 70 4,800: 202,1001> 1107,6001':<:;' '2,480": NA

40' 150' 100' 300' benzo(a)pyrene 11 U .'90 ,·.·i"470 I> 23 130 V 12 U 490 U 120 V NA

430' 1,500' 1,000' 300'd benzo(b)fluoranthene 77 40 Jg .. , 9601>: 10 130 V 12 V 490 U 120 U NA

620,000' 1,700,000' 1,400,000' 300· d benzo(g,h,i)perylene II U700:: 120 U II U 130 V 12 U 490 U 120 U NA

430' 1,500' 1,000' 300'·d benzo(k)fluoranlhene II U 52 UJj 3201".' 93 130 V 12 V 490 U 120 V NA

4,300' 15,000' 10,000' 300'd chrysene 49 26 Jg>.460':; 11 U 2,200:. 36 410 Jg 120 UJj NA

62b 290' 62b 300,·d dibenz(a,h)anthracene 28 U 130 U i;500 •i.), 1101:.i.. 330 U 30 U 1,200 U 290 U NA

820,000' 2,300,000' 1,900,000' 300'd fluoranlhene 11 U 70 3,850. 10 21,200>: 567':: 490 U790.:·' NA

620b 2,900' 620b 300,·d indeno(I,2,3-cd)pyrene 11 V 52 U 120 U 11 U 130 V 12 U 490 U 120 U NA

600,000' 1,700,000' 1,400,000' 300,·d phenanthrene 57 26 Jg1,400' 11 UJj ,11,390 .:: 272'2,900'::::360I:; NA

620,000' 1,700,000' 1,400,000' 300"· pyrene . 381 .• 52 U 7,600: . 8 Jg36,OOO . 1,170 ". 17,400 .. '. 1,300 1 NA

G00693 79CO 1tl4\s:\projccl\.1m-ylpllllolatc\clo379\JcncITcpolt\1inalt.3blcs\Table 2-61 1l/9120n I Page 4 of6 DS.0379.15658



TABLE 2-6
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

ANALYTICAL RESULTS FOR SOIL 0 TO 10 FEET THAT EXCEED ACTION LEVELS

1,900' 9,400' 4,500' 980' Motor Oil Range Organics ,{SOO 1M 790 M 120 U 540 M 260 U

1,900' 9,400' 4,500' 980' 11'H - Bunker Fuel (CI0-C28) 220 U 58 U 120 U 56 U 260 U
.,. . ..' . ' , . ',. :........... .. ' < . " .

480,000' 2,300,000' 1,100,000' 300d naphthalene 5 U 6 U 600 U 21 Jg NA

'., . '.. . . :'.' .....:.. '.: .' .' ':.. . '.
5,900,000' 17,800,000' 13,800,000' 300··d anthracene 110 U 29 120 U 220 U NA

430' 1,500' 1,000' 300,·d benz(a)anthracene 110 U 283 I~ ~""T~1t'1T: NA

40' 150' 100' 300' benzo(a)pyrene 110 U 12 U I 931iJI//: 220 U NA

430' 1,500' 1,000' 300··d benzo(b)fluorantllene 110 U 12 U 120 U 220 U NA

620,000' 1,700,000' 1,400,000' 300··d benzo(g,h,i)perylene 110 U 12 U 120 U 220 U NA

430' 1,500' 1,000' 300o.d benzo(k)fluoranthene 110 U 12 U 120 U 220 U NA

4,300' 15,000' 10,000' 300··d chrysene 110 U 110 100 UJg 170 Jdg NA

62b 290' 62b 300,·d dibenz(a.h)anthracene 270 U 29 U 300 U 560 U NA

820,000' 2,300,000' 1,900,000' 300· d fluoranthene 110 U 12 U 1:/380// 220 U NA

620b 2,900' 620b 300··d indeno(I,2,3-cd)pyrene 110 U 12 U 120 U 220 U NA

600,000' 1,700,000' 1,400,000' 300·,d phenanthrene 110 U 220 200 200 Jd NA

620,000' 1,700,000' 1,400,000' 300"· pyrene 110 U 12 U 200 Jj 5,060 rAG: NA

GOOG93 79CO Io.tls:\projcct1JU&\-y\pI.llloklIC\cto3 79\lctlcrrcpolt1finaltablcs\Table 2-6 J0/9/200 Io
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TAliLE 2-6

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND CALIFORNIA
ANALYTICAL RESULTS FOR SOIL 0 TO 10 FEET THAT EXCEED ACTION LEVELS

Notes:
I}:fi//#@illl Chemical constituent concentrations that exceed one or more action level are in bold and highlighted

~Lglkg

mglkg
NA
PAR
TPH
VOC

Micrograms per kilogram
Milligrams per kilogram
Not analyzed
Polynuclear aromatic hydrocarbon
Total petroleum hydrocarbon
Volatile Organic Compound

Action Level Notes
a Action levels based on Fuel Product Action Level Development Report (FPALDR)
b Action levels based on EPA Region 9 PRGs for residential soils
C Action levels based on EPA Region 9 PRGs [or industrial soils
d Action level based on benzo(a)pyrene for terresterial ecological receptors as defmed in the FPALDR

Lab Qualifiers
D Pattern resembles diesel
M Pattern resembles motor oil

Data Validation Qualifiers
J Estimated detected result
U Nondetected result
Z Not a typical gas pattern; most of the peaks in the chromatogranl correspond to the heavier portion of the chain;

Or: No fuel pattern (individual peaks only); Or: Does not resemble a typical fuel pattern

Data Validation Qualifier Codes
c Calibration exceedance
d Duplicate precision exceedance
g Quantification below reporting limit

.i Other qualifications

DS.0379.15658
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TABLE 3-1

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SITE 3 ANALYTICAL RESULTS OF GROUNDWATER SAMPLES FOR TPH AND VOC PARAMETERS

SAMPLEID.·· MWll-lOOA MWll-102A (MWll-102[DJ) MWII-I03 MWll-104 MWII-I05.. . ....
.......... SAMPLE DATE ..... 6/21/2001 6/22/2001 6/21/2001 6/14/2001 6/13/2001

Chemical Constituent (mg/L)

Gasoline 0.13 H 0.03 Jg 0.03 Jg 0.05 V 0.16 G 0.43 Z
Diesel Range Organics 25 D 4.43 D 2.98 Ja 66 D 99 D 20 V
Motor Oil Range Organics 20 M 0.5 V 0.5 UJa 39 M 70 M 100 V
lP-5 Range Organics 10 V 0.5 V 0.5 Ula 10 U 50 U 100 V
TPH - Bunker Fuel (CI0-C28) 10 U 0.5 V 0.5 UJa 10 V 50 V 730
VOCs (J.1g/L) .

acetone 200 Ulbc 100 Vlbc 100 Rc NA 100 Rc 1000 Rc
benzene 2V 1 U 1 U 0.5 1 U 10 V
bromobenzene 2V IV 1 U NA 1 U 10 V
bromochloromethane 2U 1 U 1 V NA 1 V 10 U
bromodichloromethane 2V IV IV NA 1 10 U
bromoform 2U lU I U NA 1 V 10 U
bromomethane 2U 1 Ulc 1 Ulc NA 1 VJc 10 Vlc
2-butanone (MEK) 200 Ulb 100 V 100 U NA 100 VJb 1000 Vlb
n-butylbenzene 2 Ulc 1 Jg 1 NA 1 3 Jg
sec-butylbenzene 2V 0.9 Jg 0.9 Jg NA 1 U 10 U
tert-butylbenzene 2V IU IU NA IV 10 U
carbon disulfide 0.7 Jg 5 U 5 U NA 5 U 50 V
carbon tetrachloride 2V IV IV NA IV 10 V
chlorobenzene 2V IV I U NA 7.8 10 V
dibromochloromethane 2V IU 1 V NA 1 V 10 V
chloroethane 2V 1 V IU NA IV 10 V
chloroform 2V 1 V 1 V NA IV 10 V
chloromethane 2V 1 V I V NA I V 10 V
2-chlorotoluene 2V I V IV NA IV 10 V
4-chlorotoluene 2V 1 V 1 U NA I V 10 U
1,2-dibromo-3-chloropropane 2V IV I V NA 1 V 10 V
1,2-dibromoethane (EDB) 2U I V IU NA IV 10 V
dibromomethane 2V IV I U NA I V 10 V
1,2-dichlorobenzene 2V IV IV NA I V 10 V
1,3-dichlorobenzene 2V I U IV NA 0.5 Jg 10 V
1,4-dichlorobenzene 2V IV I V NA 3.6 10 V
dichlorodifluoromethane 2V IV 1 V NA I V 10 V
1,1-dichloroethane 2V 1 V 1 U NA IV 10 V
1,2-dichloroethane 2V 1 V 1 V NA 1 V 10 V
1,I-dichloroethene 2V I V IV NA ]V ]0 V
cis-I,2-dichloroethene 2V 0.4 Jg 0.4 Jg NA 1 V 10 V
trans-I,2-dichloroethene 2V IV 1 U NA I V 10 V
1,2-dichloropropane 2V ]V lU NA 1 V 10 V
1,3-dichloropropane 2V I V IV NA IV 10 V
2,2-dichloropropane 2V IV IV NA ] V ]0 V
1,I-dichloropropene 2V IV I V NA ] V ]0 V
cis-I,3-dichloropropene 2V IU IU NA IV ]0 V
trans-l,3-dichloropropene 2V IV I V NA IV 10 V
ethylbenzene 2V 1 V IV 1 I V 10 V
hexachlorobutadiene 2V IV IU NA I V 10 V
isopropylbenzene (cumene) 2V 0.6 Jg 0.7 Jg NA 0.7 Jg 4 Jg

p-isopropyltoluene 2V IV ] V NA IV 10 V
methylene chloride 3 Vlb I V 1 U NA IV 10 V
4-methyl-2-pentanone (MIBK) 100 V 50 V 50 V NA 50 V 500 V
methyl-t-butyl ether (MTBE) 10 V 5V 5 V NA 5V 50 V
naphthalene 2 Vlc I UJc I UJc NA IV 10 V
n-propylbenzene 2V IV I V NA I V ]0 V
styrene 2V I V I V NA IV 10 V
1,1, I ,2-tetrachloroethane 2V I V I V NA IV 10 V
I, I ,2,2-tetrachloroethane 2V IV IV NA IV 10 V
tetrachloroethene 2V ] V IV NA ] V 10 V
toluene 2V ] V I V 0.5 V I V 10 V
1,2,3-trichlorobenzene 2 Ulc IV I U NA IV 10 V
1,2,4-trichlorobenzene 2 VJc IU IU NA IV 10 V
I, I, I-trichloroethane 2U 1 U I U NA IV 10 V
1,1,2-trichloroethane 2V IU 1 V NA I U 10 V
trichloroethene 2U IU 1 U NA 8.6 10 V
trichlorofluoromethane 2U IU 1 U NA I V 10 V
1,2,3-trichloropropane 2V IV I U NA IV 10 U

1,2,4-trimethylbenzene 2U IV 1 U NA IU 10 V
1,3,5-trimethylbenzene 2U lU 1 U NA 1 U 10 V
vinyl chloride 2U IU I U NA lU 10 U
xylene (total) 2U 0.3 Jg 0.3 Jg 1 Je lU 10 V

u
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TABLE 3-1

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SITE 3 ANALYTICAL RESULTS OF GROUNDWATER SAMPLES FOR TPH AND VOC PARAMETERS

SAMPLEID·.··.··· MWII-I06 MWII-I07 MWII-I09 MWll-l13 MWl1-1l5A MWl1-1l7A MWll-1l8

SAMPLE DATE 6/14/2001 6/14/2001 6/19/2001 6/1512001 6/1512001 6/19/2001 6/221200 1
Chemical Constituent (mg/L) ..

Gasoline 2.77 G 0.29 G 0.05 V 0.05 V 0.07 H 0.04 Jg 0.05 V
Diesel Range Organics 13.3 D 16.6 D 7.6 Ja 1.2 D 2.88 D 4.28 D 5.78 D
Motor Oil Range Organics 2 Jg 3M 3 Ja 0.5 V 0.5 V 0.5 V 2.8 M
JP-5 Range Organics 2.5 V 2.5 V 2.5 V 0.5 V 0.5 V 0.5 V 0.5 V
TPH - Bunker Fuel (CIO-C28) 2.5 V 2.5 V 2.5 V 0.5 V 0.5 V 0.5 V 0.5 V
VOCs (J.lg/L)
acetone 100 Rc NA NA 100 Rc 100 Rc lao Rc NA
benzene IV 0.5 Jg 0.4 Jcg I V 0.5 Jg I V 0.5 V
bromobenzene IV NA NA IV I V IV NA
bromochloromethane I V NA NA I V I V IV NA
bromodichloromethane IV NA NA IV I V IV NA
bromofonn IV NA NA I V I Vle 1 Vle NA
bromomethane 1 Vle NA NA I Vle 1 V IV NA
2-butanone (MEK) lOa V NA NA lao V 100 VJc lOa V NA
n-butylbenzene IV NA NA IV I V IV NA
sec-butylbenzene IV NA NA IV 3 1 NA
tert-butylbenzene IV NA NA IV 0.3 Jg IV NA
carbon disulfide 0.4 Jg NA NA 5 V 5 Vle 5 UJc NA
carbon tetrachloride IV NA NA IV I V IV NA
chlorobenzene 1 V NA NA IV 2.4 I V NA
dibromochloromethane IV NA NA IV IV 1 V NA
chloroethane IV NA NA IV 1 V IV NA
chloroform IV NA NA IV IV IV NA
chloromethane 1 V NA NA I V 1 UJc I V NA
2-chlorotoluene IV NA NA IV 1 V 1 V NA
4-chlorotoluene IV NA NA IV I V I V NA
1,2-dibromo-3-chloropropane 1 V NA NA IV 1 V I V NA
1,2-dibromoethane (EDB) IV NA NA IV 1 V IV NA
dibromomethane IV NA NA IV IV 1 V NA
1,2-dichlorobenzene IV NA NA IV I V IV NA
1,3-dichlorobenzene 1 V NA NA 1 V 0.6 Jl! 1 V NA
1,4-dichlorobenzene I V NA NA IV 0.6 Jg I V NA
dichlorodifluoromethane IV NA NA IV I V IV NA
I,I-dichloroethane I V NA NA IV IV I V NA
1,2-dichloroethane IV NA NA I V I V 1 V NA
I, I-dichloroethene 1 V NA NA I V I V I V NA
cis-I,2-dichloroethene IV NA NA IV IV I V NA
trans-l,2-dichloroethene I V NA NA IV I V IV NA
1,2-dichloropropane IV NA NA I V 1 V I V NA
1,3-dichloropropane IV NA NA 1 V IV IV NA
2,2-dichloropropane IV NA NA IV I V I V NA
I,I-dichloropropene 1 V NA NA I V 1 V I V NA
cis-I,3-dichloropropene I V NA NA I V 1 V I V NA
trans-I,3-dichloropropene IV NA NA IV I V I V NA
ethylbenzene 1 1.7 0.8 VJb 0.3 Jl! IV I V 1

hexachlorobutadiene 1 V NA NA IV 1 V 1 V NA
isopropylbenzene (cumene) 21 NA NA I V 3.6 IV NA
p-isopropyltoluene IV NA NA 0.4 Jg 2.1 I V NA
methylene chloride I V NA NA I V I V I V NA
4-methyl-2-pentanone (MIBK) 50 V NA NA 50 V 50 V 50 V NA
methyl-t-butyl ether (MTBE) 5 V NA NA 5 V 5 V 5 V NA
naphthalene I V NA NA 2.1 8 1 V NA
n-propylbcnzene 30 NA NA 0.4 Jl! 5.4 IV NA
styrene IV NA NA I V I V IV NA
I,1,1 ,2-tetrachloroethane IV NA NA I V I V I V NA
1,1,2,2-tetrachloroethane IV NA NA I V I V I V NA
tetrachloroethene I V NA NA IV IV 1 V NA
toluene 1 5.1 0.5 V I V I V 0.2 Jl! 0.5 V

1,2,3-trichlorobenzene IV NA NA I V I V I V NA
1,2,4-trichlorobenzene I V NA NA 1 V 1 V 1 V NA
1,1, I-trichloroethane IV NA NA IV 1 V I V NA
1, I ,2-trichloroethane I V NA NA IV I V IV NA
trichloroethene IV NA NA I V IV I V NA
trichlorofluoromethane I V NA NA IV I V IV NA
1,2,3-trichloropropane IV NA NA 1 V 1 V 1 V NA
1,2,4-trimethylbenzene IV NA NA 2 0.3 Jl! IV NA
1,3,5-trimethylbenzene IV NA NA 0.4 Jg I V IV NA
vinyl chloride IV NA NA IV 1 V I V NA
xylene (total) 15 2 I V IV I V 0.4 Jg 0.9 Jeg

u
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TABLE 3-1
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SITE 3 ANALYTICAL RESULTS OF GROUNDWATER SAMPLES FOR TPH AND VOC PARAMETERS

SAMPLEID MWll-1l9 MWll-121 MWll-09 MWll-10 MWll-12 MWll-13 (MWll-905) MWll-21
..... SAMPLE DATE 6/14/2001 6/25/2001 6/9/2001 6/9/2001 6/9/2001 6/12/2001 6/12/2001 6/11/2001

Chemical Constituent (mg/L)··

Gasoline 0.07 H 0.08 H 0.05 V 0.05 V 0.11 0.05 V 0.05 V 0.82
Diesel Range Organics 10 D 4.85 Ja 0.1 VJa 0.1 V 2.54 D 0.5 D 0.27 D 0.1 V
Motor Oil Range Organics 5V 0.5 V 0.5 VJa 0.5 V 0.5 V 0.5 V 0.3 Jg 0.5 V
JP-5 Range Organics 5V 0.5 V 0.5 UJa 0.5 V 0.5 U 0.5 V 0.5 V 0.5 U
TPH - Bunker Fuel (Cl 0-C28) 5 U 0.5 V 1.3 Ja 2.1 0.5 V 0.5 V 0.5 V 1.9
VOCs (1J2/L)

acetone NA 100 Vle NA NA NA 100 Rc 100 Rc NA
benzene 0.3 Jg 1 0.5 V 0.5 V 1.1 1 V 1 V 24.3
bromobenzene NA IV NA NA NA 1 V IV NA
bromochloromethane NA IV NA NA NA 1 V IV NA
bromodichloromethane NA IV NA NA NA ]V IV NA
bromoform NA IVle NA NA NA 1 UJc 1 Vle NA
bromomethane NA 1 Rc NA NA NA 1 V IV NA
2-butanone (MEK) NA 100 Vlc NA NA NA 100 V 100 V NA
n-butylbenzene NA ]V NA NA NA IV IV NA
sec-butylbenzene NA IV NA NA NA 1 V 1 V NA
tert-butylbenzene NA IV NA NA NA 1 V IV NA
carbon disulfide NA 5 V NA NA NA 5 V 5V NA
carbon tetrachloride NA IV NA NA NA IV IV NA
chlorobenzene NA IV NA NA NA 0.2 Jg 0.2 Jg NA
dibromochloromethane NA IV NA NA NA 1 V 1 V NA
chloroethane NA IV NA NA NA IV IV NA
chloroform NA IV NA NA NA IV IV NA
chloromethane NA I VJc NA NA NA 1 V 1 V NA
2-chlorotoluene NA 1 Jg NA NA NA IV IV NA
4-chlorotoluene NA 0.6 Jg NA NA NA 1 V IV NA
1,2-dibromo-3-chloropropane NA IV NA NA NA ]V IV NA
1,2-dibromoethane (EDB) NA IV NA NA NA IV IV NA
dibromomethane NA IV NA NA NA IV IV NA
1,2-dichlorobenzene NA IV NA NA NA IV IV NA
1,3-dichlorobenzene NA IV NA NA NA IV 1 V NA
]A-dichlorobenzene NA IV NA NA NA IV IV NA
dichlorodifluoromethane NA 2 NA NA NA IV IV NA
1,I-dichloroethane NA IV NA NA NA IV IV NA
1,2-dichloroethane NA 1 V NA NA NA 1 V IV NA
1,I-dichloroethene NA IV NA NA NA IV IV NA
cis-l,2-dichloroethene NA 0.3 Jg NA NA NA IV IV NA
trans-I,2-dichloroethene NA I V NA NA NA 1 V IV NA
1,2-dichloropropane NA IV NA NA NA 1 V 1 V NA
1,3-dichloropropane NA IV NA NA NA 1 V 1 V NA
2,2-dichloropropane NA 1 V NA NA NA I V 1 V NA
1,I-dichloropropene NA 1 V NA NA NA 1 V IV NA
cis-I,3-dichloropropene NA IV NA NA NA IV IV NA
trans-] ,3-dichloropropene NA IV NA NA NA ]V IV NA
ethylbenzene 1.7 0.2 Jg 1.2 VJb 0.9 VJb 1.6 UJb 1 U IV 4
hexachlorobutadiene NA 1 V NA NA NA 1 V ] V NA
isopropylbenzene (cumene) NA ] V NA NA NA ] V 1 V NA
Ip-isopropyltoluene NA 0.2 Jg NA NA NA IV IV NA
methylene chloride NA ] V NA NA NA 1 V IV NA
4-methyl-2-pentanone (MIBK) NA 50 V NA NA NA 50 V 50 V NA
methyl-t-butyl ether (MTBE) NA 5V NA NA NA 5V 5V NA
naphthalene NA 2.6 NA NA NA 1 VJb 1 VJb NA
n-propylbenzene NA 0.4 Jg NA NA NA IV IV NA
styrene NA 1 V NA NA NA IV 1 V NA
I,] ,] ,2-tetrachloroethane NA ] V NA NA NA 1 V ] V NA
I, I,2,2-tetrachloroethane NA IV NA NA NA IV ]V NA
tetrachloroethene NA ] V NA NA NA IV 1 V NA
toluene 0.7 2 0.5 V 0.5 V 3.3 IV IV 3.2

1,2,3-trichlorobenzcne NA IV NA NA NA IV IV NA
1,2,4-trichlorobenzene NA 1 V NA NA NA 1 V 1 V NA
1,1, I-trichloroethane NA 1 V NA NA NA 1 V IV NA
I,I,2-trichloroethane NA 1 V NA NA NA 1 V 1 V NA
trichloroethene NA 1 V NA NA NA IV IV NA
trichloroOuoromethane NA 1 V NA NA NA 1 V 1 V NA
1,2,3-trichloropropane NA IV NA NA NA IV IV NA
1,2,4-trimethylbenzene NA 0.9 Jg NA NA NA IV 1 V NA
1,3,5-trimethylbenzene NA 0.2 Jg NA NA NA 1 V IV NA
vinyl chloride NA 0.3 Jg NA NA NA IV 1 V NA
xylene (total) 2 2 1 UJb IV 2 VJb 1 V I V 13

u
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TABLE 3-1

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SITE 3 ANALYTICAL RESULTS OF GROUNDWATER SAMPLES FOR TPH AND VOC PARAMETERS

u

<" SAMPLEID MW11-271l MWll-30 MWll-31 MWll-33 (MW11-907) MW11-41 MWll-44 MW11-49

,",' SAMPLE DATE 6/13/2001 6/20/2001 6/19/2001 6/19/2001 6/12/2001 6/11/2001 6/20/2001

Chemical Constituent (mg/L)

Gasoline 0.07 Z 0.16 H 0.14 G 0.05 V 0.05 U 0.05 Je 0.19 0.05 H
Diesel Range Organics 6.32 0 1.7 OM 3.8 0 3.54 0 3.09 0 2.69 Je 0.1 U 2.94 OM
Motor Oil Range Organics 0.5 U 0.5 U 2.2 M 0.5 U 0.5 U 1.5 M 0.5 V 0.5 U
JP-5 Range Organics 0.5 U 0.5 V 0.5 U 0.5 U 0.5 V 0.5 U 0.5 U 0.5 U
TPH - Bunker Fuel (CIO-C28) 0.5 U 0.5 U 0.5 V 0.5 U 0.5 U 0.5 U 3.8 0.5 U
VOCs (J!g/L)
acetone NA 100 Rc 100 Rc NA NA NA 100 UJb NA
benzene 0.5 Jg I V 0.4 Jg 0.5 UJc 0.5 VJe 0.4 Jg IU 0.4 Jg
bromobenzene NA I V IU NA NA NA I U NA
bromochloromethane NA IV IU NA NA NA I U NA
bromodichloromethane NA IV IV NA NA NA I U NA
bromofonn NA I V I UJc NA NA NA I V NA
bromomethane NA I Wc I U NA NA NA IU NA
2-butanone (MEK) NA 100 V 100 U NA NA NA 100 Rc NA
n-butylbenzene NA I V IU NA NA NA I V NA
sec-butylbenzene NA IU 0.7 Jg NA NA NA IU NA
tert-butylbenzene NA IV IV NA NA NA IU NA
carbon disulfide NA 5 U 0.6 Jcg NA NA NA 5 V NA
carbon tetrachloride NA IV IV NA NA NA I V NA
chlorobenzene NA I V 0.4 Jg NA NA NA 0.5 Jg NA
dibromochloromethane NA IV IV NA NA NA I U NA
chIoroethane NA I V IU NA NA NA I V NA
chlorofom1 NA I V IU NA NA NA IV NA
chloromethane NA IV IU NA NA NA IV NA
2-chlorotoluene NA IV IV NA NA NA IU NA
4-chlorotoluene NA IV I U NA NA NA I V NA
1,2-dibromo-3-chloropropane NA I V IV NA NA NA IU NA
1,2-dibromoethane (EDB) NA I V I U NA NA NA IU NA
dibromomethane NA IV IV NA NA NA IU NA
1,2-dichlorobenzene NA IV IU NA NA NA 0.5 Jg NA
1,3-dichlorobenzene NA 1 V IV NA NA NA IU NA
IA-dichlorobenzene NA IV 0.3 Jg NA NA NA IU NA
dichlorodifluoromethane NA I V IU NA NA NA lU NA
1,I-dichloroethane NA 0.6 Jg IU NA NA NA I U NA
1,2-dichloroethane NA I V IV NA NA NA lU NA
1,I-dichloroethene NA IU IU NA NA NA 0.8 Jg NA
cis-I,2-dichloroethene NA IV IV NA NA NA 383 D NA
trans-I,2-dichloroethene NA 1 V IU NA NA NA 11 NA
1,2-dichloropropane NA I U IU NA NA NA IU NA
1,3-dichloropropane NA I V I U NA NA NA IV NA
2,2-dichloropropane NA I V IV NA NA NA IU NA
I,I-dichloropropene NA IV IU NA NA NA I V NA
cis-I,3-dichloropropene NA I U I U NA NA NA I U NA
trans-I,3-dichloropropene NA IV IU NA NA NA IU NA
ethylbenzene 1.3 I V IV I VJb 1.1 UJb 1.2 I U 5.7
hexachlorobutadiene NA IU IU NA NA NA IU NA
isopropylbenzene (cumene) NA I U 2.7 NA NA NA I U NA
p-isopropyltoluene NA IU IU NA NA NA I U NA
methylene chloride NA 1 UJb IV NA NA NA I U NA
4-methyl-2-pentanone (MIBK) NA 50 V 50 U NA NA NA 50 U NA
methyl-t-butyl ether (MTBE) NA 5U 5V NA NA NA 5V NA
naphthalene NA I V I UJb NA NA NA IV NA
n-propylbenzene NA IV 2 NA NA NA I U NA
styrene NA IU I U NA NA NA I U NA
I, I, I ,2-tetrachloroethane NA I U IU NA NA NA IU NA
1,1,2,2-tetrachloroethane NA IU IU NA NA NA IU NA
tetrachloroethene NA IV IU NA NA NA 0.7 Jg NA
toluene 0.5 Jg IV IU 0.5 V 0.5 V 0.5 U IV 1
1,2,3-trichlorobcnzenc NA IV IU NA NA NA I U NA
1,2,4-trichlorobenzene NA IV lU NA NA NA I V NA
1, I, I-trichloroethane NA 1 U IV NA NA NA IV NA
1,1,2-trichloroethane NA 1 V IU NA NA NA IU NA
trichloroethene NA IV IV NA NA NA 14 NA
trichlorofluoromethane NA IU IU NA NA NA I V NA
1,2,3-trichloropropane NA IV IU NA NA NA I Ulc NA
1,2,4-trimethylbenzene NA I U 0.2 Jg NA NA NA 1 V NA
1,3,5-trimethylbenzene NA 1 V IU NA NA NA I U NA
vinyl chloride NA 1 U IU NA NA NA 228 0 NA
xylene (total) 1.2 IV 2.7 1.1 UJb 1.4 UJb 1.6 I U 9.9 Je
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TABLE 3-1
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SITE 3 ANALYTICAL RESULTS OF GROUNDWATER SAMPLES FOR TPH AND VOC PARAMETERS

SAMPLEID MWll-51 MWll-53 MWll-54 MWII-92 MWll-94 (MWll-908 MW13+27 MW16+25

.... SAMPLEDATE 6/121200 I 6/20/2001 6!l312001 6/9/2001 6119/2001 6/2612001 6112/2001
Chemical Constituent (mg/L)

Gasoline 0.05 U 0.05 U 1.54 Ja 0.05 U 0.03 Jg 0.05 U 0.32 H 0.05 U
Diesel Range Organics 0.55 0 2.92 OM 648 0 0.1 U 7.3 D 6.8 0 3.39 D 9.4 D
Motor Oil Range Organics 0.5 U 0.5 U 130 U 0.5 U 2 Jg 2.5 U 0.5 U 5.5 M
JP-5 Range Organics 0.5 U 0.5 U 130 U 0.5 U 2.5 U 2.5 U 0.5 U 2.5 U
TPH - Bunker Fuel (CIO-C28) 0.5 U 0.5 U 130 U 9.2 2.5 U 2.5 U 0.5 U 2.5 U
VOCs (J.lg/L) .. ....

acetone NA NA NA NA NA NA NA NA
benzene 0.5 U 0.4 Jg 5.6 0.9 0.5 UJc 0.5 UJc 0.5 U 0.5
bromobenzene NA NA NA NA NA NA NA NA
bromochloromethane NA NA NA NA NA NA NA NA
bromodichloromethane NA NA NA NA NA NA NA NA
bromoform NA NA NA NA NA NA NA NA
bromomethane NA NA NA NA NA NA NA NA
2-butanone (MEK) NA NA NA NA NA NA NA NA
n-butylbenzene NA NA NA NA NA NA NA NA
sec-butylbenzene NA NA NA NA NA NA NA NA
tert-butylbenzene NA NA NA NA NA NA NA NA
carbon disulfide NA NA NA NA NA NA NA NA
carbon tetrachloride NA NA NA NA NA NA NA NA
chlorobenzene NA NA NA NA NA NA NA NA
dibromochloromethane NA NA NA NA NA NA NA NA
chloroethane NA NA NA NA NA NA NA NA
chloroform NA NA NA NA NA NA NA NA
chloromethane NA NA NA NA NA NA NA NA
2-chlorotoluene NA NA NA NA NA NA NA NA
4-chlorotoluene NA NA NA NA NA NA NA NA
I,2-dibromo-3-chloropropane NA NA NA NA NA NA NA NA
1,2-dibromoethane (EDB) NA NA NA NA NA NA NA NA
dibromomethane NA NA NA NA NA NA NA NA
1,2-dichlorobenzene NA NA NA NA NA NA NA NA
1,3-dichlorobenzene NA NA NA NA NA NA NA NA
I A-dichlorobenzene NA NA NA NA NA NA NA NA
dichlorodifluoromethane NA NA NA NA NA NA NA NA
1,I-dichloroethane NA NA NA NA NA NA NA NA
1,2-dichloroethane NA NA NA NA NA NA NA NA
1,I-dichloroethene NA NA NA NA NA NA NA NA
cis-I,2-dichloroethene NA NA NA NA NA NA NA NA
trans-I,2-dichloroethene NA NA NA NA NA NA NA NA
1,2-dichloropropane NA NA NA NA NA NA NA NA
1,3-dichloropropane NA NA NA NA NA NA NA NA
2,2-dichloropropane NA NA NA NA NA NA NA NA
I,I-dichloropropene NA NA NA NA NA NA NA NA
cis-I,3-dichloropropene NA NA NA NA NA NA NA NA
trans-I,3-dichloropropene NA NA NA NA NA NA NA NA
ethylbenzene 1 0.9 0.5 U 1.5 UJb 1.1 UJb 0.6 UJb 0.5 V 0.8
hexachlorobutadiene NA NA NA NA NA NA NA NA
isopropylbenzene (cumene) NA NA NA NA NA NA NA NA
p-isopropyltoluene NA NA NA NA NA NA NA NA
methylene chloride NA NA NA NA NA NA NA NA
4-methyl-2-pentanone (MIBK) NA NA NA NA NA NA NA NA
methyl-t-butyl ether (MTBE) NA NA NA NA NA NA NA NA
naphthalene NA NA NA NA NA NA NA NA
n-propylbenzene NA NA NA NA NA NA NA NA
styrene NA NA NA NA NA NA NA NA
1,1,1,2-tetrachloroethane NA NA NA NA NA NA NA NA
I, I ,2,2-tetrachloroethane NA NA NA NA NA NA NA NA
tetrachloroethene NA NA NA NA NA NA NA NA
toluene 0.5 V 0.5 V 17.2 1.3 0.5 V 0.5 V 1.8 0.8
1,2,3-trichlorobenzene NA NA NA NA NA NA NA NA
1,2,4-trichlorobenzene NA NA NA NA NA NA NA NA
I, I, I-trichloroethane NA NA NA NA NA NA NA NA
I, I ,2-trichloroethane NA NA NA NA NA NA NA NA
trichloroethene NA NA NA NA NA NA NA NA
trichlorofluoromethane NA NA NA NA NA NA NA NA
1,2,3-trichloropropane NA NA NA NA NA NA NA NA
1,2,4-trimethylbenzene NA NA NA NA NA NA NA NA
1,3,5-trimethylbenzene NA NA NA NA NA NA NA NA
vinyl chloride NA NA NA NA NA NA NA NA
xylene (total) 1 V 1 Je 5.4 1.1 UJb I UJb IV 1 Jg 1 V

u
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TABLE 3-1
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

SITE 3 ANALYTICAL RESULTS OF GROUNDWATER SAMPLES FOR TPH AND VOC PARAMETERS

Jet petroleum fuel
Methyl-tertiary-butyl-ether

Micrograms per liter
Milligrams per liter
Not analyzed

Total petroleum hydrocarbon
Volatile organic compound

Notes:

Sample lO's in parentheses are duplicates of
the previous sample.

surrogate recovery exceeded

laboratory method blank and common blank contamination

calibration exceeded

matrix spike/laboratory control sample (LCS) recovery exceeded

quantitication below reporting limit

P-5
MTBE

Jlg/L
mg/L
NA

TPH
VOC

Validation qualitiers

U nondetect result

UJ estimated nondetect result

estimated detected result

R rejected result

Lab Qualifiers:

G pattern resembles gasoline

D pattern resembles diesel

Tv! pattern resembles motor oil

H pattern is the heavier hydrocarbon end

of the analyte's range in the standard

Z pattern does not resemble TPH pattern

SAMPLEID MW-t MW-3 (MW-906)

SAMPLEDA'fE 6/14/2001 6/131200 I

Chemical Constituent (mg/L)·

Gasoline 1.1 0.05 U 0.05 U
Diesel Range Organics 2.56 D 2.93 Ja 2.29 D J
Motor Oil Range Organics 0.5 U 0.5 UJa 0.5 V
JP-5 Range Organics 0.5 U 0.5 UJa 0.5 V
TPH - Bunker Fuel (CIO-C28) 0.5 U 0.5 VJa 0.5 V
VOCs (J.lg/L)

....

acetone NA NA NA
benzene 5.6 0.5 U 0.5 U
bromobenzene NA NA NA
bromochloromethane NA NA NA
bromodichloromethane NA NA NA
bromoform NA NA NA
bromomethanc NA NA NA
2-butanone (MEK) NA NA NA
n-butvlbenzene NA NA NA
sec-butylbenzene NA NA NA
tert-butvlbenzene NA NA NA
carbon disulfide NA NA NA
carbon tetrachloride NA NA NA
chlorobenzene NA NA NA
dibromochloromethane NA NA NA
chloroethane NA NA NA ]

chlorofonn NA NA NA
chloromethane NA NA NA
2-chlorotoluene NA NA NA a

4-chlorotoluene NA NA NA b

I,2-dibromo-3-chlorooropane NA NA NA c

1,2-dibromoethane (EOB) NA NA NA e

dibromomethane NA NA NA g

1,2-dichlorobenzene NA NA NA
1,3-dichlorobenzene NA NA NA
1,4-dichlorobenzene NA NA NA
dichlorodifluoromethane NA NA NA
I,I-dichloroethane NA NA NA
1,2-dichloroethane NA NA NA
I,I-dichloroethene NA NA NA
cis-I,2-dichloroethene NA NA NA
trans-I,2-dichloroethene NA NA NA
1,2-dichloropropane NA NA NA
I,3-dichloropropane NA NA NA
2,2-dichloropropane NA NA NA
I,I-dichloropropene NA NA NA
cis-I,3-dichloroprooene NA NA NA
trans-I,3-dichloroprooene NA NA NA
ethvlbenzene 3.3 0.7 0.7
hexachlorobutadiene NA NA NA
isooropvlbenzene (cumene) NA NA NA
Ip-isopropvltoluene NA NA NA
methylene chloride NA NA NA
4-methvl-2-pentanone (MIBK.) NA NA NA
methvl-t-butyl ether (MTBE) NA NA NA
naohthalene NA NA NA
n-propvlbenzene NA NA NA
styrene NA NA NA
I, I, I ,2-tetrachloroethane NA NA NA
I, 1,2,2-tetrachloroethane NA NA NA
tetrachloroethene NA NA NA

toluene 1,7 0.5 U 0.5 U
I,2,3-trichlorobenzene NA NA NA
I,2,4-trichlorobenzene NA NA NA

1, I, I-trichloroethane NA NA NA

I, I ,2-trichloroethane NA NA NA
trichloroethene NA NA NA
trichlorofluoromethane NA NA NA
I,2,3-trichloropropane NA NA NA
I,2,4-trimethylbenzene NA NA NA
1,3,5-trimethylbenzene NA NA NA
vinyl chloride NA NA NA
xylene (total) 3.4 IV 1 V
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o TQ3-2
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER-ALL RESULTS COMBINED

o

I·.ii) ..ii.;.ijl~ ,it1g.~i:·",·j;;ji'''ll',1.. "'1
8 ;;" ~~";I"'"C'C"CC't".,.,. ¥~m., 'u ~..~... : I ••.•,+>•.••'••. ", +i'''' i,·

i,:T0,'.···.·,·;·, S', S'i. ss', ~'vnfATTI'.lI.~(,;<iiT\·;) ;:1;'1 1"1:
BENZENE 13 I 23 56.5% 1.9 5.1 3.7 0.3 24.3 0.5 0.5 3.7
ETHYLBENZENE 13 I 23 56.5% 1.3 1.3 1.7 0.7 5.7 0.5 1.6 1.7
roLUENE 12 I 23 52.2% 1.8 3.6 3.1 0.5 17.2 0.5 0.5 3_1

XYLENE (TOTAL) 12 I 23 52.2% 2.1 3.2 3.3 0.9 13.0 1.0 2.0 3.3
1II.IIIT.l.l." ., .. 'i, i" . ."""""'?;:. . ','., ", ·.,."ii·,: ".":".,:' ...+
IALUMINUM 2 I 2 100_0% 1,255 134 1,856 1,160 1,350 9.7 9.7 1,856

!ARSENIC 2 I 2 100.0% 5.2 3.3 20.0 2.8 7.5 1.3 1.3 20.0
BARIUM 2 I 2 100.0% 604 342 2,136 362 846 0.7 0.7 2,136

CALCIUM 2 I 2 100.0% 101,050 12,657 157,716 92,100 110,000 41.8 41.8 157,716

OBALT I I 2 50.0% 6.7 7.4 39.8 11.9 11.9 0.2 2.9 39.8

CHROMIUM 2 I 2 100.0% 4.4 1.9 12.9 3.0 5.7 0.1 0.1 12.9

COPPER I I 2 50.0% 19.0 19.7 107 32.9 32.9 2.0 10.0 107
IRON 2 I 2 100.0% 14,925 16,794 90,110 3,050 26,800 3.7 3.7 90,110

MERCURY 2 I 2 100.0% 0.2 0.1 0.4 0.1 0.2 0.1 0.1 0.4

POTASSIUM 2 I 2 100.0% 15,000 4,525 35,260 11,800 18,200 5.3 5.3 35,260

MAGNESIUM 2 I 2 100.0% 51,650 14,637 117,180 41,300 62,000 5.5 5.5 117,180

MANGANESE 2 I 2 100.0% 1,733 1,410 8,045 736 2,730 0.6 0.6 8,045

SODIUM 2 I 2 100.0% 214,500 109,602 705,183 137,000 292,000 134 134 705,183

NICKEL 2 I 2 100.0% 7.6 3.0 20.9 5.5 9.7 0.2 0.2 20.9

LEAD 2 I 2 100.0% 14.4 4.3 33.7 11.3 17.4 1.3 1.3 33.7

THALLIUM 2 I 2 100.0% 3.7 1.8 11.6 2.4 4.9 0.9 0.9 11.6

VANADIUM I I 2 50.0% 5.4 5.1 28.1 9_0 9.0 0.4 3.7 28.1

ZINC 2 I 2 100.0% 49.3 8.6 87.9 43.2 55.4 1.3 1.3 87.9

".n •hi;;/f , •." ".':, "" ..."'; U,:. :; ..','.

ACENAPHTHENE 2 I 6 33.3% NA NA NA 18.0 56.0 5.0 50.0 56.0

ACENAPHTHYLENE I I 6 16.7% NA NA NA 4.0 4.0 2.0 20.0 4_0

CHRYSENE 4 I 6 66.7% 1.0 1.1 1.8 0.7 3.0 0.2 2.0 1.8
FLUORANTHENE 3 I 6 50.0% 1.8 2.2 3.6 2.0 6.0 0.2 2.0 3.6

FLUORENE 3 I 6 50.0% 2.3 1.8 3.8 0.9 4.0 1.0 10.0 3.8

INDENO( I,2,3-CD)PYRENE 1 I 6 16.7% NA NA NA 0.6 0.6 0.2 2.0 0.6

I-METHYLNAPIITHALENE 1 I 6 16.7% NA NA NA 33.0 33.0 5.0 50.0 33.0

PHENANTHRENE 2 I 6 33.3% NA NA NA 2.7 4.0 1.0 10.0 4.0

PYRENE 4 I 6 66.7% 3.3 4.5 7.0 0.9 12.0 0.2 2.0 7.0
",,,;; ".,.,'.;"." .. .' ...;: ...... ,.... ,':..........• '".:,.:,., •..:: ...... .•.. .,."........" 'iC,;; ;C';,':' 'iii:.

IIPH - BUNKER FUEL (C IO-C28) 6 I 35 17.1% NA NA NA 1,300 730,000 500 130,000 730,000

DIESEL RANGE ORGANICS 29 I 35 82.9% 25,936 109,528 57,261 500 648,000 100 25,000 57,261

MOTOR OIL RANGE ORGANICS 10 I 35 28.6% NA NA NA 1,500 70,000 500 130,000 70,000

GASOLINE RANGE ORGANICS 22 I 35 62.9% 256 547 413 30.0 2,770 50.0 50_0 413I.,,,. ,....... :it!¥t)'1·'.?/'i",' ): ',:-
,

"~Co ::'.".':","';,".
~ENZENE 3 I 13 23.1% NA NA NA 0.4 1.0 1.0 10_0 1.0

SEC-BUTYLBENZENE 4 I 13 30.8% NA NA NA 0.7 3.0 1.0 10.0 3.0

N-BUTYLBENZENE 3 I 13 23.1% NA NA NA 1.0 3.0 1.0 10.0 3_0
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TABLE 3-2
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER-ALL RESULTS COMBINED

- ~xtQ1:AMI/'iijci=' 1"~li'/"'/i' .. , ..i ..i .. ··i I!~~!.{__P~cli
"!'···i. ··ii",,!,· ii

li,.,,/, I", 'II~: c?X7S:.;;;
"".,.i i·"" ii, ....,...,.

CARBON DISULFIDE 3 I 13 23.1% NA NA NA 0.4 0.7 5.0 50.0 0.7

2-CHLOROTOLUENE I I 13 7.7% NA NA NA 1.0 1.0 1.0 10.0 1.0
4-CHLOROTOLUENE I I 13 7.7% NA NA NA 0.6 0.6 1.0 10.0 0.6
CHLOROBENZENE 5 I 13 38.5% NA NA NA 0.2 7.8 1.0 10.0 7.8
CIS-I,2-DICHLOROETHENE 3 I 13 23.1% NA NA NA 0.3 383 1.0 10.0 383
1,I-DICHLOROETHANE I I 13 7.7% NA NA NA 0.6 0.6 1.0 10.0 0.6
1,2-DICHLOROBENZENE I I 13 7.7% NA NA NA 0.5 0.5 1.0 10.0 0.5
1,3-DICHLOROBENZENE 2 I 13 15.4% NA NA NA 0.5 0.6 1.0 10.0 0.6

1,4-DICHLOROBENZENE 3 I 13 23.1% NA NA NA 0.3 3.6 1.0 10.0 3.6
I,I-DICHLOROETHENE I I 13 7.7% NA NA NA 0.8 0.8 1.0 10.0 0.8

BROMODICHLOROMETHANE I I 13 7.7% NA NA NA 1.0 1.0 1.0 10.0 1.0

DICHLORODIFLUOROMETHANE I I 13 7.7% NA NA NA 2.0 2.0 1.0 10.0 2.0

ETHYLBENZENE 3 I 13 23.1% NA NA NA 0.2 1.0 1.0 10.0 1.0

ISOPROPYLBENZENE 6 I 13 46.2% NA NA NA 0.6 21.0 1.0 10.0 21.0

P-ISOPROPYLTOLUENE 3 I 13 23.1% NA NA NA 0.2 2.1 1.0 10.0 2.1

!NAPHTHALENE 3 I 13 23.1% NA NA NA 2.1 8.0 1.0 10.0 8.0

ITETRACHLOROETHENE I I 13 7.7% NA NA NA 0.7 0.7 1.0 10.0 0.7

N-PROPYLBENZENE 5 I 13 38.5% NA NA NA 0.4 30.0 1.0 10.0 30.0

fERT-BUTYLBENZENE I I 13 7.7% NA NA NA 0.3 0.3 1.0 10.0 0.3

ITRICHLOROETHENE 2 I 13 15.4% NA NA NA 8.6 14.0 1.0 10.0 14.0

1,2,4-TRIMETHYLBENZENE 4 I 13 30.8% NA NA NA 0.2 2.0 1.0 10.0 2.0

1,3,5-TRIMETHYLBENZENE 2 I 13 15.4% NA NA NA 0.2 0.4 1.0 10.0 0.4

TOLUENE 3 I 13 23.1% NA NA NA 0.2 2.0 1.0 10.0 2.0

ITRANS-I,2-DICHLOROETHENE I I 13 7.7% NA NA NA 11.0 11.0 1.0 10.0 11.0

VINYL CHLORIDE 2 I 13 15.4% NA NA NA 0.3 228 1.0 10.0 228

~ENE(TOTAL) 5 I 13 38.5% NA NA NA 0.3 15.0 1.0 10.0 15.0

Notes:
Det = Number of samples with detectable concentrations
Total = Total number of samples analyzed
%Det = Detection rate as a percentage
Mean = Arithmetic mean
SD = Standard deviation
95UCL = 95 percent upper confidence limit on the arithmetic mean
Min_Det = Minimum detected concentration
Max_Det = Maximum detected concentration
MinRepLim = Minimum reporting limit
MaxRepLim = Maximum reporting limit

~lg/L = Micrograms per liter
NA = Not applicable; analyte was detected in less than 50% of samples

• Exposure point concentration is the 95 UCL where the analyte was detected in more than 50% of samples, the maximum detection where the analyte was detected in

less than 50% of samples

G006iC)4\s,IPrOjecllnaVYIPtmolatelcl03791Ietterreportl£rOund,vatertableslreporttableslTable 3-2,3.3 and 3-410/9/2001 DS.(=)15658



o ()
TAllLE 3-3

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND CALIFORNIA
STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER- LESS THAN 150 FEET FROM SHORELINE

o
" 'P

l\ROl\1ATICV()LATILES ( , ,\' p,i,;:. ~P; ",.,.,.i;".;;C ,pp., ,';;y.!;: 'i"""';f"P:" ".",,"",',:. ;.i,.,.,ii", .••• , 'U(:

BENZENE 8 I 16 50,0% 2,6 6,1 5,2 0,4 243 05 05 5,2 510 0 0

ETIIYLBENZENE 8 I 16 50,0% U L1 1,6 0,7 4,0 05 1,6 1,6 43 - 0

OLUENE 8 I 16 50,0% 2.3 4.2 4.1 0,8 17.2 05 05 4.1 1,000 0 0

:XYLENE (TOTAL) 7 I 16 43.8% NA NA NA 0.9 13.0 1,0 2.0 13.0 130 0 0..~~,.'" '" 'j.P.. ><..'> '.f Pi·",'".; pp (. ··PP.("i p. ";;·ii;;;"··P. .i,i" i;,.,p"< ;,.

ALUMINUM 2 I 2 100.0% 1,255 134 1,855 1,160 1,350 10 10 1,855 0 200 36,000
ARSENIC 2 I 2 100.0% 5.2 3.3 20.0 2.8 7.5 1.3 1.3 20.0 0 36 0.045
BARIUM 2 I 2 100.0% 604 342 2,132 362 846 0.7 0.7 2,132 0 2,000 2,600
CALCIUM 2 I 2 100.0% 101,050 12,657 157,560 92,100 110,000 42 42 157,560 - - -
COBALT I I 2 50.0% 6.7 7,4 39.7 11,9 11,9 0.2 2.9 39.7 - 0 22,000
CHROMIUM 2 I 2 100.0% 4,4 1,9 12.9 3.0 5.7 0.1 0.1 12.9 0 100 110
COPPER I I 2 50.0% 19.0 19.7 107.0 32.9 32.9 2.0 10.0 107.0 0 3.1 1,400

IRON 2 I 2 100.0% 14,925 16,794 89,904 3,050 26,800 3.7 3.7 89,904 - 1,000 11,000

MERCURY 2 I 2 100.0% 0.2 0.1 0,4 0.1 0.2 0.1 0.1 0.4 0 0.94 11
OTASSIUM 2 I 2 100.0% 15,000 4,525 35,205 11,800 18,200 5.3 5.3 35,205 0 0 0

IAGNESIUM 2 I 2 100.0% 51,650 14,637 117,000 41,300 62,000 55 55 117,000 0 0 0

MANGANESE 2 I 2 100.0% 1,733 1,410 8,028 736 2,730 0.6 0.6 8,028 0 50 880

SODIUM 2 I 2 100.0% 214,500 109,602 703,835 137,000 292,000 134 134 703,835 0 0 0

NICKEL 2 I 2 100.0% 7.6 3.0 20.9 5.5 9.7 0.2 0.2 20.9 - 8.2 730

LEAD 2 I 2 100.0% 14.4 4.3 33.6 11.3 17,4 1.3 1.3 33.6 0 8.1 0

THALLIUM 2 I 2 100.0% 3.7 1,8 11.5 2,4 4.9 0.9 0.9 11.5 0 2,130 0

IVANADIUM I I 2 50.0% 5,4 5.1 28.0 9.0 9.0 0,4 3.7 28.0 0 . 260

~INC 2 I 2 100.0% 49.3 8.6 87.8 43.2 55,4 1.3 1.3 87.8 0 81 11,000,..... : (,'~IT i'; ':';;" .. ' ............ .·..·.... ,.··.i·. i,..• ; .• :· .....•;;·.,· •• · .i/·;;;,···...·. ·.'.·i P.·; " ; ....;.. ",:,.;;;!,•.,,; pi P;ip. i ..· P·i '·i·
ACENAPIITHENE 1 I 5 20.0% NA NA NA 56.0 56.0 5.0 50.0 56.0 - 710 370

IACENAPHTHYLENE I I 5 20.0"10 NA NA NA 4.0 4.0 2.0 20.0 4.0 - 300 0

CHRYSENE 3 I 5 60.0% 1,0 1.2 2.1 0.7 3.0 0.2 2.0 2.1 82· 0 0

FLUORANTHENE 2 I 5 40.0"10 NA NA NA 2.0 2.1 0.2 2.0 2.1 1100· 0 -
FLUORENE 2 I 5 40.0% NA NA NA 0.9 1,0 1,0 10.0 1,0 1100· 0 -
l o METHYLNAPHTHALENE I I 5 20.0% NA NA NA 33.0 33.0 5.0 50.0 33.0 0 300 6.2

PHENANTHRENE I I 5 20.0% NA NA NA 2.7 2.7 1,0 10.0 2.7 1,100· 0 -
PYRENE 3 I 5 60.0% 1,6 1,7 3.2 0.9 3.8 0.2 2.0 3.2 870' 0 .

Ci. ..... P ,i.·.·; <,>,',;'. i·. ....• (,.;•..."..... ( .p.;." . ...( <i.i'iP i;
TPH 0 BUNKER FUEL (C IO-C28) 5 I 23 21,7% NA NA NA 1,300 730,000 500 130,000 730,000 2,200 . 0

DIESEL RANGE ORGANICS 18 I 23 78.3% 37,508 134,636 85,711 500 648,000 100 25,000 85,711 2,200 0 0

MOTOR OIL RANGE ORGANICS 8 I 23 34.8% NA NA NA 2,000 70,000 500 130,000 70,000 2,200 - 0

GASOLINE RANGE ORGANICS 13 I 23 56.5% 353 658 588 30.0 2,770 50.0 50.0 588 1,200 0 -
'r.> ".':;; ;iP p• >,.' . ·.i ....... y;, ,.·,···,;··P·.';·'· ;.;;.'.'.. ,.;··>i .. ········· ,..,.;.i'... ...

BENZENE 1 I 7 14.3% NA NA NA 0,4 0,4 1,0 10.0 0,4 510 - -
SEC-BUTYLBENZENE 2 I 7 28.6% NA NA NA 0.7 0.9 1,0 10.0 0.9 . 0 61

N-BUTYLBENZENE 3 I 7 42.9% NA NA NA 1,0 3.0 1,0 10.0 3.0 . 0 61

CARBON DISULFIDE 3 I 7 42.9% NA NA NA 0,4 0.7 5.0 50.0 0.7 0 - 1,000

CHLOROBENZENE 3 I 7 42.9% NA NA NA 0.2 7.8 1,0 10.0 7.8 0 129 110

C1S-1,2-DlCHLOROETHENE I I 7 14.3% NA NA NA 0.4 0,4 1,0 10.0 0,4 0 224,000 61

1,3-DlCHLOROBENZENE I I 7 14.3% NA NA NA 0.5 0.5 1,0 10.0 0.5 - 0 5.5

1,4-DlCHLOROBENZENE 2 I 7 28.6% NA NA NA 0.3 3.6 1,0 10.0 3.6 0 129 0.5

BROMODICHLOROMETHANE 1 I 7 14.3% NA NA NA 1.0 1,0 1,0 10.0 1.0 0 - 0.18

ETHYLBENZENE I I 7 14.3% NA NA NA 1,0 1,0 1,0 10.0 1.0 43 0 0

ISOPROPYLBENZENE 5 I 7 71.4% 4,4 7.5 9.8 0.6 21,0 1,0 10.0 9.8 0 0 660
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TABLE 3-3
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND CALIFORNIA

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER- LESS THAN 150 FEET FROM SHORELINE

Notes:
Det = Number of samples with detectable concentrations
Total = Total number of samples analyzed
%Det = Detection rate as a percentage
Mean =Arithmetic mean
SO = Standard deviation
95UCL =95 percent upper confidence limit on the arithmetic mean
Min_Det =Minimum detected concentration
Max_Det =Maximum detected concentration
MinRepLim = Minimum reporting limit
MaxRepLim = Maximum reporting limit

Ilg/L = Micrograms per liter
NA = Not applicable; analyte was detected in less than 50% of samples

a Exposure point concentration is the 95 UCL where the analyte was detected in more than 50% of samples, the maximum detection where the analyte was detected in less than 50% of samples

b Action levels based on Fuel Product Action Level Development Report (FPALDR)

C Action levels based on ecological Ambient Water Quality Criteria (AWQc)

d Action levels based on EPA Region 9 human health tap water PRGs

• Action level taken from FPALDR greater than 150 feet from shoreline criteria

DSO·15658
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TABLE 3-4

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER- GREATER THAN 150 FEET FROM SHORELINE

o

~'>- ,..,"'-~n~ .•........ >.
'MI1'l

•..••••.•• ;) .•.• ;; ...••..••...•..••).. .,...... •..•.••;> ••....•.•••.••.•.••• ; ••...•. ."; ..)... ..) ;./>././.'» ;T;C. =7 .•;.:;•••••
BENZENE 5 I 7 71.4% 0.4 0.1 0.4 0.3 05 0.5 05 0.4 650 - -
'THYLBENZENE 5 I 7 71.4% 1.7 1.9 3.0 1.0 5.7 05 0.8 3.0 1,000 - -
OLUENE 4 I 7 57.1% 0.8 1.0 1.5 05 2.9 0.5 05 1.5 2,100 - -

XYLENE (TOTAL) 5 I 7 71.4% 25 3.3 4.9 1.2 9.9 1.0 1.0 4.9 232,000 -
P()LYNUCLEARARO~tATICIl\'J)R()CARnONS (Jl!!IL)" .......; .........••;; ...........•• ............•.•...; ;; .... ; ..... > •• i·.·..·.·..• ·.;·;>. />/
iACENAPHTHENE I I 1 100.0% 18.0 0.0 NA 18.0 18.0 25.0 25.0 18.0 710 370
CHRYSENE I I I 100.0% 0.9 0.0 NA 0.9 0.9 1.0 1.0 0.9 82 - -
FLUORANTHENE I I I 100.0% 6.0 0.0 NA 6.0 6.0 1.0 1.0 6.0 1,100 - -
FLUORENE 1 I I 100.0% 4.0 0.0 NA 4.0 4.0 5.0 5.0 4.0 1,100 - -
INDENO(I,2,3-CD)PYRENE 1 I I 100.0% 0.6 0.0 NA 0.6 0.6 1.0 1.0 0.6 300 0.092
PHENANTHRENE 1 I I 100.0% 4.0 0.0 NA 4.0 4.0 5.0 5.0 4.0 1,100 - -
PYRENE I I I 100.0% 12.0 0.0 NA 12.0 12.0 1.0 1.0 12.0 870 - -

>.
.. ;...••;; .. ········X/·•..·.••. ·; ••••• •......... ;» • .; ;'.' ; ';".

IfPH - BUNKER FUEL (C IO-C28) I I 12 8.3«}~ NA NA NA 3,800 3,800 500 5,000 3,800 15,000 - -
DIESEL RANGE ORGANICS II I 12 91.7% 3,755 3,002 5,312 550 10,000 100 1,000 5,312 15,000 -
MOTOR OIL RANGE ORGANICS 2 I 12 16.7% NA NA NA 1,500 3,000 500 5,000 3,000 21,000 -
GASOLINE RANGE ORGANICS 9 I 12 75.0% 71.3 525 985 40.0 190 50.0 50 985 13,000 - -

ern '.......• ' ............ ;. .• ;••••.••••.••••.••;•.>•••. '·· ••..• )X• ··;.'X·.';'" ;>. .,. ;;. i" .

'.
BENZENE 2 I 6 33.3% NA NA NA 05 1.0 1.0 1.0 1.0 650 - -
SEC-BUTYLBENZENE 2 I 6 33.3% NA NA NA 1.0 3.0 1.0 1.0 3.0 - - 61

-CHLOROTOLUENE I I 6 16.7% NA NA NA 1.0 1.0 1.0 1.0 1.0 - - 120

4-C1ILOROTOLUENE 1 I 6 16.7% NA NA NA 0.6 0.6 1.0 1.0 0.6 - 129 110

CHLOROBENZENE 2 I 6 33.3% NA NA NA 05 2.4 1.0 1.0 2.4 - 129 110

CIS-1,2-DICHLOROETHENE 2 I 6 33.3% NA NA NA 0.3 383 1.0 10.0 383 - 224,000 61

I,I-DICHLOROETHANE 1 I 6 16.7% NA NA NA 0.6 0.6 1.0 1.0 0.6 - - 810

1,2-DICHLOROBENZENE 1 I 6 16.7% NA NA NA 05 0.5 1.0 1.0 0.5 - 129 370

1,3-DICHLOROBENZENE I I 6 16.7% NA NA NA 0.6 0.6 1.0 1.0 0.6 - - 55

1,4-DICHLOROBENZENE 1 I 6 16.7% NA NA NA 0.6 0.6 1.0 1.0 0.6 - 129 05

l,l-DICHLOROETHENE 1 I 6 16.7% NA NA NA 0.8 0.8 1.0 1.0 0.8 . - 0.046

DlCHLORODIFLUOROMETHANE 1 I 6 16.7% NA NA NA 2.0 2.0 1.0 1.0 2.0 - 6400 390

ETHYLBENZENE 2 I 6 33.3% NA NA NA 0.2 0.3 1.0 1.0 0.3 1,000 - -
ISOPROPYLBENZENE I I 6 16.7% NA NA NA 3.6 3.6 1.0 1.0 3.6 . - 660

P-ISOPROPYLTOLUENE 3 I 6 50.0% 0.7 0.7 1.3 0.2 2.1 1.0 1.0 1.3 1,000' - -
NAPHTHALENE 3 I 6 50.0% 2.4 2.9 4.8 2.1 8.0 1.0 1.0 4.8 5,200 - -
fETRACHLOROETHENE 1 I 6 16.7% NA NA NA 0.7 0.7 1.0 1.0 0.7 - 450 1.1

N-PROPYLBENZENE 3 I 6 50.0% 1.3 2.0 2.9 0.4 5.4 1.0 1.0 2.9 - - 61

TERT-BUTYLBENZENE 1 I 6 16.7% NA NA NA 0.3 0.3 1.0 1.0 0.3 - - 61

fRlCHLOROETHENE 1 I 6 16.7% NA NA NA 14.0 14.0 1.0 1.0 14.0 - 2,000 1.6

1,2,4-TRlMETHYLBENZENE 3 I 6 50.0% 0.8 0.6 1.3 0.3 2.0 1.0 1.0 1.3 - - 12

1,3,5-TRIMETHYLBENZENE 2 I 6 33.3% NA NA NA 0.2 0.4 1.0 1.0 0.4 - - 12

TOLUENE 2 I 6 33.3% NA NA NA 0.2 2.0 1.0 1.0 2.0 2,100 -
RANS-I,2-DlCHLOROETHENE 1 I 6 16.7% NA NA NA 11.0 11.0 1.0 1.0 11.0 - 224,000 120

VINYL CHLORIDE 2 I 6 33.3% NA NA NA 0.3 228 1.0 10.0 228 - 224,000 0.041

XYLENE (TOTAL) 2 I 6 33.3% NA NA NA 0.4 2.0 1.0 1.0 2.0 232,000 - -

00069379CO IO~\s:\proj cct\na\~\plmolatc\clo3 79\lenerrcpon'finultablcsTable 3-2,3-3 nod 3-II0/9/200 I\dw Page 1 of 2 DS.0379.15658



TABLE 3-4
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

STATISTICAL SUMMARY OF ANALYTICAL RESULTS FOR GROUNDWATER- GREATER THAN 150 FEET FROM SHORELINE

Notes:

Det =Number of samples with detectable concentrations

Total = Total number of samples analyzed

%Det = Detection rate as a percentage

Mean = Arithmetic mean

SD =Standard deviation

95UCl = 95 percent upper confidence limit on the arithmetic mean

Min_Det = Minimum detected concentration

Max_Det = Maximum detected concentration

MinRepLim = Minimum reporting limit

MaxReplim = M~L'dmum reporting limit

j.lglL =Micrograms per liter

NA =Not applicable; analyle was detected in less than 50% of samples

• Exposure point concentration is the 95 VCl where the analyte was detected in more than 50% of samples, the maximum detection where the analyte was detected in less than 50% of samples

b Action levels based on Fuel Product Action level Development Report (FPAlDR)

C Action levels based on ecological Ambient Water Quality Criteria (AWQc)

d Action levels based on EPA Region 9 human health tap water Preliminary Remediation Goals (PROs)

• Action level is based on the FPAl for ethylbenzene

r Action levels based on EPA Region 9 PRGs and ecological AWQC action levels for chlorobenzene

OnO("37Oroi<etln.,rIPtmOI.tCIC103791IcnClT'PonlfinallabiCST.bIC 3·2,3·3 and 3-11019/200 lId,..
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TABLE 3-5

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
ANALYTICAL RESULTS FOR METALS IN GROUNDWATER

Aluminum

6/22/2001

; ',',:'

1,350 Jdj

MW11-102AMWll-100A

6/21/2001

;

1,160 Jdj

"

, :~' :

I

I " :' "
IMetals tlllll.J}

Antimony 1.9 U 2.8 UJbg

Arsenic 2.8 Jg 7.5 Jg

Barium 362 846

Beryllium 0.4 Wbg 0.17 UJbg

Cadmium 0.48 UJbg 1.3 UJbg

Calcium 92,100 110,000

Chromium 3 Jg 5.7 Jg

Cobalt 11.9 Jg 2.9 UJbg

Copper 32.9 10 UJbg

Iron 3,050 Jd 26,800 Jd

Lead 11.3 17.4

Magnesium 41,300 Jj 62,000 Jj

Manganese 2,730 736

o
Mercury

Molybdenum

Nickel

Potassium

0.21

0.75 UJbg

9.7 Jg

11,800 Jj

0.12 Jg

1.8 UJbg

5.5 Jg

18,200 Jj

Selenium 2.5 UJbeg 3.9 UJbg

Silver 0.28 U 0.52 UJbg

Sodium 137,000 292,000

Thallium 4.9 Jg 2.4 Jg

Vanadium 9 Jg 3.7 UJbg

Zinc 43.2 55.4

Notes:
Validation qualifiers
U Nondetect result
UJ Estimated nondetect result

J Estimated detected result

b Laboratory method blank and common blank contamination
d Duplicate precision exceeded
e Matrix spike/laboratory control sample (LCS) recovery exceeded
g Quantification below reporting limit
j Other qualifications

f.lglL Microgram per liter

o
00069379CO I0415 '\projecl\navy\pnnolate\cto3 79\letterreport\groundwatertableslreporttables\Table 3-510/10/2001 DS.0379.15658



TABLE 3-6
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

ANALYTICAL RESULTS FOR POLYNUCLEAR AROMATIC HYDROCARBONS IN GROUNDWATER

·x ~,r , " ..•.•..... liZi Ii ,('·;E II i IVl}'\' .l~@f[';' I. Ii\" ll~iuri:' " ;;~~/, :4.

'. iii! " ;i;,:,p.R, t;'

..... 'c . gl,.
',; ;

acenaphthene 50 U 56 100 U 5U 25 U 18 Jag 5 UJa

acenaphthylene 20 U 4 40 U 2U 10 U 10 UJaj 2 UJa

anthracene 2U 0.2 U 4U 0.2 U I U 1 UJa 0.2 UJa

benz(a)anthracene 2U 0.2 U 4U 0.2 U I U I UJa 0.2 UJa

benzo(a)pyrene 2U 0.2 U 4U 0.2 U I U I UJa 0.2 UJa

benzo(b)fluoranthene 2U 0.2 U 4U 0.2 U I U I UJa 0.2 UJa

benzo(g,h,i)perylelle 2U 0.2 U 4U 0.2 U I U I UJa 0.2 UJa

benzo(k)fluoranthene 2U 0.2 U 4U 0.2 U I U I UJa 0.2 UJa

chryselle 3 0.73 4.7 0.2 U 1 0.9 Jag 0.2 UJa

dibenz(a,h)anthracene 5U 0.5 U 10 U 0,5 U 2.5 U 2.5 UJa 0.5 UJa

fluoranthene 2 Jg 2.1 10.2 0.2 U I U 6 Ja 0.2 UJa

fluorene 10 U 0.9 Jg 20 UJj 1 5 UJj 4 Jag I UJa

indeno( I,2,3-cd)pyrene 2U 0.2 U 4U 0.2 U I U 0.6 Jag 0.2 UJa

naphthalene 50 U 5U 100 U 5U 25 U 25 UJai 5 UJa

phenanthrene 10 U 2.7 20 U I U 5U 4 Jag 1 UJa

Ipyrene 3 0.2 U 6.5 0.92 3.8 12 Ja 0.2 UJa

I-methylnaphthalene 50 U 33 100 U 5U 25 U 25 UJa 5 UJa

2-methylnaphthalene 50 U 5U 100 U 5 U 25 U 25 UJa 5 UJa

Notes:
~gIL Micrograms per liter
PAHs Polynuclear aromatic hydrocarbons

Validation qualifiers
U nondetect result
UJ estimated nondetect result
J estimated detected result

a sUlTogate recovery exceeded
g quantification below reporting limit
j other qualifications

G006C54\S:IProj",\n.,~lp""01.IClcl0379IJcltcrrcponlgroul1d".tcl1abJcslrcpom.bJcs\Table 3-6101101100 I o.
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TABLE 3-7

NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA
RESULTS OF MONITORING FOR NATURAL ATTENUATION PARAMETERS

o

0.1 BJ

8.9

1.0

0.2 U

6.61

0.05 U

6/3/92

0.05 U

0.05 U

0.5 U

18,000

_____1------'-----'---1-0-.2-1----
0.09 J

0.5 U 0.5 U 3.8

6/1192(1) 6/2/92 6/2/92

0.28 0.05 0.06

0.71 0.05 U 0.05 U-----
0.5 U 0.5 U 0.5 U

0.05 U 0.05 U 0.05 U.__._----
3.8 1.8 2.8

New WellNew Well

66,000 390 1,500 1,200 3,800

2.6 3.2 3 3.8 3.4--------
0.71 1.55 7.81 0.22 2.07-_._._--" -_._- -
0.2 U 6J IU 0.2 J 0.2 U------
0.2 U 10 U IU 0.4 U 0.2 U

5.1 60 6 2 24------
1.2 Nl\I 1.2 0.8 1.10.9

0.5 U

5.1

0.5 U

120

0.82

12.9

27,000

IF===---------.-- N:.....S'__ I__=--=- I--C-:N.::..S---I--C-:N.::..S---I---=-N=S--

Diesel Range Organic_s__. I__--=N:.....S'__ I__..:..:.::'----__ I-_:..:N.::..S I__N_S I_-..cN:.....S=----1

otor Oil Range Organics NS NS I_-----'N:..:::.S II_----=-N.:.::S=--.

-5 Range Organics ~____________ N.:.::S'--__-t-_..:.N:.::S-----' N_S_. _

PH - Bunker Fuel (CIO-C28) NS NS NS NS

4.5
11.=.::.:......='-=-''------------- ----'----

1.06
11-'--'--'---'''--'-'-----'--------- --- ---------.-

Nitrate (rng/L) I U

Ortho-phosphate (rngIL) 1 U

II_S_u_l~_at_e-'-(rn~gIL"-'-')'__ ._ ._. 6 _

issolved Oxygen (rngIL) 1.2

. -l1-_____'0-'--.0_3--=J-=Z'--_I~ _0._05_"__n

4.43 D 1------.:7:.::.6=--=D__I--==.:::....:::...---I--=~~-I--.::~-=::---I-~~--__2._94_D_M__.

IF"'-'-'--=:...:.::::=--==::..:..::..----- 0_-5_~__ F-----'~;.._::,__,_'___SI-------'::..:.:....--I_---3=-.:.:.l\I'---1 0.5 U
0_5 U 2.5 U 0.5 U 0.5 U

2.5 U 0.5 U 0.5 U

Notes:

Sample !D's in parentheses are duplicates of the previous sample.

IlgIL
cfu/mL

Fe(II)

HPC

JP-5

mglL

NS

PAR

TKN
TPH

Microgranls per liter

Colony forming units per milliliter

Ferrous iron (dissolved iron)

Heterotrophic plate count

Jet petroleum fuel

Milligrams per liter

No sample

Polynuclear aromatic hydrocarbon

Total Kjeldahl nitrogen
Total petroleum hydrocarbon

Laboratory and Data Validation Qualifier Codes:

a Surrogate recovery exceedance

D Pattern resembles diesel

G Pattern resembles gasoline

H Pattern is the heavier hydrocarbon end of the analyte's range in the standard

J Estimated detected result

M Pattern resembles motor oil

U Nondetected result

Z Does not resemble a typical fuel pattern

s:lprojecllnavylplmolatelCT0379lLellerReportlTable 3-7.xlsl10/9/2001 DS.0379.15658



TABLE 3-8
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

ANALYTICAL RESULTS FOR GROUNDWATER THAT EXCEED ACTION LEVELS

6/19/2001

MWll-31

0.5 U
0.5 U

0.11

61912001

MWll-12

0.5 U

0.05 U

6/22/2001

50 U

0.16 G

6/14/2001

IOU

6/2112001

0.5 U
0.5 U

6/22/2001

MWll-102A MWll-103 MWll-104 MWll-105 MWll-106 MWll-107 MWll-1l8

MWll-53 MWll-54 MWll-92 MWll-94 .MW13-27 MW16-25 M\V-l MW-3

6/20/2001 6113/2001 619/2001 6/19/2001 6/26/2001 6112/2001 6114/2001 611312001

0.05 U 1.1 0.05 U
DlVE

0.5 U 0.5 U 0.5 UJa
0.5 U 0.5 U 0.5 UJa

Notes: Concentrations in gray exceed screening level criteria

a Action level based on Fuel Product Action Level Development Report (FPALDR). Analytical results from wells located greater than 150 feet from the shoreline did not exceed applicable
action levels.

mgIL Milligrams per liter
TPH Total petroleum hydrocarbon

Laboratory and Data Validation Qualifiers
a Surrogate recovery exceedance

D Pattern resembles diesel

G Pattern resembles gasoline

g Quantification below reporting limit

H Pattern is the heavier hydrocarbon end of the analyte's range in the standard

J Estimated detected result

M Pattern resembles motor oil

U Nondetected result

Z Not a typical gas pattern; most of the peaks in the chromatogram correspond to the heavier portion of the chain; or: no fuel pattern (individual peaks only);

or: does not resemble a typical fuel pattem

G00690\,:\prOiCd\na\'!'\PUnOlaICICIOJ79\ICnWCP0J1\8roundnatcrtabl"lrcporttable,ITablc J-81 0/9/200 I Ds.Q15658



o o
TABLE 4-1

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SITE 3 EQUILIBRIUM PARTITIONING DATA AND CALCULATIONS

o

SB11-103/ MW11-103 SB11-105/ MW11-105

TPH Parameter Soil Results (mg/kg) GW Results KIll Soil Results (mg/kg) GW Results K 1I ,21

17.5-181 18.5-191 Avg (mg/L) 15-15.51 16.5-17.51 Avg (mg/L)

Gasoline NO 0.5 0.5 NO - 500.0 430.01 465.0 0.4 1,081.4
._. ----

Diesel Range Organics - 10,500.0 10,500.0 66.0 159.1 8,700.0 16,000.0 12,350.0 NOI2] 16.9

~--.9tor OJ!.Range Organics f--.-._----- .
7,600.0 7,600.0 39.0 194.9 5,100.0 4,100.0 4,600.0 NOI2] 6.3--- ....._- ----_.- ------._-_._----- -----_. 1--.. _---- --_.._--~--

TPH - Bunker Fuel (ClO-C28) - NO NO NO - NO NO NO 730.0 -

SB11-107 / MW11-107 SBl1-113 / MWl1-113

TPH Parameter Soil Results (mg/kg) GW Results Kill Soil Results (mg/kg) GW Results Kill
-

20.01 23.01 15.1-15.31 16.1-16.41Avg (mg/L) Avg (mg/L)

Gasoline 70.0 15.0 42.5 0.3 146.6 2.0 NO 2.0 NO --_.-
Diesel Range Organics 120.0 36.0 78.0 16.6 4.7 15,000.0 9,300.0 12,150.0 1.2 10,125.0.-
Motor Oil Range Organics 62.0 12.0 37.0 3.0 12.3 11,000.0 6,800.0 8,900.0 NO -

.- ._---_.
TPH - Bunker Fuel (ClO-C28) NO NO - NO - NO NO - NO -

SBll-llSA I MWll-llSA SBll-117A I MW11-117A

TPH Parameter Soil Results (mg/kg) GW Results K II ,3] Soil Results (mg/kg) GWResults Kill

15-161 19.7-20.11 Avg (mg/L) 9.51 13-13,51 Avg (mg/L)

Gasoline 0.6 2.7 1.6 0.1 23.5 11.0 2.6 6.8 0.04 170.0
--_.~_.~------- e--- -- ----"-,"--
Diesel Range Organics NO NO NO 2.9 - 7,500.0 - 7,500.0 4.3 1,752.3

---- ------

Motor Oil Range Organics NO NO NO NO - 1,100.0 - 1,100.0 NO -
NOL3]

--_..

TPH - Bunker Fuel (ClO-C28) 4,270.0 5,670.0 4,970.0 1,725.7 NO - NO NO -

SUMMARY OF K CALCULATIONS

TPH Parameter SB11-103 SB11-105 SB11-107 SB11-ll3 SBll-ll5A SBll-1l7A AVERAGE
K

Gasoline - 1,081.4 146.6 - 23.5 170.0 355
----- --

Diesel Range Organics 159.1 16.9 4.7 10,125.0 - 1,752.3 2,412--
Motor Oil Range Organics 194.9 6.3 12.3 - - - 71
TPH - Bunker Fuel (ClO-C28) - - - - 1,725.7 - 1,726

s:lproject\navylptmolate\cto379\LellerReport\Groundwater Tables\EP.xls\10/10/2001 Page 1 of2 DS.0379.15658



TABLE 4-1
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
SITE 3 EQUILIBRIUM PARTITIONING DATA AND CALCULATIONS

Notes:

[I] K = {concentration ofTPH in soil}/{concentration ofTPH in groundwater}

[2] Based on relatively high concentration ofTPH in soil and groundwater at SBIMWII-105, combined with TPH in the soil being identified as "Diesel" and "Motor oil" while

TPH in the groundwater was identified as "Bunker Fuel", it is clear that the TPH is a mixture of multiple fuels at this location. Therefore, K for this location was
calculated for TPH-diesel and TPH-motor oil using: K = {Csoil TPH-dicsel or TPH-motor oil}/{Cgw TPH Bunker}

[3J For SB/MWII-115A, K for TPH-bunker fuel was calculated based on: K= {Csoil TPH-Bunker}/{Cgw TPH-dicsel}

OW
K
mg/kg
mg/L

ND
TPH

Groundwater
Equilibrium partitioning coefficient
Milligram per kilogram
Milligram per liter
Not detected
Total petroleum hydrocarbons

s:lprojecllnavylptmolalelclo379lLeUerReportlGroundwaler TableslEP.xlsll 0/1 012001o
Page 2 of2
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TABLE 5-1
NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA

THICKNESS OF FUEL-SATURATED SOIL INTERVAL

11\1;;.., ·····,·:·;·m::"·' ?v'. ,........... ;:::;:;-"iF "i.e·: ;;;;;; ;;;;;; =,..•.,'. ..,.' ....• [.!?? ...........
SBII-99 6/20/01 10.0 - 16.0 6.0 3.5 2.5

SBII-IOO 6/19/01 8.0 - 9.0 1.0 0.0 1.0
SBll-IOOA 6/20/01 12.0 - 17.0 5.0 2.5 2.5
SBII-101 6119/01 10.0 - 12.0 2.0 0.0 2.0
SBII-102 6/19/01 6.0 - 9.0 3.0 1.5 1.5

SBII-I02A 6/19/01 6.0 - 13.0 7.0 3.0 4.0
SBll-103 6/21/01 10.0 - 17.0 7.0 6.0 1.0
SBll-104 6/11101 15.0 - 21.0 6.0 0.0 6.0
SBII-I05 6111101 14.0 - 20.0 6.0 0.0 6.0
SBll-106 6111101 13.0 - 18.5 5.5 0.0 5.5 Non-continuous
SBll-107 6111101 18.0 - 22.0 4.0 0.0 4.0 Moderate
SBII-I08 6114/01 10.0 - 17.0 7.0 0.0 7.0
SBII-I09 6/14/01 5.0 - 14.0 9.0 3.0 6.0 Non-continuous
SBll-110 6/14/01 7.0 - 12.0 5.0 0.0 5.0 Note I
SBll-111 6115/01 NA - NA 0.0 0.0 0.0
SBll-l12 6114/01 10.0 - 19.0 9.0 1.0 8.0
SBll-1l3 6/13/01 12.0 - 16.5 4.5 0.0 4.5
SBll-1l4 6112/01 9.5 - 17.0 7.5 0.0 7.5
SBll-115 6112/01 5.4 - >11 >5.5 0.0 >5.5 Refusal at II feet bgs

SBll-1l5A 6/12/01 5.0 - 20.0 15.0 0.0 15.0
SBll-1l6 6/15/01 NA - NA 0.0 0.0 0.0
SBll-l17 6118/01 2.5 - 8.0 5.5 1.0 4.5

SBll-117A 6/18/01 8.0 - 13.0 5.0 0.0 5.0
SBII-1I8 6/20/01 13.5 - 19.0 5.5 0.0 5.5
SBll-1I9 6/12/01 10.0 - 13.5 3.5 0.0 3.5
SB11-120 6113/01 7.0 - 8.0 1.0 0.0 1.0

SBll-120'>J 6/13/01 13.0 16.5 3.5 0.0 3.5
::itsll-lLl ~O/IIS/UI IS.) - 17.0 8.5 0.0 8.5

·i,.:·:.?,?!.••··•· •• ?i"'·:"·i?:" ...•.
SBlI-06 1/23/92 14.0 - 18.0 4.0 3.0 1.0
SBlI-07 1124/92 12.0 - 18.0 6.0 2.5 3.5
SBII-08 1/24/92 10.0 - 18.0 9.0 7.0 2.0
SBlI-09 1/27/92 10.0 - 19.0 10.0 10.0 0.0
SBll-IO 1/27/92 10.0 - 19.0 10.0 10.0 0.0
SBll-ll 1/28/92 15.0 - 19.0 5.0 5.0 0.0
SBlI-12 1/28/92 10.0 - 20.0 10.0 7.0 3.0
SBll-13 1/28/92-1129/92 13.0 - 19.0 6.0 5.0 1.0
SBlI-14 1129/92 9.0 - 18.0 9.0 6.0 3.0
SBll-15 2/3/92 13.0 - 19.0 6.0 1.0 5.0
SBI1-16 2/3/92 12.0 - 16.0 4.0 0.0 4.0
SBII-21 2/6/92 NA - NA 0.0 0.0 0.0
SBll-24 2/7/92 NA - NA 0.0 0.0 0.0
SBll-25 2/7/92 12.0 - 19.0 7.0 3.0 4.0
SBII-26 2/10/92 NA - NA 0.0 0.0 0.0
SBll-27 2/10/92 11.0 - 24.0 13.0 6.0 7.0
SBII-28 2/11/92 12.0 - 13.0 1.0 0.0 1.0
SBll-29 2112/92 8.0 - 15.0 7.0 1.0 6.0
SBll-30 2/12/92 9.0 - 14.0 5.0 2.0 3.0
SBll-31 2112/92-2/13/92 16.0 - 19.0 2.0 0.0 2.0

SBll-31A 2117/92 13.0 - 20.0 7.0 0.0 7.0
SBII-32 2/13/92 10.0 - 19.0 10.0 1.0 9.0
SBll-33 2114/92 14.0 - 20.0 7.0 0.0 7.0
SBll-34 2/17/92 8.0 - 18.0 10.0 0.0 10.0
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TABLE 5-1

NAVAL FUEL DEPOT POINT MOLATE, RICHMOND, CALIFORNIA
THICKNESS OF FUEL-SATURATED SOIL INTERVAL

SBII-35 2/17/92 14.0 20.0 6.0 0.0 6.0
SBII-36 2/18/92 12.0 19.0 7.0 0.0 7.0
SBII-37 2/19/92 10.0 20.0 10.0 1.0 9.0
SBII-38 2/20/92 10.0 20.0 '10.0 1.0 9.0
SBII-39 2/20/92 NA NA 0.0 0.0 0.0

SBII-40 2/20/92-2/21/92 6.0 16.0 4.0 0.0 4.0 Non-continuous
SB11-41 2/21/92 5.0 16.0 6.0 0.0 6.0 Non-continuous
SBII-42 3/11/92 10.0 18.0 8.0 6.0 2.0
SBll-43 3/11/92 10.0 13.0 3.0 0.0 3.0
SB11-44 3/12/92 11.0 17.0 7.0 0.0 7.0
SBll-45 3/12/92-3/13/92 8.0 15.0 7.0 0.0 7.0
SBll-46 3/16/92 8.0 17.0 9.0 1.0 8.0

SBll-47 3/16/92 5.0 17.0 9.0 1.0 8.0 Non-continuous
SB11-48 3/17/92 NA NA 0.0 0.0 0.0
SBll-49 3/17/92 4.0 5.0 1.0 0.0 1.0
SBll-52 3/23/92 15.0 19.0 4.0 0.0 4.0
SB11-53 3/24/92 7.5 17.5 10.0 4.0 6.0
SB11-54 2/14/94 11.0 17.0 6.0 2.0 4.0
SBll-78 9/11/96 15.0 17.5 2.5 0.0 2.5
SB11-79 9/11/96 15.0 17.5 2.5 0.0 2.5

TP-1 9/21/90 11.0 14.0 3.0 0.0 3.0

Average 10.3 16.7 5.6 1.4 4.1 (

Notes:

[1J Data for SB11-11O is based on a combination of observations from boring SB11-110 and a boring off-set

by 1.5 feet from SB11-110.

[2J Multiple distinct intervals ofhydrocarbon-saturated soil observed at SBI1-40, SBII-41, SBll-47 and SBll-120.

[3] Unsaturated soil = soils above the water table; Saturated soil = soils below the water table

bgs Below ground surface

NA Not applicable - soils saturated with residual hydrocarbons were not observed.

o
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TABLE 5-2
SITE 3 - NAVAL FUEL DEPOT - RICHMOND, CALIFORNIA

PRODUCTIWATER ELEVATION AND PRODUCT THICKNESS DATA

1;1ilt~I;~~~~~.ji-~i)i~I!~i~ liJ~i~!iii~'\i~iirJt~t';ait~~.tll
:\\>,"'///H" ,.',i····,' '" ., "','"
MW11-100A 21.04 6/27/01 - 17.11 3.93 I - Bunker globules

i 6/27/01 DT[2]
_..._----------

MW11-102A 18.34 12.03 6.31 - Bunker globules ._-----
MWII-I03 17.84 6/27/01 - 15.06

i
2.78 - Some bunker globules

MWI1-104 19.27 6/27/01 - 16.44 2.83 - 'Clear

I
--

MWIl-105 20.65 6/27/01 - 17.82 2.83 - Bunker smear (JP-5 odor)
-r

MW11-106 17.94 6/27/01 - 14.74 I 3.20 - Slight fuel odor
MWll-107 21.24 6/27/01 - 17.21 4.03 - Orange scum/fuel odor

MWll-109 19.12 6/27/01 - 9.05 10.07 - Some bunker globules
MWII-113 19.32 6/27/01 - 4.58 14.74 - Clear

MWII-115A 20.66 6/27/01 7.10 7.11 13.56 0.01 Mostly diesel, some bunker

MWII-1l7A 21.61 6/27/01 8.00 8.01 13.61 0.01 Light bunker
MW11-118 19.69 6/27/01 - 14.99 4.70 - Bunker globules

6/27/01
---

MWIl-1l9 21.73 - 11.13 I 10.60 - Bunker smear
MWIl-121 22.51 6/19/01 I 8.73 8.83 I 13.78 0.1 IHeavy bunker sludge, depth to water est.

," "........... .,.H ••.••• ,c..••.•.,.;.: .•.. ; i·;". ....... ." 'x ,·····.. x;/·:/',··.·.· ..··.•··,··:··.:
Ix·.··.,,·.x ••.:.·.··/.i/. ···H)··;';';' , ... ·.·.x ",.,.• 'f i'i ,;,Xi ,:X ..... ) ..·:xx/·.;··, ... ·x...... ·... •,..•....

MWII·09 17.55 6/27/01 - 14.81 2.74 - Clear

MWll-lO 17.28 6/27/01 - 14.5 2.78 - Clear

MWll-ll 17.45 I 6/13/01 - 16.64 0.81 - Bunker globules (smear on probe)

MWII-12 17.6 6/27/01 - 14.76 2.84 - White bugs, no odor

MWIl-13 17.52 6/27/01 - 14.35 3.17 I - Clear

MWII-26 16.43 6/13/01 - 12.09 4.34 - Clear, no odor

MW11-27R 16.55 6/27/01 - 13.62 2.93 - Strong fuel odor

MWIl-30 16.41 6/27/01 DTflJ 10.3 6.11 - Clear inside drop tube -----------_._----
MWIl-31 17.05 6/27/01 - 12.23 4.82 - Clear but sta.gnant odor

. -------_.
MWII-32 17.12 6/14/01 11.73 NM I 5.39 0.1 141 Bunker too 0ick to measure, approx-:._g.:~---
MWII-33 17.55 6/19/01 5.7 5.85 i 11.85 0.15 Heavy bunker sludge

PTNM(3) PTNMl3j
.----

MWIl-36 17.43 6/14/01 ! 10.81 i 6.62 Heavy bunker, too thick to measure

MWII-37 18.02 I 6/27/01 11.22 11.38 6.8 0.16 Heavy but measurable bunker

MWII-38 18.65 6/14/01 18.60 PTNM[3J 0.05 PTNM3J Bunker too viscous to measure thickness

MWII-40 22.88 6/13/01 - 9.25 13.63 - Rusty scum

MW11-41 22.47 6/27/01 - 9.64 12.83 - Clear

MWll-43 22.05 6/13/01 - 7.65 14.4 - Heavy jiJel scum, bunker globules

MWII-44 21.28 6/27/01 - 7.6 ! 13.68 - Orange scum

MWIl-45 19.85 6/13/01 Well was not accessible NM NM Well covered by gravel or roll-off bin

MWIl-46 23.16 6/27/01 - 11.77 11.39 - Clear --
MW11-47 22.9 6/27/01 - 9.09 13.81 - Pronlse white bugs

MWll-49 20.98 6/19/01 3.35 3.52
I

17.63 0.17 Orangelbunker scum _._-
MWII-51 25.78 6/27/01 - 7.56 18.22 - Clear

MWII-53 19.76 6/19/01 17.79 17.82 1.97 0.03 Heavy bunker outside DT

MWll-91 40.18 6/14/01 - 17.05 23.13 - -
DT12J

--
MWIl-92 17.69 6/27/01 14.82 2.87 . Bunker globUles

MW11-94 17.2 ! 6/19/01 10.42 10.44 6.78 I 0.02 Slight bunker globules

PZII-01 31.52 6/13/01 i p2.91 18.61 I - Clear- - ----

PZll-llA 17.85 6/13/01 - ! 0.87 - -16.98

PZlI-3IA 16.97 6/14/01 I 13.82 13.91 I 3.15 0.09

tunker too vi:'cous to measu~e thickne~--
PTNMl3J PTNMI3JPZ11-33A 17.79 6/14/01 12.98 4.81

PZII-34 19.17 6/14/01 - 5.40 13.77 I - IOrange scun~___._._____..______
I -~-odor, but no measureable productPZII-35 19.04 i 6/13/01 I - 5.62 I 13.42 i -

s:\project\navy\ptmolate\cto379\LeUerReport\Table 5-2.xls\10/9/2001 Page 1 of2 DS.0379.15658



TABLE 5-2
SITE 3 - NAVAL FUEL DEPOT - RICHMOND, CALIFORNIA

PRODUCT/WATER ELEVATION AND PRODUCT THICKNESS DATA

~::~'J!~~=!~~~r~!~'~~
PZII-37A 18.24 6/14/01 11.39 PTNMl3J i 6.85 pTNM'3J 'Bunker too viscous to measure thickness

PZll-37B 18.16 6/14/01 12.07 PTNM(3) 6.09 PTNMI3] Bunker too viscous to measure thickness

PZll-38A 18.74 • NM NM NM NM~ill1~·~illiillE~iillW::S;~~~~2i~1

1I_...::.M...::,W""---'.1'--+----=1c:.-9=.68 6127/01 15.79 15.85 3.89 0.06 Diesel/bunker

1I __MW__-....:2_+-_.::..19....:.~55__ I 6/14/01 • I 17.85 1.7 - Clear, orange scum

__.:..:.M.:..:.W....:.-=3_+-_1:.:9.:.:..9:.::2_.::..1t-.:6::.:12:.:.7:....:/0:..:1_t_--.--+--.:..:.17'-'-.1:.:5-+-.-...:2::.:.7:..:7_-i!-__-__+-'C::.le::.:a::.,r .
11

MW·4 21.39! 6/13/01'· 16.21 i 5.18 ' • Clear:c.+---+---=--:..:=-+--..:..:.:..::c--+-----f--'----------------JI
MW13+27 19.64 6126/01 17.005 17.01 2.635 0.005 Product smear

H-----I------+-------,!------II------+-------+-----+--------·----·-----
MW16+25 20.8 6/27/01 • 17.99 2.81 - Orange scum __

EW-A 21.34 6/14/01 • 18.21 3.13 • Product smear/orange scum; white bugs

EW-B 21.51 6/14/01 19.03 19.12 2.48 0.09 Bunker/diesel mix, smear on probe

o

EW·C 20.44 6/14/01 19.80 i PTNMP1 0.64 PTNMP) Bunker too viscous to measure thickness

~~,~~~_~2~0~.4~1~-6~/1~4~/0~1-~~.~-~~1~9~.6~3~~~~0~.7~8~1j~~~-~~~C~le~;~,;~S~ytst~em~n~ot~/~~+p~eytra~:t.itngiS.,:~r,~usttytsn~l~ea~rI8Z... :.£/.j/1
r"o·lI~ NA 6/14/01 11.06 PTNMPJ I NA PTNMI3j Bunker too viscous to measure thickness

II-.'-'-.::..:.....:..:~-+---=..:.:..::..-t_=:....::..:..:.:..::..-+--=-===-i--'-..:.:..:.=,,;.,--t---=..:.:..::..-_+--=..:.:..::..:.=...::.;~_+=_'=.::.:..:.::..::c..c:..:.:..::.=-=-.::==:.:...====-----

P86-9/10 NA 6/14/01 17.10 PTNMP] NA PTNMP) Bunker too viscous to measure thickness
It_----+----+---'-"--+--'-'-'-~-t_--_;:;T_t_----=...::..:.--f__--_;:;T_+------,-.::..-....::c.....::c.:c..:.::..:..:.c.:..:.=·-·-

P86-11/12 NA 6/14/01 - pTNM'3] I NA PTNMPJ Bunker too viscous to measure thickness
II-:c..:..:.:c.c..:.::.:....:.=-f---.::..c.:..:.c-+--.:..:....:.'-'-'-=-=-f-----f--:c.::.:...:.:..:.::e.--j-----=:..:..:..:--+--...:.:..:.::..::..:.::...::....--F=.:..:..::...:..:.::....:..:::.:..::-=::..=..:==:..=...:==---

P86-13/14 NA 6/14/01 16.30 16.45 NA 0.15 Light bunker fuel/diesel
It_-----'-_+-....:......--+---'-"--t--'---'--~+--.::...:e.-~_+_----=...::..:.--f__-.::....:...:...:-_+==..c:...:.::::.:..:..:..:....::..:.:..:..:..:..:...:...:.:e.---------

P86-15/16 NA 6/14/01 - 16.16 NA • Clear

MWll-21

MWll-20

MWll-22

MWll-54

MWll-88

MWII-89

PZII-77
PZII-79

20.45

19.06

21.74

17.42

19.30

19.84

19.39
20.71

6127/01

6/13/01

6/13/01

6/27/01

6/13/01

6/13/01

6/13/01
6/13/01

13.40

16.40

15.30

17.57

13.41 I

15.64

16.03

15.65
16.86

4.05

3.76

4.17

4.02

3.66

3.81

3.74

3.85

0.01

Clear

Very slight product odor, clear

Some orange scum, no odor, clear.

Diesel slime

Product odor

Clear, moderate odor

Very slight product odor, clear
Clear

o

Notes:

IIJ Unable to measure outside of drop tube; however, product did not appear to be present outside of drop tube.

[2J Unable to measure outside ofdrop tube; however, product was visible outside of drop tube.

[31 Product was too viscous (thick) to accurately measure thickness ofproduct lens.

(4] Product thickness was estimated based on field observations.

DT

ft

msl

NA

NM

PTNM

TOC

Drop tube

Feet

Mean sea level

Not available

Not measured

Product exists in well, however thickness was not measurable because of highly viscous product

Top ofcasing

o
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TABLE 6-1

SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA
SUMMARY OF FIELD PILOT TESTING

o

Soil Va or Extraction Tests
SVE-l 6/13/01 17:00-18:53

SVE-2 6/18/01 15:52 - 17:10
SVE-3 6/18/01 17: 10 - 18: 10

1.9
1.3
1.0

MWII-54
VW-I

VW-l

4.2

22.9

33.9

Limited flow due to uptake ofgroundwater

Res iration Testin

Air S ar in
AS-I
T-I

AS-2
T-2

and Helium Tracer Tests
6/14/01 II :45 - 13:22
6/14/01 17:07 - 18:17
6/15/0 I 09:45 - 12:35
6/15/01 13:43 - 14:44

1.6
1.2
2.9
1.0

SW-l
SW-I
SW-I
SW-l

MWII-54

MWII-54

4.8
5.0
5.9
6.8

6.5

13.3

3.1
3.0
3.4
4.6

21.7 "H20
101.6 "H20

Helium tracer test

Helium tracer test

7.6 "Hg vacuum at drop tube

13.8 "Hg vacuum at drop tube

RT-l 6/18/01 19:10-20:28 1.3 VW-l 19.1 3.2 "H20 Test consisted of injecting airviaVW-lto
II-~;,;....::.-+---=~~-+~----t----t-----+-----+---~--\

(continued) 6/19/01 06:20 - 12:00 5.7 VW-l 19.9 3.9 "H20 provide oxygen to subsurface, then shut
1~---~-6~/~I-W~0~1~-~6~n~5~ro~I~--~~14~6~.0~~~A~ll~M~~-~-----~---~-~off~&wmdmoohocwil ufur6~s.

Notes:
"H20
"Hg
AS
MPE
MPs
psig
RT
scfm
SVE

Inches of water (vacuum measurement)
Inches of mercury (vacuum measurement)
Air sparging
Multiphase extraction
Monitoring points
Pounds per square inch - gage (pressure measurement)
Respiration test
Stmdard cubic feet per minute
Soil vapor extraction

s:lproject\navy\ptmolate\CT0379\FPTIdata\summary.xls\10/9/2001 DS.0379.15658



TABLE 6-2

SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA
SUMMARY OF TEST WELL AND MONITORING POINT CONSTRUCTION DETAILS

o

MP-01A 5.5 7.0 5.0 22.0 5.0

MP-OlB 10.0 12.0 5.0 22.0 5.0

MP-01C 15.0 16.5 5.0 22.0 5.0

MP-OlD 18.8 20.8 5.0 22.0 5.0

MP-02A 5.5 7.0 13.7 11.3 9.2

MP-02B 10.0 12.0 13.7 11.3 9.2

MP-02C 15.0 16.5 13.7 11.3 9.2

MP-02D 18.8 20.8 13.7 11.3 9.2

MP-03A 5.5 7.0 19.7 4.7 15.6

MP-03B 10.0 12.0 19.7 4.7 15.6

MP-03C 14.5 15.8 19.7 4.7 15.6

MP-03D 19.0 21.0 19.7 4.7 15.6 0
MWll-54 8.6 23.5 24.2 10.0

VW-1 9.0 12.5 24.2 20.0

SW-01 18.3 20.9 10.0 20.0

Notes:

[I] Depth to water was approximately 13.5 to 14 feet below surface grade during testing.

bgs Below ground surface
MP Monitoring point

o
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TABLE 6-3
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

SVE TEST DATA - RESULTS OF VACUUM MEASUREMENTS

o

4.5 23.0 NO NO NO 0.05 NO NO
4.4 32.0 ND ND ND 0.03 ND ND

42.0 ND ND ND 0.04 ND NO
41.0 NO NO NO 0.04 ND ND

4.0 44.0 ND ND +0.006 0.06 ND ND

SVE-21 6/18/01 15:30 ND ND NO ND ND ND ND ND Baseline
VW-1 15:52 Start test

16:03 22.0 8.0 0.14 0.14 0.15 0.15 0.15 0.17
16:40 23.2 8.0 0.16 0.16 0.17 0.17 0.19 0.19

SVE-31 6/18/01 17:10 33.9 Start test
VW-1 18:18 33.9 0.1 11.0 0.22 0.22 0.23 0.24 0.26 0.26

Notes:

1 Vacuum measurements made using magnehelic differential pressure gages.

2 Flow rate measured using an averaging Pitot tube.

"H2O Inches of water (vacuum measurement)

MP Monitoring points
NO Not detected
scfm Standard cubic feet per minute
SVE Soil vapor extraction

s:lprojecllnavylplmolaleICT0379IFPT\dalaISVE.xls - vacuuml1 01312001 DS.0379.15658



TABLE 6-4
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

SVE TEST DATA - RESULTS OF VAPOR DISCHARGE MONITORING ANALYSES

54
56

54---1----------------------11

88
48
52

1-----1-----1--------------------11
96

4.0

15:58 22.0
16:10 22.9
16:20 23.1
16:30 23.2---
16:50 23.2

17:10 33.9
17:30 33.9
17:50 33.9
18:10 33.9

-----1--------1

6/18/01

6/18/01SVE-2/
VW-l

SVE-l/
MWII-54

Notes:

I Samples analyzed using a Thermo Environmental Instruments model TVA-1000, equipped with an FID, calibrated to methane.

Due to problems with flanle out and high methane levels, a PID was used to analyze vapor sanlples after this test.

2 Sanlples analyzed using a Photovac Microtip model HL-2000, equipped with a PID, calibrated to isobutylene.

3 Unless otherwise indicated, sanlples were collected from the discharge of the test vacuum pump, and were diluted. Actual wellhead

concentrations of hydrocarbons were likely higher, and are summarized with soil gas sanlple analytical results.

FID Flame-ionization detector

PID Photoionization detector

ppmv Parts-per-million by volume

scfm Standard cubic feet per minute

SVE Soil vapor extraction

I~,
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TABLE 6-5

SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA
PILOT TEST DATA - RESULTS OF LABORATORY ANALYSIS ON VAPOR SAMPLES

---+-------+-----------1-------------------------11

48

322

1,400

Discharge3

MWll-54-SV
02A

6/18/:,"-0-'--1--1---6-'-/1-8-:-:/0-'-1-

12:35 16:51

253

1,100

AS-2

6/15/01
12:10

MP-OlB

ND < 004 27.0 NS_ Benzene, toluene, xylene, and ethyl benzene were--+- ----j--------

_____4_o4-t- l_5_.0-t N_S--I_ not detected in either sample.

___________t-__h_ex_a_n_e__I_--'p'---'p_m_v_+

cyclohexane ppmv

EPA Method TO-14 (2)

diesel ppmv
---·----1--------1-------"---"--------1

----- ---------1----1-

Notes:

I Samples analyzed for total hydrocarbons as diesel; samples collected in carbon-packed sample tube.

2 Samples analyzed for VOCs; samples collected in I-liter Summa canisters. Results presented only for compounds that were detected. Detection limit was 0.1 to 0.4 ppmv.

3 Sample collected from pre-carbon discharge ofliquid ring vacuum pump.

AS

mg/m3

MP
MPE
ND
NIOSH
NS
ppmv
SVE
TPH

VOC

Air sparge

Milligram per cubic meter
Monitoring points

Multiphase extraction
Not detected
National Institute for Occupational Safety and Health

Not sampled
Parts per million by volume
Soil vapor extraction
Total petroleum hydrocarbons

Volatile organic compound
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TABLE 6-6
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

AIR SPARGE RESULTS - PRESSURE MEASUREMENT DATA

11:16 Baseline ND ND ND 0.11 ND 0.075 0.095
11:45 Start test
11:45 5.1 4.5 si ND 8 0.22 0.3 0.38 >1 «5) ND 15 -0.5
11:55 4.6 3.1 si
12:02 4.8 3.0psi ND -2.3 -0.29 0.24 -0.24 -2.2 ND 5 -0.5
12:08 5.0 3.0 psi
12:18 4.8 3.1 psi
12:26 4.7 2.9 psi ND -1.4 -0.04 0.245 -0.18 -0.005 ND ND -0.08
12:51 4.7 2.8 si ND -1.4 -0.025 0.23 -0.17 -0.3 ND NO ND
13:12 4.7 2.8 psi ND -0.15 ND 0.16 ND 0.24 NO NO ND 8
13:22 4.7 2.8 si

15:55 Baseline ND ND ND ND NO ND ND ND ND ND
17:07 Start test
17:07 5.7 4.3 psi ND 0.01 ND NO NO ND ND ND 12 ND
17:32 4.8 2.3 psi ND -9.0 NO NO -0.5 0.2 ND 7.0 0.2 8.0
18:16 4.5 2.3 psi
18:17 Sto test

s:\projecl\navylptmolaleICT0379\Fpndala\sparge.xls - pressureI101312001o
Page 1 of2
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TABLE 6-6

SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA
AIR SPARGE RESULTS - PRESSURE MEASUREMENT DATA

Baseline
Start test

6.1 NO 15 80 0.5 1.4 17 NO 35.0 -0.5
5.7
5.9 NO -5 0.09 NO 0.01 0.02 NO 0.1 NO
5.9 NO -1.9 -0.04 0.05 -0.8 -0.04 NO 12.0 NO
5.7 NO -1.5 -0.04 0.5 -0.1 -0.02 NO 2.1 NO

Start test
8.7 7.0 psi
6.9 4.8 si
5.3 3.2 psi NO NO 1.8 1.2 2.9 0.5 NO 8.0 NO

6.3 3.2 psi
Stop test

Notes:
"H2O Inches of water (pressure measurement)

MP Monitoring points

ND Not detected

psi Pounds per square inch - gage

scfm Standard cubic feet per minute

o
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TABLE 6-7
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

AIR SPARGE TEST DATA - RESULTS OF DEPTH TO WATER MEASUREMENTS

4.5 psi
11.75 12.77 12.63 12.92 13.25 12.77

5 3.0 si 12.54 13.26 12.98 13.38 13.41 13.16
13.18 13.45 13.45 13.54 13.13 13.32

13.39 13.51 13.31

11.47 12.56 12.18 12.81 bubbles2 12.7 13.84
5.7 3.2 si

Post-test 13.05 13.44 13.35 13.56 13.4 13.28

Notes:

1 Depth to water measured using a Solinist model 122 interface probe.

2 Water depth was not detected because ofvigorous bubbling in well- air mixed with water made it infeasible to measure
depth to water inside well.

bgs Below ground surface

MP Monitoring points
psi Pounds per square inch - gage

scfm Standard cubic feet per minute

s:1projectlnavy1ptmotate\CT0379\FPTldalalsparge,xls. depthll0/112001o o
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o TABLE 6-8
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

AIR SPARGE TEST DATA - RESULTS OF SOIL GAS ANALYSES

:,\"~\;~< =""""7 i7'~
,,-, ,,<.

6/14/2001 AS-l 0953 (baseline) I---,M~P-...::0.::.:.IA:-:'-.1----,9:c..:0:..:.1_-1-_-.:::.:6.....:..4_-1-_---=6::.:c.6:---1_--=-2.:=.2:....-_n
AS-l 1238 MP-OIA 600 6.9 6.6 1.0

---:::6.:..:/lc::5:.::./2:..::0..:..0:,-1_1_.:..:A:.::S...::-2::.+-..:..09:..:0:..::5~(.:::ba::::s::.:.el:::in:..::e)4----=..:cM::.P---=-0::..:Ic:.,A~_--=5c..:4:::.8 I__...::.9~.0. ,~7.:.:.I:"""-_I_-...::I.:.:.I~-11
AS-2 1002 MP-OIA 384 9.3 7.2 0.5
AS-2 1109 MP-OIA 335 11.1 6.8 0.4

6114/2001

6/15/2001

AS-I 0953 (baseline) MP-OIB 2,280 3.1 "3.9 13.4
AS-I 1205 MP·OlB 2,282 4.2 3.7 11.5
AS-I 1239 MP-OlB 1,870 5.1 4.1 8.2
AS-2 0908 (baseline) MP-OlB 1,444 3.9 5.4 8.8
AS-2 1003 MP-OlB 1,104 5.1 5.8 4.9

_____.r.-:A.::.:.S::--=..2.1-_.-:I:..:.l_=11-::--_~-M~P...::-0:.:..I::::.B-+-...,:I2.:,1:..::0....:..4_-I__1:..:5~.0:""-_1"-..:..:3:::..:.4":'-'-1-_~1.-=-8_-II
AS-2 1159 MP=-OiB l,(l41

1I I...::A,::S::..-:,-1+-_...::1-::-20::-:8:--_l-----'M:.:.=.:-P-...::0=..2B~.1-_4.:.:5~1--I.-~1.~9,--.j.--7:..:..6=---I--,3~6.:±-
AS-l 1239 MP-02B 449 4.0 2.6 34.3

11-.:::.6/:.,:1..:..5/:..::2..:..00.::.:I=--J_A=::-S-....::2+-.::.:09:.,:1:..::8_('.b::.=as:::,e:::l.:::in:..::e)y__M:=.P...::-0:::2:.=B-+_--,:4..:..96=--,_t----,:5::.:.5==----_J_---'9::.:.c:.,I__I-_...::3:.:,1::::..0.._--
AS-2 1009 MP-02B 530 3.5 7.2 29.4

o

6/14/2001

6/15/2001

O/H/.WU

6/14/2001

AS-l 0953 MP-02A 2,000 10.3 4.0 13.8
AS-l 1239 MP-02A 1,644 10.8 3.3 11.4
AS-2 0916 (baseline) MP-02A 1,321 11.0 5.1 6.3
AS-2 1008 MP-02A 1,040 10.9 5.4 4.3
AS-2 1113 MP-02A 859 12.5 5.5 2.9

AS-l 0953 (baseline) MP::02B 1,022 1.0 7.4 29.4

AS-2 1115 MP-02B 701 11.3 5.2 26.7

AS-I 0953 (baseline) MP-03A 1,647 5.0 4.1 7.2
AS-I 1239 MP-03A 1,109 6.5 5.2 2.9

6/15/2001 c..:A,.::S::--=..2_!---,0:..:.9.::.20=-:,--:(b:.::as:::e,.::li:.:cne::L)--/_-=M:..:.P:,--...::.0.::,:3A_:.-... __...,:I.2.:,0:..::8=.2_-l-_...::6:::.2=--_I_--..:5:..:..1=--_I__c3..:..;.9_--l1
f---, I-'A.::.:.S::--=..2-j-_...,:1...::.0=:27:--_~-M:=.P...::-0:.::.3:..:A_+-......:::80:..:5--I.-.-.:::.6:..::.6_-+-__5:::..:..:,-7_--1__...::2::::.3:....-._

AS-2 1118 MP-03A 586 9.1 6.4 1.4

6/14/2001

6/15/2001

AS-l 0953 (baseline) MP-03B 770 4.7 9.5 1.6
AS-l 1215 MP-03B 834 5.3 8.5 2.0
AS-I 1239 MP-03B 785 5.0 8.5 1.7
AS-2 0923 (baseline) MP-03B 618 4.0 10.2 2.0

o

_. ~-=A,.::S=--=..2 -1--_..:..:1:..:°..:..3.::.:0__I---=-M:..:.P:,--...::.0::.,:3B=---I--_::..::53,.::.0__I__-::..9:..=.2'----l._---=6.:..,:.4'----l.__0::.:..:.8:....-_
AS-2 1119 MP-03B 526 5.6 9.8 1.4

Notes:
I Samples analyzed tot HCs using a Photovac Microtip model HL-2000, equipped with a photo-ionization detector (PID),

calibrated to isobutylene.

2 Samples analyzed for oxygen, carbon dioxide, and methane using LandTec model GA90 gas analyzer.

%-vol Percent by volume
CH4 Methane
C02 Carbon dioxide
HCs Total hydrocarbons
02 Oxygen
ppmv Parts per million by volume

s:\project\navy\ptmolate\CT0379\FPl\data\sparge.x1s - soil gas\10/9/2001 DS.0379.I 5658



TABLE 6-9
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

AIR SPARGE TEST DATA - RESULTS OF DISSOLVED OXYGEN MEASUREMENTS

6/16/01 1.5 4.3
6/18/01 0.5 0.7 0.511--.:::....::...:.:....:-=---1------1-"--"-''-'-'-=--'---'--"1-----1--.:..:.:..-+-----1-----+----=---1----11-----1----II

Notes:

I Dissolved oxygen concentrations measured using a YSI down-hole DO meter.

AS-I Air sparge test (number I)
DO Dissolved oxygen

MP Monitoring points

MPE Multiphase extraction

MW Monitor well
ppm Parts-per-million (equivalent to milligrams per liter)

T-I Helium tracer test (number I)

s:lproject'navylptmotate\CT0379\FPT\data\sparge.xts - DO\10/9/2001

o o
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TABLE 6-10

SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA
AIR SPARGE TEST RESULTS - HELIUM TRACER DATA

5.0 5.0

LIUM J\IONITORING RESULT~ (%~volume)

15:35 Baseline - 15:35 15:41 0.02--l=;17:07 StaI1 heliul!!.... -
17:07 5.7 ~J.!.:L 17:10 ND 17:10 0.01 17:12 17:13 0.02 17:14 ND 17:15 0.01
17:19 - 16.0-- ---- --- ---
17:30 0.0
17:32 0.0 17:32 ND 17:32 0.02 17:33 0.Q3 17:34 0.02 17~35_t__ 0.~2 17:36 0.03
18:19 --- I

6/15/01 13:27 Baseline 0.05 13:27 ND 13:30 ND 13:32 0.16
13:43 Start helium------ -,,----"--- .._-- -- -
13:43 8.7 11.0
13:46 6.9-------
13:48 2.4-_.._-~. -----
13:49 Stop helium _ - 13:50 ND 13:51 0.1 13:52 ND 13:53 ND 13:55 0.16---
14:14 6.3 14:15 ND 14:16 0.09 14:17 0.02 14:18 0.01 14:20 0.18---- ----,~--- ---- -----
14:39 14:39 ·0.48
14:44 Sto in'ection

Notes:

I Soil vapor in monitor points analyzed using
a Mark model 9821 helium detector.

'Yo-vol
MP
ND
scfm
I >0.1

Percent by volume
Monitor point
Not detected
StandaI'd cubic feet per minute

11ndicates elevated concentration
of helium relative to baseline

s:\project\navy\ptmolate\CT0379\FPT\data\sparge.xls - helfum\10/10/2001 Page 1 of2 DS.0379.15658



TABLE 6-10
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

AIR SPARGE TEST RESULTS - HELIUM TRACER DATA

Baseline 15:49 0.02 om 15:55 0.02 15:57----
Start helium 1-------

5.7 11.0 17:17 0.02 17:18 0.02 17:20 0.01 17:24 . '7.1 17:27- -- ----
16.0 ----- ----------
0.0 _.-----,"- ---
0.0 17:37 0.03 17:38.0 0.Q2 17:29 0.01 17:40 NO 17:41 16.0 17:42---- _.-

6/15/01 13:27 Baseline 13:34 NO 13:35 NO 13:37 NO 13:39 NO--- ---_.- _._---
13:43 Start helium ----_._- --~-_.. _- -------- -_.._.-
13:43 8.7 II.O -------- -- ----
13:46 6.9 -------
13:48 2.4-- -----. -----
13:49 Sto helium 13:57 ND 13:58 ,.·0.13 14:00 ND 14:01 om 14:04 ND 14:06 8d.---

6.3 14:21 ND 14:22 0.86 14:24 ND 14:25 ND 14:27 ND 14.29 2.614:14 ---- -
14:39 ---- ..-._-

I
----

14:44 Sto in'ection 1

Notes:

I Soil vapor in monitor points analyzed using
a Mark model 9821 helium detector.

%-vol Percent by volume
MP Monitor point
ND Not detected
scfm Standard cubic feet per minute
LJh[JIndicates elevated concentration

of helium relative to baseline

s:\project\navy\ptmolale\CT0379\FPT\dala\Sparge.xls - helium\10/10/2001o
Page 2 of2
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TABLE 6-11

SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA
MPE TEST DATA - RESULTS OF VACUUM MEASUREMENTS

o

MPE-l/ 6/16/01 08:45 ND Baseline---- --- --_._----- --_._--
MWll-54 16:09 Start test

16:18 6.5
16:20 6.5 20.0 10"Hg ND 0.01 ND 0.8 ND ND
16:30 25.0 6"Hg ND 0.01 0.0 0.6 ND ND

---- ---
16:38 6.5-_._-- ---- ------ - -- -----
17:00 6.5

MPE-2/ 6/18/01 09:12 0.0 ND ND ND ND ND ND ND ND Baseline---
MWII-54 10:30 30.0 9"Hg ND 0.5 0.3 ND ND ND Start test

10:44 14.1
10:52 12. I
10:58 11.6 ----_ ..,---- ----
11:20 11.6 120.0 15"Hg 0.03 0.06 0.08 0.223 0.01 0.02

11:40 11.9 0.02 0.02 0.07 0.2e 0.06 0.04
11:44 12.6

12:10 0.06 0.06 0.06 0.263 0.04 0.04
12:30 13.6
13:10 14.1

---

13:16 120.0 15"Hg 0.03 0.04 0.03 0.33 0.05 0.05

13:45 120.0 15"Hg om 0.01 0.12 0.33 ND ND
---

13:52 15.1
-- - ---

14:14 118.0 __15"Hg 0.05 0.06 0.05 1.35 0.05 0.05
------ ----

14:40 16.0
--"------- ---- ---- -----------

14:45 End Test
------ ----------- ----- --------,--

s:\projecllnavylptmolaleICT03791FPndalaIMPE_xls - vacuumll0/l/2001 Page 1 of2 08.0379.15658



TABLE 6-11
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

MPE TEST DATA - RESULTS OF VACUUM MEASUREMENTS
Notes:

I Vacuum measurements made using magnehelic differential pressure gages.

2 Flow rate measured using an averaging Pitot tube.

3 Vacuum measurement was low because of problem with differential pressure gage.

"H20 Inches of water vacuum measurement)
MP Monitoring points
MPE Multiphase extraction
ND Not detected
scfm Standard cubic feet per minute

S:IProQIPlmolateICT0379IFPndataIMPE.XIS • vacuum\10/112001 DS.O-::=) 5658
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TABLE 6-12

SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA
MPE TEST DATA - RESULTS OF DEPTH TO WATER MEASUREMENTS

13.55
13.5513.55

13.50
13.80
13.8013.85

13.8013.70
13.77

13.75
13.806.5

6.5

Baseline
Start test

6/18/2001 09:12
6/18/2001 10:29
6/18/2001 11:40 13.87 13.87 13.91 13.90 13.62 13.65
6/18/2001 11:44 12.6
6/18/2001 12:10 13.87 13.87 13.91 13.90 13.65 13.65
6/18/2001 12:30 13.6
6/18/2001 13:45 13.88 13.87 13.97 13.91 13.66 13.67
6/18/2001 14:45 Stop test
6/1812001 14:54 Post-test 13.65 13.61 13.63 13.62 13.55 13.44 14.22

Notes:

I Depth to water measured using a Solinist model 122 interface probe; measurements are to the top of casing.

bgs Below ground surface
MP Monitoring points
scfm Standard cubic feet per minute

s:\projecllnavylplmolaleICT0379IFPndalaIMPE.xls - deplhl101312001 DS.0379.15658



TABLE 6-13
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

MPE TEST DATA - RESULTS OF VAPOR DISCHARGE MONITORING ANALYSIS

021 C02 I CH4 = 5.0 13.4/46.0 (%-vol)6.516:38MPE-II 6/16101
1-----1f-------t-----I-----I---'---If----------------'---L--l1

MWII-54
11-------1------+------1------ ----t---

021 C02 I CH4 = 5.41 5.4136.8 (%-vol)1,120
946

11.6
12.6

10:58
11:44

MPE-21 6/18101
1------1f-------t-----I-----I----'---II----------------'---"---l1

MWII-54
11:52

-----I----II---:-:--:---t--
12:35

15,600 913
1-----'--1------1----------------

990

Notes:

I Samples analyzed using a Thermo Environmental Instruments model TVA-1000, equipped with an FID, calibrated to methane.

2 Samples analyzed using a Photovac Microtip model HL-2000, equipped with a PID, calibrated to isobutylene.

%-vol Percent volume

CH4 Methane

C02 Carbon dioxide

FID Flame-ionization detector

MP Monitoring points

MPE Multiphase extraction

02 Oxygen

PID Photoionization detector

ppmv Parts per million by volume

scfm Standard cubic feet per minute

S:IPrOYIPtmolateICT0379IFPT\dataIMPEoXIS - dischargeI10/1/2001 o DS·015658
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TABLE 6-14

SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA
MPE TEST DATA - GROUNDWATER EXTRACTION RATES

0
6.5 2 0.3 0.3

. 6.5 42 2.0 1.4
6.5 102 2.7 2.0

Stop test

MPE-2/ 6/18/01 10:29 83,405.9 0 Start test
MWII-54 10:58 11.6 83,490.5 85 2.9 2.9

11:23 11.6 83,588.9 183 3.9 3.4
11:35 11.9 83,648.4 243 5.0 3.7
11:44 12.6 83,707.8 302 6.6 4.0
12:30 13.6 83,872.5 467 3.6 3.9
13:10 14.1 83,885.1 479 0.3 3.0
13:52 15.1 83,924.5 519 0.9 2.6
14:40 16.0 83,950.4 545 0.5 2.2
14:45 Stop test

Notes:

gpm Gallons per minute

scfm Standard cubic feet per minute

o
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TABLE 6-15
SITE 3 - NAVAL FUEL DEPOT POINT MOLATE - RICHMOND, CALIFORNIA

RESPIRATION TEST DATA - SUMMARY OF RESPIRATION TEST RESULTS1

MP-OIA 6.7 77.0 5.0 -0.017 -0.42
MP-OlB 6.8 669.0 10.5 -0.064 -1.54
MP-02A 4.0 554.0 4.4 -0.020 -0.47
MP-02B 8.2 1,085.0 9.6 -0.701 -16.82
MP-03A 2.8 327.0 4.7 -0.045 -1.08
MP-03B 4.1 613.0 8.0 -0.078 -1.88

MWll-54 1.3 262.0 7.5 -0.481 -11.55
VW-l ND 98.1 4.9 -0.075 -1.80

Avera e -0.185 -4.45 2.9

Notes:

I Respiration monitoring was conducted at vadose zone monitoring points between June 18 and June 25, 200 I.
Results of respiration monitoring for individual monitoring points are presented in Appendix A.

2 Initial conditions are assumed to be when the maximum oxygen concentration was detected following the "start" of the test. The start of the test was when air
injection into the vadose zone was stopped.

o

Kb = Biodegradation rate (mg/kg day)

.K" = Oxygen utilization rate (percent per day)

A = Volume of air per kg ofsoi! (L/kg)
Do = Density of oxygen gas (mg/L)

C = Mass ratio of hydrocarbon to oxygen required for mineralization

ND
Ukg
mg/L
mg/kg/day
Kt,=
where

Sampled but not detected
Liter per kilogram
Milligram per liter
Milligram per kilogram per day
-Ko*A*Do*(CIlOO) (1992, R. Hinchee) -> Kt, = 0.66 * K"

A = Porosity/soil bulk density

A = 0.1 7 (Ukg)

(value for A assumes porosity =0.33, bulk density = 1.7225 kg/L)
Do = 1330 (mg/L)

C =0.29 (based on representative hexane)

0:';'

1992, R. Hinchee and others, "Test Plan and Technical Protocol for a Field Treatability Test for Bioventing," U.S. Air Force Center for Environmental Excellence

o
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BOREHOLE DESlGNATION: :0H-lOLA

LOGGED BY: j-- .

SHEET --.l- OF-L

Tetra Tech EM Inc.
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DRILllNG PERSONN.EUME11iOD:

SOIL DESCRIPTION



BOREHOLE LOG
LOCATION OF BOREHOLE

JOB NO.:

CUENT:

SITE:

SUBSI1E:

DRIWNGCO.:

DRIU.lNG PERSONNEI)ME1HOD:

Tetra Tech EM Inc.
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BOREHOLE L.OG m"Tetra Tech EM Inc.
SHEET -.l- OF 2.

SOiL DESCRIPTION~ rJ \~~w.~tt (\..Ff~
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BOREHOLE LOG
LOCATION OF BOREHOLE

JOB NO.:

CLIENT:

SITE:

Tetra Tech EM Inc.
SHEET~OF Z-

BOREHOLE DESIGNATlON: S /:!J:, II -I cA
SURFACE ELEVATION:
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BOREHOLE LOG
SHEET-LOF L

BOREHOLE DESIGNATION: Sf!:> //- /CE>

mTetra Tech EM Inc.

CLIENT: SURFACE ELEVATION:

JOB NO.:A
N
I
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BOREHOLE LOG mTetra Tech EM Inc.
SHEET Z- OF L.

LOCATION OF BOREHOLE
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SHEET I OF I
BOREHOLE DESIGNATION: SB \ \ - (0 G

Tetra Tech EM Inc.

JOB NO.:

t~~ I'd\~ Bl - t:.",-HV/A.t()v'; ':>tl""iVII'':' ,~'J{.. 2." l), V. 2.' $."I'f,t- $-,a'~ 'S.
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BOREHOLE LOG mTetra Tech EM Inc.
SHEET -L- OF 2.-.

LOCATION OF BOREHOLE
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BOREHOLE LOG mTetra Tech EM Inc.
SHEET L. OF 2..

LOCATION OF BOREHOLE
JOB NO.:
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SUBSITE:

BOREHOLE DESIGNATION: s;. B II, lo-=r

SURFACE ElEVATION:

DEPTH TO WATER:
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BOREHOLE LOG mTetra Tech EM Inc.
SHEET _1_ OF Z- (D ve.r-)
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BOREHOLE LOG· mTetra Tech EM Inc.
SHEET \ OF \

CLIENT: Su,flYl'.! SURFACE ELEVATION:
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BOREHOLE LOG
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\. (!)il//IJr.:lwr~f""'''(I'1_____.__---J\

I 107 I •
~, ... S1311-110
I.S e 5BII-II" oC-Ct.c+-
T

~.

N
t

Tetra Tech EM Inc.
SHEET '1.. OF 2..

JOB NO,: (...-oot,'I-'<7'iC-O(OZ. BOREHOLE DESIGNATION: :se,tl-ffo (of(,<..j.)

CUENT: ;'1I3).\\} SURFACE ELEVATION:

SITE: NI=';) ~.',.-\. ~.Jo~ .....k DEPTH TO WATER: &,0'5" b......£' 11-1 o~- f ,.~. .!>o>rc lf-i6

SUBSITE:\~·b f>~ A~ LOGGED BY: ~'\J.;J vJe.~.f- I U

DRILUNGCO.:lA~VU7I,~ DRILUNGDATE{S): (,/1570\

I-L-- 11
I

I 2I--;-

I-L-- 3

~ 4

~ 5

~ 6
I

,
!-- 7

~ 8
I

f-- 9

0

- - - - - - - - - - - - - . - - - - - - - - - - -- - - - - - - - - - - - -4

3

2

,
r-

,
f-.-

I
If-
If-

'-
If--
If-
1,--
1'-
If-
If-

51 !J! /041
I.E, l'U. . I-=-

IJ-
"11...,,.~

I . f-- 'J.B: Ilh~
I f-- '1.J7

1'--
"Pi It; '--

;L
I, 6 ~ lit!)
I ~ 2,0f-
II' J?:.
',-
1,--
1,--
If-
1'-
1'-
1"
1-

-',-
If--
If
If
If
If-
1'-
1>-

()

()



BOREHOLE LOG mTetra Tech EM Inc.
SHEET _l_ OF !

LOCATION OF BOREH'~0:t:LE~__-1
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, BOREHOLE LOG mTetra Tech EM Inc.
SHEET --l- OF

DRlWNG CO.: DRILLING DATE(S):

BOREHOLE DESIGNATION: S\3 \\- \\2.

DEPTH TO WATER:

LOOGEDBY:

SURFACE ELEVATION:

JOB NO.:

DRIllJNQ PERSONNEI)METI-rOD: ~.(" v\ SD L'"U< r ~

CLIENT:

SUBSITE:

SITE:

_~ MWIIA~ LOCATIONO.. FBOREHOLE
{ ...A.. ,.'·OSC-tl-11Z-

"- k- 2 (> -'1>

SOIL DESCRIPTION
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BOREHOLE LOG

DEPTH TO WATER:

SHEET-L OF z..
BOREHOLE DESIGNATION: ~h- \1'2,

DRIlliNG DATE(S): (p ~ I3 -vI

LOGGEDBY:~~JJ.tl Wa~}

SURFACE ELEVATION:

mTetra Tech EM Inc.

DRILUNG CO.: UJrro~

t
I

LOCATION OF BOREHOLE

;, ,oRru.mGPERSO~OD:

H 0\0 i \ Fr 5~ 60"" -Ii ......"' .... ~
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SOIL DESCRIPTION



BOREHOLELOG

DEPTH TO WATER:

I

SURFACE ELEVATION:

SHEET Z. OF '-

DRILLING DATE(S): -&//";;/01

LOGGED BY: P, /-tlt's 1-

BOREHOLE DESIGNATION: $8//-/1 '3

mTetra Tech EM Inc.

JOB NO.:

DRILLING CO.:

SITE:

CLIENT:

SUBSITE:

LOCATION OF BOREHOLE

c~

DR1lLINO PERSONNEI.IME1HOD:
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BOREHOLELOG Tetra Tech EM Inc.
SHEET_I_OF~

uses
NILYS Wl!Ll. DEP'lH SOILTYl'E

l.ta. IN Ft ""'GRAP'H'iC
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SOIL DESCRIPTION
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LOCA.TION OF BOREHOLE
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"
Tetra Tech EM Inc.

BOREHOLE DESIGNATION: ".::: ~ \ \ - (l S; .'
..

CUENT: 5W.l>IV SURFACE BLEVATION:

-
S'i>I\-\\~

+

LOCATION O~ BOREHOLE

. BOREHOLE LOG

Cl ~
I

DRILUNGCO.: lA>irt:JioJi"'a1 DRILUNG DATE($): .b-l2-.~
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SOIL DESCRII'TION
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BOREHOLE LOG Tetra Tech EM.lnc,_
SHEET

4f, ~\"2-\~ SUBSITE:1\-('(I:hr.fY.!{ POf1rP LOOGEDBY: }),aVU!l Wrxt-I'1Ohi I-b.fJ'IYI1;4

DRILLING CO.: 'fj'Jooc(lJ/(J.rJ. .-DRILLING DATE(S): ({l ~rt -0 J

• U~

pta IINI..~ WELL Dernl SOILTYPE
RdJ,... I.to. INFl GRi\PiiC
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SOIL DESCRIPTION

- - . - - - - - . - - - - . . - - - - - - - - ~ - - - - - - ~ - - - - - - -

1:- .:~. • _ - - - __ • - - - - - - -.- - - .,

- - - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - ,-



BOREHOLE LOG r:=:iJ Tetra Tech EM Inc. !'i,~,{",bt,
~ SHEET"""· f"OF~

SOIL DESCRIPTION

JOB NO.: (.,(D&Q--.37Q CO/V? BOREHOLE DESIGNATION: Se.ll..ilIS/4
CUENT: . <'IAJ 1>/\/ SURFACE ELEVATION:

SITE: IvPD Poif! .f-f}?O14k DEPTH TO WATER:

SUBSITE: '1vrC1-f'tYlCn-r P(JI"ldS LOGGED BY: 7)1}1I14 (JJ'e~I TOni HJffnYf-,i#
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BOREHOLE LOG

N
I

LOCATION OF BORaIOLE

")011-1((.

"1 /.;1-:;:.

Tetra Tech EM Inc.
SHEET OF--l--

JOB NO.: ( .... o0C!1t7~31" Co. 0 ~ BOREHOLEDESIGNAll0N: S BII- \l~
CLIENT: 5~0\\/ SURFACE ELEVATION:

SlTE:I\..\l-D Q;x"'1- M-.6~ DEPTH TO WATER: 1,<;' \LS .. ro.o'-Io,e'·
SUBSlTE:I..--~~ ()lTV'."U LOGGED BY: Dl<IJ'J. Wck ~

DRILLING CO.: lJ}"''')''UJ~ DRILLING DATE(S): &/15(O(
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SOIL DESCRIPTION
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BOREHOLE LOG Tetra Tech EM Inc.
SHEET_(_ OF_(_
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BOREHOLE LOG Tetra Tech EM Inc.

DRIWNG DATE(S): c,.(LsI 01

SB.lI- I\7A

SHEET 2... OF "'2.--.

BOREHOLBDBSIGNATION. S e,V, '."2
DEPTH TO WATER:

SURFACB El.EVATION:

DRILUNGCO.:
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JOB NO.:
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LOCATION OF BOREHOLE
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SOIL DESCRlmON
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BOREHOLE LOG
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BOREHOl:E LOG

DRIWNG DATE(S): (.,.1 '2.-<>1 c> (

BOREHOLE DESIGNATION: ;;. i?ll- Ue
SHEET '2.. OF~

DEP'fH'I¥O' WATER:

SURFACE ELEVATION:

mTetra Tech EM Inc.

DRlWNGCO.:

SITE:

JOB NO.:

CUENT:

SUBSITE:

LOCATION OF BOREHOLE
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SOIL DESCRIPTION
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'.'

mTetra Tech EM Inc.
.' SHEET I OF~

JOB NO.: r.;OD~ ,-31~ r.o {z>'2.. BOREHOLE DESIGNATION: .s:"15 ll-- \ \ .q
/ CLIENT: S'N'b,v SURFACE ELEVATION: (")

SITE: ~ir:'p O-:,,-\- Vl,,l<...k DEPTH TO WATER: '1 .'1 b..,s (\1:2.3 \:'c,,) (Y, (ol~;.J(~
SUBsiTE: '::., eo ~\\>,L LOGGED BY: '0.«...,,). ~.r. s+ ' ; .
DRILLING CO.: (;Joc>} w.... /"".Q.· DRILLING DATE{S): h-\ z.. -0 \
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LOCATION OF BOREHOLE
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Tetra Tech EM Inc.
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BOREHOLE LOG
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SHEET 2- OF 1-

LOGGED BY: 'I> tl" Jt\. vJ.a'i.1-
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BOREHOLE I.:0G mTetra Tech EM Inc.
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DRIWNG CO.: I }vm,(Wt.,";'Q DRIWNG DATE(S): [; ; 1'- ot '

DRIlllNG PERSONNEUMEIHOD: \o"~ \'0 5014 'ZA'" \"o~. "",,,ete..1- ~",-~.

tJ..C\.I\ R-~1 '>J;..\" (!(rv.-kI'1M.OIA.-~ 2-~o~ spH+ S{J~ &. .... ,v-es.

: '
......

0

~,
~

I

~
I

·I
,--'-

0

I

I

--;-
I

·-
0

I

~
I

I

I-
.,' I

I

·

SOIL DESCRIPTION



BOREHOLE LOG m.. Tetra Tech EM Inc.
SHEET -l:::.- OF L-

LOCATION OF BOREHOLE
JOB NO.:

CUENT:

SITE:

SUBSITE:

DRIWNGCO.:

BOREHOLE DESIGNATION: M - D 2.

SURFACE ELEVATION:

DEPTH TO WATER:

LOGGED BY: '1>. WUk I \;:.kt&.1·~~_..Jkr (L.Fr..~

DRILUNG DATE(S): 0> - (f - c) I

DRIUlNG PERSONNEI../METIiOD:

SOIL DESCRlrnON

- - ". - - - - - - - - - - - . - - - - - - . - - - - - ~ - - - - . - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - -, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

4

7

3

2

9

7

5

6

8

9

o

8

I

-.--

6

5

3

2

I

I--;-

.
~,

I

I--;-

,-

,
I--r-

uses
PIO AM."iS WELL 0El"lll SOIL. TYPE
1l4,: Jato. IN Ft 0RAPi'i'C

~ ~ r..oo

g
- - - - - - - - - - - - - - - - - - - - - • - - - • - - • - - - - - - - - - g

~
-8_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ - _ - - - - - 0

~..
~

. - -- - - - - - . - . - - - - - - - - -136 .. {}3 ~ 9-.-1 5-658- ,S
'"'-_...._""'-..l._.......l_....__.l-_.....,;.o....__... ..l;~

L SAMPt.B !~ ~I~ TIME

H
OBP1l{

~ §
TO!' OOT ~

I 1- V: \1\0
I IJ ~.,)

I~\ -
-

I -
I I--

I I--

I f--

I I--

I I--

I f--

I
f--

I--

I
I--

() I I--

I I--

I I--

I -

I -
I -
I -

I
-
f--

I f--

I f--

I f--

I I--

I I--

I I--

I I--

I -

I
-
-

I -
I -
I -'

() I -
I -
I -

I
I----'



BOREHOLE LOG mTetra Tech EM Inc.
SHEET I OF 2...-

LOCATION OF BOREHOLE

M~-D3 ...J..

~,~

P,O IINLYS
IUJ

~ ~

NA I

I

~
I

I

I

r--r-
I

I

~·,
I

r--r-
I

I

f--!-·,
,

:-r-
I

,
--!.-.·,

,
-.--

I

I

-'--
I

I

~
I

,
f-;-

JOB NO.: C') QO(oel ...~7<1 CD l OL. BOREHOLE DESIGNATION: M ~ - oooz,
CLIENT: :>W'\),\.l SURFACE ELEVATION:

lISCS \ i.\ '7 -:r ~ePii", ~e ri ..... 1\ 1) .>~Lo. 0 '+0 l -¥-
WIll. DeMH SOILTYPE I I 'SOIL DESCRlmON
I.". INFl 0"RAPiiC

L.OO

2

3

4

5

6

7

8

9

10

13

15

16

\8

/' DS .. 0 3 '2' 9 . 1 ti 0 5 8

---",
I

\-.J



BOREHOLE LOG

DEPTH TO WATER:

SURFACE ELEVATION:

BOREHOLE DESIGNAnON: MX" - 0~

SHEET 2.. OF Z.

LOGGEDBy:~.I~\-e$.Ir \-k,'JI S-tzj",-9 ~ ..... (u=";
DRILLING DATE(S): (p -:,. -<J \

mTetra Tech EM Inc.

SITE:

CLIENT:

DRIWNGCO.:

JOB NO.:

SUBSlTE:

LOCAnON OF BOREHOLEt
)

DRILLING PERSONNEUMEIHOD:

~~ i~ ~I~
uses

SAMPLa PlO ANLYS WELl. 00l'TH SOlt.. TYPei §
nME

!<dJ INFL~0EP1li

~ ~
I.to.

"" "",. " 1.00

i' ('1>
I 10

~
1~71 NA I

2)
-=-- ,

1<.1 '" Jl- t·v -!- 2--1
"

=.-r-
~ ~ I ,£

,

S~r.r v: ,
J 6,Sl, I ~

,
2

~ 5Vab1't J-
'/. ,0 I---r-, I ,

~
,

- 12-,I-- f---!--- ~3,
I I-- ,

I
4I i-- I---r-

·I I-- ,

I -=-- ~
5

,

I
I-- ·,

6- :---.--
I :...-.,1, I

,
'\ I ----- ~ 7
) I

I

- ,

I · 8.' - h-

I - ,
,

I - ~ 9
I

I - ,
I

I - -.- 0

I--
,

I ·-=-- ~ 1

I ,
I-- I

I · 2I-- l-;-

I I-- ·,
I :- .:~,

~
3

I - ,
4I - - ,

I - ,
,

- I-'- 5

I ,

I - ·I 6- '-;-
I - ·
I

,
f-- ~ 7

I
,

f-- I

) I ~ ~ 8,

I - ,
,

I - -- 9
I

I r--' ,

· 0

SOIL DES(;;RIrDON

(lM-I,t, ('W1)

- - - - - - - - - - - - - _.- - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

- - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - -

- - ~ - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - ~ -

- - - - . - - - - - - - . - . - - - - - - - - - - - . - - - - - - - - - - -
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) APPENDIXB

GROUNDWATER SAMPLING FIELD FORMS

DS.0379.15658



NOYESIMMISCIBLE PHASES PRESENT
TYPE _

MEASURED WITH _

PID READINGS (baclcgmd) _

~C1. $'0 MEA~_ RPTD _ PID READINGS (TOC) _

£.P\\. r,. O. '2-~ ,t, lfA . IhJCl1
SPEC. CONDUCTANCE: STANDARD~ UMHOS/CM2 AT 25°C READING~ UMHOS/CM2 AT __oC

pH7.00=__AT __oC pH10.00=__AT __oC SLOPE__

GIL AT °C PID/FIO: CALIBRATION GAS PPM SPAN READING

___mV READING_mV AT_·C TURBIDITY: TURBIDITY METERSTAND~NTUS READING~NTUS

Tetra Tech EM Inc.

unVUI'lLJ V V1"'\ I I::n. ~MIVlr1-""\,;1 LIM ,1"'\ ... " ....... I

1:\'A'5.@·Nt\~g;·····,·,tH\tA./.(·'l~\¢ffl

PROJECT ~i111? ATATION ELEVATION GND _ TOC_

PROJECT NO. 506~g". ~MCD (0 MATIC WATER LEVEL (from TOC) It # s (p
WELL LOCATION WELL STICK UP _

~~s~:~~rE~fffio I . '1 :i~::~:~
A GALLONS/FOOT O. t.. f '1

CASING VOLUME --ll!Ju:...S~7~ _

<;/rv PIDIOVA
tREADING

Letation Value

SPECIFIC
DISCHARGE DISSOLVED CONDUCT.

RATE OXYGEN TEMP (UMHOSICM TURBID.
TIME (GPM) (MGIL) pH EhlORP (e) AT C) (NTU)

lo't~ -<,kll O.v, ~} w. ~C I. 1-- l.~f t,' c
Ory) ,1OirJ ~Il. IO.~ 'AJ Io.W ,..- 10, .';.J ;. ( )Lf

,h '~L- D.r:: i1Z h.Vlt"l / ,/},q- -;~fJ ~ ~

r 10 UOc., 'Io.c;, ,., 1O.l1r,., A ftJ?,.. .~~E 'J.~t;1

\ 1'1rI\ ~Lt,~ :f''f; fl.i1 .Jvt.r --VVI.f M. 0...:( Me.. Ii
v- . '/

/ --
\( I

"--

CUMULATIVE
VOL. OF WATER

REMOVED (PURGED)
Gallons CasinQ Vols.

\
1'2,/

DJ]~

COMMENTS

FINAL PARAMETERS

CONDITION OF WELL: _

___.......,jD...._""----'-_--'-I ""O--lD..... ----I

··pu~p~r)PARAM:ETERSSTABLE (YIN)2±. ,'" ····P~MPEO~ ~AILEDPARAMgTE~S&/~).2i/'; ---------------REMARKS t-- ----,- _

FIELD EQUIPMENT ~ {; 15 \VS-rz. FIELDCHEMIST~P.sRATI~At
pH meter \ e.A~ U...., 0 SERIAL NUMBER---,;,...--;·:;-\--::-='":irtl FR.Af1.. \~~.; n--12_m:.!!..t--=~~l__
SPEC. COND. METER '=~J;A Q"'(O SERIALNUMBER_5~'.wl'-"-\"""OS'-.,..-,=-'b.\«· ~~ "1 I ,

1'1
!I<\

PUMP..--__--:-....-_-=-____ SERIAL NUMBER _

BAILI!t?leea~ Y~ 'Stt SIZE-------r~T.i"""='"-----
WATER LEVEL ~E;:ER ::scki.n·r SERIAL NUMBER (Pf;vif)
D.O. METER \;\-0M~ 1A'10 SERIAL NUMBER__iJ",I--HHrOS~'fO,-- _
FILTER APPARATUS SERIAL NUMBER _

ORD METER tI- SERIAL NUMBER _

("'" TEMPERATURE MEASURE --q.il'J,-1LJ{V{,C='....!.!.::~=-."'ll'('_U~._'1....!...:O~ _
"'-..--INTERFACE PROBEu:- . SERIAL NUMBER "......,,.,..-.,,..,,- _

PID/OVA ~ ~OtlO SERIAL NUMBER --~kJfC?~q..L-q+-· _
I

DS ~ 0 3 '? 91 • 1. 5 ti 5 8. '-"



PA(j1:: UF
DATE W' -,

""I! v!

t.?
YES_NO.A

c.~

IMMISCIBLE PHASES PRESENT
TYPE _

MEASURED WITH _

PID READINGS (backgmd) _

PID READINGS (TOC) _

GROUND WATER SAMPLING UAIA ::SHI::I= I

Ta'," T60h eM Inc. I\WEl..p'NArJI§:tJ'\W'!t~ir@·1

PROJECT '7('r:~~ STATION ELEVATION GND TOC_

PROJECTNOcnU01P-~:J)~\ UYSTATIC WATER LEVEL (from TOC)=lG.OC
WELL LOCATION WELL STICK UP _

!i::;~~~~I-E[)AtE2ij'1~,o' I STATIC ELEVATION '=""""'".......,C-.,v"V..-r-·----o::---
SAMPLING PERSONNEL WELL DEPTH 20. ? .., MEAS.~PTD_

VW.........FEET OF WATER~~'(V"
GALLONS/FOOT ------oJ ~

r~~!~'~~~~f~i~~=~~::!+;t4+~~Wn!V.~~2\;:L;:;~=-'-~::"1 CASING VOLUME7.:])1QtU01.-u,
u

~~N£~:ZE: STANDARD ~. q~ UMHOS/CM2 AT 25°C READ1NGWMHOS/CM2 AT__oC

pH7.00=__AT __oC pH10.00=__AT __oC SLOPE__

MG/L AT _oC PID/FID: CALIBRATION GAS PPM SPAN READJJ\G_

· mV READING__mV AT_oC TURBIDITY: TURBIDITY METER STANDARD-ff-NTUS READING6L---NTUs

COMMEN S

~F'IDfOVA
\ READING

L c\!' V I

CUMULATIVE
VOL. OF WATER

REMOVED (PURGED)
G I C . V

TURBID.
(NTU)

SPECIFIC
CONDUCT.

(UMHOSfCM
AT C)

TEMP
C)E fORI"H

DISSOLVED
OXYGEN

(MGfL)

DISCHARGE
RATE
(GPM)TIME p h ( aIons asmQ ols. oc bon aue T

KJ\.I1J -!+JJn r V. l....';f- n~ V I" .-;r 1"1 .:.f. lit/ I fl '1, .;\LA.tl ~\rt, ()lJi ' ....,""~
Q~~1 ~Yc1t. ~ [)t{d ())" r, ?...~ ..~ }.G t)~C ~ u ~,

/1 !.

()." '&inl 1\ I Ik .01 ~ ~ Itj 't,. roo !?) ~~ t:;\act d.1"'1.;- ;. f;:;.'1l :.A
O(;;,~ l4k1t.J ILl." 1\ '?-. "'" J),J' Io'''v jf) ~V; /\ -"1 U u j

'LoC; f':A UI'l1r-;r VW .It: ~'O
.

/'-'.'\

( 'I

'.-/

FINAL PARAMETERS I_________':J_......O____.--....I .....0_......... \
CONDITION OF WELL: _.. PUMPEDpJl.RAMETERSSTJl.ElLE(YfN) --i:<i:PYMPE[)=BAILEDPARA~ETERS~fN) E '"

REMARKS_w...::;-i=:,...:::;'-L- _

FIELD EQUIPM5NT C r-:fl FIELD CHEMISTRY CN-lBRATI~

pHmeter---l4J;,L.lt-...\.-'T-L.'4::--IoU---'--1n---: SERIAL NUMBER__....:;;,.:.-:JI\-::-0."..,."'".,,0;,- F~.IONS1ftt""Ayt,-f!c
SPEC. COND. METER ,.... 0 SERIAL NUMBER__5"~1(~E1..:..:61~5"""L--____ ~
PUMP SERIAL NUMBER -:

BAILER (:S,.. '~ to .iu SIZE NUMBER OF BOTILES_-'G'""'- _

WATER LEVEL TER SERIAL NUMBER _--;G!If-'.lI"oP'-~.+.J~.h-=M.:::tj"'''1---- SAMPLE DEPTH __- _

D.O. METER SERIAL NUMBER__J5..:.....t-U-l.-l+..>:..t!-:I..o,,-.~I-\;'i:"-'-- FIELD NOTEBOOK "...".----..,,.,,-,,.---:-f--

FILTER APPARATUS SERIAL NUMBER SAMPLE METHOD~4!C!~~~~=t:-~-

ORO METER \ SERIAL NUMBER uJ r
TEMPERATURE MEASURE f\\?td~ J'"(D ------'---------1(-..'''::
INTERFACE PROBEt1<, j;O SERIAL NUMBER ... . DISCHARGE WATER CONTAINERIZED "--.......-

PID/OVA U0 P 00 SERIALNUMBER_--,U=d-,?'U~'+_. YES'-./ NO
-l-f- r

M:··shn.red\OROtJP;,Gco::;('iellCt~;> Discipijnc'·Field Form::; 8: Field Repnrr~\GHOUNp \VATER SAMPLING D/\.TA SHFET.d(lcS.TOR~ tS",CHOU?iD WA'ITR S.\~,1PLr~4C 1),\1'.\ SII1TT.tloe~(!v-Ol~"';';'d~

DS • 0 3 " 9 • 1 5 () 5 8



PAGE .. OF

DATE ~IO-r=-
Tetra Tech EM Inc:.

GROUND WATER SAMPLING DATA SHEET

1>.\fIJELI..N~MEi<>fV\W·lt~I11·1

PROJECTS~ . STATIoNELEVATIoN ---,. GND TOC IMMISCIBLEPHASESPRESENT YES NO/{

/ ._..PROJECT NO. GOttaq.. 75.,.qrtzl (j~STATIC WATER LEVEL (from TOC) \ k«tf 1 TYPE _

. NELL LOCATION, WELL STICKUP____________ MEASURED WITH _

'-·-I~!!§t\MgpgJ)~t;\qy· ii:~Wt'.tVy~ STATIC ELEVATION -:--"T"':::---------;:-;;--- PID READINGS (backgrnd) _

S~~NP. P.~~ONNEL WELL DEPTH I MEAS>-( RPTD _ PID READINGS (TOC)

J..l..ILtpC{ tuL FEET OF WATER --..,.~...<.....l-~-
GALLONS/FOOT ---'~'--""""':'....,,---t-1!'

CASING VOLUME - ........-""'-'''--\i;''~......-

stQJ;- ~ .Z,'? erU~ ,L~1it
SPEC, CONDUCTANCE: STANDARD~ UMHOS/CM2 AT 25°C READING"!JMUMHOS/CM2 AT __oC

pH: pH 4,00 = ?j, AT .doc pH7,00= __AT __oC pH10.00=__AT__oC SLOPE

DISSOLVED OXYGEN: D,O. METER~MG/L AT _oC PIDIFID: CALIBRATION GAS PPM __SPAN READING

ORP: ORP PROBE STANDARD mV READING_mV AT_oC TURBIDITY: TURBIDITY METER STANDARD~NTUs READING~NTUS

CUMULATIVE
VOL. OF WATER r,,£., Prt!llOVA

REMOVED (PURGED) :>n READING
~

TURBID,

SPECIFIC
CONDUCT.

TEMP (UMHOS/CM
DISCHARGE DISSOLVED

RATE OXYGEN
TIME (GPM) (MG/Ll pH Eh/ORP (Cl AT C) (NTU) Gallons Casino Vols. Value COMMENTS

I~:o"l t ~ It\; l , 5 '!fA~ f{Jf1;';" 5
I<~U' .\ c:r. tl '5 IGo :1'" Ht. Y :],SVi 3,Je "7 0,1'1 IJe - t.P~ -Ie...,'/, ..

/.1"'..3'1 .. ,,~e- ~.2':t 11,' .:? • L{,:l lio H,s D.II' l1"rt.M1> .s:4~t'j.

/vt!Q it t:lf.fc( (p."" 17. If 2.t(( '17 1'1.0 0.17 -rr~ '" t e;dcll't"
1/:1:'6"0 I 'n\ \..~t~..- I\J\!AI rr.... (":I--' ICO S4.t,..(Pe./'

l-

I

6 FINAL PARAMETERS,..----0-----,0 I O .... -ll

c".',·,::· "'. · .. ·:':·,.>.:.,·:.·,',"<··i .,;'".,::, '.-- .... ,': . ','.-"

PUMPED PARAMETERSSTABLE(Y/N) "...... PUr.1PED =BAILED PARAMETERS (YIN) ".•....
CONDITION OF WELL: _

DISCHARGE WATER CONTAINERIZED

YES7¥=- NO

REMARKS _

FIELD EQUIPMENT ~ () • rI ~ .... It? FIELD CHEMISTRY CA,LjBRATI~ ,

pH meter Di£ '_"·UG\6:.JJt (.c? SSEERRIIAALL NNuUMMBBEERR _--::13:--:I'-:-(..::-f1~£.)n::::O:0'"".__---·-' FRAC.h'.1~~iF:tl'f wer ¥ ff.-e-
SPEC.COND.METER f\iJiLtR (1..-ro 51l0f5!b ~ r
PUMP SERIAL NUMBER r"'-

BAILE;]"fife~'l 'JQ\).{ Dt'$d SIZE f.C;.{)uz NUMBER OF BOTTLES _-"t')"-- _
WATER LEVEL M1E;ER J ':~:t~/:/r SERIAL NUMBER _--",\LJ~(L~:J~V::..-::o-t-_____ SAMPLE DEPTH _

D.O. METER ,;W RJ.~--1J-_H? SERIAL NUMBER__5='-!..t~rz..G:....::'i.1'_______ FIELD NOTEBOOK_-;:--:-:;:--t!--r-_--::-:,..----,,..-

FILTERAPPARATUS SERIALNUMBER SAMPLE METHOD If" 50{;;"ft.1>S .fI'ttef

(,',_'')RD METER I t I SERIAL NUMBER l>q,rfe... ("'t I Iu " ., )

~iEMPERATURE MEASURE ~\t,""""-o..:..a-,--{,,,- ..~,,-,-~...:..·---'='IA."".,:"""'---"-CL(} _

INTERFACE PROBEPt-:--_'r'-::-:~___ SERIAL NUMBER--=:-r-~r--------

PID/OVA m; L{WO SERIAL NUMBER 2:....1'((:"':!::n~l-----

f\,1:\Zihared\GROlJP"l,Gcm;ciences Di~cipline',Field F()ml~ & Field Renofts\GHOtJND WATER SAMPLfNG DATA SHEET docS."FORMS".GROtD'J'9 v.'ATEn S.\?H'[JNC DAT.\ ErIE['r.tloe\3()-\-1;lv-Ol.J4-Fei~H- I
DS ~ 0 ~F< 9 . 1 5 ti 5 8



"! GROUND WATER SAMPLING DATA SHEET .. ;, .• Jr PAGE L:fr Of.~

,~,.••~~ 1f:.~iiL.tAA~E~:liW!I\1I'I:r,~;ftl OJt,Wrtl~~~ r :7 "; 17~ ,,1

PROJECT S"f'? 0 ':IYiA" STATION ELEVATION fND-TOC_ '~~R~NT YES_'_NO Y
PROJECT NO. (7)09(0:..( l?WrO~r.ATICWATERLEVEL(fromTOC) If,qlf TYPE C--"".'
WELL LOCATION, ~ WELL STICK UP MEASURED WITH _

1~"$AMPLgPA1~i;" fet(2?lw" - ";·l STATIC ELEVATION PID READINGS (backgrndJ _

SAMPLlNG[PERSONNp'L _ . WELL DEPTH MEA ~RPTD _ PID READINGS (TOC)

\A)JI! _Aj.A t \VL-- FEETOFWATER~:+J-!';..,.-J-i'---_
GALLONS/FOOT ->£..:~..-.:r"--::-ri

CASING VOLUME ---<~~--IA!'w.;..-=--

~ ep~?:J ,e I [J1
DATErrIME ,() 0 C;-:. SPEC, CONDUCTANCE: STANDARD~ UMHOS/CM2AT25·CREADING~MHOS/CM2AT_·C
pH: pH 4.00:: • AT \. ·C pH7.00::__AT __·C pH10.00::__AT __·C SLOPE__

DISSOLVED OXYGEN: D.O. METER~.j..'1MG/LAT ·C PID/FID: CALIBRATION GAS . PPM SPAN READING

ORP: ORP PROBE STANDARD mV READING_mV AT_·C TURBIDITY: TURBIDITY METER STANDARD D NTUs READING-O--NTUS

TIME (GPM) (MGIL) pH Eh/ORP (C) AT Ct (NTU)

DISCHARGE DISSOLVED
RATE OXYGEN

SPECIFIC
CONDUCT,

TEMP (UMHOS/CM TURBID.

CUMULATIVE L.
VOL OF WATER sA PID/OVA

REMOVED (PURGED) RfJlDING
Gallons Casino Vols. Lo~n Value

I "' 0.21
2 'D_Z.~

COMMENTS

DISCHARGE WAJFR CONTAINERIZED

YES X. NO__

6 FINAL PARAMETERS I' --r---Dr------,,-----,-~I__010__......1.-__"'O'-- •

.' P~rJI~EpPAFtAMETERSSTABLg (Y/~). .,".' , '.(" . :~UMPED=B~ILEI)PJ1.FtAfIIETERS(Yl~l.-2:t CONDITION OF WELL: --------

REMARKS -------

FIELD EQUIPMENT. r r=- r{J FIELD CHEMISTRY CALIBRATIO~""" U. b
pHmeter_-----'uw.~~~"'____.l.7=_:__ SERIAL NUMBER _511-¥O~~~~lL-oor- F~~~CON~. 1'fB- 1(>, po lTHV"'::'/-t-j--
SPEC, COND, METER -'T:.;;:..",C=.t.~'-'-"-"'-"'--"-- SERIAL NUMBER~IO;-'b Y_{/_ '!!:l

PUMP -~"'""::-"'-C:..4f.=-~;:;------ SERIAL NUMBER r %

BAILER -"--"--=---t-~'7'"'.c----;;--;r-- SIZE NUMBER OF BODLES lc:C(NCt...Vl-iA( )
WATER LEVEL TER -:-::~:"-"-F:-~-- SERIAL NUMBER lil>/I q~~. SAMPLE DEPTH ./

D.O. METER --""-""'-"---"~"'----\.-'~~'--- SERIAL NUMBER e) __~ FIELD NOTEBOOK .,...."._-:-_----.~""""'"---
FILTERAPPARATUS SERJALNUMBER SA~M~.~~.?J t ;:;{{U1~L~_.."
ORD METER --tH+-::-Tt_=-_=_ ,Sj=RIALNUMBER__________ ~ ~~ r

TEMPERATURE MEASURE _-JB,-~",-,,-~:...:...,f>....."'-·:...}.---"'Vl....,L:...?'l.....,,_____________ . • \~
INTERFACE per.O.BE SERIAL NUMBER ---,,:,-,r-......,,---r------
PID/OVA r:d./ rw ~ 0 SERIAL NUMBER _--,,')/:...(;,1'-'-11....'-;./ _

S:\GROUP\Geo~ciences Djscirlinc\Field FClml~ & Field Re")ort~\GR()UN[) 'WATER SAMPCrNG DATA SHEET.d\)cS.',FORMS·.GRO~}}rD\l.'A,'ITR SA'll'LI'>JC 1:'.0.1'.\ C[I1XT..1ae\10-Ma~'-Ol1-4-F~ I
DS • 0 3 't 9 • 1 5 ti 5 8



Tetra Tech EM Inc.

GROUND WATER SAMPLING DATA SHEET

1';YV§¢4~AM$";>M\N'.[.1~'k\i"1

PAGE OFt-
DATE -r;(U 10. r

] i

'~ll \liP or,

.... ' .., ., .., .' ;":
,,' ....

PROJECT~ l'if-"JG""wJfM JfX1?Lt.- STATION ELEVATION G~D _ TOC _ IMMISCIBLE PHASES PRESENT YES _ NO'.xi
/ "fROJECTNO,((417(oqr -b3:6}C'nrO'l.--STATICWATER LEVEL(fromTOC) [fe.lil' TYPE /_"

\,. ,NELL LOCATION , WELL STICKUP MEASUREDWITH _

·.. I~~§fi.Mgt~;pAtl::.;;!il(W.\',' i/';i;:i!;;'ijltM1gj~,,, STATIC ELEVATION PID READINGS (backgmd) _

SAMPLlNf PERSpNNEL ' WELL DEPTH ~~,H ~ MEAS~RPTD _ PID READINGS (TOG) _

\jvtN _Pw"l,. !jLA(/ FEET OF WATER -:"-~4,JO:.I-:g+:l--
GALLONS/FOOT Q.:lil')!,
CASING VOLUME lfl 5Ot,[(g

tJ\lfO Z~
SPEC. COND~CTANCE: STANDARD~,q~ UMHOS/CM2 AT 25°C READING ~.L~HOS/CM2 AT _oC

pH: pH 4.00 = 00 AT et C pH7.00= __AT __oC pH10.00=__AT_oC SLOPE __

DISSOLVED OXYGEN: D.O. METER~MG/L AT _oC PID/FID: CALIBRATION GAS PPM _ SPAN READING_

ORP: ORP PROBE STANDARD mV READING_mV AT_oC TURBIDITY: TURBIDITY METER STANDARD~NTUs READING If) NTUs

COMMENTS

IVttILV £u~Hr- 9."if: i=iJ
U. 0 (J0-1 ('1l!e::/01

su ilTliIVV onnt' ,
0..0').,'

0·01

v.o

() fJ

().Cf
o ()

CUMULATIVE
VOL OF WATER St.PID/OVA

REMOVED (PURGED) READING
Gallons Casing Vols. oeation Value

TURBID.
(NTU)

II

lb.?-- () ...2...

rCI ATC)

SPECIFIC
CONDUCT.

TEMP (UMHOS/CM

r ,.'2- At.f..J>
l$.1'" 0 l' 'H

.;

DISCHARGE DISSOLVED
RATE OXYGEN

TIME (GPM) (MGIL) pH EhlORP

li:n:;z f5AIL /2. 4 ,,~t-

Il.t { hA<\V 11AnCr n."~

~

~. v' " I

IV

FINAL PARAMETERS _I,'
_...Io- D---r--,.....-.;.~'__..I_____l. ....11__

•PUMPED PARAMETERS STABLE ....., __ ' P~r.1lPEO=BAILEOPARAMETERS(Y1N)2J· CONDITION OF WELL: _

REMARKS _

FIELD EQUlPMENTr t"... FIELD CHEMISTRY CALIBRAT!A
pH meter WfA ~J}.:' (0 SERIAL NUMBER V) 1---'-(=-O=f;)~tQ"i__---- FRACTIONS l1ff-P.--\..t(1·el
SPEC. CONDo METER H?¢\6"~ SERIAL NUMBER ----::;=-nv;q) ~ -T', I

PUMP J()WC1 SERIAL NUMBER t t="
BAILER e It' . SIZE rrA ---:"J=:-- _

WATERLEVELNETER -. l v4 SERIALNUMBER __G~tn::-'.s".;9L~/~-----
D.O. METER f\b () 8..' A,.,.~ SERIAL NUMBER 51,0~'1• . --'-l.'"'-=--£..f,""'------
FILTER APPARATUS SERIAL NUMBER _

" ....,
I )RD METER f+= f SERIAL NUMBER
~TEMPERATUREMEASURE~iiO~~~~,~,~~t ~J\~,~\A~,-'~{(1_6/ __

INTERFACE P~~BE SERIAL NUMBER

PID/OVA 1& < l!2()O SERIAL NUMBER _---.?.:...;Jb::-...J3.....1.1+-i7 _
(



Tetra Tech EM Inc.

GROUND WATER SAMPLING DATA SHEET

li;VYE4t~.~ME<iI\A\N.··llit·.-'··:).;~

sAL ~ {7.2-:?' " f U>t
SPEC. CONDUCTANCE: STANDARD 't '1 w I UMHOS/CM2 AT 25·C READING~~HOS/CM2 AT _·C

pH7.00=__AT __oC pH10,OO=__AT __oC SLOPE

DISSOLVED OXYGEN: D.O. METER MG/LAT ·C PID/FID: CALIBRATION GAS PPM SPAN READING

ORP: ORP PROBE STANDARD --mv READING_mV AT_oC TURBIDITY: TURBIDITY METER STANDARD D NTUs READING~NTUS

~UD"'''
",:-:c.'

.. '., .: .. , ....
" " ,.

PROJECT Slf8 1; , STATION ELEVATION ~ GND _ TOC _ IMMISCIBLE PHASES PRESENT YES_~.
PROJECT NoGOOf;;q -1fl pt:tlili} VSTATIC WATER LEVEL (from TOC) \ b. \ TYPE -1-1_

Iji..;~~~~~~;'~~;.i;:~.fi.bIO'f,'" :;Y':I :~A~I~:~:V~~IONlit ~~A:~:~~:~:aCkgrnd) i_
SAMPLI~GPfRSONNEf 011 WELL DEPTH 'Q. (, ?i MEASXRPTD _ PID READINGS (TOC)

I\lVl LVVvJ ~ I¥V_ FEETOFWATER_~~=-__

GALLONS/FOOT ---7'f-=+-~:o'r+-~

CASING VOLUME .~

e:,t.t£i ¥>ti«v h~{}lt1.n.7JJ1 l-::j·-:} n.,vIO{t? VVWl I OO~'
I:)~, -¥1A--1 t IqPV~ Ih.c:;".... '1-.1+ fJ ~%IJ 'r(Ac 2.. . 10,(1.'-
:;;;C 8:..lr ;- /00/ I' .r;.f! ly..'2,.. ~ • fro<' "44,~ I~).,cs

(GPM) (MGIl) pH Eh/ORP (C) AT C)TIME

DISCHARGE DISSOLVED
RATE OXYGEN

SPECIFIC
CONDUCT.

TEMP (UMHOS/CM TURBID.
NTU

CUMULATIVE
VOL OF WATER

REMOVED (PURGED)
Gallons Casing Vols,

c;/Q...PID/OVA
.I . READING
~ocation Value COMMENTS .f\

I ,. "

IV

FINAL PARAMETERS

______.....-._.....I:=J....__......._ .....I__....... O .... ---'

SERIAL NUMBER __.........-=--=-~-="--__
SERIAL NUMBER _

FUMPED·PARAr¥ETERS~TABLJ;;~IN)__2'>/,·~LlMPEri::B~Il.EDPARA~ErERS(Y/N).-.L..!· CONDITION OF WELL: --------

REMARKS _

FIELD EQUIPMEN r.:::.. I i .... .a
pH meter ---11-'-"-'--....,;.:---"-4--""............,..,.---:; SERIAL NUMBER _---jwJ~(__,.O.,_,"'='~O_:::__----
SPEC. CONDo METER --l'-l-=:..<:-.JU<:...::...>--lLL.----!- SERIAL NUMBER__es~.~l..l.'J<:.Q_e;~~~----
PUMP___________ SERIAL NUMBER _

BAILER ,,", SIZE ~

WATER LEVEL ~~TER' '"Z>OV!V:':- ~. SERIAL NUMBER ~:-"'B~":;fr~g=_....r__----
D.O. METER '~ kt?JA, . lA LO SERIAL NUMBER=-=sa~~
FILTERAPPARATUS_______ SERIAL NUMBER _

ORD METER --t-f~~-_.,. SERIAL NUMBER _

TEMPERATURE MEASURE 1..""'"£0
INTERFACE PRtqsE _D,,-'..!:.:.(h::-.c _

PID/OVA ---U-



Telra Tech EM lnc.

GROUND WATER SAMPLING DATA SHEET

IWEd.XNJ.\~,Ei,.M1WI.".I.'-0···0il

PROJECT· ?1t'\'t;" STATIONELEVATION ---, GND TOC IMMISCIBLE PHASES PRESENT YES_NO/(J

c' ".,PROJECT NO. Gi001lt 22"FtCQJO'hTATIC WATER LEVEL (from TOC) !OJ, t? - - TYPE _

. 'NELL LOCATION WELL STICK UP . MEASURED WITH _

" ... Mi:~~M,eg;;,PM~j};':(;H·~2~·(31~ STATIC ELEVA~1 PID READINGS (backgrnd) _

SAMPLING PERSONNEL WELL DEPTH MEM~ RPTD _ PID READINGS (TOC)"'T"::-------
'tV ¥vi .!xM. FEET OF WATER l' t'vt/'Pll'zt ltJ Aq'k w'tAL

GALLONS/FOOT --..-¥.H!>...L-.:-~-{-

CASING VOLUME. ' l$.,. V . . ..

o1.:' lm'~Nlr ~J.'i~~~-Ktt-~ .
SPEC, C~NDUCTANCE: STANDARD v). qq UMHOS/CM2AT 25DCREADINGM&MHOS/CM2AT_D C,
pH7.00=__AT __DC pH 10.00=__AT __DC SLOPE

DISSOLVED OXYGEN: D.O. METER ';~ /LAT DC PID/FID: CALIBRATION GAS PPM SPAN READING

ORP: ORP PROBE STANDARD mV READING_mVAT_DC TURBIDITY: TURBIDITY METER STANDARD12-NTUs READING~N:rus

DISCHARGE
RATE

DISSOLVED
OXYGEN

CUMULATIVE
VOL. OF WATER (:-"..,liD/OVA

REMOVED (PURGI:D) ~t READING
Gallons Casino Vols. . iocation Value

10. -::r
,'// D.Pt-:-
4 IO.ll,.

10. i"l

'COMMENTS

CJ~OV\ t'9' ~fA I,El~
i~ \ ' ~VJlS~JI~

I

piJlIlPED PARAMETERS STABLE (YIN) ...• '.'. . .•..•. PUMPED' ';SA/LED PARAMETERS (YIN)~
CONDITION OF WELL: _

NUMBER OF BOTILES __;&'="::::'--.0..' _

SAMPLE DEPTH _

FIELD NOTEBOOK ---.--;--'7"r---"~;;.:-;:';'-:;

SAMPLE METHOD ---'~,..,...,,':-:-~'=-~:)-,=S;.:..f'

DISCHARGE>~R CONTAINERIZED
YES '- NO__

'M:\'r.hared\GROtJP".Geoscicnces ])i5c.iplinc",Field ForTns & Field R~port~\GROUND WATER SAMPUNG 1).1\1';\ SffEEI.dc)cS.TOIU 1S',GnOU>H:}...WA.:f.F..R.-SAMJ.4:.rt~Ki DAT.\ f[n::[T.doe\:~Q-\.

DS • 0 3 '7 9 • 1 5 6 5 8



Tetra Tech EM Inc.

FIELD CHEMISTRY CALIBRATIONS SfW;- 0.1,17 J lUi!
DATEfTlME ,r.:) () .0 SPEC. CONDUCTANCE: STANDARD~ UMHOS/CM2 AT 25°C READING~UMHOS/CM2 AT _oC

pH: pH 4.00== " ATJ.iJ.!!;L:C pH7.00==__AT__oC pH10.00=__AT __oC SLOPE__

DISSOLVED OXYGEN: D.O. METER~MG/L AT _oC PID/FID: CALIBRATION GAS . PPM_~AN READING_

ORP: ORP PROBE STANDARD mV READING_mVAT_oC TURBIDITY: TURBIDITYMETER STANDARD NTUs READING~NTUS

GROUND WATER SAMPLING DATA SHEET

IVV~LLNAME.········· MlAllf,(:')"LI

PROJECT Z\J.t~ STATION ELEVATION GND _ TOC_ IMMISCIBLE PHASES PRESENT YES _ NO \U
PROJECT No.1(iJ(d~ ,. ;mO'UTATIC WATER LEVEL (from TOC) 17>,~"l TYPE 1_
WELL LOCATION· ., WELL STICKUP___________ MEASURED WITH _

118§h\~P1.:E[}~~¥i\;;·dO\.~OLrW'f· STATIC ELEVATION .......-rl-::=-------;:-;;;-- PID READINGS (backgmd) _

SAMPLINGrE:O!EL WELL DEPTH MEASIS:, RPTD _ PID READINGS (TOC) _

VvW_~VAI· FEET OF WATER ---::--r-"-t---....r--

GAUONS/FOOT --"'7-......-,'----r.""T'7'"

CASING VOLUME , 0'1A1

(GPM) (MGIL) pH EhlORP C) AT C) (NTU)TIME

DISCHARGE
RATE

DISSOLVED
OXYGEN TEMP

SPECIFIC
CONDUCT.

(UMKOSICM TURBID.
COMMENTS,

.-' •'\ " .d' .,."
\k~~, I6r;Jl... !1 ..... ",f l/)~G !£t2~ ''S fr
16 1(" ~t>dl, '1. < )' . *) q. / /7).1\

1C;(9 ~A [{ .. () .,-;;- I~J~ ,!q () "3. rs If 0.[\
1

DISCHARGE "YAIER CONTAINERIZED

YES_,_J NO__

NUMBER OF BOTTLES --:>6"-- _
SAMPLE DEPTH _

FIELD NOTEBOO~.:---71"""""''----''''''=-=--:-- __
SAMPLE METHOcflJ(LH/f 'St'fi'l¥)Lt
kl{ VQG~(t't~ ( .....\

'-.-/

6 FINAL PARAMETERS.----.,..---O.------r--__1__ I Cl_____..I__---"
'--:pU·.·~RED pARAMfTE~~ ••·§T~~LE(Y_;N) ·'.· •.••·.•·_····· .1..'•• pUMB....:.ED·.• =_BA_ILEDPARAM,'ETER~ (Y_lN) _•• '•. --:...,;..,J CO:~r>°Jli~Jtr!~~t(~it~a~~

REMARKS _

FIELD EQUIPME T FIELD CHEMISTMCALIBRAI\?'ONS V;ot
,~[ (Ot:::.q.. u..

pH meier --+-"""-I""?-If..L'"-:'-~--'-"""",,.....- SERIAL NUMBER _"-:-:~;;"':"":'-=-~E:-:..J~"' }:....-____ FRACTIO.NS "ej I , 10i ~•
.~....0.;...e:~4::-'~'-"--",lA"-i.,....."" .....OSERIAL NUMBER_~5,L.l('-'-\"""(j'-C;""'-"'q,<:...----

PUMP ) _ f , t£ SERIAL NUMBER _

BAILER toni t'iZ1€ .'_ SIZE-----,-",.,."T;r,------

~~T~:~:~ELM;J~[80 :::::~ ::~::: _-.-~O:;""'·'f;;cJ~-==~'-:-.~-f;;!:;n:......-,-----
FILTER APPARATUS SERIAL NUMBER _

ORO METER -----+!:t-t---A---,....-- I~~RIAL.NUMBER
TEMPERATUREMEASURE_+t!~i~-~~/~~~·•.~J\~··~I~_';-'1~()=-- ,....-
INTERFACE PROBE SERIAL NUMBER

PID/OVA________________ SERIAL NUMBER _

M: ...~hi1red'·.GROUP',GC'Q::;ciences Discirline\Fidd Form5 & Field Rcppnr,\GHOC'ND VlATER S..<\MPLlNG DATA SHEET d<)~~R(lUN,[) V,'A1TH SAMP::rl~JG ~~\'le\.l,O~M<:l'·-ill4.J-F

DS • 0 3 7 9 • 1 5 6 5 8



GROUND WATER SAMPLING DATA SHEET PAGE +--h Qf~

Tetra Tech EM Inc. IV'JELqNA~§",f\lWSl\ ;"',?l2)':"1 DATE JajtlL() :

PROJECT L;t1t~ . STATION ELEVATION GND_TOC_ IMMISCIBLE PHASES PRESENT YES_NO j()
.. ,PROJECT NO. (i20tJ1- b"=t6]Co fOtsrATIC WATER LEVEL (from TOC) 5. 'bC) TYPE _

'NELL LOCATION WELL STICK UP MEASURED WITH _

STATIC ELEVATION :f: PID READINGS (backgmd)

WELL DEPTH~j-tI MEAS_RPTD_ '... ID READINGS (TOC) _

FEETOFWATER~.~J ~tf~r ~ G! 1) . {J ~u ",.., I

GALLONSIFOOT---12, lir.>b- t !,vt l ~ v r"",A,cz..,. 1 WU-A-
CASING VOLUME~ _Qll~ t51),-/ t).~1- _,r;'

u 1{2£lPX-1100 I~ ctfL lp (mf b11tJ
7::4~1~-;" O.~ d. r (;fA fLJ..

SPEC. CONDUCTANCE: STANDARD "f.1. j UMHOS/CM2 AT 25"C READING~UMHOS/CM2 AT_"C

pH: pH 4.00= AT )...t. "C pH7.00= __AT __"C pH10.00=__AT __"C SLOPE__

DISSOLVED OXYGEN: D.O. METERB.?l''MG/L AT "C PID/FID: CALIBRATION GAS PPM SPAN READIti9_

ORP: ORP PROBE STANDARD mV READING_mVAT_"C TURBIDITY: TURBIDITY METER STANDARD 0 NTUs READING..::i-NTus

(GPM) (MG/L\ pH Eh/ORP C\ AT C) (NTU)TIME

DISCHARGE DISSOLVED
RATE OXYGEN TEMP

SPECIFIC
CONDUCT.

(UMHOS/CM TURBID.

CUMULATIVE
VOL OF WATER f:,!QYID/OVA

REMOVED (PURGED) C I' READING
Gallons Casing Vols, Ilocation Value COMMENTS

,,--- (

I---+-----l----+--+----+---f------+----+---f---f--+---+-------!

DISCHARGE~~ CONTAINERIZED
YES / NO__

NUMBER OF BOTILES J O.oNCL 1)11--f" \
- J

SAMPLE DEPTH _

FIELD NOTEBOOK =- ..,..-__-,-_

SAMPLE METHOD ;",f~~A~-.V. 'D~

,- --,-_...:....F;;..;INAc.:.::L:.:..;PARAMETERS__:...-_0 _..-.-_.....1 1=1 ---11

PUMPEDP~RAMETERS~TABU~~i~)•••••·i·•••• ,:." ,PI1MPE&~BArLEDPARA~ErERS(YlNr.&...' ' CONDITION OF WELL: --------

REMARKS _

FIELD EQUIPMENrL , FIELD CHEMISTRY CALIBRATIONL l-m l'
pH meter t;1::::12 i7A \! ..... (0 SERIAL NUMBER _t::;-:::,"'""(.,...(O,--_~_O_:_----___, FRACTIONS~H.e.irrl44~ ,~~~/ !

SPEC.COND.METER t!vtn&l', v,..-tO SERIAL NUMBER_-,tS"-'_l_O-,Q={;"",, _

PUMP .. SERIAL NUMBER _

BAILER foY:f Dlisf SIZE----~+n:-_rr_-"-----
WATER LEVELM~R f.o\~Q( SERIAL NUMBER __c;7-'-=\5_/1~B==_----
D.O. METER ~ e.-c(;A lAo.- (0 SERIAL NUMBER _----:..~-!....I (w.'~O....::,'S'::::.......!::b _

FJLTERAPPARATUS_______ SERIAL NUMBER _

L
~-··· 0RD METER----rf SERIAL NUMBER _

,IEMPERATURE MEASURE --='rtw:.:..{J....!:e1~17::...JA:w,~U:;...-1...!....={)=-----p.,;H;f;:....,.,-,,..,...,.._.__ri::''j------
INTERFACE PROBE alb ' SERIAL NUMBER_-"-\L1.l....:.~~·~4L. ..w(Gfo!-rr-,')'-- _
PID/OVA SERIAL NUMBER _

S:...GROLJP\Gco~cienct'$1)isclpline\Ficld Forms & Field Repnnr,'"GHOUND WATER SAMPLING DATA SHEEr.doc~RM!;·.CROUNn WATLJ' S.\~ 1PLr1lo:G DATA SrIELT.eae\lO-Mily·Ol~ I

DS • 0 3 7. 9 • 1 5 () ~) 8



Tetra Tech EM Inc.

GROUND WATER SAMPLING DATA SHEET

1"(:WE~~·.·'NAM§~"'1

PAGE OF,.,__
DATE 1?trZ.fra I, ,

PROJECT c;;'tlF- ; STATION ELEVATION -----.J'li'r- GND _ TOC _ IMMISCIBLE PHASES PRESENT YES _ NO '~J
PROJECT NO.~Qii...t1 r bl1li5[WsTAT,C WATER LEVEL (from TOC) '\.aI TYPE _

WELL LOCATION WELL STICK UP MEASURED WITH _

l;i§AMRLEDAIg'~l1£JP,f: ·;·;i':!;~;'\1 STATIC ELEVATION PID READINGS (backgmd) _

SAMPLING PERSON~EL WELL DEPTH \.a MEAS~PTD _ PID READINGS (TOC) _

\tvW (PC10-jUAU FEET OFWATER--=~~ _

GALLONSIFOOT ~~"""''-;L-r.c:-:rl-

CASING VOLUME J ~

~k"'rO.1.." tf.,O(\
DATEfTlME '0 SPEC, CONDUCTANCE: STANDARD 1:'1"'( UMHOS/CM2AT 25'C READING~UMHOS/CM2AT_'C
pH: pH 4.00 = ATiftJ3.,C pH7.00=__AT__'C pH10,OO=__AT __'C SLOPE

DISSOLVED OXYGEN: D.O. METER{MLf'1G/L AT _'C PID/FID: CALIBRATION GAS PPM __ SPAN READING _

ORP: ORP PROBE STANDARD mV READING_mV AT_'C TURBIDITY: TURBIDITY METER STANDARD--'2..-NTUs READING~NTUs

c

TIME (GPM) (MG/l) pH Eh/ORP .(C) AT C) (NTU)

DISCHARGE DISSOLVED
RATE OXYGEN

SPECIFIC
CONDUCT,

TEMP (UMHOS/CM TURBID.

CUMULATIVE
VOL OF WATER

REMOVED (PURGED)
Gallons CasinQ Vols.

S~ID/OVA
,I READING
!lOcation Vaiue COMMENTS

FINAL PARAMETERS___"--_........0 .....1 ...... _

PUMPED PJ\RAMETER~5TABLE CtII-i) " .' 'PUMPED =BAILED PARAMETERS (YIN) ,< CONDITION OF WELL: _

REMARKS _

FIELD EQUIPMENt ~ ...... (C) FIELD CHEMISTRY CALIBRATION,S (),"i~
pH meter__-'-""'~r=..:...<._:__'''->-:_'_''_- SERIAL NUMBER 5' ~()~':>:---:O=-_____ FRACTIO~~tD~tH:E~)
SPEC. CONDo METER ---L"--"-'=-"""","=>--J!.l~>:::" SERIAL NUMBER .\ !t;)% iifC1 CWrte..o:O-t'f!"F'Y~
PUMP UJpt.Jti:. SERIAL NUMBER

BAILER belk '" 2c ~i1';0 SIZE ---------- NUMBER OF BOTILES --.il'2d"-'''''''J _

WATER LEVEL~R Z;o '/1~4r SERIAL NUMBER _-{ot?;;.s.D~-J9i_,:L6::;:;".--_--- SAMPLE DEPTH _

D.O. METER~ fLt1t?JA U·"-'0 SERIAL NUMBER 51Dvm FIELD NOTEBOOK

FILTER APPARATUS SERIAL NUMBER==~~~~~~:~========== SAMPLE METHOD -=~""'.--,-.-"-u""'.[-,-,,,,,,-,-S:-~-\""-fc,-,~-.._,_
ORDMETER --.-if---.:-__-+-ft SERIAL NUMBER ~~tk1~{.V".fhu ' _
TEMPERATURE MEASURE iliuBA y'--C.o 12t'75f \.' T ~\I
INTERFACE PROBE SERIAL NUMBER DISCHARGE WATER CONTAINERIZED "'-j
PID/OVA VSt/~ob SERIAL NUMBER tdR itf YE~ NO

S:\QRnUP\Get1~cicncef: Discll'line\Field Form~ & Fic.ld Rcpprt!";\GROUND \VATER SAMPUNG DATA SHEFTdl1c%R~lJND WATLfl SAMPU ~:C 0 \T.' fifIEET.atle\ JO~Ma"-O I~'l-"{H

DS • 0 3 7 9 ~ 1 5 (j 5 8



PAGE . QF
DATE 71fT1o-t-

f •Telra Tecli EM Inc.

GROUND WATER SAMPLING DATA SHEET

1 ;.wELL·.·NA.i;'E.'·~"'•• 'KA\I\ji·.l.'a'F.'\'h.'1 ~..~G} K- 'h:.i-" ' .... ,,' ... ".. 4 $.1. I If\ ..... ~ .':-c

VL -0 rvV
PROJECT ?rTf~n0 e.ol::X=~ATION ELEVATION GND _ TOC _ IMMISCIBLE PHASES PRESENT YES _ NOh
PROJECT NO. (2Q~-5~Jo !.sTATIC WATER LEVEL (from TOC) 1.5"Y , TYPE _

,.' "', WELL LOCATION f::: E WELL STICK UP MEASURED WITH

',- !<9,~MP~~iI)At.EJ0ir/".\i:fl\'·y,~)i,rt)..;.1 STATIC ELEVATION PlD READINGS (backgmd) _

SAMPLING PERSONNEL WELL DEPTH r: MEAS,KRPTD _ PID READINGS (TOC) _

\jv\fJ r5Y1,[ \lA'/ FEET OF WATER •

GALLONS/FOOT j2J "') .
CASINGVOLUME3Jf )~~ j( e1A..~

J

FIELD CHEMISTRY ALiBRATIONS ( ~~ SI\L ~ O. t? tl
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TIME (GPM) (MG/Ll pH Eh/ORP (C) ATC) (NTU) Gallons Casinq Vols. ).91 Ion Value COMMENTS

!OZS PUM·P 'l·qS 15.\1- Iq.i: I I. ,I./." 'rql I: t?'06 <J.U fW''' '7~en

rr~~1J 147. .~ .. t6.L{~ s:.Q' Itt·'1 \. tio IO~ t;' f)·Dt. S '[q}n- 9L..e,ty...
(,h';( u;J" 1l-"5~ ,~..,; lit·S f·'lli ~1 '0 0·0,-

iLOl{O IAMl? )O.b' r;.J;O I~'~ l :~'if .. to 15 0'0-" C:~~ .
I\fi'{2. . '\4.m 0 \O·b:' $,qS; If·2- I··~'i(' -'0 .,..~. !'·61-. CJ.p ""'.......
Ilf)I{r; fWJ1'" \O.f7(j S·t; 15VZ. t.";·!" - 11"\ Zr:: O·CE:. c..'.nAA .

!~ l/'t!J. (11m!? . 10· ~2 ;''';() l~·' t-'YU ~ t·t.}· 'jff" (JoOb c..leCM,.
;tm::e 'U,\t11'J {IFtr, :;'1S r~·z 1·~1 -to "'J,;; C·d'
'{1ii't.i .rJ!J1 f} Inlg( $·h~ ,(. 1 . ,.,;q -to til) r,.-,)!",

. PlI1f.1 ?I J,n rJ [O·g!.. S·1;" I~'I J .,~ ~,I;) o/t; a·o.& .. ,

tf6~ PfHv1JJ 16·l{i :;·1":1: ,.., I ~'l , .11 -1~ ~;., ()'o,&
s raf'p~ ;b .",. . f3J .4;',)', Ad 'I_li •. P..." ..,.a.d -.?:l ...4.. V1JI ·-,.ikA JO,_

'A'<..-i D. ,,1 ... '1 ,.I w , I /
.

,;.' .... •
lUi tV'l\U .i 6) M\Ii.J II_

I ........, '·\~S f\l\~r~'?\. d\Jtt 'S ~Clt(~b.t:FmIl 0;;1,. ...
.

FINAL PARAMETERS

~ D ...' .....0-.._........_

DISCHARGE WATER CONTAINERIZED

YEsL NO
"

SERIAL NUMBER _

SERIAL NUMBER _

.PU~PErlf'ARP.M§TE~SS"ABLk~/N)2: ...... ·.·.·PUMPED~ BAILEDPA,RA¥ktERS(YIN)±.........·•·•· ~~D~UOF WELL: l\\~ty I.~*\ff~--
REMARKS _

FIELD EQUIPMENT FIELD CHEMISTRY CALIBRATIONS
pH meter H0 r (M. lA -I " SERIAL NUMBER _.::;S,...,l'-'.l...:;O_"':r-· FRACTIONS'-P lot P, Vat S f

SPEC. COND. METER HOt,ptli - U,-IC SERIALNUMBER--""S'-LJll~(;"'_"'..r_______ c. S2 c..,.)
PUMP t ZUn H'" Stabmer Si he e SERIAL NUMBER tt~>
BAILER SIZE NUMBER OF BOTTLES _---'f'L.---l'te-· _
WATER LEVEL METER $ 0 (lns± SERIAL NUMBER _-,b~O..J\.~~B,-______ SAMPLE DEPTH _

D.O, METER Ii m.i,bet u ...(b SERIAL NUMBER ---::~,-r:..;.l=o..::::~_______ FIELD NOTEBOOK -=- ..,--__

I
/--"'"ILTER APPARATUS ' _'_____ SERIAL NUMBER SAMPLE M~HOD ft,Ani/ t SrVl1!1f1l~/

·d r /2t1V'r
\.........ORD METER ---:_""" SERIAL NUMBER___________ flJiM Ot\! t. :5 ,p

TEMPERATURE MEASURE _HI-t.\,IJCli."-;=b~fll._...!:.1J\"_\.......:l={)_______________ 0 I J

INTERFACE PROBE _

PID/OVA _



Tetra Tech EM Inc.

SAMPLING PERSONNEL _

&4 r M/N

GROUND WATER SAMPLING DATA SHEET PAGE 1 OF t
[)N~4gNAM§";,i&XW5t:\",'lo1M l:eJ~ ::: l'l..'1-2- DATE "ifi6!:i--n P\1

$'{1\-l1L tt?~
PROJECT SfT~ 3 STATION ELEVATION GND_ TOC_ IMMISCIBLE PHASES PRESENT YES_NO_,'

PROJECT NO. 'S ~'1.3 'T'CiCo[o2.STATIC WATER LEVEL (from TOC) )4<' P ,a=t: TYPE ---!(
WELL LOCATION . WELL STICK UP r MEASURED WITH ~

STATIC ELEVATION PID READINGS (backgmd) _

WELL DEPTH ' lb. 185 MEAS _ RPTD _ PID READINGS (TOC) _

FEETOFWATER~ (1I '((("f (.~: ~/!lll)t:rhh~rl, '!t!
GALLONS/FOOT () • r: 5'4 [:. j • 'f ';~ r,' l{ II It ;>, LtI1 ~. n
CASING VOLUME '2:-; G:;AL-- 1t~~~'1 r.l tn.)

dI 'l,'·\k1\..f -::: 0,'1' "j " , ,. N ,,~\.'; t r ,i I ;i t
~L.--- ~"-I ..- ~ .-", ~f<ll.,-,- ~\'-4 i \i t

FIELD CHEMISTRY CALIBRATIONS .

DATEITIME tkiY>10 I. "'l1'2- SPEC. CONDUCTANCE: STANDARD Ll .1ft UMHOS/CM2 AT 2S"C READINGi9FUMHOS/CM2 AT2z. i 'C

pH: pH4.00= ~,q2- AT 'l-i"l "C pH7.00=__AT __'C pH10.00=__AT __·C SLOPE__

DISSOLVED OXYGEN: D.O. METER :1bMG/LAT~"C PID/FID: CALIBRATION GAS PPM__ SPAN READING.

ORP: ORP PROBE STANDARD mV READING_mVAT_"C TURBIDITY: TURBIDITY METER STANDARD~NTUs READINGJ..o.-NTUS

SPECIFIC CUMULATIVE
DISCHARGE DISSOLVED CONDUCT. VOL. OF WATER C'1i..~PID/OVA

RATE . OXY!>EN TEMP (UMHOS/CM TURBID. REMOVED (PURGED) ~ READING
TIME (GPM) IMGIL)' pH Eh/ORP (el AT C) ,INTU) Gallons Casinq Vols. Location Value COMMt::NTS

NUMBER OF BOTTLES _

SAMPLE DEPTH _

FIELD NOTEBOOK _

SAMPLE METHOD C
DISCHARGE WATER CONTAINERIZED

YES 1, NO

("'tt~f

"'t--iLf Pt'M, , IO.c.g 19.b ·r-;f.~ 9 t;, -=!g ''1,~ 0..0'\ "./
1(}1'H', lfM,) ttl.:1-2... t;-.c.q • :t.*- ,a -::I- .... ~'t.t.:qo 0.(;1:

... \ .J ()

FINAL PARAMETERS

_...l..-_"'---_I:=1_~ ....1 -.... ........_·.....1_' _
"-"P......\U......M......PE_·.D......P......A_RA......M_·§_TE_R_S_ST......A......~L......\E......·••~......iN_J_•• ··••••_·.·••·•......i ......-'-l-......PU_M_P......ED......=......B......A......IL......ED......P_A_RA........M_E_IE......R......S_<y......lN_I_·.···•••_'.......·......i ....., CONDITIO$O~~~ ~~i1t llJ~1B~__

REMARKS _

FIELD EQUIPMENT
pH meter 14a4..t5.;4 fA -10 SERIALNUMBER_'$'\.:t:..>.:..I=...:O::",.)}]~ _

SPEC. CONDo METER ·l:J.AP....(~ fA ~ 10 SERIAL NUMBER _...:::.$\:....:.LI.;:;c"""$t\w·'-- _
PUMP Iz.. r(JL.~ s~g~i>.(SttSERIAL NUMBER _

BAILER SIZE --::-:.- _

WATER LEVEL METER .C;OLIN~T SERIAL NUMBER _'__ee.-=/j_1,!W.~.c.;)__' _. _

D.O. METER .\btill gA {,Ii .. [0 SERIAL NUMBER ----:::t:t".l-l-,\:,,:,4.,;,.,Q3~, _

FILTER APPARATUS SERIAL NUMBER _

ORD METER SERIAL NUMBER _

TEMPERATURE MEASURE Hoa-IQA 11\"",\0
INTERFACE PROBE I~' fi(, SERIAL NUMBER__~_?_/I......: '"-:'_:,_',......t.:_,"_/, _
PID/OVA SERIAL NUMBER _

,,



Tetra Tech EM Inc.

GROUND WATER SAMPLING DATA SHEET

IvVEl-~··NAI'v1EHW.ij"'lOjt·.il

PAGE L OF .;a.
DATE ID"f),~ .~

FIELD CHEMISTRY CALIBRATIONS

DATEITIME \',·11.·0! I €J:tS SPEC. CONDUCTANCE: STANDARD q.4'\ UMHOS/CM2AT 25°C READING~ UMHOS/CM2AT 11·poc

pH: pH 4.00 = ?j:\ AT 1'1·(> 'C pH7.oo= __ AT __oC pH1o.oo=__AT __oC SLOPE__

DISSOLVED OXYGEN: D.O. METER ~.I./; MG/L AT~oC PID/FID: CALIBRATION GAS PPM SPAN READING

ORP: ORP PROBE STANDARD mV READING_mV AT_oC TURBIDITY: TURBIDITY METER STANDARD~NTUs READINGJLNTUs

NO
"... . \ ,..,

/- ··PROJECT ~\'1:0 J

,_/'PROJECT NO.6-crn6'i 3'79 COJ02.
WELL LOCATION

SAMPLING PERSONNEL _

WW

STATION ELEVATION GND-,-TOC_ IMMISCIBLE PHASES PRESENT YES

STATIC WATER LEVEL (from TOC) vz. t; TYPE _

WELL STICK UP MEASURED WITH _

STATIC ELEVATION PID READINGS (backgmd) _

WELL DEPTH I~ . 'Z.' $ MEAS _ RPTD _ PID READINGS (TOC) _

FEET OF WATER -.:;ltl.:..!.{lJoilf:,....5 _
GALLONS/FOOT O. b S;I.

CASING VOLUME Pl·, ~ '"U~

SPECIFIC
CONDUCT,

(UMHOS/CM TURBID.
DISCHARGE DISSOLVED

RATE OXYGEN TEMP
TIME (GPM) (MGIL) pH EhlORP IC) AT C) (NTU)

CUMULATIVE
VOL OF WATER PIDIOVA

REMOVED (PURGED) SA\.,READING
Gallons Casing Vols. ..l.Gl:aHoo> Value COMMENTS

-" • ~ _'" It •• ,..-

I I

v

...

---__--,-_~F::..;;INA~L;.;..;PARAMETERS '. I.__________Cl 1 ,- __

'PUMPEDPARAMETERS STABLE (YIN) " ,". ' .. PUMPED~BAILEDPARAMETERS(Y/N) .....
CONDITION OF WELL: _

DISCHARGE WATER CONTAINERIZED

YES-p-- NO

NUMBER OF BOTTLES _

SAMPLE DEPTH _

FIELD NOTEBOOK _

SAMPLE METHOD _

REMARKS _

FIELD EQUIPMENT FIELD CHEMISTRY CALIBRATIONS
pH meter HaLt?!" fA -I () SERIAL NUMBER --'r;"'-t.:.Ll~oc...s"_i~· FRACTIONS _

SPEC. CONDo METER t1crJibre \<-\0 SERIAL NUMBER &,...I.wlo~s:...i _
PUMP 12 vaIt $1;.1:> mol\,st't?\P.:. SERIAL NUMBER _

BAILER --:-_____ SIZE .,-- _

WATER LEVEL METER S Q ( i\\~ SERIAL NUMBER _-,-(,,,-,6~~c-g'";-------
.'_' D.O. METER Hov:1;;r;;A t..~ - lC.l SERIAL NUMBER _,"">'..ua"""a.....s...1'£..../ _

.~ "'.
~):ILTER APPARATUS SERIAL NUMBER _

ORD METER :--____ SERIAL NUMBER _

TEMPERATURE MEASURE -\~,-IOcn~j....'P"'"'IA=--"v-'-,,-_t'-'(.....">---------------
INTERFACE PROBE SERIAL NUMBER _

PID/OVA__________ SERIAL NUMBER _



Tetra Tech EM inc.

GROUND WATER SAMPLING DATA SHEET

IWE~l.N~f'JI~MWlf"16~'·\ .'j

PAGE 1 OF \
DATE~/OI

STATION ELEVATION G~D _ TOC _ IMMISCIBLE PHASES PRESENT YES.'t..- NO_

STATIC WATER LEVEL (from TOC) .15 %1 ... IS-S~ TYPE G!.v!\ILOA G{Pb1>W4
MEASURED WITH _

PID READINGS (backgrnd) _

MEAS _ RPTD _ PID READINGS (TOC) _

D1Wf"-lS.M acr(,A. 5Ci.......~{fJ1D(TOe..)

WELL STICKUP _

STATIC ELEVATION ..,.- _

WELL DEPTH c;O.'"....::..---.,,;-,------

FEET OF WATER '1- to ?
GALLONS/FOOT . ". /6S
CASING VOLUME ().745 god

PROJECT S tR :3
PROJECT NO. (f-OaM 7.11Gt1tJt
WELL LOCATION

k~bl'llplE.DArE.' .,
SAMPLING PERSOiEL _

WW l Dh

FIELD CHEMISTRY CALIBRATIONS

DATEITIME (005 6· 21- 0/ SPEC. CONDUCTANCE: STANDARD tf·t{ cr UMHOS/CM2AT 25°C READING '1-,SbUMHOS/CM2AT Z;.."'tC
pH: pH 4.00 = '3.q&.\ AT 'i1..·1 °C pH7.00= __AT __oC pH10,00=__AT __oC SLOPE__

DISSOLyED OXYGEN: D,O. METER ¢.~(',. MG/L AT2ZQoC PID/FID: CALIBRATION GAS PPM SPAN READING

ORP: ORP PROBE STANDARD mV READING_mV AT_oC TURBIDITY: TURBIDITY METER STANDARD-tl-NTUs READING~NTUs

CUMULATIVE
VOL. OF WATER ' PIDIOVA

TURBID, REMOVED (PURGED) ~A-LREADING
tll

SPECIFIC
CONDUCT,

TEMP . (UMHOSICM
DISCHARGE DISSOLVED

RATE OXYGEN
TIME (GPM) (MGIL) pH EhlORP (C) ATCl (NTU) Gallons Casing Vols, J.,\leIlti n Value COMMENTS

\lZ,! 1f.J. .~. "" 4'C:~ t·,S tt·. 2.'2' q'i~ t i"l~ I~~~ 'r II"rnv ..tI I $&...J.. <;'W!JJ"", -

t7:lJ:: P~ri q.qq b·g; 11'6' 1't'S q~, -.S ,,: tl4
r"22 U 10'177 ".g, 1'1'" (J.'1'i 9?9 15 " '(11./
1"l'I_ VkmW Ith(f "-"'I' 14.1.1 " •ttL! u.60 ,20 4·0*'1 ,.~dS.itv~U'j,>''':;~

It1.'2ii !7l.Vwt,., 10- a1 ...,.f..1 [1.(, tJ'~h l~~ " ,., D'O~ 1M,\ll0'\5 oe.L .... .IV
I!7.lJ I ~,~ lth flll .t,., li'1.'" ~~'I''' q2: ~ /)0/14 S«i~"

1Z.''i~ ' '!.F~M 10. t1 ·-M 11-~ ~ -,.., fU I~ " '-01./ ".

1", t{P. .~., t t·Ot. ."ob'D (1., t}.q) tJ ff;- a.o!f \
i11.:; !: 'J,. r ~O·lb b-Y} l1'5> /J-..,9 ~I ('!If') 0·0((

'/ rt.>1I\.J '-::;.(;, ..ripL;:./l' (;) last:.,
C.d lu..et Fief, ~'t?~' 12i A'y c8'£ U3)MrfU." ple.11 IP~P

I) l

W~J lAJ'JAo ' f". " 'tlIiU-.. ,1_1..", ,1 ....
1/ / ? 5~4 t)~ ~- -: -! wi A t'$10>" ..6f1? h 1i~. (1k- 6/Vv",,,·

UfM/ il'" ll'lu.tl.\1 ~,II~ IW.,r. wbI... >(/>0""""l'1l;W" I lit bA-'1·,~ I I

I I

r----__---.-_..:..F,;;,..;INA;",;,:L:.;",.PARAMETERS
_....I.- I:=J 1 .....1-_01------1. _

DISCHARGE WATER CONTAINERIZED

YESL NO
~'"

SERIAL NUMBER _

SERIAL NUMBER _

,PUMPED PAR,AMETERSS+AB~~~fNFL,/ 'I'U~eEp=B~ILEDPARAMErERS('(fN)!' cgNgi~~ ~F~fELL: Bk"Ni t\l~w (tT\~nJU(l1
)REMARKS . _

FIELD EQUIPMENT ,- FIELD CHEMISTRY CALlBRAT}qNS I n--.,-,..,.
pH meter Rtn;;hw /1"/1 SERIAL NUMBER_~:>_,/;:.:...!:='tJ-=%"-r-_____ FRACTIONS TP If ~ '1" TPHo /pt~/JC"

(,.t! f ' .J / d 1) ( -, <;:. t","t .
SPEC. CONDo METER /fm;; /;:;'Iiw' U ../V SERIAL NUMBER S ttllL ....1A:H~\,.;:$"-----------'\?"-f----
PUMP J2 !/Lit SlAbmt!A ,We- SERIAL NUMBER ' u,
BAILER --,-______ SIZE ------='l,.---=-==------- NUMBER OF BOTTLES__-",,6=-' _

WATER LEVEL METER &/;1./11.& SERIAL NUMBER _-I4-~~IJ-=.9.;:::.·'13=_r_------ SAMPLE DEPTH _

D,O. METER II(flA'b,q,., U' /d SERIAL NUMBER _5:.::..~'f-(-"6""-'-'#'--______ FIELD NOTEBOOK _

FILTER APPARATUS SERIAL NUMBER__________ SAMPLE METHOD _-'-- (,.__ ...",

ORD METER ------,:-;-'7'7"'"-~_,_ SERIAL NUMBER .

TEMPERATURE MEASURE ....m-"''P7~i6.''''~:::..,.·..."fI.""'""...:..f.....d=--______________ '---../.
INTERFACE PROBE _

PID/OVA _

M:-,,$hared~.GROlJP\GeqsciellceS Disciplinei,Field Forms & Field Rct2orts\OROUND W/,TER SAMPLING D,I\, T/\ SHEET.docS.·.rOn~,l~i·.Cn(ltJ}'lDWA'ITH f;,\~ 1PLI'lC D A T:\ SIIEET.tlnc\.l,(1-MI1'V·Ol~ I

DS • 0 3 " 9 • 1 5 6 5 8



Tetra Tech EM Inc.

GROUND WATER SAMPLING DATA SHEET

1;'WEl..l?NAMEW\Wl,t;.f\o~l\i.··.'1,c ·c· ,',., , ",' cc .' .... , r'c

PAGE~9f __
DATE L1"~':"\f

I .

COMMENTS

PROJECT S(, r:- STATION ELEVATION GND TOC IMMISCIBLE PHASES PRESENT YES _ Nd'tf?

.' PROJECT NO. e"OOv - l1;o)OVSTATICWATERLEVEL(frOmTOC)--'3:.1 -. - TYPE -ol-I_
.' '-NELL LOCATION • ~ WELL STICK UP MEASURED WITH _

\'--I!!;$AMRgl:PAtg+:>;(;,rj;~rct4\0'<"';;;/·1 STATIC ELEVATION " PJD READINGS (backgrnd) _

SA.MPLlN~ PERSOtMt: WELL DEPTH lc" ; 9. MEAS~PTD _ PID READINGS (TOC) _

\Jv1AQ egA 'i~ FEET OF WATER 1<1.1....4_
GALLONS/FOOT~
CASING VOLUME _, ! 01/~~

SAv4- O. ')., 17 t (~ttI
SPEC, CONDUCTANCE: STANDARD at 4~ UMHOS/CM2AT 25°C READING"t_Tt_".UMHOS/CM2AT_oC

pH: pH 4.00 = • AT ?/h7/°c pH7.o0=__AT __oC pH10.00=__AT __oC SLOPE__

DISSOLVED OXYGEN: D.O. METER~GIL AT _oC PID/FID: CALIBRATION GAS PPM __ SPAN READING_

ORP: ORP PROBE STANDARD~mV READING_mVAT oC TURBIDITY: TURBIDITY METER STANDARD 0 NTUs READING~NTUS

V\Al¥\~ ~ VVt«" U'tVUO"vt~1~ · D~tlf~ fVJ.I\P1.V) rJ 4Jo t?IVlU8l~
DISCHARGE DISSOLVED I ~6~g~g vg~M~F~~~~R 'f;h-rJIOVA

RATE OXYGEN TEMP (UMHOS/CM TURBID. REMOVED (PURGED) I. READING
TIME [GPM) (MGIL) pH EhlORP (C) AT C) (NTU) Gallons Casing Vals. ~acatian Value

11\) PhM-r.\/O;{1.{ Il"tt ,~

~1~~

FINAL PARAMETERS

DISCHARGE wrR CONTAINERIZED

YES. '---J NO__

"pJMPED=BAILEDcPAR/lMETERS~/Nr ii' CONDITION OF WELL: _PlJMPEDPARAMETERSS"'~BLE(Y/Nr'\:" .

REMARKS _

FIELD EQUIPMENT, ~. r rO~ fJ FIELD CHEMISTR:AHB.~SI~ ~ rJ._~
pH meter__~:~::::J",.IL::::,,.:;.....,,...:..~:;:::....- SERIAL NUMBER __--.:;9'='_'~17'-~rr----- F~Cj[IONS -lft\ _ f~O. c.~ r
SPEC. CONDo MEi-ER;...4....>.><....~"--""'---"r-'-...:.."..L.=:.. SERIAL NUMBER C5(to t;5 Vu ~? ,.
PUMP 7.- VOt: SERIAL NUMBER _

BAILER elL ( ../ SIZE ---'08_".<..' _

WATER LEVELM:ER . ~:.n~h~!?.--- SERIALNUMBER_-"'(,h'+'b--'::=q,...,'b"""··~".."....----
D.O. METER rr.)'~ f2n lk-w. SERIAL NUMBER__c:;-"-"-'U'-O.....;·SV""'".::.."""''-· _

FILTER APPARATUS_______ SERIAL NUMBER _

....··'·'·ORD METER ----,~~-H_...._ SERIAL NUMBER _

~~EMPERATUREMEASURE~~~~~~~~(~,~• ..-_r~o'_.__-Tr.~~~~~~--
INTERFACE PROBE ~O:...ll"",~::::..,--____ SERIAL NUMBER ----L--O-::-~"-I--''!'_-f---
PID/OVA__________ SERIAL NUMBER _

S:\OROUpIGeo,c;cnce, Di«ipline\Ficid POlms & Field Repnns\()](Ol;ND WATER SA'vIPLING DATA SHEETdoc~RM£'.G[\OUND ":AIU\ SAMPLINC D,""A SlIJ:Fr.,i.e\](l-Ma,..O]~ I

DS .. 0 3 ~. 9 • 1 5 6 5 8



Tetra Tech EM Inc.

GROUND WATER SAMPLING DATA SHEET

liW~!.L~f\JIl.~E~INA\~>\t1(ifjLI

PAGE --I-f0f i-
DATE ,,! 'jilt] I

I \ •

r '

~/

COMMENTS

rJ.J.PIOIOVA
'" READING
Locati~ ValueCasino Vols,Gallons

CUMULATIVE
VOL OF WATER

REMOVED (PURGED)TURBID,

SPECIFIC
CONDUCT.

(UMHOS/CMTEMP
(GPM) (MG/L) pH Eh/ORP (C) AT C) (NTU)TIME

c;~~tQ.Z-?
SPEC, CONDUCTANCE: STANDARD-iLf1 UMHOS/CM2 AT 25°C READING ili1;MHOS/CM2 AT _DC

pH: pH 4.00" AT:z... DC pH7,00"__AT __OC pH10,00=__AT_DC SLOPE__

DISSOLVED OXYGEN: 0,0. METER MGIL AT DC PID/FID: CALIBRATION GAS PPM SPAN READING

ORP; ORP PROBE STANDARD --mv READING_mV AT_DC TURBIDITY: TURBIDITY METER STANDARD 0 NTUs READING--Li-NTus

0 11Mf
DISCHARGE DISSOLVED

RATE OXYGEN

PROJECT S\1"f 1> STATIONELEVATION -."!t-tet GND_TOC_ IMMISCIBLE PHASES PRESENT YES_NOj(J

PROJECTNO,C)lOOcq- 7)ltID2Ol0~TATICWATERLEVEL(fromTOC) \&l.ti TYPE
f

_

WELL LOCATION WELL STICK UP MEASURED WITH _

~~~~1~~fili~,'ul ~~~~~:::T:ON MEAS~RPTD- ::~::::~::~~~_md_) _
GALLONS/FOOT _..:..-;~+.::~+

CASING VOLUME ~

I I d

I

DISCHARGE ,,!A~ER CONTAINERIZED

YES_XJ_ NO __

NUMBER OF BOTTLES --=8'-':(-"~'__\li"_"O"_>.&=.*-.....,)r-.:*,__--,-J-=~\
SAMPLE DEPTH '- .I

FIELD NOTEBOOK.",---=-----f'~-

~PLE METHOD...L"Jo!~'::"::"":....;.l4~~~::"-"':'

\ (... w

PUMPE[);:BAILEIIPARAMEl"E~S(Y/Nf~',: CONDITION OF WELL: _

FINAL PARAMETERS ---,------r----,-------J_____......O,.....--:========::I .....__I... ..... J
PUMPE~PARAME1"EBs STABLEr(lN)'>:"

REMARKS _

FIELDEQUIPME It rAI tOrD FIELDCHEMISTRYCALIBRATI('~S \ n/\
pH meter _--\<-t-,-,-,:..J::::j=i~;;'--l-~---I..'l:::..- SERIAL NUMBER ----=V)=:--....,,...=":>:-1)==_____ FRACTIONS J1'H "P,11tt red ~( lL,~
SPEC, COND, METER .... OSERIAL NUMBER __CS~L.!;...1O=-,_Q:..;??.-'-- _
PUMP tlrv1.n..~ \tv M1'\1. f/ SERIAL NUMBER _

BAILER ]0(..--"" :p tSi' SIZE -r-"7r'"""f'::-rT _

WATER LEVEL ME1fR ~~f'~% SERIAL NUMBER _...,..,.,.:G~d(),::-l~-p." 0-""0".,-- _
0,0. METER "-J-U~l5i2: ~A .~( {) SERIAL NUMBER 1::) \ ( 0 <; 0l, . -~~"--'~"-----

FILTER APPARATUS SERIAL NUMBER _

ORD METER ~~IAL NUMBER
TEMPERATURE MEASURE ~-fi~VCJ ----------
INTERFACE PROBE ) - SERIAL NUMBER

--l-~.L--.f'-l-''i'-''-f----

PID/OVA SERIAL NUMBER _
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COMMENTS

PAGE -L1..9!l
DATE lop t FI' [

0.1).,
0.0'1>

TIME

loon IIAMP (O.';I-& t7.U:{. l~ \ ~() VjOlVj
\/vvjl\f <,:,,-) l' / \1.') JY( II 0 lV~' "} :f..~1 P1" ~ - •
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GROUND WATER SAMPLING DATA SHEET

letroTechEMlnc. 1)Q..~~1...~T1S(
<:. 7- L...::..:.::::::.2.:..:~E::::::::::::::::::ti~2J f17 (2 VC: ~ ~J[) \ Ii

PROJECT ~re:; 2 f7ir STATION ELEVATION GND _ TOC _ IMMISCIBLE PHASES PRESENT YES _ NO )\1

.. PROJECTNO.(7PO((}Y! .......i)1~LO lOZsTATICWATERLEVEL(frOmTOC) \C).o--f TYPE _

" ·,~~LLL??~TI?~ f.. '. WELL STICK UP MEASURED WITH _
\''--If;g~Me~~DAtJ;'C:FniJibt,!;j::,;I~fi; '{i'C'r') STATIC ELEVATION PID READINGS (backgmd) _

SAMPLING PERSONNEL WELL DEPTH --l~ 212 MEAS 5RPTD _ PID READINGS (TOC) _

\ty"/j kM\\J.}I.I FEETOFWATER--;'::-'-~~-:;;>r- __

GALLONS/FOOT O.
-..:z..:-...;,n,,....-<-,-~~

CASING VOLUME ----"'-'-"'---'---"-1ru-'-~

FIELDCHEMISTRY.C L1BRATIONS '2>~-; O. ~7, If d.. J.,r!>t
DATEfTlME I 101 Or SPEC. CONDUCTANCE: STANDARD \.f''1~ UMHOS/CM2AT2S·CREADINGIT/UMHOS/CWAT_oC

pH: pH 4.00 = # , AT ..l:k1::.°c pH 7.00 =__ AT __oC pH 10.00 =__ AT __oc SLOPE__

DISSOLVED OXYGEN: D.O. METER~GILAT °C PID/FID: CALIBRATION GAS PPM SPAN READINi_

ORP: ORP PROBE STANDARD mV READING_mV AT_o,~ . TURBIDITY: TURBIDITY MET~ STANDARD=::D..-NTus READING~NTUS

iI~lt~ctAZ-t; l)h.vlua f ftv \Nt\,v fhu'r 1\)11 V\..ttLPil-11 Or ~{ r0r:VJ~v . J l( I VVI ~ ~ SPECIFIC CUMULA'rIv[
DISCHARGE DISSOLVED CONDUCT. VOL OF WATER ~ PID/OVA

RATE OXYGEN TEMP (UMHOS/CM TURBID REMOVED (PURGED) READING
(GPM) (MG/L) oH Eh/ORP (C) AT C) [NTUJ Gallons Casing Vols. ioeation Value

:D~ 1~ O.£- Of). '1-. I • (nO (;1/ lId D.O

, v .

DISCHARGE W~ER CONTAINERIZED
YES' NO__

SERIAL NUMBER-Y--=--~~"L-----
SERIAL NUMBER _

r------r-------Or---__-.--:.F.;;.:;INA;.;::.L-"-TPf::..;;.RA=ME::;.:.:TE:;;.;.RS"-;-__1 I I I I
PUMPED =. BAILED PARAMETERS ....../.-'--. C100ND(}IITlm OF WELL:~MAQ 'S-r1f?~ APe~0

l.-'--~~~.,....-t-:---;i:-'-~~~~;...J:---:-~~~........"...~~~'~. ~ . 1l~(M>"" Ie:t.{jt1M\te~
ttl;:. J IJ

c:III{) t)~'? FIELD CHEMISm; ~iLlBRA~lL...
SERIAL NUMBER • } v FRACTI9~S Jl"ll -14~.
SERIAL NUMBER==s:::n:o:ry::$:.=====-=--= \lO~ ,I
SERIAL NUMBER z4-
SIZE NUMBER OF BOTTLES_V..;::''~ ~__

SERIAL NUMBER ~..,. ~I·.,'?:. SAMPLE DEPTH---------
SERIAL NUMBER 5ITQ~ FIELD NOTEBOOK"7:'<""--::-~-:--r"'':n;- _

SERIAL NUMBER ,sAMPLE METHOD -'--''''T.''-,-,---..:::+-~",-,-I.{J,.:.../'.l--f' '_

-----rt---."....-:-- ( SERIAL NUMBER 2::>-.!:-'~, "-'-'..£:~Ji:..!:t:/:......-t.l<.Lf--l-~"'1-+"'-"~Oi-_I_
, ,.- Q
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Tetra Tech Efl/1 Inc.

GROUND WATER SAMPLING DATA SHEET

IltyE~gNArJlE/":NA\Nl16l01F1
PAGE ~F
DATE 1ti~ (i-f-

I I '

PROJECT c" 'ft' 12 . , STATION ELEVATION ---;-::;- .p~p_ TOC _ IMMISCIBLE PHASES PRESENT YES _ NOL
PROJECT NO. t~WOte~· hiUI QQ l@'VSTATICWATERLEVEL (fromTOC)~ TYPE _ C./

COMMENTS

WELL STICKUP___________ MEASURED WITH _

STATIC ELEVATION:-.---r-r.-------- PID READINGS (backgmd) _

WELL DEPTH ~~. MEASkl RPTD _ PID READINGS (TOC) _

FEET OF WATER ----,~.+-;.,....--__

GALLONS/FOOT \). ~-...;---'t'-7'--=-
CASING VOLUME V

TIME

bktlJJ/'1\r;;O.t? JillA iLL
SPEC. CONDUCTANCE: STANDARD '.1 -I UMHOS/CM2AT25'CREADINGll~MHOS/CM2AT_'C

pH: pH 4.00 = AT It);f2·c pH 7.00 =__AT_'_cC pH 10.00 =__AT __'C SLOPE

DISSOLVED OXYGEN: D.O. METER~G/L AT _'C PID/FID: CALIBRATION GAS PPM __ SPAN READING _

ORP: ORP PROBE STANDARD mV READING_.mV AT_'C TURBIDITY: TURBIDITY METER STANDARD~NTUS READING....!.'2.-NTUS f

Ivttv \)fvet~\?hil,)W 1 H·t- 'Df....t It/vlLS;·{~evu. &tA.I<VtCL~TIV~LOc:::\)JI\1~0lw.vuW2.J •
DISCHARGE DISSOLVED CONDUCT. VOL."Oi=1JATER ~ M ,PIDfOVA

RATE OXYGEN TEMP (UMHOSfCM TURBID REMOVED (PURGED) ",/\1/ READING
(GPM) (MGfL) oH EhfORP (Cl AT Cl (NTU) Gallons Casino Vols, &>cation Value

FINAL PARAMETERS
~_..... D ... I ....._ ...... ..... .....

DISCHARGE WATER CONTAINERIZED

YES~ NO

·PUMPEDPARAMETERSSTl\I3LE.o;/N)---.ii.··.. •·•••·Py~gED=I3AILEDPARAMEiER~.(Y/N)-B .• :i .. CONDITION OF WELL: _

REMARKS _

FIELD EQUIPMENT 11 Ii _ . l r:. \ I 0 ,;;~ FIELD CHEMISTRY CALIBRATI S
pH meter np MhA- A- (" SERIAL NUMBER _v.-r-)1....:,',...;---""""""'..)"'::---_____ FRACTION:::,S"..LL!~4....Ui.:-1~~~~"-r-
SPEC. CONDo METER -.B Q?1~ k \A...""'- t (J SERIAL NUMBER __C1.::...;..1\~O~t:1-=-"" -J"tclQ"J.-- _

PUMP h '? SERIAL NUMBER _

BAILER I) , SIZE

WATER LEVEL METER '{ l- II' .... SERIA-L-N-UM-B-E-R--r(t'''''~'I-' Aq,...,:"-l'V"....~.-,,,.-:------_-_-~~~~-
D,O, METER hW fZ.-t~ ftc SERIAL NUMBER _r::-,,"J:....1..:...t0_(:)-"-'12.:- _
FILTERAPPARATUS_______ SERIAL NUMBER _

ORD METER -----rr---:=-----::-----; SERIAL NUMBER _

TEMPERATURE MEASURE A'"
INTERFACE PROBE 0

~~~-----

PID/OVA _
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COMMENTS

PAGE . O~
DATE """Gnq,~. "

CUMULATIVE
VOL. OF WATER Stn!ID/OVA

REMOVED (PURGED) ',\ READING
Gallons Casino Vols. LOCation Value

TURBID.

SPECIFIC
CONDUCT.

(UMHOS/CMTEMP
DISSOLVED

OXYGEN
DISCHARGE

RATE
TIME (GPMl (MGlL) pH Eh/ORP IC) AT C) (NTU)

GROUND WATER SAMPLING DATA SHEET

Tetra Tech EM Inc. 1:;",,~~~,NAME:: "(V,iWI'I?tttITJ

PROJECT 1>lle,", STATION ELEVATION GND_ TOC_ IMMISCIBLEPHASESPRESENT YES_NO \(

, . ")ROJECT NO,{;J@O[(6':- t¥t(Jo lO"'/.; STATIC WATER LEVEL (from TOC) ~.£T TYPE _

,-AVELL LOCATION • WELL STICK UP MEASURED WITH _

i;S§f\;M?P$'P~Tg;;;;.jl~,l,;;;. ;,i;U(j STATIC ELEVATION PID READINGS (backgrnd) _

SAMPLING PERSONNEL' WELL DEPTH 11.0 1 MEAS'{ RPTD _ PID READINGS (TOC) _

\AJVJIb.A \\lAl; FEET OF WATER ---::6~\9+-:--=-_
- GALLONS/FOOT '0 ;1\1 :;

~~~~~~i"'~:'~'~~ CASING VOLUME .61 ~f!! \ I~
FIELD CHEMISTR CAL RATIONS bf\'t,( fJ ('1"1-:::: 0.1--:; Ud ~
DATE/TIME 0\ V 0 SPEC. CONDUCTANCE: STANDARD ,.'14 UMHOS/CM2AT25°CREADING~MHOS/CM2AT_oC
pH: pH 4.00= ~~b)'1' AT ..1:.lJL°c pH7.00= __AT __oC pH10.00=__AT_oC SLOPE__

DISSOLVED OXYGEN: D.O. METER6.4,/J.,·MG/L AT _DC PID/FID: CALIBRATION GAS PPM __SPAN READING _

• ORP: ORP PROB~ STANDARD mV ~EADING_mVAT_oC TURBIDITY: TURBIDITY METER STANDARD....i2.-NTUs READING-.3.-NTus

! .\: \ l t lH1,) ~ Jif/tr..'vOPfi10 \t--) ~\.~l (Q\A...~
J

'. D~ fGA lL t.> L()"C.A Irs. f' -() .-c.,l.f~ ,~q 4~ C.&2.
'",-~ OiYtt fZ,txJ' ~n·r::'! r-.t;4 IZ·O ",~t,?'t" S:OC6 5~(J O·tJ'7

D-:ttf9 r;,NL. D 'iDh.c;' IQ.f () C::,7,fa £"'0, cC Q<)2-,

---,---__--.._..;..F..;..INA"""L;.;..;PARAMETERS I._'""'--_""-----10 ,__.1..00- .-..........[ -1\_

CONDITION OF WELL: _
.PUMPED=EiAILED PARAMETERS (YIN) ." , '. -'.PUMPEDPARAMETERS STABLE (YfN) ' ...•...

REMARKS vJf:. u.- \\.- ,,{l

FIELD EQUIPMENT \ \
pH meter \\0 (?.-1 ¢;, , .... \0 SERIAL NUMBER _-"'::::::--:-::..-..;::c-=:,,- _

SPEC. CONDo METER' t71< SERIAL NUMBER
-----"~~~-----

PUMP SERIAL NUMBER
BAILERr--f-,D-Ct-r-r-C-)(G91--;:(",-p,.----- SIZE ---------- NUMBER OF BOTILES_".::::7'- _

WATER LEVEL METER wl.lfJ~I SERIAL NUMBER _---,""'~=.,..,.:V=:::·· ...,.CiJ~10'S."..--____ SAMPLE DEPTH _

D.O. METER \~iQA p,t>, \t·- \D SERIAL NUMBER C) i J0 t; '12 FIELD NOTEBOOK

..... ·.. \FILTER APPARATUS _,__,,_._'____ SERIAL NUMBER===~~~:=:~'-~-=--=--=-~~-=-~-_-= SAMPLE M&.H.oD'''''B,.....,&€-a-,-r.-,.~-,lW...",:J.-:'-:-}-M--
I~ )RD METER I , SERIAL NUMBER 1~.I SAYJL1-- lYf~ .

TEMPERATURE MEASURE t\-S-tZ-t.i?'JA: lAdo ...x,~"....::.=~t2:1,,-,I)~. _

INTERFACE PROBE SERIAL NUMBER DISCHARGE WATER CONTAINERIZED

PID/OVA SERIAL NUMBER YES .>( NO



GROUND WATER SAMPLING DATA SHEET PAGE 'tOF,

I"········,······· ,·'!\·~·iiVt- ..\ 1"'-"'<1 f\)f2 ~u~Ct.r) '"'/7--'Qr"..r (2 DATE [;dc5T;;:1
re,rarechEMlnc../W... ELLNAME:IV1,,~1.\~' :':0< V -,. Vjk:-. l"'C-~ I tv _ I'

.« ... '.' 2 'vC. -C;
PROJECT C, l'\ t 1; STATION ELEVATION GND TOC IMMISCIBLE PHASES PRESENT YES NO

PROJECT NO.hVJlaq,. 'E/1QtJBj0?-sTATlC WATER LEVEL (from TOC) g.l'~ - - TYPE _

;~~1.:~;;,\a{4§Wi4!l"''";~ ~~~,~~:V~~,ON ~~~~:~~:~~OCkgmd) C
SAMPLlNG1PERSONhEL WELL DEPTH MEA~C RPTD _ PID READINGS (TOC) _

W\rV. Wi\!#' FEET OF WATER --r.'-r'+~'--
GALLONS/FOOT --'=-+-!:'-"lI"f-t,...",;-:-f

CASING VOLUME IettvS.
b~;;' [J/"t 1) ,[
SPEC. CONDUCTANCE: STANDARD +.tf:Dr UMHOS/CM2 AT 2S·C READING 1.1~MHOS/CM2 AT _oC

pH: pH 4,00 = AT pH7.00= __AT__·C pH10,OO=__AT __·C SLOPE__

DISSOLVED OXYGEN: D.O. METER • ""MGIL AT ·C PID/FIO: CALl8RATION GAS PPM SPAN READING

\'\ ORP: ORP PR08RJ/lNDARD mV RE~DI~ mV AT ·C TURBIDIty: TURBIDITY METER STANDARD cO NTUs READING"'O NTUs

\jQ..AL-CfU.-G \)''i,,(/~O PZivJ \{Vtvw ,' V ;0 ~Q\ \~ ~.i}v\ov't0 - -
SPECIFIO) CUMULATIVE

DISCHARGE DISSOLVED CONDUCT. VOL. OF WATER 'InPJD/OVA ~ --l"L:."J
RATE QXYGEN TEMP (UMHOS/CM TURBID, REMOVED (PURGED) ql\~EADING ~O('rt OhIT-$'

TlME (GPMl )MGJtj pH Eh/ORP (C! AT C) NTU) Gallons Casino Vols. location Value COMMENTS

FINAL PARAMETERS

DISCHARGE WATER CONTAINERIZED

YES NO

FIELD CHEMISTRY CALIBRATIONS \frY:
FRACTIONS :reid ,e(1Ptll'r r 3

PYMPED= I?AILEDPARAMETERS (Y/Nl0-:.>i CONDITION OF WELL: --------

________0 ........__,__-"--_....... __
PUM~.ED PArw.MET~RSS"ABLI~(Y/N} ..•••i.:i·· i

REMARKS _

FIELD EQUIPMEI T c::. ro,
pH meter---t-'~~~p.--:lr'--i~- SERIAL NUMBER J' (O~~V

~ I tVSPEC, COND, METER--,+4-~"'_f"if,_J__=""~ SERIAL NUMBER J fO~ V
PUMP ,/VO(.ll:;. , SERIAL NUMBER _

BAILER;-\ SIZE

WATER LEVEL METERH--'7"";"";:;"...;...r.:!"-'f=f--:- SERIAL NUMBER __-'(~IJ""'f)~·-_1-\-'B==:::;:-- _
D,O. METER __-"-'-~::;.:",.<'_"'_"-"-~_'= SERIAL NUMBER '0.....---'-"-'-I.:-O-'Q...,~""'r'0-- _
FILTER APPARATUS SERIAL NUMBER _

ORO METER I' l. SERIAL NUMBER

TEMPERATURE MEASURE 1¥R"-"f)1::::.• ··_/K-:.'~~::..::..:..../.-'l_1>-------------
INTERFACE PROBE SERIAL NUMBER _

PID/OVA SERIAL NUMBER _



TetTa Tech EM inc.

GROUND WATER SAMJJL.INU UM 11"'\ v ••__ •

J:·;~g~~·N~M~~V~II'~··~(:1 i)9 K1?Ii. TJ[~f to9/
\/(' I ~ tvl)

PROJECT ~ 't;t 4 STATION ELEVATION ( a"GND..::...':T'OC_ iMMrsCIBLEPHASESPRESENT YES_NO'x;1

P~()'~VNO~~(qq/h1!:1~@~STATICWATERLEVEL(fromTOC)O'UY TYPE _

VI ')CATJON ,. ,WELLSTICKUP MEASUREDWITH _

~MPI:.~·DAfE;·.j;;;i[jl!f:;ij;io;;.~':4i;::;.}5))·::1 STATIC ELEVATION PID READINGS (bacl<gmd) _

SAMPLING PERSONNEL WELL DEPTH 'l10 .O'P MEAS~RPTD _ PID READINGS (TOC) _

WW/0Q'/\ \W FEET OF WATER 1t1.244. 1)
\ ./' GALLONS/FOOT O.~:b N{) Me,b<t,tAAfJtA-&Ci \ iLoD~cr---·

CASING VOLUME 1~lf~ ~~.r181AJ)

~P\lJJ' 'D ,.'}1j IrLt1?l J. t fIJ.
SPEC. CONDUCTANCE: STANDARD~ UMHOS/CM2 AT 25°C READING'~UMHOS/CM2 AT_oC

pH7.00=__AT __·C pH1O.00=__AT_·C SLOPE

GIL AT _DC PID/FID: CALIBRATION GAS PPM _ SPAN READING _

,__mY READING_mV AT_'C TURBIDITY: TURBIDITY METER STANDARD~NTUS READING-.D.-NTUs

DISCHARGE
RATE

DISSOLVED
OXYGEN

IRMI{"II"\Dt"I~" Ot\O£...
I:r, J"" !J~

:r"l}ui)§r/v -c.r"""t It
'( ...~ ....... Vvt

('ji;J~' <'l,...fr~~'All~. I ~,

7... A... (tSi) "h,,"") ) \)f~..:.o():~ k:i!4 :/ 1111)( LAP I i

~\,V :'lC1A41" ~\ Lr\ 6-1i~-~lf ~ ~l\lA.Ri/v 'VlJ fL-IYJ Vi (~t"\ '(J r\-e VV( ,e:.... -\t-lv .".-l 'ke)
- • f\. '""

I I I
FINAL PARAMETERS

11"-1 I V t-" _

DISCHARGE WATER CONTAINERIZED

YES,~) NO

NUMBER OF BOTILES--l,..f-------
SAMPLE DEPTH _

FIELD NOTEBOOK ,....--:~~(;;::--t-:-=:-:----

SAMPn:~T0S'i~ ~\JD f1-S
'PyO .....

meter__-I-"'~~-'-~"""""__ SERIAL NUMBER --.5.l~{Cl":-?_f;...,..a.-Z''=- _

>",,-\,-+\,L~~~.lLl---+'O SERIAL NUMBER 5t~{u.t2-"$~.....----
SERIAL "\UMBER _

R ftstEC I
l-+-LE......VE-""L~M'-l{.C~~=->-J"--I;""~'-'-"-..L..l. SERI'-""AL-'Ni-UM-B-ER-_-_-.....-:-b0::=t1:';:til.·;:~~~~~~~~~~=
TER SERIAL NUMBER --='5:..,.u..\\llO~5t~tJli,,2\'--- _

PPARATUS SERIAL NUMBER _

ER SRI LNUMBER _

rURE MEASUR ,""'" n
. PROBE SERIAL NUMBER ---t-f-"-:,-""4-1.->.!~'----

SERIAL NUMBER _

~~~~~~~~~~=~~~~~~~~~~:=a CONDITION OF WELL: --------

s:\GRntJP\Geo~cienccsDiscipJine\Flcld Form~ & Field Rc[;'oTtf;\GROUND WA]l::R SAMPLlNG DATA SHEET.dacS,'rOH? 1S',CHOU)ll) WATER SA\tPLP';G DAT \ flllEET.doe\ll!.::Mr
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Tefra Tceh EM Inc.

l:iKUUNU VVA I t:K. ~AIVI/"'L.INu UA I A ~Mt:t: I

I,WE'Ll:.~~t;.M~'···~.4.'LB:ii:·'.1

PROJECT '?t!l:~ STATIONELEVATION GND_ TOC_ IMMISCIBLE PHASES PRESENT YES NO

PROJECTNO.GOV'~ b'1tPiA O'UTATIC WATER LEVEL (from TOC)_______ TYPE _

WELL LOCATION WELL STICK UP MEASURED WITH _

1~.§~J~gt~Q,InEJijl~,@dil;;:;'{!d\i!)1 STATIC ELEVATION PID READINGS (backgmd) _

?A~~L1~9~~EL WELL DEPTH MEAS _ RPTD _ PID READINGS (TOC)

~t\1~jiAt1 FEET OF WATER _

GALLONS/FOOT _

CASING VOLUME _

c

FIELD CHEMISTRY CALIBRATIONS

DATEfTlME SPEC. CONDUCTANCE: STANDARD UMHOS/CM2 AT 25°C READING __ UMHOS/CM2 AT __oC

pH: pH 4.00 = AT oC pH7.00=__AT __oC pH10.00=__AT __oC SLOPE _

DISSOLVED OXYGEN: D.O. METER MG/LAT_oC PID/FID: CALIBRATION GAS PPM SPAN READING

ORP: ORP PROBE STANDARD mV READING__mV AT_oC TURBIDITY: TURBIDITY METER STANDARD__NTUs READING__NTUs

DISCHARGE DISSOLVED
RATE OXYGEN

SPECIFIC
CONDUCT.

TEMP (UMHOSfCM

CUMULATIVE
VOL. OF WATER

TURBID. REMOVED (PURGED)
PID/OVA
READING

TIME (GPM) (MGfL) pH
~,

EhfORP (Cl ATC) (NTU) Gallons Casino Vots. Location Value • COMMENTS

~I ~1(1Ajf ~r- f(~ -Pr;';.r4N " JriA ~lA JJ (11 (l/L(A '( f ..-Il'~. MA ~J ~ I TfAAf Ivll:.
~

'-" ..., i I
. .-

1--. I"J
IU/f)~r, ('J) \/(,UA .~. 'Ill.-). .-

(

"

FINAL PARAMETERS__~_....I:J"- --"-I ",,,,-- _
~: '.... ' . ' .. :.: :,:,' ,'.'. :.. ' ;:..:'", :,,',:"'::-'-'..,::. :,-:., .....-:'.- ..... ,.. '. .' ,,:i' ,. ":-'-'-"'::"': .;''- '. ,:-.

. PUMPED =BAILED PARAMETERS (Y/N)_
CONDITION OF WELL: _

('.-....,

D-IS-C-H-A-RG-E-W-A-T-E-R-CO-N-T-A-IN-ER-IZ-E-D----~ ..

YES NO

NUMBER OF BOTTLES-'1-=+/-------
SAMPLE DEPTH _

FIELD NOTEBOOK _

SAMPLE METHOD _

SERIAL NUMBER _

SERIAL NUMBER _

REMARKS _

FIELD EQUIPMENT FIELD CHEMISTRY CALIBRATIONS \j(\~ "
pH meter SERIAL NUMBER FRACTIONS :WH:.e"'~'~,' JP\ _.U,,~
SPEC. CONDo METER SERIAL NUMBER 1~ j ~}J;
PUMP \':2- Vt'~~~J/1R$'\teL ~ERIAL NUMBER _

BAILER SIZE _

WATER LEVEL METER SERIAL NUMBER _

D.O. METER SERIAL NUMBER _

FILTER APPARATUS SERIAL NUMBER _

ORO METER SERIAL NUMBER _

TEMPERATURE MEASURE _

INTERFACE PROBE _

PID/OVA _

M:'·.r,hareeJ'..GI{OU])'.,(JeoscicllCCS Di!;cipline\Fidd Fnrm5 & Fit:ldRtn0rt;,~,GHOtJND WATER SAMPLING DATA SBEEI'.do;!).'rOR? 1f:',CROtJ?;O V,'ATI:K S."t' 1PblNC BAT." S~\14~:\1a,,·(Jl+4-f.e.t0-4+

us • 0 3 7' 9 • 1 5 6 5 8
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iJ] GROU~,~,.~~::~,.~Afv1t~L~~(jUAIA ;:)HI::t: I " IVtWt lrll ~l ;~Et:=Mrqr7-i-
retra Tech EM'nc.,J\f~'7'l.;r\l~fv1!;' !v\:lJ-W,-"".-,I-·p.-"~/

::~~:~~ No.g~ci~4bEeoI~ ~~:~:~:~~~~A:~~~L (from TOC) B'O';D - TOe - ~~~CIBLE PHASES PRESENT YES - NO_

? '·WELL LOCATION WELL STICK UP MEASURED WITH _

"._9,t\iMg¢EOAT~;\iYX;}i;)3~;ttij;£I.'eNj';'!'1 STATIC ELEVATION PID READINGS (backgrnd) _

SAMPLING PE~SONNEI:. WELL DEPTH MEA~RPTD _ PID READINGS (TOC) _

'MN1~aA \\LIU/ FEETOFWATER---,,.,.:.::..+~ __

GALLONS/FOOT _"::"':'::-'--.I!.-::""-r--:
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o
Site:

Contract Task Order (CTO) No.:

Laboratory:

DATA VALIDATION REPORT

Point Molate, Site 3 R...A.

G0069-379C0104

Applied P & Ch Laboratory

Data Reviewer: Richard Amano, Stacey Mawakos, Erlinda Rauto, Dung Ngo, and
Pei Geng.

FinnIProj. No: Laboratory Data Consultants, Inc.l6928C

Review Date: August 20 thro!Jgh August 22, 2001

Sample Delivery Group (SDG) No.: 01-4127

Sample Nos.: SB1l-113(0.0-3.0)
SB11-113(5.0-1O.0)
SB11-113(15.1-15.3)*

SB11-113(16.1-16.4)
SBll-120(0.0-3.0)

SBll-120(5.0-10.0)
SB11-120(13.1-13.3)

SBll-120(15.0-15.8)
SBll-120(16.0-16.5)

* Full Validation Sample

o
Matrix:

Collection Date(s):

Soil

June 13,2001

The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents I1USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999). In
addition, the Tetra Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses" and
"Data Validation Guidelines for Non-CLP Organic Analyses l1 (March 1997), and the document entitled
"PRCComprehensive Long-term Environmental Action Navy II Analytical Services Statement of Work"
(September 1998) were used along with other specified criteria in EPA methods. Data validation
requirements are presented below.

ata validation criteria outlined in the above referenced documents were assessed, and any
ijigfttttTIiS1#lde to the data were in accordance with those documents.

!

I
I

, •., ..••• -e .........."_".,_......""......__.__----.A

1

Certified by Richard Amano
Principal Chemist

OI-4127.REP
8124/01
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DATA VALIDATION REQUIREMENTS

Full vaiidation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

o

eLP Organic Parameters CLP Inorganic Parameters

*

*
*
*
*
*
*
*

*

Holding times
GCIMS instrument performance check
Initial and continuing calibrations
Blanks
Surrogate recovery
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Internal standard performance
Target compound identification
Tentatively identified compounds
Compound quantitation
Reported detection limits
System performance
Overall assessment of data for the SDG

*
*
*
*
*

*
*

*

*

Holding times
Initial and continuing calibrations
Blanks
Matrix spike
Laboratory control sample or blank
spike
Field duplicates
Matrix duplicates
rcp interference check sample
GFAA quality control
rcp serial dilution
Sample result verification
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG o

Non-CLF Ort!anic and Inorganic Parameters

01-4l27.REP
8124101

*
*
*
*
*
*
*
*
*

*

Method compliance
Holding times
Initial and continuing calibrations
Blanks
Matrix spike/matrix spike duplicate
"Laboratory control sample or blank spike
Field duplicates
Matrix duplicates
Surrogate recovery
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

2
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o DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ

J

- R

NJ

Estimated nondetected result

Estimated detected result

Rejected result

Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance

o d Duplicate precision exceedance

e Matrix spike/laboratory control sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

Internal standard exceedance

j Other qualifications

o
0\-4\27.REP
8/24/01
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TABLE 1
CURSORY DATA VALIDATION SUMMARY

Analysis Holding Surrogates MSIMSD Matrix LCS Blanks Calibrations Internal Field Other
Times Duplicates Standards Duplicates

VOA ./ ./ ./ N/A ./ pg.6 pg.6-7 ./ N/A pg. 7

PARs / ./ ./ N/A / / ./ N/A N/A pg.9-10

TPHG ./ pg.l1 ./ N/A ./ ./ ./ N/A N/A pg. 12

TPHE ./ / ./ N/A ./ ./ ./ N/A N/A pg.13

Notes:
'" indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is de.tailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers are described in the text.

01-4127 REP
8/24101
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o o~

TABLE 2
FULL DATA VALIDATION SUMMARY

Sample(s) SBll-1l3(15.1-15.3)*

o

o

Analysis GCIMS Tuning Target Compound Compound or Reported Detection Tentatively System Interference Check Graphite Furnace
List Identification Analyte Limits Identified Performance Sample Quality Control

Quantification Compounds

VOA .I ./ .I .I N/A ./ N/A N/A

PAlls N/A .I ..I ..I N/A ..I N/A N/A

TPHG N/A ..I ..I ..I N/A ./ N/A N/A

TPHE N/A ,f ,f ,f N/A ,f N/A N/A

Notes:
."J indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers found are described below.
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DATA ASSESSMENT

VOLATILE ANALYSIS (EPA SW 846 Method 8260B)

I. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

Ill. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

o

V. Blank Contamination o
A. Due to common laboratory contamination, the following results are considered nondetected (UJb).

• Methylene chloride in SBI 1-1 13(0.0-3.0) SBll-120(5.0-10.0) SBll-120(l5.0-15.8)
samples SBI1-120(0.0-3.0) SBll-120(l3.1-13.3)

• Acetone in samples SBll-113(l5.1-15.3)* SBII-113(l6.1-16.4) SBll-120(5.0-1O.0)

• 2-Butanone in samples ~BII-I13(l5.1-15.3)* SBI1-113(l6.1-16.4)

Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants
when found at levels less than 5x the CRQL in environmental samples and not found in the
associated blanks.

VI. Calibrations

A. Due to severe initial calibration problems, the following detected results are estimated and the
nondetected results are rejected (JclRc).

The relative response factor which did not meet the QC limit of 2: 0.05 are listed below.

01-4127.REP
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• Acetone in samples SBll-113(5.0-1O.0) SBI1-113(l5.1-15.3)*

6

SBll-113(16.1-16.4)
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Due to severe continuing calibration problems, the following detected results are estimated and the
and nondetected results are rejected (Jc/Rc).

o B.

Calibration Date
6/18/01

Compound
Acetone

RRF
0.035

• Acetone in samples SB11-113(5.0-1O.0) SB11-113(15.1-15.3)* SB11-113(l6.1-16.4)

The relative response factor which did not meet the QC limit of ~ 0.05 are listed below.

Calibration Date
6/19/01

Compound
Acetone

RRF
0.031

C. Due to continuing calibration problems, the following detected and nondetected results are qualified as
estimated (Jc/UJc).

• Bromomethane, Acetone, 4-Methyl-2-pentanone, 1,1,2,2
Tetrachloroethane, 1,2,3-Trichloropropane, and Hexachlorobutadiene
in samples

SB11-113(0.O-3.0)
SBll-120(0.O-3.0)
SB11-120(5.0-10.0)

The following continuing calibrations had percent differences (%D) of>25% .

o
Calibration Date
6/15/01
6/15/01
6/15/01
6/15/01
6/15/01
6/15/01

V1I. Internal Standards

A. All criteria were met.

VITI. Field Duplicate

Compound
Bromomethane
Acetone
4-Methyl-2-pentanone
1,1,2,2-Tetrachloroethane
1,2,3-Trichloropropane
Hexach1orobutadiene

%D
27.50
27.69
34.87
26.11
30.96
25.87

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All VOA detected results reported below the RL.

()
Ol·4127.REP
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Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.
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Full Validation Criteria for Sample SB11-113(15.1-15.3)*

x. GCIMS Instrument Performance Checks o
A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GefMS instrument

performance check. The samples were analyzed within 12 hours of the associated instrument
perfonnance check.

XI. Target Compound List (TCL) Identification

- A. The 'relative retention times, mass spectra, and peak identifications of the samples were evaluated.
Target compound identification was considered to be correct. .

XII. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

XIll. Tentatively Identified Compounds (TICs)

A. The sample spectra and library searches were not perfonned for this SDG. o
XIV. System Performance

A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous
peaks, loss of resolution, and peak tailing. No system degradation was noted.

01-4127.REP
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o
1.

A.

II.

A.

m.

A.

POLYNUCLEAR AROMATIC HYDROCARBON (PAD) ANALYSIS
(EPA SW 846 Method 8310)

Holding Times

All criteria were met.

Surrogate Recovery

All criteria were met.

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

0 A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VIT. Internal Standards

A. All criteria were met.

VITI. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All PAHs detected results reported below the RL

0 901-4127.REP
8/24/01
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Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.
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o I.

TPH GASOLINE (TPHG) ANALYSIS (EPA SW 846 Method 8015)

Holding Times

A. All criteria were met.

TI. Surrogate Recovery

A. Due to surrogate recovery problems, the following detected results are qualified as estimated (Ja) .

• TPH as gasoline in samples SB11-113(l5.1-15.3)*

TI1e surrogates outside ofQC limits are listed below.

SB 11-120(5.0-10.0)

Sample ID
SBll-113(15.1-l5.3)*
SBI1-120(5.0-1O.0)

Surrogate
Bromofluorobenzene
Bromofluorobenzene

%R
131
135

QC Limits
75-125%
75-125%

High percent recoveries indicate that detected results may be biased high.

ill. Matrix SpikelMatrix Spike Duplicate (MSfMSD)

o A.

B.

The MS/MSD analysis was not performed for sample SB 11-120(15.0-15.8).

All other criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

o
01-4127.REP
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VITI. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHG detected results reported below the required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o

A. The following results are qualified as estimated (Jj).

• All detected results flagged with a "Z".

Detected results flagged Z by the laboratory indicate that the standard fuel pattern does not match
the detected compound.

Full Validation Criteria for Sample SBII-113(15.1-15.3) *

IX. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XI. Compound Identification

A. Target compound identification was considered to be correct for sample SBII-I13(15.1-15.3)*.

()
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o
TPH EXTRACTABLE (TPHE) ANALYSIS (EPA SW 846 Method 8015)

1. Holding Times

A. All criteria were met.

• All TPHE detected results reported below the required report limit (RL)

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o
01-4127,REP
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Full Validatioll Criteria for Sample SRI0-21 (0.0-3.0) *

A. Sample resultJ were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

IX.
!

Compound Quantitation and Reported Detection Limits o

x. System Performance

A. The samples \vere evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No sy~tem degradation was noted.

XI. Compound Identification

A. Target compound identification was considered to be correct for sample SB 10-21 (0.0-3 .0)*.

o

01-41 27.REP
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o I.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments

A. All analyses were conducted within all specifications of the requested methods with the exception
listed below.

• For the TPH gasoline analysis, the MSIMSD analysis was not performed for sample
SB 11-120(15.0-15.8).

- II. Usability

Volatile Analvsis

A. Due to severe problems in the instrument calibration in the volatile analysis, selected sample
results were rejected. The findings were as follows:

• Due to initial calibration RRF problems, Acetone nondetected results were rejected in
samples SB11-113(15.1-15.3)* and SBll-113(l6.1-16.4).

• Due to continuing calibration RRF problems, Acetone nondetected results were rejected
. in samples SB11-113(15.1-15.3)* and SBll-I13(l6.1-16.4).

o
B. Due to common laboratory contamination and instrument calibration problems in the volatile

analysis, several samples were qualified as estimated. The findings were as follows:

• Due to common laboratory contamination problems, Methylene chloride was qualified
nondetect in five samples, Acetone was qualified nondetect in three samples, and 2
Butanone was qualified nondetect in two samples.

• Due to initial calibration RRF problems, Acetone detected results were qualified as
estimated in one sample.

• Due to continuing calibration RRF problems, Acetone detected results were qualified as
estimated in one sample.

• Due to continuing calibration %D problems, Bromomethane, Acetone, 4-Methyl-2
pentanone, 1,1,2,2-Tetrachloroethane, 1,2,3-Trichloropropane, and Hexachlorobutadiene
nondetected results were qualified as estimated in three samples.

• All detected results reported below theRL were qualified as estimated.

C. No samples were reextracted or reanalyzed for volatile analysis in this SDG.

PAR Analvsis

A. No results for PAR analysis were rejected in this SDG.

B. Due to problems in the PAR analysis, several samples were qualified as estimated. The findings
were as follows:

o
01-4127.REP
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c.

• All detected results reported below the RL were qualified as estimated.

No samples were reextracted or reanalyzed for PAH analysis in this SDG.

TPH Gasoline Analysis
o

A. No results forTPH gasoline analysis were rejected in this SDG.

B. Due to surrogate problems in the TPH gasoline analysis, several samples were qualified as
estimated. The findings were as follows:

• Due to surrogate recovery problems, TPH as gasoline detected results were qualified as
estimated in two samples.

• All detected results flagged with a "Z" by the laboratory were qualified as estimated.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG.

TPH Extractable Analysis

A. No results forTPH extractable analysis were rejected in this SDG.

C. No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

B. Due to problems in the TPH extractable analysis, several samples were qualified as estimated.
The findings were as follows:

• All detected results reported below the RL were qualified as estimated. o
III. The quality control criteria reviewed, other than those discussed above, were met and are

considered acceptable. Sample results that were found to be estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for all purposes.
Based upon the cursory and full data validation all other results are considered valid and usable for
all purposes.

01-4127.REP
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o
Site:

Contract Task Order (CTO) No.:

Laboratory:

DATA VALIDATION REPORT

Point Molate, Site 3 RA

G0069-379CO104

Applied P & Ch Laboratory

O\\J,\Q\
~/~t

Data Reviewer:

FirmlProj. No:

Review Date:

Sample Delivery Group (SDG) No.:

Richard Amano, Stacey Mavrakos, Erlinda Rauto, Dung Ngo, and
Pei Geng.

Laboratory Data Consultants, Inc./6928F

August 20 through August 23,2001

01-4073

Sample Nos.: SBl1-104(0-3')
SB11-104(5-10')
SB11-105(0-3')
SB11-105(5-10')

SB11-105(15-15.5')
SBll-l05(16.5-l7.5')
SB11-106(O-3')*
SBII-106(5-10')

SB11-107(O-3')
SB 11-1 07(5-10')
SBl1-107(20')
SB11-107(23')

SB11-105(l5-15.5')MS
SB11-105(l5-15.5')MSD
SB 11-1 06(0-3 ')MS
SB11-l06(0-3')MSD

Matrix:

Collection Date(s):

* Full Validation Sample

Soil

June 11,2001

The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999). In
addition, the Tetra Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses" and
"Data Validation Guidelines for Non-CLP Organic Analyses" (March 1997), and the document entitled
"PRC Comprehensive Long-term Environmental Action Navy II Analytical Services Statement of Work"
(September 1998) were used along with other specified criteria in EPA methods. Data validation
requirements are presented below.

I certify that all data validation criteria outlined in the above referenced documents were assessed, and any
qualifi ons e to the data were in accordance with those documents.

Certified by Richard Amana
Principal Chemist

01-4073. REP
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DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

o

CLP Organic Parameters CLP Inomanic Parameters

* Holding times * Holding times
GCIMS instrument performance check * Initial and continuing calibrations

* Initial and continuing calibrations * Blanks

* Blanks * Matrix spike

* Surrogate recovery * Laboratory control sample or blank

* Matrix spike/matrix spike duplicate spike
* Laboratory control sample or blank spike * Field duplicates

* Field duplicates * Matrix duplicates

* Internal standard performance ICP interference check sample
Target compound identification GFAA quality control
Tentatively identified compounds * ICP serial dilution
Compound quimtitation Sample result verification
Reported detection limits Analyte quantitation
System performance Reported detection limits

* Overall assessment of data for the SDG * Overall assessment of data for the SDG 0
Non-CLP Organic and Inorganic Parameters

OI-4073.REP
8/24101

*
*
*
*
*
*
*
*
*

*

Method compliance
Holding times
Initial and continuing calibrations
Blanks
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Matrix duplicates
Surrogate recovery
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

2
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o DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated nondetected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a

b

c

O· d

e

f

ueo

h

Surrogate recovery exceedance

Laboratory method blank and common blank contamInation

Calibration exceedance

Duplicate precision exceedance

Matrix spike/laboratory control sample (LCS) recovery exceedance

Field blank contamination

Quantification below reporting limit

Holding time exceedance

Internal standard exceedance

o

j Other qualifications

OI·407J.REP
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TABLE 1
CURSORY DATA VALIDATION SUMMARY

Analysis Holding Surrogates MSIMSD Matrix LCS Blanks Calibrations Intemal Field Other
Times Duplicates Standards Duplicates

VOA ,f ,f ,f N/A ,f pg.6 pg.6-7 ,f N/A pg. 7

PAlls ,f ,f ,f N/A ,f ,f pg.8 N/A N/A pg.9

TPHG ,f ,f ,f N/A ,f ,f ,f N/A N/A pg. 11-12

BTEX ,f ,f ,f N/A ,f ,f ,f N/A N/A pg. II

TPHE ,f pg. 13 ,f .N/A ,f ,f ,f N/A N/A pg. 14

Notes:
-J indicates that all quality control criteria were I~et for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers are described in the text.

OI-~01J REP
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o
TABLE 2

FULL DATA VALIDATION SUMMARY
Sample(s) SBll-106(O-3')*

o

Analysis GCIMS Tuning Target Compound Compound or Reported Detection Tentatively System Interference Check Graphite Furnace
List Identification Analyte Limits Identified Performance Sample Quality Control

Quantification Compounds

VOA ,f ./ ./ ./ N/A ./ N/A N/A

PAHs N/A ,f pg.9 .I N/A .I N/A N/A

TPHG N/A ./ .I ./ N/A .I N/A N/A

BTEX N/A ./ .I .I N/A .I NlA N/A

TPHE N/A .I .I .I N/A ./ N/A N/A

Notes:
--J indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualifie9, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers found are described below.

OI-4073.REP
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DATA ASSESSMENT

VOLATILE ANALYSIS (EPA SW 846 Method 8260B)

I. Holding Times

A. All criteria were met.

n. Surrogate Recovery

A. All criteria were met.

m. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

o

A. All criteria were met.

V. Blank Contamination o
A. Due to common laboratory contamination, the following results are considered 110ndetected (UJb).

It Methylene chloride in sample SB 11-104(0-3')

Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants
when found at levels less than 5x the CRQL in environmental samples and not found in the
associated blanks.

VI. Calibrations

A. Due to severe initial calibration problems, the following nondetected results are rejected (Rc).

D Acetone in samples SB 11-1 04(0-3') SB11-104(5-10') SB11-105(0-3')

The relative response factor which did not meet the QC limit of ~ 0.05 are listed below.

B. Due to severe continuing calibration problems, the following and nondetected results are rejected (Rc).

01-4073 REP
8124/01

Calibration Date
6/11/01

Compound
Acetone

6

RRF
0.042

o
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The relative response factor which did not meet the QC limit of ;::: 0.05 are listed below.o
o Acetone in samples

Calibration Date
6/13/01

SB11-104(0-3')

Compound
Acetone

SB11-104(5-10')

RRF
0.042

SB11-105(0-3')

C. Due to continuing calibration problems, the following nondetected results are qualified as estimated (UJc).

• Chloroethane in samples SB11-104(O-3') SB11-104(5-10') SBII-I05(O-3')

• 4-Methyl-2-pentanone and Naphthalene in sample SB11-105(5-10')

The following continuing calibrations had percent differences (%D) of>25% .

o

Calibration Date
6113/01
6/14/01
6/14/01

VIT. Internal Standards

A. All criteria were met.

YIn. Field Duplicate

Compound
ChlOroethane
4-Methyl-2-pentanone
Naphthalene

%D
30.07
35.86
33.52

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All VOA detected results reported below the RL.

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o
01·4073.REP
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POLYNUCLEAR AROMATIC HYDROCARBON (PAR) ANALYSIS
(EPA SW 846 Method 8310) o

I. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

v. Blank Contamination

A. All criteria were met. 0
VI. Calibrations

A. Due to continuing calibration problems, the following detected and nondetected results are qualified
as estimated (JcIUJc).

• Anthracene in samples SBll-106(0-3')*
SB11-106(S-10')

SBII-107(0-3') SBII-I07(5-10')

The following continuing calibrations had percent differences (%D) of>15%.

Calibration Date
6/26/01

VII. Internal Standards

A. All criteria were met.

o1-4073.REP
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Compound
Anthracene
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VIII. Field Duplicate

o A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All PAHs detected results reported below the RL

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation Criteria for Sample SBll-l06(0-3') *

X. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with" Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

o B. Due to initial calibration problems, the following detected and nondetected results are qualified as
estimated (JjIUJj).

• Dibenz(a,h)anthracene, Fluorene, and Pyrene in sample SB 11-106(0-3 ')*

The low standard in the initial calibration curve is greater than 2 times the reporting limit.

C. Due to identification problems, the following results were raised to the reporting Limit (RL) and are
reported as nondetected (UJj) .

• Phenanthrene in sample SBll-106(O-3')*

• Anthracene in sample SB 11-107(0-3')

The result reported was less than 1/2 the RL. It is the opinion of the reviewer that the positive
results reported by the laboratory for the compounds listed above are both qualitatively and
quantitatively unacceptable.

XI. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

o
01-4073.REP
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XII. Compound Identification

A.

01-4071REP
8/24/01

Target compound identification was considered to be correct for sample SB 11-106(0-3')*.
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o
1.

A.

II.

A.

m.

A.

IV.

A.

TPH GASOLINE (TPHG) and BENZENE, TOLUENE, ETHYLBENZENE, & XYLENES (BTEX)
ANALYSIS (EPA SW 846 Method 8015)

Holding Times

All criteria were met.

Surrogate Recovery

All criteria were met.

Matrix SpikelMatrix Spike Duplicate (MSIMSD)

All criteria were met.

Blank Spike or Laboratory Control Sample (LCS)

All criteria were met.

V. Blank Contamination

0 A. All criteria were met.

VI. Calibrations

A. All criteria were met.

o

VII.

A.

vm.

A.

O\-4073.REP
8/24/01

Field Duplicate

No field duplicate samples were identified in this SDG.

Other Qnalifications

The following results are qualified as estimated (Jg).

• All TPHG detected results reported below the required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.
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B. The following results are quaiified as estimated (Jj).

• All detected results flagged with a "Z". o
Detected results flagged Z by the laboratory indicate that the standard fuel pattern does not match
the detected compound.

Full Validation Criteria for Sample SBII-I06(0-3 ') *

IX. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XI.

A.

01-4073.REP
8/24/01

Compound Identification

Target compound identification was considered to be correct for sample SB 11-106(0-3')*.
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o I.

TPH EXTRACTABLE (TPHE) ANALYSIS (EPA SW 846 Method 8015)

Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. Due to surrogate recovef'j problems, the following detected and nondetected results are qualified as
estimated (JalUJa).

It All TPHE compounds in sample SB 11-1 07(20')

The surrogates outside of QC limits are listed below.

Sample ill
SBII-I07(20')

Surrogate
Octacosane, C28

%R
57

QC Limits
75-125%

Low recoveries indicate that detected and nondetected results may be biased low.

ill. Matrix SpikellVlatrix Spike Duplicate (MSIMSD)

o A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

v. Blank Contamination

A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

()
01-4073.REP
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VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHE detected results reported below the required report limit (RL)

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o

Full Validation Criteria/or Sample SRI 1-106(0-3') *

IX. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XI. Compound Identification o
A. Target compound identification was considered to be correct for sample SB 11-1 06(0-3 ')*.

01-4073.REP
8/24/01
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A. All analyses were conducted within all specifications of the requested methods.
o I.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments

II. Usability

Volatile Analvsis

- A. Due to severe problems in the instrument calibration in the volatile analysis, selected sample
results were rejected. The findings were as follows:

• Due to initial calibration RRF problems, Acetone nondetected results were rejected in
samples SB 11-104(0-3'), SBll-104(5-10'), and SBII-I05(0-3').

• Due to continuing calibration RRF problems, Acetone nondetected results were rejected in
samples SBII-I04(0-3'), SBII-I04(5-10'), and SBII-I05(O-3').

B. Due to surrogate, common laboratory contamination, and instrument calibration problems in the
volatile analysis, several samples were qualified as estimated. The findings were as follows:

• Due to common laboratory contamination problems, Methylene chloride was qualified
nondetect in one sample.

o • Due to continuing calibration %D problems, Chloroethane nondetected results were
qualified as estimated in three samples and 4-Methyl-2-pentanone and Naphthalene
nondetected results were qualified as estimated in one sample.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for volatile analysis in this SDG.

PAR Analvsis

A. No results for PAH analysis were rejected in this SDG.

B. Due to instrument calibration and compound quantitation problems in the PAR analysis, several
samples were qualified as estimated. The findings were as follows:

o Due to continuing calibration %D problems, Anthracene results were qualified as
estimated in four samples.

• Due to initial calibration compound quantitation problems, Dibenz(a,h)anthracene,
Fluorene, and Pyrene nondetected results were qualified as estimated in one sample.

• Due to compound quantitation problems, Phenanthrene and Anthracene detected results
were qualified nondetect in one sample.

o OI-4073.REP
8/24/01

• All detected results reported below the RL were qualified as estimated.
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C. No samples were reextracted or reanalyzed for PAH analysis in this SDG.

TPH Gasoline Analvsis

A. No results for TPH gasoline analysis were rejected in this SDG.

B. Due to problems in the TPH gasoline analysis, several samples were qualified as estimated. The
findings were as follows:

• All detected results flagged with a "2" by the laboratory were qualified as estimated.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG.

TPH Extractable Analvsis

A. No results for TPH extractable analysis were rejected in this SDG.

B. Due to surrogate problems in the TPH extractable analysis, several samples were qualified as
estimated. The findings were as follows:

• Due to surrogate recovery problems, all TPH extractable results were qualified as
estimated in one sample.

o

c.

• All detected results reported below the RL were qualified as estimated.

No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG. o
III. The quality control criteria reviewed, other than those discussed above, were met and are considered

acceptable. Sample results that were found to be estimated (J) are usable for limited purposes only.
Sample results that were found to be rejected (R) are unusable for all purposes. Based upon the cursory
and full data validation all other results are considered valid and usable for all purposes.

01-4073.REP
8/24/01
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Site:

DATA VALIDATION REPORT

Point Malate, Site 3 RA

Contract Task Order (CTO) No.: G0069-379COI04

Laboratory: Applied P & Ch Laboratory

Data Reviewer:

FirrnlProj. No:

Review Date:

Sample Delivery Group (SDG) No.:

Richard Amano, Stacey Ma\Takos, Erlinda Rauto, Dung Ngo, and
Pei Geng.

Laboratory Data Consultants, Inc./6928D

August 20 through August 22, 2001

01-4098

Sample Nos.: SBI 1-1 14(0-3')
SBll-114(5-10')
SBll-115(0-3')
SBll-115(5-1O')

SBl1-115A(l9.7-20,1)
SBll-115A(20.5-20.7)
SBll-115A(5-10')
SBll-115A(l5-16')*

SB1 1-1 19(0.5-3')
SBl1-119(5-10')
SBll-114(0-3')MS
SB11-114(0-3')MSD

SBll-115(5-10')MS
SB11-115(5-10')MSD
SB11-119(0.5-3')MS
SB11-119(O.5-3')MSD

o Matrix:

* Full Validation Sample

Soil

.Col1ection Date(s): June 12, 2001

The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999). In
addition, the Tetra Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses" and
"Data Validation Guidelines for Non-CLP Organic Analyses" (March 1997), and the document entitled
"PRC Comprehensive Long-term Environmental Action Navy II Analytical Services Statement ofWork"
(September 1998) were used along with other specified criteria in EPA methods. Data validation
requirements are presented below.

/\UC; 3 1 2001

Certified by Richard Amana
Principal Chemist

,
.' ~--.- ,,,,.,£_~.,-,., .•._,....- .. ,. _ ........_~.>

I certify that all data validation criteria outlined in the above referenced documents were assessed, and any
quali lOns oe to the data were in accordance with those documents.

o
01-4098.REP
8/24/01



DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

o

CLP Organic Parameters CLP Inorganic Parameters

* Holding times * Holding times
GCIMS instrument performance check * Initial and continuing calibrations

* Initial and continuing calibrations * Blanks

* Blanks * Matrix spike

* Surrogate recovery * Laboratory control sample or blank

* Matrix spike/matrix spike duplicate spike

* Laboratory control sample or blank spike * Field duplicates

* Field duplicates * Matrix duplicates

* Internal standard performance ICP interference check sample
Target compound identification GFAA quality control
Tentatively identified compounds * ICP serial dilution
Compound quantitation Sample result verification
Reported detection limits Analyte quantitation
System performance Reported detection limits

* Overall assessment of data for the SDG * Overall assessment of data for the SDG 0
Non-CLP Organic and Inorganic Parameters

o1-4098.REP
8/24101

*
*
*
*
*
*
*
*
*

*

Method compliance
Holding times
Initial and continuing calibrations
Blanks
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Matrix duplicates
Surrogate recovery
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

2
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o DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated nondetected result

.J Estimated detected result

R Rej ected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance

o d Duplicate precision exceedance

o

e Matrix spike/laboratory control sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

Internal standard exceedance

j Other qualifications

01-4098.REP
8/24/01
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TABLE 1
CURSORY DATA VALIDATION SUl\1l\IARY

Analysis Holding Surrogates MSIMSD Matrix LCS Blanks Calibrations Internal Field Other
Times Duplicates Standards Duplicates

VOA .I pg.6 .I N/A .I pg.6 pg. 7 .I N/A pg. 8

PAlls .I .I .I N/A .I .I .I N/A N/A pg.9-10

TPUG .I pg. 11 pg. 11-12 N/A .I .I .I N/A N/A pg. 12

BTEX .I .I .I N/A .I .I .I N/A N/A pg. 12

TPHE .I .I .I N/A .I .I .I N/A N/A pg. 14-15

Notes:
-J indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers are described in the text.

01-4098 REP
8/24/01
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o C)
TABLE 2

FULL DATA VALIDATION SUM.MARY
Sample(s) SBll-115A(15-16')*

o

Analysis GCfMS Tuning Target Compound Compound or Reported Detection Tentatively System Interference Check Graphite Furnace
List Identification Analyte Limits Identified PerfOJlllanCC Sample Quality Control

Quantification Compounds

VOA ../ ../ ../ ../ N/A ../ N/A N/A

PAHs N/A ../ pg. 10 ../ N/A ../ N/A N/A

TPHG N/A ../ ../ ../ N/A ../ N/A N/A

BTEX N/A ../ ../ ../ N/A ../ N/A N/A

TPHE N/A ,(' ../ ../ N/A ../ N/A N/A

Notes:

" indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control exc~pt where noled. Any outliers found are described below.

01-4098 REP
8/24/01
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DATA ASSESSMENT

VOLATILE ANALYSIS (EPA SW 846 Method 8260B)

I. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. Due to surrogate recovery problems, the following detected results are qualified as estimated (Ja).

o

• All volatile compounds in sample

The surrogates outside ofQC limits are listed below.

SBII-114(O-3')

Sample ill
SBll-114(O-3')

Surrogate
1,2-Dichloroethane-d4

%R
130

QC Limits
75-129%

ITI.

High percent recoveries indicate that detected results may be biased high.

Matrix Sp'ikelMatrix Spike Duplicate (MSIMSD) o
A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. Due to common laboratory contamination, the following results are considered nondetected (UJb).

• Acetone in samples

• 2-Butanone in sample

SBll-115A(20.5-20.7) SBll-119(O.5-3')

. SB11-115A(20.5-20.7)

SBll-119(5-10')

01·4098.REP
8/24/01

Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants
when found at levels less than 5x the CRQL in environmental samples and not found in the
associated blanks.

6
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VI. Calibrations

o A. Due to severe initial calibration problems, the following detected results are estimated and the
nondetected results are rejected (JclRc).

• Acetone in samples SBl1-114(0-3')
SBll-115(0-3')

SB11-119(0.5-3')
8B11-119(5-10')

SB11-115A(20.5-20.7)

The relative response factor which did not meet the QC limit of ~ 0.05 are listed below.

Calibration Date
6/11/01
6/18/01

Compound
Acetone
Acetone

RRF
0.042
0.035

B. Due to severe continuing calibration problems, the following detected results are estimated (Jc).

• Acetone in sample SB11-115A(20.5-20.7)

The relative response factor which did not meet the QC limit of ~ 0.05 are listed below.

Calibration Date
6/19/01

Compound
Acetone

RRF
0.031

c. Due to continuing calibration problems, the following detected and nondetected results are qualified as
estimated (JcIUJc).

• Acetone and 2-Butanone in samples 8B11-114(0-3')
8Bll-1l5(0-3')

8Bll-119(0.5-3')
5B11-119(5-10')

The following continuing calibrations had percent differences (%D) of>25% .

Calibration Date
6/13/01
6/13/01

Compound
Acetone
2-Butanone

%D
61.52
36.12

VII. Internal Standards

A. All criteria were met.

VIII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

o
01-4098.REP
8/24/01
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IX. Other Qualifications o
A. The following results are qualified as estimated (Jg).

• All VOA detected results reported below the RL.

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o

o
OI-4098.REP
8/24/01
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o
1.

A.

II.

- A.

ill.

A.

IV.

A.

V.

A.

POLYNUCLEAR AROMATIC HYDROCARBON (PAIl) A1~ALYSIS
(EPA SW 846 Method 8310)

Holding Times

All criteria were met.

Surrogate Recovery

All criteria were met.

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

All criteria were met.

Blank Spike or Laboratory Control Sample (LCS)

All criteria were met.

Blank Contamination

All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Internal Standards

A. All criteria were met.

VllI. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

o
01-4098,REP
8124101

• All PAHs detected results reported below the RL
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Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

. B. Due to identification problems, the following results were raised to the reporting Limit (RL) and are
reported as nondetected (UJj).

o
• Anthracene and Benzo(k)f1uoranthene in sample

• Anthracene in samples .

• Phenanthrene in sample

SBI1-114(O-3')

SB 11-114(5-10')

SBl1-115(O-3')

SBll-119(O.5-3')

o'.4098.REP
8/24/01

The result reported was less than 1/2 the RL. It is the opinion of the reviewer that the positive
results reponed by the laboratory for the compounds listed above are both qualitatively and
quantitatively unacceptable.

10

o

o



o
1.

A.

II.

- A.

TPH GASOLINE (TPHG) and BENZENE, TOLUENE, ETHYLBENZENE, & XYLENES (BTEX)
ANALYSIS (EPA SW 846 Method 8015)

Holding Times

All criteria were met.

Surrogate Recovery

Due to surrogate recovery problems, the following detected and nondetected results are qualified as
estimated (Ja/VJa).

• TPH as gasoline in sample SB 11-115A(15-16')*

The surrogates outside of QC limits are listed below.

Sample ill
SB11-115A(15-16')*

Surrogate
Bromotluorobenzene

%R
43

QC Limits
75-125%

o
Low recoveries indicate that detected and nondetected results may be biased low.

B. Due to surrogate recovery problems, the following detected results are qualified as estimated (Ja).

• TPH as gasoline in samples SB11-114(5-10') SB11-115A(19.7-20.1) SB11-115A(15-16')*

The surrogates outside ofQC limits are listed below.

Sample ill
SB 11-114(5-10')
SB 11-115A(19.7-20.1)
SBll-115A(15-16')*

Surrogate
Bromofluorobenzene
Bromofluorobenzene
Bromofluorobenzene

%R
133
381
173

QC Limits
75-125%
75-125%
75-125%

High percent recoveries indicate t~at detected results may be biased high.

ID. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A. Due to accuracy problems in the MSIMSD analysis, the following detected results are qualified as
estimated (Je).

• TPH as gasoline in sample SB11-115(5-10')

The recoveries that did not meet the QC limits are listed below.

o
01-4098.REP
8/24/01

Sample ID
SB11-115(5-1O')

Compound
TPH as gasoline

MS%R
66

11

MSD%R
47

QC Limits
70-130%

RPD
34

QCLimits
::::30



Only the spiked samples were affected by these outliers. Detected results were biased low. False
nondetects may have been reported.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

o

V. Blank Contamination

- A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

VIII. Other Qualifications

0A. The following results are qualified as estimated (Jg).

• All TPHG detected results reported below the required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

B. The following results are qualified as estimated (Jj).

• All detected results flagged with a "Z".

Detected results flagged Z by the laboratory indicate that the standard fuel pattern does not match
the detected compound.

Full Validation Criteria for Sample SBII-lISA (1S-16 ~ *

IX. Compound Quantitation and Reported Detection Limits

A.

01-4098.REP
8/24/01

Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

12
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x. System Performance

o A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system de!,'Tadation was noted.

o

Xl. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-115A(15"16')*.

o
0\.4098.REP
8124/01
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TPH EXTRACTABLE (TPHE) ANALYSIS (EPA SW 846 Method 8015)

I. Holding Times

A. All criteria were met.

II. Surrogate.Recovery

A. All criteria were met.

·0

III. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. All criteria were met. 0
VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

VIll. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHE detected results reported below the required report limit (RL)

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o
01-4098. REP
8124101
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oo
B.The following results are qualified as estimated (Jj).

All detected results flagged with a "Z".

Detected results flagged Z by the laboratory indicate that the standard fuel pattern does not match
the detected compound.

Full Validation Criteria for Sample SBll-115A(15-16~*

IX. Compound Quantitation and Reported D·etection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

x. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

o

o

XI.

A.

o1-4098.REP
8124/01

Compound Identification

Target compound identification was considered to be correct for sample SB 11-115A(l5-16')*.

15
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I.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments o
A. All analyses were conducted within all specifications of the requested methods.

II. Usability

Volatile Analvsis

- A. Dueto severe problems in the instrument calibration in the volatile analysis, selected sample
results were rejected. The findings were as follows:

• Due to initial calibration RRF problems, Acetone nondetected results were rejected in
samples SBll-114(O-3') and SBI I-I 15(0-3').

B. Due to surrogate, common laboratory contamination, and instrument calibration problems in the
volatile analysis, several samples were qualified as estimated. The findings were as follows:

• Due to surrogate recovery problems, all volatile detected results were qualified as estimated in
one sample.

• Due to common laboratory contamination problems, Acetone was qualified nondetect in
three samples and 2-Butanone was qualified nondetect in one sample.

• Due to initial calibration RRF problems, Acetone detectedresults were qualified as
estimated in three samples. o

• Due to continuing calibration RRF problems, Acetone detected results were qualified as estimated
in one sample.

• Due to continuing calibration %D problems, Acetone and 2-Butanone results were
qualified as estimated in four samples.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for volatile analysis in this SDG.

PAH Analvsis

A. No results for PAH analysis were rejected in this SDG.

B. Due to compound quantitation problems in the PAH analysis, several samples were qualified as
estimated. The findings were as follows:

• Due to compound quantitation problems, Anthracene detected results were qualified
nondetect in three samples and Phenanthrene and Benzo(k)f1uoranthene detected results
were qualified as estimated in one sample.

01-4098. REP

8/24/01

• All detected results reported below the RL were qualified as estimated.
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o
c.

A.

B.

No samples were reextracted or reanalyzed for PAR analysis in this SDG.

TPH Gasoline Analvsis

No results for TPR gasoline analysis were rejected in this SDG.

Due to surrogate and MSJMSD problems in the TPH gasoline analysis, several samples were
qualified as estimated. The findings were as follows:

• Due to surrogate recovery problems, TPH as gasoline nondetected results were qualified
as estimated in one sample ;lnd TPH gasoline detected results were qualified as estimated
in three samples.

• Due to MS/MSD recovery and precision problems, TPH as gasoline detected results
were qualified as estimated in one sample.

• An detected results flagged with a "Z" by the laboratory were qualified as estimated.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG.

TPH Extractable Analvsis

A. No results for TPH extractable analysis were rejected in this SDG.

o B. Due to problems in the TPH extractable analysis, several samples were qualified as estimated.
The findings were as follows:

• All detected results flagged with a "Z" by the laboratory were qualified as estimated.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

III. The quality control criteria reviewed, other than those discussed above, were met and are considered
acceptable. Sample results that were found to be estimated (1) are usable for limited purposes only.
Sample results that were found to be rejected (R) are unusable for all purposes. Based upon the cursory
and full data validation all other results are considered valid and usable for all purposes.

o
01-409S,REP
8/24/01
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Site:

Contract Task Order (CTO) No.:

Laboratory:

Data Reviewer:

FirmfProj. No:

Review Date:

DATA VALIDATION REPORT

Point Molate, Site 3 RA

G0069-379CO104 .

Applied P & Ch Laboratory

Richard Amana, Stacey Mavrakos, Erlinda Rauto, Dung Ngo, and
Pei Geng.

Laboratory Data Consultants, Inc./6928I

August 21, 2001

o

Sample Delivery Group (SDG) No.:

Sample Nos.: SSTG-OO 1

01-2784

SSTG-002 SSTG-001MS SSTG-OO 1MSD

The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999). In
addition, the Tetra Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses" and
"Data Validation Guidelines for Non-CLP Organic Analyses" (March 1997), and the document entitled
"PRC Comprehensive Long-term Environmental Action Navy II Analytical Services Statement of Work"
(September 1998) were used along with other specified criteria in EPA methods. Data validation
requirements are presented below.

Matrix:

Collection Date(s):

* Full Validation Sample

Soil and Water

March 30, 200 1 o

I certify that all data validation criteria outlined in the above referenced documents were assessed, and any
quali de to the data were in accordance with those documents.

Certified by Richard Amano
Principal Chemist

01·2784.REP
8124/01
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o
DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

CLP Organic Parameters CLP Inorganic Parameters

o

*

*
*
*
*
*
*
*

*

Holding times
GCI.MS instrument performance check
Initial and continuing calibrations
Blanks
Surrogate recovery
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Internal standard performance
Target compound identification
Tentatively identified compounds
Compound quantitation
Reported detection limits
System performance
Overall assessment of data for the SDG

*
*
*
*
*

*
*

*

*

Holding times
Initial and continuing calibrations
Blanks
Matrix spike
Laboratory control sample or blank
spike
Field duplicates
Matrix duplicates
ICP interference check sample
GFAA quality control
ICP serial dilution
Sample result verification
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

Non-CLP Organic and Inorganic Parameters

o
o1·2784.REP
8124/01

*
*
*
*
*
*
*
*
*

*

Method compliance
Holding times
Initial and continuing calibrations
Blanks
Matrix spike/matrix spike duplicate
-Laboratory control sample or blank spike
Field duplicates
Matrix duplicates
Surrogate recovery
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

2



DATA VALIDATION QUALIFIERS Al'ID CODES

Data Validation Qualifiers

UJ Estimated nondetected result

J Estimated detected result

R Rej ected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and conunon blank contamination

o

c Calibration exceedance

d Duplicate precision exceedance o
e Matrix spike/laboratory control sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

Internal standard exceedance

j Other qualifications

Ol.2784.REP
8/24/01
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o
TABLE 1

CURSORY DATA VALIDATION SUMMARY

o

tl
r.ll

Analysis Holding Surrogates MSfMSD Matrix LCS Blanks Calibrations Iptemal Field Other
Times Duplicates Standards Duplicates

TPHG .( pg.6 pg.6 N/A .( pg. 7 .( N/A N/A pg.9

BTEX .( .( .( N/A .( ./ ./ N/A N/A pg.9

TPHE .( .( .( N/A .( .( ./ N/A N/A pg. 8

Notes:
;J indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.,
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers are described in the text.

01-2784 REP
8124;01
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TABLE 2
FULL DATA VALIDATION SUMMARY

Samllle(s) NOlle

Analysis GCIMS Tuning Target Compound Compound or Reported Detection Tentatively System Interference Check Graphite Furnace
List Identification Analyte Limits Identified Perforn1ance Sample Quality Control

Quantification Compounds

TPHG N/A N/A N/A N/A N/A N/A N/A N/A

BTEX N/A N/A N/A N/A N/A N/A N/A N/A

TPHE N/A N/A N/A N/A N/A N/A N/A N/A

Notes:
~ indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers found are described below.

01-2784 REP
8/24/01
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o
1.

A.

II.

A.

DATA ASSESSMENT

TPH GASOLINE (TPHG) and BENZENE, TOLUENE, ETHYLBENZENE, & XYLENES (BTEX)
ANALYSIS (EPA SW 846 Method 8015)

Holding Times

All criteria were met.

Surrogate Recovery

Due to surrogate recovery problems, the following detected results are qualified as estimated (Ja).

• TPH as gasoline in sample SSTG-OOI

The surrogates outside ofQC limits are listed below.

Sample ill
SSTG-OOI

Surrogate
Bromotluorobenzene

%R
180

QC Limits
75-125%

o .III.

High percent recoveries indicate that detected results may be biased high.

MatriX SpikelMatrix Spike Duplicate (MSIMSD)

A. Due to accuracy problems in the MSIMSD analysis, the following detected results are qualified as
estimated (Je).

• Benzene, Ethylbenzene, Toluene, o-Xylene, m,p-Xylenes, and Methyl-tert-butyl
ether in sample

The recoveries that did not meet the QC limits are listed below.

SSTG-OOI

B. The MSIMSD analysis was not performed for sample SSTG-002.

o
Ol-2784.REP
XI27I2001

Sample ill Compound MS%R MSD%R OCLimits RPD OC Limits
SSTG-OOI Benzene 58 64 70-130%
SSTG-OOI Ethylbenzene 11 16 70-130% 37 :::;30
SSTG-OOI Toluene 62 69 70-130%
SSTG-OOI o-Xylene 9 43 70-130% 131 :::;30
SSTG-OOI m,p-Xylenes 14 25 70-130% 56 :::;30
SSTG-OOI Methyl-tert-butyl ether 59 61 70-130%

Only the spiked sample was affected by this outlier. Detected results were biased low. False
nondetects may have been reported.

6



IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met. o
V. Blank Contamination

A. Due to method blank contamination, the following results are considered nondetected (UJb).

• Toluene in sample SSTG·OOI

The following compound was detected in the associated method blank at the concentration noted
below.

Compound
Toluene

VI. Calibrations

A. All criteria were met.

Blank ill
SBLKOI

Concentration
0.7 ug/Kg

. VIT. Field Duplicate

A. No field duplicate samples were identified in this SDG. o
VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHG detected results reported below the required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit ofdetection.

B. The following results are qualified as estimated (Jj).

• All detected results flagged with a "Z".

Detected results flagged Z by the laboratory indicate that the standard fuel pattern does not match
the detected compound.

o
Ol·2784.REP
R/24/01
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o
TPH EXTRACTABLE (TPHE) ANALYSIS (EPA SW 846 Method 8015)

1. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

0 A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHE detected results reported below the required report limit (RL)

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o
01-2784.REP
8124/01
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I.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments o
A. All analyses were conducted within all specifications of the requested methods with the exceptions

listed below.

• For the TPH gasoline and BTEX analysis, the MSMSD analysis was not perfonned for
sample SSTG-002.

II. Usability

TPH Gasoline Analvsis

A. No results for TPH gasoline analysis were rejected in this SDG.

B. Due to surrogate, MSMSD, and method blank contamination problems in the TPH gasoline
analysis, several samples were qualified as estimated. The findings were as follows:

• Due to surrogate recovery problems, TPH gasoline detected results were qualified as
estimated in one sample.

•

•

Due to MS/MSD recovery and precision problems, Benzene, Ethylbenzene, Toluene, 0

Xylene, m,p-Xylene, and Methyl-tert-butyl ether detected results were qualified as
estimated in one sample.

Due to method blank contamination problems, Toluene was qualified nondetect in one
sample.

o
• All detected results flagged with a "Z" by the laboratory were qualified as estimated.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPHgasoline analysis in this SDG.

TPH Extractable Analysis

A. No results for TPH extractable analysis were rejected in this SDG.

B. Due to problems in the TPH extractable analysis, several samples were qualified as estimated.
The findings were as follows:

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

Ill.

01-1'J84.REP
8124/01

The quality control criteria reviewed, other than those discussed above, were met and are considered
acceptable. Sample results that were found to be estimated (J) are usable for limited purposes only.
Based upon the cursory and full data validation all other results are considered valid and usable for all
purposes.

9
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o. Site:

Contract Task Order (CTO) No.:

Laboratory:

Data Reviewer:

DATA VALIDATION REPORT

Point Molate, Site 3 RA

GO069-379CO104

Applied P & Ch Laboratory

Richard Amano, Stacey Mavrakos, Erlinda Rauto, Dung Ngo,
Pei Geng, Ming Hwang, and Steve Ziliak.

FirmlProj. No:

Review Date:

Sample Delivery Group (SDG) No.:

Laboratory Data Consultants, Inc.l6928G

August 20 through August 23, 2001

01-4317

I \ (
n\' \/\'0 \
Vi\,V, \

\ ,4 /
• 'l AIVV·

Sample Nos.: EB-01
EB-02
SBI1-103(0.0-3.0)*
SBI1-103(5.0-1O.0)

SB 11-103(15.0-16.0)
SB 11-103(17.5-18.0)
SB 11-103(18.5-19.0)

EB-01MS
EB-OIMSD
EB-01DUP

EB-02MS
EB-02MSD
EB-02DUP

o Matrix:

Collection Date(s):

* Full Validation Sample

Soil and Water

June 21, 2001

The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999)
and "USEPA Contract Laboratory Program National Functional Guidelines For Inorganic Data Review"
(February 1994). In addition, the Tetra Tech EM!, Inc. documents "Data Validation Guidelines for CLP
Inorganic Analyses," "Data Validation Guidelines for Non-CLP Organic Analyses" (March 1997), and the
document entitled "PRC Comprehensive Long-term Environmental Action Navy II Analytical Services
Statement of Work" (September 1998) were used along with other specified criteria in EPA methods. Data
validation requirements are presented below.

ata validation criteria outlined in the above referenced documents were assessed, and any
"w'IlW'mAde to the data were in accordance with those documents.

o

Certified by Richard Amano
Principal Chemist

DI·4317.REP
81271200\
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DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

o

CLP Organic Parameters CLP Inor2:anic Parameters

*

*
*
*
*
*
*
*

*

Holding times
GClMS instrument performance check
Initial and continuing calibrations
Blanks
Surrogate recovery
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Internal standard performance
Target compound identification
Tentatively identified compounds
Compound quantitation
Reported detection limits
System performance
Overall assessment of data for the SDG

*
*
*
*
*

*
*

*

*

Holding times
Initial and continuing calibrations
Blanks
Matrix spike
Laboratory control sample or blank
spike
Field duplicates
Matrix duplicates
ICP interference check sample
GFAA quality control
ICP serial dilution
Sample result verification
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

o
Non-CLP Onranic and Inorganic Parameters

OI-4317.REP
812712001

*
*
*
*
*
*
*
*
*

*

Method compliance
Holding times
Initial and continuing calibrations
Blanks
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Matrix duplicates
Surrogate recovery
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

2
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o DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated nondetected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance

e Matrix spikellaboratory control sample (LCS) recovery exceedance
o d Duplicate precision exceedance

o

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

Internal standard exceedance

j Other qualifications

Ol-4317.REP
812712001
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TABLEt
CURSORY DATA VALIDATION SUMMARY

Analysis Holding Surrogates MSIMSD Matrix LCS Blanks Calibrations Intemal Field Other
Times Duplicates Standards Duplicates

VOA ./ ./ ./ N/A ./ pg.6 pg.6-7 ./ N/A pg. 7

Metals ./ N/A ./ pg. 10 ./ pg. 9 ./ N/A N/A pg.1O

PAHs ./ ./ ./ N/A ./ ./ ./ N/A N/A pg. 11-12

TPHG ./ pg. 13 ./ N/A ./ ,/ ./ N/A N/A pg.14

BTEX ./ ./ ,/ N/A ./ ,/ ./ N/A N/A pg. 14

TPHE ./ ./ ,/ N/A ./ ./ ./ N/A N/A pg. 15-16

Notes:
..J indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualifieq, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers are described in the text.

OHJI7.REP
S/27;2001
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o o
TABLE 2

~'ULL DATA VALIDATION SUMMARY
Sample(s) SBll-103(O.O-3.0)*

o

U GClMS Tuning Target Compound Compound or Reported Detection Tentatively System Interference Check Graphite Fumace
List Identilication Analyte Limits Identified Performance Sanlple Quality Control

Quantification Compounds

VOA ,/ ,/ .I ,/ N/A .I N/A N/A

Metals N/A ,/ .I ,/ N/A ,/ ,/ ,/

PAHs N/A ,/ pg. 12 ,/ N/A .I N/A N/A

TPHG N/A .I .I ./ N/A ./ N/A N/A

BTEX N/A ,/ ,/ ,/ N/A ;,/ N/A N/A

TPHE N/A ,/ .I ,/ N/A ,/ N/A N/A

Notes:
'-J indicates that all quality control cliteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis. .
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers found are described below.

OI-4.J17.REP
8m/zOO)
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DATA ASSESSMENT

VOLATILE ANALYSIS (EPA SW 846 Method 8260B)

I. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

o

V. Blank Contamination o
A. Due to common laboratory contamination, the following results are considered nondetected (UJb).

• 2-Butanone in samples EB-Ol EB-02

Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants
when found at levels less than 5x the CRQL in environmental samples and not found in the
associated blanks. .

VI. Calibrations

A. Due to severe initial calibration problems, the following nondetected results are rejected (Rc).

• Acetone in samples EB-Ol EB-02

The relative response factor which did not meet the QC limit of ~ 0.05 are listed below.

B. Due to severe continuing calibration problems, the following nondetected results are rejected (Rc).

OI-4317,REP
812712001

Calibration Date
6/18/01

Compound
Acetone

6

RRF
0.035

o



The relative response factor which did not meet the QC limit of 2: 0.05 are listed below.o
• Acetone in samples

Calibration Date
6/26/01

EB-Ol

Compound
Acetone

EB-02

RRF
0.032

C. Due to continuing calibration problems, the following nondetected results are qualified as estimated (UJc).

• Trichlorofluoromethane in samples EB-Ol EB-02

The following continuing calibrations had percent differences (%D) of >25% .

Calibration Date
6/26/01

VII. Internal Standards

A. All criteria were met.

VIII. Field Duplicate

Compound
Trichlorofluoromethane

%D
25.67

o
A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All VOA detected results reported below the RL.

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to tl}e uncertainty in analytical precision near the limit of detection.

Full Validation Criteriafor Sample SBll-103(O.O-3.0J*

X. GCIMS Instrument Performance Checks

A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GClMS instrument
performance check. The samples were analyzed within 12 hours of the associated instrument
performance check.

o
OI·4317,REP
812712001
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XI. Target Compound List (TCL) Identification

A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated.
Target compound identification was considered to be correct. o

XII. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
Thereported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

XIII. Tentatively Identified Compounds (TICs)

A. The sample spectra and library searches were not performed for this SDG.

XIV. System Performance

A. The samples were evaluated for reconstructed ion chi-omatogram (RIC) baseline shifts, extraneous
peaks, loss of resolution, and peak tailing. No system degradation was noted.

o

OI·4317.REP
812712001
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o. I. Holding Times

CLP METALS ANALYSIS

A. All criteria were met.

II. Calibrations

A. All criteria were met.

III. Blank Contamination

A. Due to calibration and method blank contamination, the following results are considered
nondetected (UJb).

• Barium, Beryllium, Cadmium, Cobalt, Copper, Molybdenum, Nickel, Silver, and
Vanadium in sample

• Barium., Beryllium, Cobalt, Copper, Nickel, Potassium, and Vanadium in sample

EB-01

EB-02

The following metals were detected in the associated calibration and method blanks at the
concentrations noted below.

o Analyte
Barium
Beryllium
Cadmium
Cobalt
Copper
Molybdenum
Nickel
Potassium
Silver
Vanadium

Blank ID
ICB
ICB
rCE
rCB
rCB
ICB
rCB
ICB
CCB
rCB

Concentration, uglL
2.4

0.36
0.44
0.97
4.89
1.49
0.91

66.15
0.33
0.89

Detected results less than 5x the maximum blank contamination were qualified.

IV. Matrix Spike (MS)

A. All criteria were met.

o
OJ-4317.REP
812712001
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V. Matrix Duplicate

A. Due to precision problems in the matrix duplicate analysis, the following detected results are
qualified as estimated (Jd).

o
• Aluminum and Iron in samples EB-Ol EB-02

The following analytes had relative percent differences (RPD) outside the QC limits.

Sample ID
EB-OIDUP
EB-OIDUP

Analyte
Aluminum
Iron

RPD
34.1
40.0

QCLimits
::;20
::;20

VI. Laboratory Control Sample (LCS)

A. All criteria were met.

VII. rcp Serial Dilution

A. Due to ICP serial dilution problems, the following detected results are qualified as estimated (Jj).

• Aluminum, Magnesium, and Potassium in samples EB-Ol EB-02

The percent difference between the original sample result and the serial dilution result was outside 0
the QC limits of 10% for analyte concentrations greater than 50x the IDL as shown below.

Sample ID
EB-Ol
EB-Ol
EB-Ol

VIII. Field Duplicate

Analvte
Aluminum
Magnesium
Potassium

Original Concentration, uglL
831
352
334

50x IDL urrlL
485
275
265

%D
30.7
13.0
68.3

A. No field duplicate samples were identified in this SDG.

IX. . Other Qualifications

A. The following results are qualified as estimated (Jg).

• All CLP metals results above the IDL but below the CRDL

OI·4317.REP
812712001

Results above the IDL but below the CRDL are considered qualitatively acceptable but
quantitatively unreliable due to uncertainties in the analytical precision near the limit of detection.

10
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()
POLYNUCLEAR AROMATIC HYDROCARBON (PAR) ANALYSIS

(EPA SW 846 Method 8310)

I. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

0 A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Internal Standards

A. All criteria were met.

VIII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All PAHs detected results reported below the RL

0 11OJ-43J7.REP
812712001



Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation Criterio.for Sample SB11-103(0.0-3.0)*

X. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated. with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

B. Due to initial calibration problems, the following detected and nondetected results are qualified as
estimated (JjIUJj).

o

• Benzo(g,h,i)perylene, Dibenz(a,h)anthracen~,Fluorene. and Pyrene in sample SB 11-103(0.0-3'())

The low standard in the initial calibration curve is greater than 2 times the reporting limit.

C. Due to identification problems. the following results were raised to the reporting Limit (RL) and are
reported as nondetected (UJj).

• Phenanthrene in sample SB 11-103(0.0-3.0)*

The result reported was less than 1/2 the RL. It is the opinion of the reviewer that the positive 0
results reported by the laboratory for the compounds listed above are both qualitatively and
quantitatively unacceptable.

XI. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XII. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-103(0.0-3.0)*.

Ol-4317.REP
812712001
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o
TPH GASOLINE (TPHG) and BENZENE, TOLUENE, ETHYLBENZENE, & XYLENES (BTEX)

ANALYSIS (EPA SW 846 Method 8015)

I. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. Due to surrogate recovery problems, the following detected results are qualified as estimated (Ja).

" TPH as gasoline in samples SB 11-103(15.0-16.0) SB 11-103(18.5-19.0)

The surrogates outside of QC limits are listed below.

Samole ill
SB 11-103(15.0-16.0)
SB 11-103(18.5-19.0)

Surroe:ate
Bromofluorobenzene
Bromofluorobenzene

%R
153
145

QCLimits
75-125%
75-125%

High percent recoveries indicate that detected results -may be biased high.

III. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

o A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

o Ol-4317.REP
812712001
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VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHG detected results reported below the required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o

Full Validation Criteria for Sample SBll-103(O.O-3.0)*

IX. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights. volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes. and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks. loss of resolution, and peak
tailing. No system degradation was noted.

XI. Compound Identification o
A. Target compound identification was considered to be correct for sample SB 11-103(0.0-3.0)*.

OI·4317.REP
812712001
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o I.

TPH EXTRACTABLE (TPHE) ANALYSIS (EPA SW 846 Method 8015)

Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

0
A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHE detected results reported below the required report limit (RL)

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o
OI·4317.REP
812712001
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B. The followin~ results are qualified as estimated (Jj).

• All detected results flagged with a "Z". o
Detected results flagged Z by the laboratory indicate that the standard fuel pattern does not match
the detected compound.

Full Validation Criteria for Sample SB11-103(0.0-3.0)*

IX. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XI. Compound Identification

A.

OI-4317.REP
812712001

Target compound identification was considered to be correct for sample SB 11-103(0.0-3.0)*.

16

o

o



o 1.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments

A. All analyses ",'ere conducted within all specifications of the requested methods.

II. Usability

Volatile Analvsis

A. Due to severe problems in the instrument calibration in the volatile analysis, selected sample
results were rejected. The findings were as follows:

• Due to initial calibration RRF problems, Acetone nondetected results were rejected in
samples EB-O 1 and EB-02.

• Due to continuing calibration RRF problems, Acetone nondetected results were rejected
in samples EB-Ol and EB-02.

B. Due to common laboratory contamina~ion and instrument calibration problems in the volatile
analysis, several samples were qualified as estimated. The findings were as follows:

• Due to common laboratory contamination problems, 2-Butanone was qualified nondetect
in two samples.

o • Due to continuing calibration %D problems, Trichlorofluoromethane nondetected results
were qualified as estimated in two samples.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for volatile analysis in this SDG.

CLP Metals Analvsis

A. No results for CLP metals analysis were rejected in this SDG.

B. Due to calibration and method blank contamination, DUP, and rcp serial dilution problems in
the metals analysis, several samples were qualified as estimated. The findings were as follows:

• Due to calibration and method blank contamination problems, Cadmium, Potassium,
Molybdenum, and Silver were qualified nondetect in one sample and Barium, Beryllium,
Cobalt, Copper, Nickel, and Vanadium were qualified nondetect in two samples.

• Due to DUP precision problems, Aluminum and Iron detected results were qualified as
estimated in two samples.

• Due to rcp serial dilution sample problems, Aluminum, Magnesium, and Potassium
detected results were qualified as estimated in two samples.

o
OI-43J7.REP
812712001

• All detected results reported above the IDL but below the CRDL were qualified as
estimated.
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C. No samples were reextracted or reanalyzed for CLP metals analysis in this SDG.

PAH Analvsis

A. No results for PAR analysis were rejected in this SDG.

B. Due to compound quantitation problems in the PAR analysis, several samples were qualified as
estimated. The findings were as follows:

• Due to initial calibration compound quantitation problems, Benzo(g,h,i)perylene,
Dibenz(a,h)anthracene, Fluorene, and Pyrene results were qualified as estimated in one
sample.

• Due to compound quantitation problems, Phenanthrene detected results were qualified
nondetect in one sample.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for PAH analysis in this SDG.

TPH Gasoline Analvsis

A. No results for TPH gasoline analysis were rejected in this SDG.

o

B. Due to surrogate problems in the TPR gasoline analysis, several samples were qualified as
estimated. The findings were as follows:

• Due to surrogate recovery problems, TPH gasoline detected results were qualified as
estimated in two samples. o

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG.

TPH Extractable Analvsis

A. No results for TPH extractable analysis were rejected in this SDG.

B. Due to problems in the TPH extractable analysis, several samples were qualified as estimated.
The findings were as follows: .

• All detected results flagged with a "z" by the laboratory were qualified as estimated.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

III. The quality control criteria reviewed, other than those discussed above, were met and are considered
acceptable. Sample results that were found to be estimated (J) are usable for limited purposes only.
Sample results that were found to be rejected (R) are unusable for all purposes. Based upon the cursory
and full data validation all other results are considered valid and usable for all purposes.

01·4317.REP
812712001
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o
Site:

Contract Task Order (CTO) No.:

Laboratory:

DATA VALIDATION REPORT

Point Malate, Site 3 RA

G0069-379C0104

Applied P & Ch Laboratory

Data Reviewer:

FirmlProj. No:

Review Date:

Sample Delivery Group (SDG) No.:

Richard Amano, Stacey Mavrakos, Erlinda Rauto, Dung Ngo, and
Pei Geng.

Laboratory Data Consultants, Inc./6928B

August 20 through August 22,2001

01-4225

Sample Nos.: SB 11-117(0-3 .0)
SBll-117(5-10)
SB11-l17A(0-3.0)
SBll-121(O.5-3.0)*
SB1l-121(5-10.0)

SB 11-117A(5.0-1O.0)
SB11-1l7A(9.5)
SB11-117A(l3.0-13.5)
SBll-121(l7.5-17.8)
SB 11-117A(O-3.0)MS

SB11-117A(O-3.0)MSD
SBll-121(5-10.0)MS
SBll-121(5-10.0)MSD
SB11-117A(l3.0-13.5)MS
SBII-117A(13.0-13.5)MSD

o Matrix:

Collection Date(s):

* Full Validation Sample

Soil

June 18, 2001

()

The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999). In
addition, the Tetra Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses" and
"Data Validation Guidelines for Non-CLP Organic Analyses" (March 1997), and the document entitled
"PRC Comprehensive Long-term Environmental Action Navy II Analytical Services Statement of Work"
(September 1998) were used along with other specified criteria in EPA methods. Data validation
requirements are presented below.

I certify that all data validation criteria outlined in the above referenced documents were assessed, and any
qualifi de to the data were in accordance with those documents.

Amano

01-4225.REP
8/24/01



DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

o

eLP Organic Parameters CLP Inonmnic Parameters

*

*
*
*
*
*
*
*

*

Holding times
GC/MS instrument performance check
Initial and continuing calibrations
Blanks .
Surrogate recovery
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Internal standard performance
Target compound identification
Tentatively identified compounds
Compound quantitation
Reported detection limits
System performance
Overall assessment of data for the SDG

*
*
*
*
*

*
*

*

*

Holding times
Initial and continuing calibrations
Blanks
Matrix spike
Laboratory control sample or blank
spike
Field duplicates
Matrix duplicates
Iep interference check sample
GFAA quality control
ICP serial dilution
Sample result verification
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

o
Non-CLP Organic and Inonranic Parameters

01-4225.REP
8124101

*
*
*
*
*
*
*
*
*

*

Method compliance
Holding times
Initial and continuing calibrations
Blanks
Matrix spike/matrix spike duplicate
Laboratory control sample or blarik spike
Field duplicates
Matrix duplicates
Surrogate recovery
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

2



o DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ

J

- R

NJ

Estimated nondetected result

Estimated detected result

Rejected result

Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance

o d Duplicate precision exceedance

e Matrix spike/laboratory control sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

Internal standard exceedance

j Other qualifications

()
01-4225.REP
8/24/01
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TABLE 1
CURSORY DATA VALIDATION SUMMARY

Analysis Holding Surrogates MSIMSD Matrix LCS Blanks Calibrations Iptemal Field Other
Times Duplicates Standards Duplicates

VOA ../ ../ ../ N/A ../ pg.6 pg.6-7 ../ N/A pg.8

PAHs ../ ../ pg.9 N/A ../ ../ ../ N/A N/A pg. 10

TPHG ../ pg. 12 pg. 12 N/A ../ ../ ../ N/A NlA pg. 13

BTEX ../ ../ ../ N/A ../ ../ ../ N/A N/A pg. 13

TPHE ../ ../ ../ N/A ../ ../ ../ N/A N/A pg. 14

Notes:

" indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
NIA indicates the parameter is not applicable to an analysis. '
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers are described in the text.

OJ-42~5 REP
8/24/01
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o
TABLE 2

FULL DATA VALIDATION SUMMARY
Sample(s) SBIl-121(0.5-3.0)*

o

o

Analysis GCiMS Tuning Target Compound Compound or Reported Detection Tentatively System Interference Check Graphite Furnace
List Identification Analyte Limits Identified PerfOfIJlanCe Sample Quality Control

Quantification Compounds

VOA ./ ./ ./ ./ N/A ./ N/A N/A

PAIls N/A ./ pg. 10 ./ N/A ./ N/A N/A

TPHG N/A ./ ./ ./ N/A ./ N/A N/A

BTEX N/A ./ ./ ./ N/A ./ N/A N/A

TPHE N/A ./ ./ ./ NlA ./ N/A N/A

Notes:
~ indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers found are described below.

r......' ..-
01-4225 REP
8124/01
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DATA ASSESSMENT

VOLATILE ANALYSIS (EPA SW 846 Method 8260B)

1. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

ID. Matrix SpikeIMatrix Spike Duplicate (MS/MSD)

A. The MSIMSD analysis was not performed for samples SBl1-117A(5.0-10.0), SBll-117A(9.5),
SBI1-117A(13.0-13.5), and SBII-121(0.5-3.0)*.

B. All other criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

o

A. All criteria were met. ()

V. Blank Contamination

A. Due to common laboratory contamination, the following results are considered nondetected (UJb).

• Methylene chloride in SBll-117(5-10) SB11-121(5-10.0) SB11-121(17.5-17.8)
samples

-
• Acetone in samples SBll-117(0-3.0) SBl1-117(5-10) SB11-121(17.5-17.8)

• 2-Butanone in samples SB11-121(0.5-3.0)* SBll-117A(9.5) SB11-121(17.5-17.8)
SB 11-117A(5.0-10.0) SBI1-117A(13.0-13.5)

Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants
when found at levels less than 5x the CRQL in environmental samples and not found in the
associated blanks.

VI. Calibrations

A.

O!.4225.REP
8124/01

Due to severe initial calibration problems, the following detected results are estimated and the
nondetected results are rejected (Jc/Rc).

6
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o
• Acetone in samples SBll-117(O-3.0)

SBll-117(5-l0)
SBll-117A(O-3.0)

SB1l-l21(0.5-3.0)*
SB 11-121 (5-10.0)
SB11-l17A(5.0-10.0)

SB11-1l7A(9.5)
SB11-117A(13.0-13.5)
SB11-121(l7.5-17.8)

The relative response factor which did not meet the QC limit of ~ 0.05 are listed below.

Calibration Date
6/19/01
6/18/01

Compound
Acetone
Acetone

RRF
0.025
0.035

B. Due to severe continuing calibration problems, the following detected results are estimated and the
nondetected results are rejected (Jc/Rc).

• Acetone and 2
Butanone in samples

• Acetone in samples

SBll-l17(O-3.0)
SBll-117(5-10)

SB1l-121(0.5-3.0)*
SB11-117A(l3.0-13.5)

SBll-117A(0-3.0)
SBll-l21(5-10.0)

SB11-1l7A(5.0-10.0)

SB 11-121(17.5-17.8)

SB11-l17A(9.5)

The relative response factor which did not meet the QC limit of ~ 0.05 are listed below.

o

Calibration Date
6/22/01 (8:20)
6/22/01 (8:20)
6/20/01
6/22/01 (9:01)
6/26/01

Compound
Acetone
2-Butanone
Acetone
Acetone
Acetone

RRF
0.025
0.045
0.025
0.033
0.041

C. Due to continuing calibration problems, the following detected and nondetected results are qualified as
estimated (JcIUJc).

• Carbon disulfide, 2,2-Dichloropropane, and
Carbon tetrachloride in samples

SB11-117(0-3.0)
SB11-117(5-10)
SBl1-117A(0-3.0)

SB11-121(5-10.0)
SB11-121(17.5-17.8)

• Acetone and Methyl-tert-butyl ether in sample SB 11-117A(l3.0-13.5)

The following continuing calibrations had percent differences (%D) of>25% .

o

Calibration Date
6/22/01 (8:20)
6/22/01 (8:20)
6/22/01 (8:20)
6/26/01
6/26/01

VII. Internal Standards

A. All criteria were met.

01-4225 REP
8/24/01

Compound
Carbon disulfide
2,2-Dichloropropane
Carbon tetrachloride
Acetone
Methyl-tert-butyl ether

7

%D
26.59
60.00
25.80
38.07
36.21



VIII. Field Duplicate

A. No field duplicate samples were identified in this SDG. o
IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All VOA detected results reported below the RL.

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation Criteria for Sample SBll-121(O.5-3.0) *

X. GC/MS Instrument Performance Checks

A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GelMS instrument
performance check. The samples were analyzed within 12 hours of the associated instrument
performance check.

XI. Target Compound List (TCL) Identification

A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated.
Target compound identification was considered to be correct.

o
XII. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

XllI. Tentatively Identified Compounds (TICs)

A. The sample spectra and library searches were not performed for this SDG.

XIV. System Performance

A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous
peaks, loss of resolution, and peak tailing. No system degradation was noted.

OI-4225.REP
8124101
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o
I.

A.

II.

A,

III.

A.

POLYNUCLEAR AROMATIC HYDROCARBON (PAR) ANALYSIS
(EPA SW 846 Method 8310)

Holding Times

All criteria were met.

Surrogate Recovery

All criteria were met.

Matrix SpikelMatrix Spike Duplicate (MSIMSD)

Due to precisionproblems in the MS/MSD analysis, the following detected results are qualified as
estimated (Jd).

• Benzo(a)anthracene, Chrysene, and Phenanthrene in sample SBll-121(5-10.0)

The RPDs that did not meet the QC limits are listed below.

o
Sample ill
SB 11-121(S-10.0)
SBll-121(S-10.0)
SBll-121(S-10.0)

Compound
Benzo(a)anthracene
Chrysene
Phenanthrene

RPD
12600

97
102

QC Limits
550
5S0
550

Only the spiked sample was affected by these outliers. Detected results were biased low. False
nondetects may have been reported',

IV. Blank Spike or Laboratory Control Sample (LCS).

A. All criteria were met.

V. Blank Contamination

A. All criteria were met.

VI. Calibrations

A. All criteria were met.

o
01-4225.REP
8/24/01
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VII. Internal Standards

A. All criteria were met. o
VIII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All PAHs detected results reported below the RL

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validatioll Criteria for Sample SBI1~121(O.5-3.0)*

X. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report. limits and
reflect any dilutions, weights, volumes, and percent moisture.

o
B. Due to initial calibration problems, the following detected and nondetected results are qualified as

estimated (JjIUJj).

• Benzo(g,h,i)perylene, Dibenz(a,h)anthracene, Fluorene, and Pyrene in sample SBll-121(O.5-3.0)*

The low standard in the initial calibration curve is greater than 2 times the reporting limit.

C. Due to identification problems, the following results were raised to the reporting Limit (RL) and are
reported as nondetected (UJj).

• Chrysene in sample SBll-117A(S.O-lO.O)

01-422S.REP
&124/01

The result reported was less than 1/2 the RL. It is the opinion of the reviewer that the positive
results reported by the laboratory for the compounds listed above are both qualitatively and
quantitatively unacceptable.

10
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XI. System Performance

o A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

o

XII. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-121(0.5-3.0)*.

o
o1-4225.REP
8/24/01
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1.

A.

II.

- A.

TPH GASOLINE (TPHG) and BENZENE, TOLUENE, ETHYLBENZENE, & XYLENES (BTEX)
ANALYSIS (EPA SW 846 Method 8015)

Holding Times

All criteria were met.

Surrogate Recovery

Due to surrogate recovery problems, the following detected results are qualified as estimated (Ja).

o

• TPH as gasoline in samples SBll-121(0.5-3.0)*

The surrogates outside of QC limits are listed below.

SBll-117A(9.5) SBI1-117A(13.0-13.5)

Sample ID
SB 11-121(0.5-3 .0)*
SB 11-117A(9.5)
SBII-117A(13.0-l3.5)

Surrogate
Bromofluorobenzene
Bromofluorobenzene
Bromofluorobenzene

%R
158
211
280

QC Limits
75-125%
75-125%
75-125%

III.

.High percent recoveries indicate that detected results may be biased high.

Matrix SpikelMatrix Spike Duplicate (MSIMSD) o
A. Due to accuracy problems in the MSIMSD analysis, the following detected and nondetected results

are qualified as estimated (JeIUJe).

• TPH as gasoline in samples SB11-117A(0-3 .0)

The recoveries that did not meet the QC limits are listed below.

SBll-117A(13.0-13.5)

Sample ill
SBI1-117A(0-3.0)
SB 11-117A(13.0-13.5)

Compound
TPH as gasoline
TPH as gasoline

MS%R
62
-26

MSD%R
53
-26

QC Limits
70-130%
70-130%

Only the spiked samples were affected by these outliers. Detected results were biased low. False
nondetects may have been reported.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

01-422S.REP
8124/01
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o

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHG detected results reported below the required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation Criteria for Sample SB11-121(0.5-3.0) *

IX. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XI. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-121 (0.5-3.0)*.

o
01-4225.REP
8/24/01
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I.

TPH EXTRACTABLE (TPHE) ANALYSIS (EPA SW 846 Method 8015)

Holding Times o
A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

In. Matrix SpikelMatrix Spike Duplicate (l\1SIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were iaentified in this SDG.

VITI. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHE detected results reported below the required report limit (RL)

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

01·422S.REP
8124/01
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Full Validation Criteria for Sample SBII-121(0.5-3.0) *

o IX. Compound Quantitation and Reported Detection Limits

o

A. Sample results were recalculated, with the proper dilution factors, weights, volumes. and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts. extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XI. Compound Identification

A. Target compound identification was considered to be correct for sample SBl1-121(O.5-3.0)*.

o
o1-4225.REP
8124/01
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I.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments o
A. All analyses were conducted within all specifications of the requested methods with the exceptions

listed below.

• For the volatile analysis, the MSIMSD analysis was not perfonned for samples SB 11
I17A(5.0-IO.O), SB11-117A(9.5), SBll-117A(13.0-13.5), and SBll-121(O.5-3.0)*.

- II. Usability

Volatile Analvsis

A. Due to severe problems in the instrument calibration in the volatile analysis, selected sample
results were rejected. The findings were as follows:

.. Due to initial calibration RRF problems, Acetone nondetected results were rejected in
samples SB11-117A(0-3.0), SBll-121(O.5-3.0)*, SBll-121(5-10.0), SB11-l17A(5.0
10.0), SB1l-117A(9.5), and SBll-117A(l3.0-13.5).

B.

• Due to continuing calibration R.RF problems, Acetone nondetected results were rejected in
samples SBll-117A(0-3.0), SB11-121(O.5-3.0)*, SBll-121(5-10.0), SBll-117A(5.0-10.0),
SB 11-117A(9.5), and SB 11-117A(13.0-13.5) and 2-Butanone nondetected results were rejected
in samples SB 11-117(0-3.0), SB 11-117(5-10), SB 11-117A(O-3.0), and SB 11-121(5-10.0).

Due to common laboratory contamination and instrument calibration problems in the volatile
analysis, several samples were qualified as estimated. The findings were as follows:

• Due to common laboratory contamination problems, Methylene chloride and Acetone
were qualified nondetect in three samples and 2-Butanone was qualified nondetect in
five samples.

• Due to initial calibration R.RF problems, Acetone detected results were qualified as
estimated in three samples.

o

• Due to continuing calibration RRF problems, Acetone detected results were qualified as estimated
in three samples and 2-Butanone detected results were qualified as estimated in one sample.

• Due to continuing calibration %D problems, Carbon disulfide, 2,2-Dichloropropane, and
Carbon tetrachloride results were qualified as estimated in five samples and Acetone and
Methyl-tert-butyl ether nondetected results were qualified as estimated in one sample.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for volatile analysis in this SDG.

PAH Analvsis

A. No results for PAH analysis were rejected in this SDG.

OI-4225.REP
&124/01
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B. Due to MS/MSD and compound quantitation problems in the PAH analysis, several samples
were qualified as estimated. The findings were as follows:

() • Due to MSIMSD precision problems, Benzo(a)anthracene, Chrysene, and Phenanthrene
. detected results were qualified as estimated in one sample.

• Due to initial calibration compound quantitation problems, Benzo(g,h,i)perylene,
Dibenz(a,h)anthracene, Fluorene, and Pyrene nondetected results were qualified as
estimated in one sample.

• Due to compound quantitation problems, Chrysene detected results were qualified
nondetect in one sample.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for PAH analysis in this SDG.

TPH Gasoline Analvsis

A. No results for TPH gasoline analysis were rejected in this SDG.

B. Due to surrogate and MSIMSD problems in the TPH gasoline analysis, several samples were
qualified as estimated. The findings were as follows:

• Due to surrogate recovery problems, TPH as gasoline detected results were qualified as
estimated in three samples.

() • Due to MSIMSD recovery problems, TPH as gasoline results were qualified as estimated
in two samples.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG.

TPH Extractable Analvsis

A. No results for TPH extractable analysis were rejected in this SDG.

B. Due to problems in the TPH extractable analysis, several samples were qualified as estimated.
The findings were as follows:

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

In. The quality control criteria reviewed, other than those discussed above, were met and are considered
acceptable. Sample results that were found to be estimated (J) are usable for limited purposes only.
Sample results that were found to be rejected (R) are unusable for all purposes. Based upon the cursory
and full data validation all other results are considered valid and usable for all purposes.

o
01-4225.REP
8124/01
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Site:

Contract Task Order (CTO) No.:

Laboratory:

Data Reviewer:

DATA VALIDATION REPORT

Point Molate, Site 3 RA

G0069-3 79CO104

Applied P & Ch Laboratory

Richard Amano, Stacey Mavrakos, Erlinda Rauto, Dung Ngo,
Pei Geng, Ming Hwang, and Steve Ziliak.

o

Firm/Proj. No:

Review Date:

Sample Delivery Group (SDG) No.:

Sample Nos.: SB 11-100(0.0-3.0)
SB 11-1 00(5.0-10.0)
SBI1-101(0.0-3.0)
SBl1-101(5.0-10.0)

Laboratory Data Consultants, Inc.l6928H

August 20 through August 23,2001

01-4255

SB11-102(O.O-3.0)
SBI1-102(5.0-9.0)
SBII-102A(0.0-3.0)
SB 11-1 02A(5.0-1 0.0)*

C\\~\() \
\Vifv

SB11-100(0.0-3.0)MS
SB 11-1 00(0.0-3 .O)MSD
SB11-100(0.0-3.0)DUP

Matrix:

Collection Date(s):

* Full Validation Sample

Soil

June 19,2001 o
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999)
and "USEPA Contract Laboratory Program National Functional Guidelines For Inorganic Data Review"
(February 1994). In addition, the Tetra Tech EMI, Inc. documents "Data Validation Guidelines for CLP
Inorganic Analyses," "Data Validation Guidelines for Non-CLF Organic Analyses" (March 1997), and the
document entitled "PRC Comprehensive Long-term Environmental Action Navy II Analytical Services .
Statement ofWork" (September 1998) were used along with other specified criteria in EPA methods. Data
validation requirements are presented below.

I certify that all data validation criteria outlined in the above referenced documents were assessed, and any
qualifi' e to the data were in accordance with those documents.

Certified by Richard Amano
Principal Chemist

OI-4255.REP
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DATA VALIDAnON REQUIREMENTS

o Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

CLP Onranic Parameters CLP Inorganic Parameters

o

*

*
*
*
*
*
*
*

*

Holding times
GC/MS instrument performance check
Initial and continuing calibrations
Blanks
Surrogate recovery
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Internal standard performance
Target compound identification
Tentatively identified compounds
Compound quantitation
Reported detection limits
System performance
Overall assessment of data for the SDO

*
*
*
*
*

*
*

*

*

Holding times
Initial and continuing calibrations
Blanks
Matrix spike
Laboratory control sample or blank
spike
Field duplicates
Matrix duplicates
ICP interference check sample
OFAA quality control
ICP serial dilution
Sample result verification
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDO

Non-CLP Organic and Inomanic Parameters

o Ol-4255.REP
B/24/01

*
*
*
*
*
*
*
*
*

*

Method compliance
Holding times
Initial and continuing calibrations
Blanks
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Matrix duplicates
Surrogate recovery
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDO

2



DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated nondetected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

o

c Calibration exceedance

e Matrix spikel1aboratory control sample (LCS) recovery exceedance

d Duplicate precision exceedance o
f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

i . Internal standard exceedance

j Other qualifications

o1-4255.REP
8/24/01

3 o



o
TABLE 1

CURSORY DATA VALIDATION SUMMARY

o

Analysis Holding Sun-ogates MSIMSD Matrix LCS Blanks Calibrations Internal Field Other
Times Duplicates Standards Duplicates

VOA .I .I .I N/A .I pg.6 pg.6-7 .I N/A pg.7-8

Metals ,f N/A ,f ,f .I pg.9 .I N/A N/A pg. 10

PABs ,f .I .I N/A ./ .I ,f N/A N/A pg. 12-13

TPHG ,f ,f ,f N/A ,f .I ,f N/A N/A pg. 14

TPIlE ,f ,f ,f N/A ./ ,f ,f N/A N/A pg. 16

Notes:
--J indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
NIA indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers are described in the text

-,-.'~:)

01-4255 REP
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TABLE 2
FULL DATA VALIDATION SUMMARY

Sample(s) SBll-121(O.5-3.0)*

Analysis GC/MS Tuning Target Compound Compound or Reported Detection Tentatively System Interference Check Graphite Furnace
List Identification Analyte Limits Identified Performance Sample Quality Control

Quantification Compounds

VOA ./ ./ ./ ./ N/A ./ N/A NlA

Metals N/A ./ ./ ./ N/A ,f pg. to-II ,f

PARs N/A ,f pg.13 ./ N/A ,f N/A N/A

TPHG N/A ./ ./ ,f N/A ./ N/A N/A

TPHE N/A ./. ./ ./ N/A ,f N/A N/A

Notes:
" indicates that all quality conh"ol criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers found are described below.

o1-~2jj.REP
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o
DATA ASSESSMENT

VOLATILE ANALYSIS (EPA SW 846 Method 8260B)

o

1.

A.

II.

A.

m.

A.

IV.

A.

V.

Holding Times

All criteria were met.

Surrogate Recovery

All criteria were met.

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

All criteria were met.

Blank Spike or Laboratory Control Sample (LCS)

All criteria were met.

Blank Contamination

A. Due to common laboratory contamination, the following results are considered nondetected (UJb).

• Acetone in samples

• 2-Butanone in samples

SBII-101(0.0-3.0)

SB 11-102(0.0-3 .0)

SB11-101(5.0-10.0)

SB11-102(5.0-9.0) SBI1-102A(5.0-10.0)*

Acetone, Methylene chloride, and 2-Butanone are considered common laboratory contaminants
when found at levels less than 5x the CRQL in environmental samples and not found in the
associated blanks.

VI. Calibrations

A. Due to severe initial calibration problems, the following detected results are estimated and the
nondetected results are rejected (Jc/Rc).

• Acetone in samples SBII-100(0.0-3.0)
SB 11-100(5.0-10.0)
SB11-101(0.0-3.0)

SBI1-101(5.0-10.0)
SB 11-1 02(0.0-3.0)
SB11-102(5.0-9.0)

SB1l-102A(0.0-3.0)
SB 11-1 02A(5.0-1 0.0)*

o
01-4255.REP
8/24/01

The relative response factor which did not meet the QC limit of ~ 0.05 are listed below.
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Calibration Date
6/19/01
6/18/01

Compound
Acetone
Acetone

RRF
0.025
0.035 o

B. Due to severe continuing calibration problems, the following detected results are estimated and the
nondetected results are rejected (Jc/Rc).

• Acetone and 2
Butanone in samples

• Acetone in samples

SB 11-1 00(0.0-3 .0)
SB11-100(5.0-10.0)

SB1I-I02(0.O-3.0)

SB1l-101(0.0-3.0)
SB11-101(5.0-10.0)

SB 11-102(5.0-9.0)

SB11-102A(0.0-3.0)

SB 11-102A(5.0-1 0.0)*

The relative response factor which did not meet the QC limit of ~ 0.05 are listed below.

Calibration Date
6/22/01 (8:20)
6/22/01 (8:20)
6/22/01 (9:01)

Compound
Acetone
2-Butanone
Acetone

RRF
0.025
0.045
0.033

C. Due to continuing calibration problems, the following nondetected results are qualified as estimated (UJc).

The following continuing calibrations had percent differences (%D) of>25% .

• Carbon disulfide, 2,2-Dichloropropane, and
Carbon tetrachloride in samples

BB 11-100(0.0-3.0)
SB 11';100(5.0-10.0)
SB11-101(0.0-3.0)

SB 11-101(5.0-1 0.0)
SB11-102A(0.0-3.0)

o
Calibration Date
6/22/01 (8:20)
6/22/01 (8:20)
6/22/01 (8:20)

VII. Internal Standards

A. All criteria were met.

VIII. Field Duplicate

Compound
Carbon disulfide
2,2-Dichloropropane
Carbon tetrachloride

%D
26.59
60.00
25.80

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

OI-4255.REP
8124101

• All VOA detected results reported below the RL.
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0,

o

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation Criteriajor Sample SB1 1-I02A (5. 0-10. 0)*

X. GCIMS Instrument Performance Checks

A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GC/MS instrument
performance check. The samples were analyzed within 12 hours of the associated instrument
performance check.

XI. Target Compound List (TCL) Identification

A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated.
Target compound identification was considered to be COlTect.

XII. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be cOlTectly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

xm. Tentatively Identified Compounds (TICs)

A. The sample spectra and library searches were not performed for this SDG.

XIV. System Performance

A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous
peaks, loss of resolution, and peak'tailing. No system degradation was noted.

o
0\.4255.REP
8/24/01
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I. Holding Times

CLP METALS ANALYSIS

o
A. All criteria were met.

II. Calibrations

A. All criteria were met.

ill. Blank Contamination

A. Due to calibration and method blank contamination, the following results are considered
nondetected (UJb).

• Beryllium in sample SBII-IOO(0.0-3.0)

• Selenium in samples SBII-100(O.0-3.0) SBll-102(5.0-9.0) SBll-102A(5.0-10.0)*
SBl1-102(O.0-3.0) SBl1-102A(O.O-3.0)

• Silver in samples SB 11-101(0.0-3.0) SBl1-l0l(5.0-10.0)

• Thallium in sample SBll-lOl(5.0-l0.0) 0
• Molybdenum in samples SBll-102A(O.0-3.0) SBl1-l02A(5.0-10.0)*

• Antimony in sample SB 11-l02A(5.0-10.0)*

111e following metals were detected in the associated calibration and method blanks at the
concentrations noted below.

Analyte
Antimony
Beryllium
Silver
Selenium
Thallium
Molybdenum

BlankID
rCB
CCB
rCB
CCB
rCB
rCB

Concentration
5.12
0.11
1.33

-1.88
1.88
0.88

Detected results less than 5x the maximum blank contamination were qualified.

IV. Matrix Spike (MS)

A. All criteria were met.

o1-4255.REP
8124/01
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V. Matrix Duplicate

A. All criteria \vere met.

o

VI. Laboratory Control Sample (LCS)

A. All criteria were met.

VII. ICP Serial Dilution

A. All criteria were met.

VITI. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All CLP metals results above the IDL but below the CRDL

Results above the IDL but below the CRDL are considered qualitatively acceptable but
quantitatively unreliable due to uncertainties in the analytical precision near the limit of detection.

Full Validation Criteriafor Sample SBll-102A(5.0-10.0)*

X. Analyte Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample r~sults. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

XI. Graphite Furnace Atomic Absorption (GFAA) Analysis

A. The GFAA analysis was not utilized in this SDG.

XU. ICP Interference Check Sample

o
A.

01-4255.REP
8/24/01

Due to spectral interferences, the following detected and nondetected results are qualified as
estimated (JjIUJj).

10



Positive and negative results greater than the IDLfor non-spiked analytes were reported for the
ICSA solution. Further evaluation of the sample indicates that spectral interferences may exist due
to a high concentration of Iron in the sample.

• Cadmium, Silver, and Thallium in sample SBII-I02A(5.0-10.0)*

()

o

01-4255,REP
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o
POLYNUCLEAR AROMATIC HYDROCARBON (pAR) ANALYSIS

(EPA SW 846 Method 8310)

I. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

0 A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Internal Standards

A. All criteria were met.

VIII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

o
01-4255.REP
B/24101

• All PAHs detected results reported below the RL
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Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation Criteria/or Sample SBll-102A (5.0-1 O. 0) *

x. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

B. Due to initial calibration problems, the following detected and nondetected results are qualified as
estimated (Jj/UJj).

o

• Benzo(g,h,i)perylene. Dibenz(a,h)anthracene, and Fluorene in sample SBI1-102A(5.0-10.0)*

The low standard in the initial calibration curve is greater than 2 times the reporting limit.

XI. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XII. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-102A(5 .0-1 0.0)*.

o

o1-42SS.REP
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o I.

TPH GASOLINE (TPHG) ANALYSIS (EPA SW 846 Method 8015)

Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix SpikelMatrix Spike Duplicate (MS/MSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

0
A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHG detected results reported below the required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o
01-4255.REP .
8/24/01
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Full Validation Criteriafor Sample SB11-102A(5. 0-1 O. 0) *

IX. Compound Quantitation and Reported Detection Limits o
A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent

moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XI. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-102A(5.0-l 0.0)*.

o

01·42SS.REP
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TPH EXTRACTABLE (TPHE) ANALYSIS (EPA SW 846 Method 8015)

0 I. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix SpikelMatrix Spike Duplicate (MS/MSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

0
A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPRE detected results reported below the required report limit (RL)

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

o
01-4255. REP
8/24/01
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Full Validation Criteriafor Sample SB11-102A(5. 0-10.0)*

IX. Compound Quantitation and Reported Detection Limits o
A. Sample results were recalcubted, with the proper dilution factors, weights, volumes, and percent

moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XI. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-1 02A(5.0-1 0.0)*.

o

Ot-4255.REP
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o 1.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments

A. All analyses were conducted within all specifications of the requested methods.

II. Usability

Volatile Analvsis

- - A. Due to severe problems in the instrument calibration in the volatile analysis, selected sample
results were rejected. The findings were as follows:

• Due to initial calibration RRF problems, Acetone nondetected results were rejected in
samples SB 11-100(0.0-3.0), SB 11-100(5.0-10.0), SB 11-102(0.0-3.0), SB 11-102(5.0-9.0),
SBll-102A(0.0-3.0), and SBll-I02A(5.0-1O.0)*.

• Due to continuing calibration RRF problems, Acetone nondetected results were rejected in
samples SB 11-100(0.0-3.0), SB 11-100(5.0-10.0), and SB ll-102A(0.0-3.0) and Acetone and 2
Butanone nondetected results were rejected in samples SBII-102(0.0-3.0), SBll-102(5.0-9.0),
and SB 11-102A(5.0-1O.0)*.

B. Due to common laboratory contamination and instrument calibration problems in the volatile
analysis, several samples were qualified as estimated. The findings were as follows:

o • Due to common laboratory contamination problems, Acetone was qualified nondetect in
two samples and 2-Butanone was qualified nondetect in three samples.

• Due to initial calibration RRF problems, Acetone detected results were qualified as
estimated in two samples.

• Due to continuing calibration RRF problems, Acetone and 2-Butanone detected results were
qualified as estimated in two samples.

• Due to continuing calibration %D problems, Carbon disulfide, 2,2-Dichloropropane, and
Carbon tetrachloride results were qualified as estimated in five samples.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for volatile analysis in this SDG.

CLP Metals Analvsis

A. No results for CLP metals analysis were rejected in this SDG.

B. Due to calibration and method blank contamination and ICP interference check sample analysis
problems in the metals analysis, several samples were qualified as estimated. The findings were
:lS follows:

o
OI·4255.REP
812712001
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• Due to calibration and method blank contamination problems, Beryllium, Thallium, and
Antimony results were qualified nondetect in one sample, Molybdenum and Silver were
qualified nondetect in two samples, and Selenium was qualified nondetect in five samples. o

• Due to ICP interference check sample problems, Cadmium, Silver, and Thallium results
were qualified as estimated in one sample.

• All detected results reported above the IDL but below the CRDL were qualified as
estimated.

C. No samples were reextracted or reanalyzed for CLP metals analysis in this SDG.

PAM Analvsis

A. No results for PAH analysis were rejected in this SDG.

B. Due to compound quantitation problems in the PAH analysis, several samples were qualified as
estimated. The findings were as follows:

• Due to initial calibration compound quantitation problems, Benzo(g,h,i)perylene,
Dibenz(a,h)anthracene, and Fluorene results were qualified as estimated in one sample.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for PAH analysis in this SDG.

A.

TPH Gasoline Analvsis

No results for TPH gasoline analysis were rejected in this SDG. o
B. Due to problems in the TPH gasoline analysis, several samples were qualified as estimated. The

findings were as follows:

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG.

TPH Extractable Analvsis

A. No results for TPH extractable analysis were rejected in this SDG.

B. Due to problems in the TPH extractable analysis, several samples were qualified as estimated.
The findings were as follows:

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

m.

01-42SS.REP
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The quality control criteria reviewed, other than those discussed above, were met and are considered
acceptable. Sample results that were found to be estimated (J) are usable for limited purposes only.
Sample results that were found to be rejected (R) are unusable for all purposes. Based upon the cursory
and full data validation all other results are considered valid and usable for all purposes.

19 o



o Site:

DATA VALIDATION REPORT

Point Molate. Site 3 RA

Contract Task Order (CTO) No.: G0069-379C0104

Laboratory: Applied P & Ch Laboratory

Data Reviewer: Richard Amano, Stacey Mavrakos, Erlinda Rauto, Dung Ngo, and
Pei Geng.

Firrn/Proj. No:

Review Date:

Sample Delivery Group (SDG) No.:

Laboratory Data Consultants, Inc.l6928A

August 20 through August 21, 2001

01-4188

Sample Nos.: SBll-108(O.O-3.0)
SBll-l08(5.0-l0.0)
SBI1-109(O.O-3.0)
SB11-109(5.0-1O.0)*
SBll-112(0.0-3.0)

SB11-l12(5.0-1O.0)
SBI1-110(O.0-3.0)
SB 11-110(5.0-10.0)
SB11-l11(O.0-3.0)
SBll-ll1(5.0-1O.0)

SBl1-1l6(1.0-3.0)
SB11-116(6.0-1O.0)
SB11-1l1(5.0-1O.0)MS
SBll-111(5.0-1O.0)MSD

() Matrix:

* Full Validation Sample

Soil

Collection Date(s): June 14 through June 15,2001

The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999). In
addition, the Tetra Tech EMI, Inc. documents "Data Validation Guidelines for CLP Organic Analyses" and
"Data Validation Guidelines for Non-CLP Organic Analyses" .(March 1997), and the document entitled
"PRC Comprehensive Long-term Environmental Action Navy II Analytical Services Statement of Work"
(September 1998) were used along with other specified criteria in EPA methods. Data validation
requirements are presented below.

JJ.ii:lrt:-l:r.~;ata validation criteria outlined in the above referenced documents were assessed, and any
ade to the data were in accordance with those documents.
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Certified by Richard Amano
Principal Chemist
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DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

o

eLP Organic Parameters CLP Inorganic Parameters

*

*
*
*
*
*
*
*

*

Holding times
GCMS instrument performance check
Initial and continuing calibrations
Blanks
Surrogate recovery
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Internal standard performance
Target compound identification
Tentatively identified compounds
Compound quantitation
Reported detection limits
System performance
Overall assessment of data for the SDG

*
*
*
*
*

*
*

*

*

Holding times
Initial and continuing calibrations
Blanks
Matrix spike
Laboratory control sample or blank
spike
Field duplicates
Matrix duplicates
rcp interference check sample
GFAA quality control
rcp serial dilution
Sample result verification
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

o
Non-CLP Organic and Inorganic Parameters

01-4188.REP
8124/01

*
*
*
*
*
*
*
*
*

*

Method compliance
Holding times
Initial and continuing calibrations
Blanks
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Matrix duplicates
Surrogate recovery
Analyte quantitation
Reported detection limits
Overall assessment of data for the SnG

2
o



o DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ

J

- R

NJ

Estimated nondetected result

Estimated detected result

Rejected result

Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance

o d

e

Duplicate precision exceedance

Matrix spikellaboratory control sample (LCS) recovery exceedance

o

f Field blank contamination

g Quantification below reporting limit

It Holding time exceedance

Internal standard exceedance

j Other qualifications

01.4188.REP
8/24/01
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TABLE 1
CURSORY DATA VALIDATION SUMMARY

Analysis Holding Surrogates MSIMSD " Matrix LCS Blanks Calibrations 111temal Field Other
Times Duplicates Standards Duplicates

PAI-Is ,/ ,/ ,/ NlA ,/ ./ ./' N/A N/A pg.6-7

TPHG ,/ pg.8 ,/ N/A ,/ ,/ ,/ N/A N/A pg.9

BTEX ,/ ./ ,/ N/A ./ ,/ ,/ N/A N/A pg.9

TPHE ,/ ,/ ,/ N/A ,/ ,/ pg. 10 N/A N/A pg. 11

Notes:
..J indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers are described in the text.

01-4183 REP
8/24/01
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o
TABLE 2

FULL DATA VALIDATION SUMMARY
Sample(s) SBll-109(5.0-1O.0)*

o

Analysis GC/MS Tuning Target Compound Compound or Reported Oetection Tentatively System Interference Check Graphite Furnace
List Identification Analyte Limits Identified Performance Sample Quality Control

Quantification Compounds

PARs N/A ..r pg.7 ..r N/A ..r N/A N/A

TPHG N/A ..r ..r ..r N/A ..r N/A N/A

BTEX N/A ..r ..r ..r N/A ..r N/A N/A

TPHE N/A ..r ./ ./ N/A ./ N/A N/A

Notes:
.y indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in contTol except where noted. Any outliers found are described below.

·ct 01·4188 REP
8/24/01
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DATA ASSESSMENT

POL\'NUCLEAR AROMATIC HYDROCARBON (PAH) ANALYSIS
(EPA SW 846 Method 8310)

1. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

m. Matrix Spike/Matrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

o

A. All criteria were met.

v. Blank Contamination o
A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Internal Standards

A. All criteria were met.

VIII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

LX. Other Qualifications

A.

OI-4IS8REP
8124/01

Thefollowing results are qualified as estimated (Jg).
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o
• All PAHs detected results reported below the RL

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full ValidatiOll Criteria for Sample SB11-109(5. 0-10.0) *

X. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

B. Due to initial calibration problems, the following detected and nondetected results are qualified as
estimated (Jj/UJj).

• Benzo(g,h,i)perylene, Dibenz(a,h)anthracene, and Fluorene in sample SB 11-109(5.0-10.0)*

The low standard in the initial calibration curve is greater than 2 times the reporting limit.

C. Due to identification problems, the following results were raised to the reporting Limit (RL) and are
reported as nondetected (UJj).

o • Chrysenein sample SBll-l12(0.0-3.0)

The result reported was less than 1/2 the RL. It is the opinion of the reviewer that the positive
results reported by the laboratory for the compounds listed above are both qualitatively and
quantitatively unacceptable.

XI. System Performance

A. The samples were evaluated fo~ baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

XII. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-109(5.0-10.0)*.

o
Ol-4188.REP
8124101
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TPH GASOLINE (TPHG) and BENZENE, TOLUENE, ETHYLBENZENE, & XYLENES (BTE:A)
ANALYSIS (EPA SW 846 Method 8015) 0

1. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. Due to surrogate recovery problems, the following detected results are qualified as estimated (Ja).

• TPH as gasoline in sample SB 11-109(5.0-10.0)*

The surrogates outside of QC limits are listed below.

Sample ID
SB 11-1 09(5.0-1 0.0)*

Surrorrate
Bromofluorobenzene

%R
140

QC Limits
75-125%

ID. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A.

High percent recoveries indicate that detected results may be biased high.

The MSIMSD analysis was not performed for samples SB 11-1 08(5 .0-1 0.0), SB 11-11 0(5 .0-1 0.0),
SBll-l11(0.0-3.0), SBll-1l6(6.0-10.0), and SBll-1l2(5.0-10.0).

o
B. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A.

01-41 88.REP
8/24/01

No field duplicate samples were identified in this SDG.
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VTII. Other Qualifications

o A. The following results are qualified as estimated (Jg).

• All TPHG detected results reported below the required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation Criteria for Sample SBll-1 09(5. 0-1 0.0)*

IX. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

o XI. Compound Identification

A. Target compound identification was considered to be correct for sample SBII-I09(5.0-10.0)*.

o
01·4188.REP
8/24/01
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TPH EXTRACTABLE (TPHE) ANALYSIS (EPA SW 846 Method 8015)

0
1. Holding Times

A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

lIT. Matrix SpikclMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. All criteria were met. 0
VI. Calibrations

A. Due to continuing calibration problems, the following detected and nondetected results are qualified
as estimated (JcIUJc).

• TPH as diesel in samples SBll-112(O.O-3.0)
SBll-l12(5.0-10.0)
SBl1-110(O.0-3.0)

SB 11-110(5.0-10.0)
SB 11-111(0.0-3.0)

SB11-111(5.0-10.0)
SBll-116(6.0-10.0)

The following continuing calibrations had percent differences (%D) of>15%.

Calibration Date
6/21/01

vn. Field Duplicate

Compound
TPH as diesel

%D
16

A. No field duplicate samples were identified in this SDG.

o
OI-4188.REP
8124/01

10



VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHE detected results reported below the required report limit (RL)

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analYtical precision near the limit of detection.

Full Validat~oll Criteria for Sample SBl1-1 09(5. 0-1 O. 0) *

IX. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions. weights. volumes, and percent moisture.

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

o XI. Compound Identification

A. Target compound identification was considered to be correct for sample SBII-I09(5.0-10.0)*.

o
01-4188 REP
8124/01
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I.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments o
A. All analyses were conducted within all specifications of the requested methods with the exceptions

listed below.

• For the TPH gasoline and BTEX analysis, the MSIMSD analysis was not performed for
samples SBII-I08(5.0-10.0), SBI 1-1 10(5.0-10.0), SBll-l 11(0.0-3.0), SBll-116(6.0
10.0), and SBI1-112(5.0-10.0).

II. Usability

PAH Analvsis

A. No results for PAH analysis were rejected in this SDG.

B. Due to compound quantitation problems in the PAll analysis, several samples were qualified as
estimated. The findings were as follows:

• All detected results reported below the RL were qualified as estimated.

• Due to initial calibrati01! compound quantitation problems, Benzo(g,h,i)perylene,
Dibenz(a,h)anthracene, and Fluorene nondetected results were qualified as estimated in
one sample.

• Due to compound quantitation problems, Chrysene detected results were qualified
nondetect in one sample. o

C. No samples were reextracted or reanalyzed for PAR analysis in this SDG.

TPH Gasoline Analvsis

A. No results for TPH gasoline analysis were rejected in this SDG.

B. Due to surrogate problems in the TPH gasoline analysis, several samples were qualified as
estimated. The findings were as follows:

• Due to surrogate recovery problems, TPH gasoline detected results were qualified as
estimated in one sample.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG.

TPH Extractable Analvsis

A. No results for TPH extractable analysis were rejected in this SDG.

B.

01-4188 REP
8/24/01

Due to surrogate problems in the TPH extractable analysis, several samples were qualified as
estimated. The findings were as follows:

12
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• Due to continuing calibration %D problems, TPH diesel results were qualified as
estimated in seven samples.

o • All detected results reported below the RL were qualified as estimated.

o

C. No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

Ill. The quality control criteria reviewed, other than those discussed above, were met and are considered
acceptable. Sample results that were found to be estimated (J) are usable for limited purposes only.
Sample results that were found to be rejected (R) are unusable for all purposes. Based upon the cursory
and full data validation all other results are considered valid and usable for all purposes.

o 01-41BB.REP
B124101
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Site:

Contract Task Order (CTO) No.:

Laboratory:

Data Reviewer:

DATA VALIDATION REPORT

Point Molate, Site 3 RA

00069-379CO104

Applied P & Ch Laboratory

Richard Amano, Stacey Mavrakos. Erlinda Rauto, Dung Ngo,
Pei Geng, Ming Hwang, and Steve Ziliak.

o

FirrnlProj. No:

Review Date:

Sample Delivery Group (SDG) No.:

Sample Nos.: SBll-99(0.0-3.0)*
SB 11-99(5.0-10.0)
SB 11-100A(0.0-3.0)

Laboratory Data Consultants, Inc.l6928E

August 20 through August 23, 2001

01-4280

SB11-100A(6.0-1O.0)
SB 11-118(0.0-3.0)
SB 11-118(6.0-10.0)

SB 11-99(O.O-3.0)MS
SB 11-99(O.0-3.0)MSD
SB 11-99(0.0-3.0)DUP

Matrix:

Collection Date(s):

* Full Validation Sample

Soil

June 20, 2001 o
The data were qualified according to the U.S. Environmental Protection Agency (EPA) documents "USEPA
Contract Laboratory Program National Functional Guidelines for Organic Data Review" (October 1999)
and "USEPA Contract Laboratory Program National Functional Guidelines For Inorganic Data Review"
(February 1994). In addition, the Tetra Tech EMI, Inc. documents "Data Validation Guidelines for CLP
Inorganic Analyses," "Data Validation Guidelines for Non-CLP Organic Analyses" (March 1997), and the
document entitled "PRC Comprehensive Long-term Environmental Action Navy II Analytical Services
Statement of Work" (September 1998) were used along with other specified criteria in EPA methods. Data
validation requirements are presented below.

I certify that al data validation criteria outlined in the above referenced documents were assessed, and any
quali' de to the data were in accordance with those documents.

Certified by Richard Amano
Principal Chemist

O\·42BO.REP
&12712001

1 o



o
DATA VALIDATION REQUIREMENTS

Full validation includes all parameters listed below. Cursory validation parameters are indicated by an
asterisk (*).

CLP Org:anic Parameters CLP Inorg:anic Parameters

o

*

*
*
*
*
*
*
*

*

Holding times
GC/MS instrument performance check
Initial and continuing calibrations
Blanks
Surrogate recovery
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Internal standard performance
Target compound identification
Tentatively identified compounds
Compound quantitation
Reported detection limits
System performance
Overall assessment of data for the SDG

*
*
*
*
*

*
*

*

*

Holding times
Initial and continuing calibrations
Blanks
Matrix spike
Laboratory control sample or blank
spike
Field duplicates
Matrix duplicates
ICP interference check sample
GFAA. quality control
ICP serial dilution
Sample result verification
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

Non-CLP Organic and Inorg:anic Parameters

o OI-4280.REP
8/27/2001

*
*
*
*
*
*
*
*
*

*

Method compliance
Holding times
Initial and continuing calibrations
Blanks
Matrix spike/matrix spike duplicate
Laboratory control sample or blank spike
Field duplicates
Matrix duplicates
Surrogate recovery
Analyte quantitation
Reported detection limits
Overall assessment of data for the SDG

2



DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated nondetected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

o

c Calibration exceedance

d Duplicate precision exceedance o
e Matrix spike/laboratory control sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

Internal standard exceedance

j Other qualifications

OI-4280.REP
812712001
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o o
TABLEt

CURSORY DATA VALIDATION SUMMARY

o

5 Holding Surrogates MS/MSD Matrix LCS Blanks Calibrations Ipternal Field Other
Times Duplicates Standards Duplicates

VOA ,/ Pg.6 ,/ N/A ,/ pg.6 pg. 7 ,/ N/A pg.7-8

Metals ,/ N/A ,/ ,/ ,/ pg.9 ,/ N/A N/A pg.lO

PAHs ,/ ,/ ,/ N/A ,/ ,/ ,/ N/A N/A pg. 11-12

TPHG ,/ ,/ ,/ N/A ,/ ,/ ,/ N/A N/A pg.13

TPHE ,/ ,/ ./ N/A ./ ./ ,/ N/A NlA pg. 15

Notes:
..J indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
NIA indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualified, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any olltliers are described in the text.

01·4280. REP
8127i200!
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TABLE 2
FULL DATA VALIDATION SUl\1l\IARY

Sample(s) SBl1-99(O.O-3.0)*

Analysis GClMS Tuning Target Compound Compound or Reported Detection Tentatively System Interference Check Graphite Fumace
List Identification Analyte Limits Identified Performance Sample Quality Control

Quantification Compounds

VOA ./ ./ ./ ./ N/A ./ N/A N/A

Metals N/A ./ ./ ./ N/A ./ pg. 10 ./

PARs N/A ./ pg. 12 ./ N/A ./ N/A N/A

TPHG N/A ./ ./ ./ N/A ./ N/A N/A

TPHE N/A ./ ./ ./ N/A ./ N/A N/A

Notes:
..J indicates that all quality control criteria were met for the parameter as specified in the prescribed methods and data validation guidelines.
N/A indicates the parameter is not applicable to an analysis.
If criteria were not met and the data were qualifie<;i, a page number is indicated where the qualification is detailed.
The data were evaluated for all validation criteria and were found to be in control except where noted. Any outliers found are described below.

OI-4280.REP
812712001
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o
DATA ASSESS:MENT

VOLATILE ANALYSIS (EPA SW 846 Method 8260B)

I.

A.

II.

A.

Holding Times

All criteria were met.

Surrogate Recovery

Due to surrogate recovery problems, the following detected results are qualified as estimated (Ja).

• All volatile compounds in sample SB 11-100A(6.0-1O.0)

The surrogates outside of QC limits are listed below.

Sample ill
SB 11-100A(6.0-1O.0)
SB 11-1OOA(6.0-10.0)

Surroe:ate
DibromofJuoromethane
1,2-Dichloroethane-d4

%R
130
139

QC Limits
75-124%
75-129%

o III.

High percent recoveries indicate that detected results may be biased high.

Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. Due to cornmon laboratory contamination, the following results are considered nondetected (UJb).

• Methylene cWoride in
samples

SB 11-99(0.0-3.0)*
SB 11-99(5.0-10.0)

SB 11-100A(0.0-3.0) SB 11-100A(6.0-1O.0)

o
o!·4280.REP
81281200l

Acetone, Methylene chloride, and 2-Butanone are considered cornmon laboratory contaminants
when found at levels less than 5x the CRQL in environmental samples and not found in the
associated blanks.

6



VI. . Calibrations

A. Due to severe initial calibration problems, the following nondetected results are rejected (Rc). o
• Acetone in samples SBI1-99(0.0-3.0)*

SB 11-99(5.0-10.0)
SB 11-100A(0.0-3.0) SB 11-100A(6.0-1O.0)

The relative response factor which did not meet the QC limit of ;::: 0.05 are listed below.

Calibration Date
6/19/01

Compound
Acetone

RRF
0.025

B. Due to severe continuing calibration problems, the following nondetected results are rejected (Rc).

• Acetone in samples SB 11-99(0.0-3.0)*
SB 11-99(5.0-10.0)

SBI1-100A(0.0-3.0) SB 11-100A(6.0-1O.0)

The relative response factor which did not meet the QC limit of ;::: 0.05 are listed below.

Calibration Date
6/25/01

Compound
Acetone

RRF
0.030

C. Due to continuing calibration problems, the following nondetected results are qualified as estimated (UJc).

• Acetone, 2,2-Dichloropropane, and
1,2,4-Trichlorobenzene in samples

SB 11-99(0.0-3.0)*
SBll-99(5.0-1O.0)

SBII-I00A(0.0-3.0)
SBII-100A(6.0-1O.0) o

The following continuing calibrations had percent differences (%D) of>25% .

Calibration Date
6/25/01
6/25/01
6125/01

VII. Internal Standards

A. All criteria were met.

VIII. Field Duplicate

Compound
Acetone
2,2-Dichloropropane
1,2,4-TricWorobenzene

%D
38.70
40.23
27.85

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

OI·4280.REP
812812001
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• All VOA detected results reported below the RL

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

Full Validation Criteria for Sample SB11-99(O.O-3.0)*

X. GCIMS Instrument Performance Checks

A. The ion abundance criteria were met for the bromofluorobenzene (BFB) GCIMS instrument
performance check. The samples were analyzed within 12 hours of the associated instrument
performance check.

XI. Target Compound List (TCL) Identification

A. The relative retention times, mass spectra, and peak identifications of the samples were evaluated.
Target compound identification was considered to be COlTect.

XII. Compound Quantitation and Reported Detection Limits

o
A. Sample results were recalculated with the proper dilution factors, weights, volumes, and percent

moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

XIII. Tentatively Identified Compounds (TICs)

A. The sample spectra and library searches were not performed for this SDG.

XIV. System Performance

A. The samples were evaluated for reconstructed ion chromatogram (RIC) baseline shifts, extraneous
peaks, loss of resolution, and peak tailing. No system degradation was noted.

o
01-4280. REP
812712001
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I. Holding Times

CLP METALS ANALYSIS

o
A. All criteria were met.

II. Calibrations

A. All criteria were met.

III. Blank Contamination

A. Due to calibration and method blank contamination. the following results are considered
nondetected (UJb).

• Molybdenum in sample SB 11-100A(6.0-1O.0)

The following metals were detected in the associated calibration and method blanks at the
concentrations noted below.

• Selenium in samples

Analvte
Selenium
Molybdenum

SB 11-99(5.0-10.0)

Blank ill
CCB
ICB

SB ll-100A(0.0-3.0)

Concentration. ug/L
-1.88
0.88

o
Detected results less than 5x the maximum blank contamination were qualified.

IV. Matrix Spike (MS)

A. All criteria were met.

V. Matrix Duplicate

A. All criteria were met.

VI. Laboratory Control Sample (LCS)

A. All criteria were met.

OI·4280.REP
812712001
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VII. Iep Serial Dilution

o A. All criteria were met.

VIII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All CLP metals results above the IDL but below the CRDL

Results above the IDL but below the CRDL are considered qualitatively acceptable but
quantitatively unreliable due to uncertainties in the analytical precision near the limit of detection.

Full Validation Criteriajor Sample SBll-99(O.O-3.0)*

X. Analyte Quantitation and Reported Detection Limits

o
A. Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent

moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

XI. Graphite Furnace Atomic Absorption (GFAA) Analysis

A. The GFAA analysis was not utilized in this SDG.

XII. Iep Interference Check Sample

A. Due to spectral interferences, the following detected and nondetected results are qualified as
estimated (JjIUJj).

• Cadmium, Silver, Antimony, Selenium, and Thallium in sample SB 11-99(0.0-3.0)*

()
OI-4280.REP
812712001

Positive and negative results greater than the IDL for non-spiked analytes were reported for the
ICSA solution. Further evaluation of the sample indicates that spectral interferences may exist due
to a high concentration of Iron in the sample.
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I.

A.

II.

- A.

III.

A.

IV.

A.

POLYNUCLEAR AROMATIC HYDROCARBON (PAH) ANALYSIS
(EPA SW 846 Method 8310)

Holding Times

All criteria were met.

Surrogate Recovery

All criteria were met.

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

All criteria were met.

Blank Spike or Laboratory Control Sample (LCS)

All criteria were met.

o

V. Blank Contamination

A. All criteria were met.

VI. Calibrations

A. All criteria were met.

VII. Internal Standards

A. All criteria were met.

VIII. Field Duplicate

A. No field duplicate samples were identified in this SDG.

IX. Other Qualifications

A. The following results are qualified as estimated (Jg).

o

OI-4280.REP
812712001

• All PAHs detected results reported below the RL
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o
Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the unce11ainty in analytical precision near the limit of detection.

Full Validation Criteria for Sample SRII-99(0. 0-3. 0)*

X. Compound Quantitation and Reported Detection Limits

A. Sample results were recalculated, with the proper dilution factors, weights, volumes. and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights, volumes, and percent moisture.

B. Due to initial calibration problems, the following detected and nondetected results are qualified as
estimated (JjIUJj).

• Dibenz(a,h)anthracene and Fluorene in sample SB 11-99(0.0-3.0)*

The low standard in the initial calibration curve is greater than 2 times the reporting limit.

C. Due to identification problems, the following results were raised to the repol1ing Limit (RL) and are
reported as nondetected (UJj).

The result reported was less than 1/2 the RL. It is the opinion of the reviewer that the positive
results reported by the laboratory for the compounds listed above are both qualitatively and
quantitatively unacceptable.o

• Anthracene and Chrysene in sample SB II-llS(6.0-10.0)

o

XI.

A.

XII.

A.

01·4280, REP
U271l001

System Performance

The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution, and peak
tailing. No system degradation was noted.

Compound Identification

Targetcompound identification was considered to be correct for sample SB 11-99(0.0-3.0)*.
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1.

TPH GASOLINE (TPHG) ANALYSIS (EPA SW 846 Method 8015)

Holding Times o
A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. All criteria were met. o
VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were Identified in this SDG.

VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHG detected results reported below the required report limit (RL).

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

O\·4280.REP
812712001
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Full Validation Criteriafor Sample SBl1-99(0.0-3.0)*

o IX.

A.

Compound Quantitation and Reported Detection Limits

Sample results were recalculated, with the proper dilution factors, weights, volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions. weights, volumes. and percent moisture.

o

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution. and peak
tailing. No system degradation was noted.

XI. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-99(0.0-3.0)*.

o OI·4280.REP
812712001
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I.

TPH EXTRACTABLE (TPHE) ANALYSIS (EPA SW 846 Method 8015)

Holding Times o
A. All criteria were met.

II. Surrogate Recovery

A. All criteria were met.

III. Matrix SpikelMatrix Spike Duplicate (MSIMSD)

A. All criteria were met.

IV. Blank Spike or Laboratory Control Sample (LCS)

A. All criteria were met.

V. Blank Contamination

A. All criteria were met. o
VI. Calibrations

A. All criteria were met.

VII. Field Duplicate

A. No field duplicate samples were iaentified in this SDG.

VIII. Other Qualifications

A. The following results are qualified as estimated (Jg).

• All TPHE detected results reported below the required report limit (RL)

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of detection.

OI-4280,REP
8n71200!
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Full Validation Criteriajor Sample 8B11-99(0.0-3.0)*

A. Sample results were recalculated, with the proper dilution factors, weights. volumes, and percent
moisture used to calculate the sample results. The samples were found to be correctly quantitated.
The reported detection limits were consistent with Tetra Tech EMI's required report limits and
reflect any dilutions, weights. volumes, and percent moisture.

o IX. Compound Quantitation and Reported Detection Limits

o

X. System Performance

A. The samples were evaluated for baseline shifts, extraneous peaks, loss of resolution. and peak
tailing. No system degradation was noted.

XI. Compound Identification

A. Target compound identification was considered to be correct for sample SB 11-99(O.O-3'())*.

()
OI·4280.REP
812712001
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1.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments o
A. All analyses were conducted within all specifications of the requested methods.

II. Usability

Volatile Analvsis

- A. Due to severe problems in the instrument calibration in the volatile analysis, selected sample
results were rejected. The findings were as follows:

• Due to initial calibration RRF problems, Acetone nondetected results were rejected in
samples SBll-99(0.0-3.0)*, SBll~99(5.0-1O.0),SBll-100A(0.0-3.0), and SBll
lOOA(6.0-10.0).

• Due to continuing calibration RRF problems, Acetone nondetected results were rejected
in samples SBIl-99(0.0-3.0)*, SBll-99(5.0-1O.0), SBll-100A(O.0-3.0), and SBll-
1OOA(6.0-10.0).

B. Due to surrogate, cornmon laboratory contamination, and instrument calibration problems in the
volatile analysis, several samples were qualified as estimated. The findings were as follows:

• Due to cornmon laboratory contamination problems, Methylene chloride was qualified
nondetect in four samples.

• Due to surrogate recovery problems, all volatile detected results were qualified as
estimated in one sample. o

• Due to continuing calibration %D problems, Acetone, 2,2-Dichloropropane, and 1,2,4
Trichlorobenzene nondetected results were qualified as estimated in four samples.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for volatile analysis in this SDG.

CLP Metals Analvsis

A. No results for CLP metals analysis were rejected in this SDG.

B. Due to calibration and method blank contamination and ICP interference check sample analysis
problems in the metals analysis, several samples were qualified as estimated. The findings were
as follows:

• Due to calibration and method blank contamination problems, Selenium was qualified
nondetect in two samples and Molybdenum was qualified nondetect in one sample.

OI·4280.REP
812812001

• Due to ICP interference check sample problems, Cadmium, Silver, Antimony, Selenium,
and Thallium results were qualified as estimated in one sample.
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A. All analyses were conducted within all specifications of the requested methods.
o I.

OVERALL ASSESSMENT OF DATA

Method Compliance and Additional Comments

II. Usability

Volatile Analvsis

A. Due to severe problems in the instrument calibration in the volatile analysis, selected sample
results were rejected. The findings were as follows:

• Due to initial calibration RRF problems, Acetone nondetected results were rejected in
samples SBll-99(0.0-3.0)*, SBll-99(5.0-1O.0), SBll-100A(0.0-3.0), and SBll-
1OOA(6.0-10.0).

• Due to continuing calibration RRF problems, Acetone nondetected results were rejected
in samples SBll-99(0.0-3.0)*, SBll-99(5.0-1O.0), SBll-lOOA(0.O-3.0), and SBll
100A(6.0-1O.0).

B. Due to surrogate, common laboratory contamination, and instrument calibration problems in the
volatile analysis, several samples were qualified as estimated. The findings were as follows:

o
•

•

Due to surrogate recovery problems, all volatile detected results were qualified as
estimated in one sample.

Due to common laboratory contamination problems, Methylene chloride was qualified
nondetect in four samples.

• Due to continuing calibration %D problems, Acetone and 2,2-Dichloropropane
nondetected results were qualified as estimated in four samples.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for volatile analysis in this SDG.

CLP Metals Analvsis

A. No results for CLP metals analysis were rejected in this SDG.

B. Due to calibration and method blank contamination and rcp interference check sample analysis
problems in the metals analysis, several samples were qualified as estimated. The findings were
as follows:

• Due to calibration and method blank contamination problems, Selenium was qualified
nondetect in two samples and Molybdenum was qualified nondetect in one sample.

• Due to rcp interference check sample problems, Cadmium, Silver, Antimony, Selenium,
and Thallium results were qualified as estimated in one sample.

OI·4280.REP
812712001
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c.

" All detected results reported above the IDL but below the CRDL were qualified as
estimated. .

No samples were reextracted or reanalyzed for CLP metals analysis in this SDG.

PAH Analvsis

()

A. No results for PAH analysis were rejected in this SDG.

B. Due to compound quantitation problems in the PAH analysis, several samples were qualified as
estimated. The findings were as follows:

• Due to initial calibration compound quantitation problems, Dibenz(a,h)anthracene and
Fluorene results were qualified as estimated in one sample.

• Due to compound quantitation problems. Anthracene and Chrysene detected results were
qualified nondetect in one sample.

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for PAH analysis in this SDG.

TPH Gasoline Analvsis

A. No results for TPH gasoline analysis were rejected in this SDG.

B. Due to problems in the TPH gasoline analysis, several samples were qualified as estimated. The
findings were as follows:

• All detected results reported below the RL were qualified as estimated. o
C. No samples were reextracted or reanalyzed for TPH gasoline analysis in this SDG.

TPH Extractable Analvsis

A. No results for TPH extractable analysis were rejected in this SDG.

B. Due to problems in the TPH extractable analysis, several samples were qualified as estimated.
The findings were as follows:

• All detected results reported below the RL were qualified as estimated.

C. No samples were reextracted or reanalyzed for TPH extractable analysis in this SDG.

III. The quality control criteria reviewed, other than those discussed above, were met and are considered
acceptable. Sample results that were found to be estimated (1) are usable for limited purposes only.
Sample results that were found to be rejected (R) are unusable for all purposes. Based upon the cursory
and full data validation all other results are considered valid and usable for all purposes.

OJ-4280.REP
812712001
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o
Report Date:
CTO No.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:

DATA VALIDATION REPORT

August 22, 2001
DN455
014316
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APCL)
Ken Schroeder/QuantaLex, Inc.

o

Matrix/ Parameter: Volatile Organic Analyses by SW-846 Method 8260B
l/Water Sample MWII-IOO

TPH-Purgeab1es-Gasoline Range Organics (GRO) by SW846
Method M8015V
2/Water Samples MWII-IOO, MWll-103

TPH-Purgeables-BTEX by SW846 Method 8020
l/Water Sample MWII-I03

TPH-Extractables by SW-846 Method M8015E
2/Water Samples MWII-100, MWII-I03

Polynuclear Aromatic Hydrocarbons Organic Analyses by
SW-846 Method 8310
2/Water Samples MWl1-1 00, MWII-103

CLP Metals with Mercury by SOW ILM04.0
lIWaterSample MWII-IOO

Full data validation was performed on sample MW11-100 (TPH-Extractables, TPH
Purgeables, Volatile Organics, and Metals only) and on sample MWII-I03 (TPH
Extractables, TPH-Purgeables, BTEX, and PAHs only). Cursory data validation was
performed on all other parameters.

I certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

€,.-UJJ ~-.b--- R-=:...j B.~ \'- b '-'-'
\

Certified by
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RepOli Date:
CTONo.:
SDO No.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 22, 2001
DN455
014316
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
1/Water
Applied Physics and Chemistry Laboratory (APCL)
June 21, 2001
MWll-100

o·

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRe Enviromnental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

A full validation was conducted on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding Times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
Calibrations

* Internal Standards
Field Duplicate
Other Qual ifications

* GClMS Tuning (full validation only)
* Target Compound List (TCL) Identification (full validation only)
* Compound Quantitation and Detection Limits (full validation only)
* Tentatively Identified Compollnds (TICs) (full validation only)
* System Performance (full validation only)

Overall Assessment

* AII criteria were met for this parameter

o

Page 2 014316 o
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o

o

Holding Times

Holding time criteria and sample preservation requirements were met.

Surrogate Recoveries

Surrogate recoveries met laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within QC
limits.

Blank Spike or Laboratory Control Sample (LCS)

Method blank spikes were analyzed at the required frequency. All blank spike/LCS results
were within laboratory QC limits.

Blank Contamination

Method blanks were analyzed at the required frequency.

Due to common laboratory contamination, the following results were considered non.,.
detected (UJb) and results less than the reporting limit were also raised to the reporting
limit:

• Methylene chloride, acetone, and 2-butanone in sample MWll-1 00

Methylene chloride, acetone, and 2-butanone are considered common laboratory
contaminants when found at levels less than 5x the reporting limit in environmental
samples.

The following compounds were detected 111 the associated method blanks at the
concentrations noted below.

o

Compound
Acetone
2-Butanone

Blank 1D
WBLKOI (6/28/01)
WBLKOI (6/28/01)

Page 3

Concentration, urr/L
2
5
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No action was required due to method blank contamination because associated results were
considered non-detected due to common laboratory contamination.

Trip blanks were not evaluated per the project order.

Calibrations

Due to severe calibration problems, the following detected result is estimated (Jc):

• Acetone in sample MWll-1 00

The following initial and/or continuing calibrations reported relative response factors
(RRFs) less than the QC limit of 0.05:

o

Calibration Date
06/07/01 (I-Cal)
06/28/01 (C-Cal, 10:37)

Compound
Acetone
Acetone

RRF
0.038
0.035

Due to continuing calibration problems, the following non-detected results were qualified
as estimated (UTc):

• n-Butyl benzene, 1,2,4-trichlorobenzene, naphthalene, and 1,2,3-trichlorobenzene in 0
sample MW11-100

The following continuing calibrations had percent differences (%D) greater than 25%:

Calibration Date
06/28/01 (1037)
06/28/01 (1037)
06/28/01 (1037)
06/28/01 (l037)

Compound
n-Butylbenzene
1,2,4-Trichlorobenzene
Naphthalene
1,2,3-Trichlorobenzene

%D
30.0
28.1
38.8
25.9

Internal Standard Performance

All internal standard criteria were met.

Field Duplicates

No field duplicates were analyzed in this SDG.

Page 4 014316 o
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o

o

Other Qualifications

The following result was qualified as estimated (Jg) due to results reported below the
reporting limit (RL):

• Carbon disulfide in sample MW11-100

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively umeliable due to the uncertainty in analytical precision near
the limit of detection.

GC/MS Tuning

The ion abundance criteria were met for the bromofluorobenzene (BFB) performance check
associated with the full validation sample MW11-100. The sample was analyzed within 12
hours of the associated performance check.

Target Compound List (TeL) Identification

The relative retention times, mass spectra, and peak identifications of the full validation
sample MW 11-1 00 were evaluated. Target compound identification was considered to be
correct.

Compound Quantitation and Reported Detection Limits

Results for the full validation sample MWll-l 00 were recalculated, with the proper dilution
factors, weights, and volumes used to calculate sample results. The reported detection
limits were consistent with Tetra Tech's required reporting limits and reflect any dilutions,
weights, and volumes.

Sample MWll-l 00 was analyzed at a 2X dilution due to the concentration of TPH. The
repOliing limits were raised accordingly.

Tentatively Identified Compounds (TIC)

TICs were not reported for the full validation sample MWll-l 00.

o Page 5 014316



System Performance

The full validation sample MWlI-lOO was evaluated for reconstructed ion chromatogram
baseline shifts, extraneous peaks, loss of resolution, and peak tailing. No system
degradation was noted.

Overall Assessment

Due to common laboratory contamination, the results for methylene chloride, acetone, and
2-butanone in the sample were considered non-detected and results less than the reporting
limit were also raised to the reporting limit.

Due to severe calibration problems, the detected result for acetone in the sample was
qualified as estimated.

Due to continuing calibration problems, the results for four compounds in the sample were
qualified as estimated.

Due to results reported below the repOliing limit, the result for carbon disulfide in the
sample was qualified as estimated.

o

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (1) are usable for limited 0
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the cursory data validation, all other results are considered valid and
useable for all purposes.

Although this sample was analyzed by SW-846 Method 8260B, validation was conducted
based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.
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o
DATA ASSESSMENT

TOTAL PETROLEUM HYDROCARBONS -GROIBTEX ANALYSES

Report Date:
CTO No.:
SDG No.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 22,2001
DN455
014316
Site 3 Groundwater
TPH-Purgeables-GRO and BTEX by SW846 Methods M8015V
and 8020
2/Water
Applied Physics and Chemistry Laboratory (APCL)
June 21,2001
MW11-100 (GRO only), MW11-103

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

A full validation was conducted on both samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Sun-ogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications
* Target Compound List (TCL) Identification (jill! validation on(v)

* Compound Quantitation & Detection Limits (full validation only)

Overall Assessment
* All criteria were met for this parameter
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Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the samples for TPH-Purgeables
GRO and BTEX.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. All samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

All surrogate recoveries were within QC limits of 75-125%.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within QC
limits.

Blank Spike or Laboratory Control Sample (LCS)

Method blank spikes were analyzed at the required frequency.

Due to a problem in the LCS analysis, the following detected result is qualified as estimated
(Je):

• Xylene in sample MW 11-1 03

The results obtained in the analysis of the LCS were not within the control limits as shown
below.

o

o

LCS ID
3313G.LOI
3313G..T01

Analvte
o-Xylene
a-Xylene

%R
127%
127%

QC Limits
75-125%
75-125%

The result reported for xylene in the sample listed above may be biased high.
. .
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o

o

Blank Contamination

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Trip blanks were not evaluated per the project order.

Calibl"ations

The percent relative standard deviations (%RSDs) in the initial calibration met the 20%
method criteria or the correlation coefficients (r2

) were greater than 0.99.

The percent differences (%Ds) from the continuing calibrations were within 15% for the
continuing calibrations bracketing the sample ailalyses.

Field Duplicates

No field duplicates were provided in this SDG.

Other Qualifications

No additional qualifications were required since all results were either greater than the
reporting limit or non-detected.

Target Compound List (TCL) Identification

The retention times and peak identifications of the full validation samples MWll-l 00 and
MW 11-103 were evaluated. The target compound identification was considered to be
correct.

Compound Quantitation and Reported Detection Limits

The calculations for analyte quantification and reporting limits were acceptable for the full
validation samples MW 11-1 00 and MWll-l 03. Sample results were recalculated, with the
proper dilution factors, weights, and volumes used to calculate sample results. The results
were found to be correctly quantitated. The reported detection limits were consistent with
the lower calibration standard and reflect any dilutions, weights, and volumes.
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Overall Assessment

Due to a problem in the LCS analysis, the xylene result in one sample was qualified as
estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (1) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full and cursory data validation, all other results are considered
valid and useable for all purposes.

o

o
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o
DATA ASSESSMENT

TOTAL PETROLEUM HYDROCARBONS
DIESEL RANGE ORGANICS/MOTOR OIL/JP-5/BUNKER FUEL

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

August 22, 2001
DN455
014316
Site 3 Groundwater
TPH-Extractables by SW-846 Method M8015E
2/Water
Applied Physics and Chemistry Laboratory.(APCL)
June 21, 2001
MWII-100, MWll-l03

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Envirom11ental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

A full validation was conducted on both samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times

SUlTogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications
* Target Compound List (TCL) Identification (fitll validation only)
* Compound Quantitation and Detection Limits (full validation only)

Overall Assessment

* All criteria were met for this parameter

o Page 11 014316
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Method Compliance

SW-846 Method M8015E was used to analyze the samples for TPH-Extractables: Diesel
Range Organics, motor oil, JP-5, and bunker fuel. Continuing calibration standards were
not included for bunker fuel.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times. Sample preservation requirements were met for all samples.

Surrogate Recoveries

The surrogate recoveries in both samples (55%. 47%) were below the QC limits of 60
140%. However, because the samples were analyzed at 20X dilutions, the low recoveries
of surrogate oetacosane were attributed to the dilutions and no action was taken.

o

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample 0
from another SDG. All recoveries and relative percent differences (RPDs) were within QC
limits. Motor oil, JP-5, and bunker fuel were not included in the MS/MSD analyses.

Blank Spike or Laboratol1' Control Sample (LCS)

The LCS recoveries for diesel range organics (ORO) were within QC limits of60-140%.
Only DRO was included in the LCS analyses.

Blank Contamination

Method blanks were analyzed at the required fr~quency. The method blank was not
contaminated with target analytes.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration met the 20%
method criteria.
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o

o

The percent differences (%Os) from the continuing calibrations were within 15% for the
continuing calibrations bracketing the sample analyses.

Continuing calibrations did not include bunker fuel. No action was taken.

Field Duplicates

No field duplicates were provided in this SOG.

Other Qualifications

No additional qualifications were required since all results were either greater than the
reporting limit or non-detected.

Target Compound List (TCL) Identification

The retention times and peak identifications of the full validation samples MWl1-1 00 and
MWII-I03 were evaluated. The target compound identification was considered to be
correct.

Compound Quantitation and Reported Detection Limits

The calculations for analyte quantification were acceptable for the full validation samples
MWII-I00 and MWll-l 03. Sample results were recalculated, with the proper dilution
factors, weights, and volumes used to calculate sample results. The results were found to
be correctly quantitated. The reported detection limits were consistent with the lower
calibration standard and reflect any dilutions, weights, and volumes.

The TPH-Extractable results for both samples were reported from 20X dilutions. The
reporting limits were raised accordingly.

Overall Assessment

All data was acceptable and remained unqualified.

o Page 13 014316
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DATA ASSESSMENT
POLYNUCLEAR AROMATIC HYDROCARBONS ORGANIC ANALYSIS

Report Date:
CTO No.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 22, 2001
DN455
014316
Site 3 Groundwater
Polynuclear Aromatic Hydrocarbons Organic Analyses by SW-846
Method 8310
2/Water
Applied Physics and Chemistry Laboratory (APCL)
June 21, 200]
MWll-100, MW] 1-]03

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Full validation was conducted on sample MW1l-103 and cursory validation was conducted
on sample MW11-1 00 in accordance with Tetra Tech Data Validation Guidelines. The data
were evaluated based on the following parameters: 0

* Method compliance
* Holding times

Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications

* Target Compound List (TCL) Identification (full validation only)
Compound Quantitation and Detection Limits (full validation only)
Overall Assessment

* Al J criteria were met for this parameter
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o

o

o

Method Compliance

SW-846 Method 8310 was used to analyze the samples for Polynuclear Aromatic
Hydrocarbons (PAHs).

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met for all samples.

SUlTogate Recoveries

The surrogate recoveries in both samples (167%, 141%) were greater than the QC limits of
60-140%. However, because the samples were analyzed at lOX dilutions, the low
recoveries of surrogate p-terphenyl were attributed to the dilutions and no action was taken.

Matrix SpikelMatrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within QC
limits.

Blank Spike or Laboratol'"Y Control Sample (LCS)

All LCS recoveries were within QC limits of60-140%. All compounds were included with
the exception of I-methylnaphthalene and 2-methylnaphthalene.

Blank Contamination

Method blanks were analyzed at the required frequency. The method blank was not
contaminated with target analytes.

Calibrations

The laboratory used linear regression for initial calibration. The calibration correlation
coefficients (1'2) were greater than 0.99 for all compounds.

All percent differences (%Ds) were less than 15% in the continuing calibrations from the
primary detector (the UV detector).
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Field Duplicates

No field duplicates were provided in this SDG.

Other Qualifications

The following result was qualified as estimated (Jg) due to results repOlied below the
reporting limit (RL) but more than or equal to one-half the RL:

• Fluoranthene in sample MW11-100

The following result was reported below one-half the reporting limit (RL). The result was
raised to the reporting limit and qualified as non-detected (U.Tj):

• Fluorene in sample MW11-103

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of .
detection.

Target Compound List (TCL) Identification

The retention times and peak identifications of the full validation sample MW11-1 03 were
evaluated. The target compound identification was considered to be correct.

Compound Quantitation and Reported Detection Limits

The calculations for analyte quantification were acceptable for the full validation sample
MW 11-1 03. Sample results were recalculated, with the proper dilution factors, weights, and
volumes used to calculate sample results. The results were found to be incon-ectly
quantitated. All repOlied values and reporting limits did not reflect the 2 ml final volume
but rather used 1 ml as the final volume. Results and reporting limits for the full validation
sample were corrected in the EDD.

The PAH results for the full validation sample were reported from lOX dilutions.

Overall Assessment

All detected results reported below the reporting limit but greater than or equal to one-half
the reporting limit were qualified as estimated.

o

o

o
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o

o

All detected results reported below one-half of the reporting limit were raised to the
reporting limit and qualified as non-detected.

Results and reporting limits for the full validation sample MW11-103 were corrected in the
EDD.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the cursory data validation, all other results are considered valid and
useable for all purposes.
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RepOli Date:
CTO No.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
CLPMETALS

August 22,2001
DN455
014316
Site 3 Groundwater
CLP Metals including Mercury by SOW ILM04.0
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 21,2001
MW11-100

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program Nati0l1al Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Work" (March 1997) were used along with other specified
criteria in EPA methods.

Full validation was conducted on the sample in accordance with Tetra Tech Data Validation
Guidelines. The data were evaluated based on the following parameters:

* Holding times
* Calibration

Blanks
* Matrix Spike

Matrix Duplicate
* Laboratory Control Sample

ICP Serial Dilution
Field Duplicates
Other Qualification

* Analyte Quantitation & Reported Detection Limits (full validation onM
Graphite Furnace Atomic Absorption QC (full validation only)
Interference Check Sample (full validation only)
Overall Assessment

* All criteria were met for this parameter

o

o
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()
Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The sample was analyzed within the required holding times and
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Due to calibration contamination, the following sample results were considered non
detected (UJb):

• Beryllium, cadmium, molybdenum, and selenium in sample MW11-IOO

The following are results detected in the associated calibration blanks at the maximum
concentrations noted below:

o Analvte
Beryllium
Cadmium
Molybdenum
Selenium

Blank ID
ICB
ICB
ICB
CCB

Concentration, ug/L
0.36
0.44
1.49
-2.43

Detected results less than five times the maximum blank contamination were qualified.

Matrix Spike (MS)

Matrix spike (MS) analysis was perfom1ed on a sample from another SDG. All recoveries
were within the QC limitsof75-125%.

Matrix Duplicate

Due to precision problems in the matrix duplicate analysis, the following detected results
were qualified as estimated (Jd):

• Aluminum and iron in sample MWI J-J00
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The following analytes had relative percent differences (RPDs) outside the QC limits.

Sample ID
EB-01
EB-O]

Analyte
Aluminum
Iron

RPD
34.]%
40.0%

QC Limit
<20%
<20%

o
Sample EB-01 was from another SDG.

Laboratory Control Sample

All criteria for laboratory control samples were met.

ICP Serial Dilution

Due to ICP serial dilution problems, the following detected results are qualified as estimated
(Jj):

• Aluminum, magnesium, and potassium in sample MW11-100

%D
30.7
13.0
68.3

50X IDL
485
275
265

Analyte
Aluminum
Magnesium
Potassium

The percent difference between the original sample result and the serial dilution result was
outside the QC limits of 10% for analyte concentrations greater than 50X the IDL as shown

below. 0
Original
Concentration. Ug/L

831.14
351.59
334.07

Sample ID
EB-OI
EB-01
EB-01

Sample EB-Ol is from another SDG.

Field Duplicates

There were no field duplicates in this SDG.

Other Qualification

The following results were qualified as estimated (Jg):

• All CLP Metals results above the IDL, but below the RL

o
Page 20 014316

DS 8 0 3 '( 9 , 1 5 6 5 8.... ...,'



o

o

o

Results above the IDL but below the RL are considered qualitatively acceptable but
quantitatively unreliable due to uncertainties in the analytical precision near the limit of
detection.

Analyte Quantitation and Reported Detection Limits

Sample results for the full validation sample MWl1-1 00 were recalculated with the proper
dilution factors, weights, and volumes used to calculate the sample results. The results were
found to be correctly quantitated. The reported detection limits were consistent with
TetraTech's required reporting limits and reflect any dilutions, weights, and volumes.

Graphite Furnace Atomic Absorption (GFAA) Analysis

No graphite furnace atomic absorption analyses were performed in this SDG.

Interference Check Sample

Due to ICP interference check sample results outside method QC limits, the following
detected result is qualified as estimated (Je):

• Selenium in sample MWll-1 00

The ICSAB percent recovery for seleniuill was 122.4%, outside the control limits of 80
120%. The above sample result may be biased high.

Overall Assessment

Due to calibration blank contamination, the results for beryllium, cadmium, molybdenum,
and selenium in the sample were considered non-detected.

Due to precision problems in the matrix duplicate analysis, the results for aluminum and
iron in the sample were qualified as estimated.

Due to ICP serial dilution problems, the results for aluminum, magnesium, and potassium
in the sample were qualified as estimated.

Due to ICP interference check sample results outside method QC limits, the result for
selenium in the sample was qualified as estimated.

The results for all CLP metals above the IDL, but below the RL, were qualified as
estimated.

Page 21 014316



The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any 0
purpose. Based upon the full data validation, all other results are considered valid and
usable for all purposes.

o

o
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o
DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

J Estimated detected result

R Rej ected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

o b

c

Laboratory method blank and common blank contamination

Calibration exceedance

()

d Duplicate precision exceedance

e Matrix spike! Laboratory Control Sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below repOliing limit

hHolding time exceedance

Internal standard exceedance

j Other qualifications
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Report Date:
CTONo.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:

Matrix/ Parameter:

DATA VALIDATION REPORT

August 16, 2001
DN455
014182
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APCL)
Bob Thielke - QuantaLex, Inc.

Volatile Organic Analyses by SW-846 Method 8260B
2/Water Samples MW11-l13, MW11-115

o

TPH-Purgeables as Gasoline Range Organics (GRO) by SW-846
Method M8015V
2/Water Samples MWll-l13, MW11-115

TPH-Extractables as Diesel Range Organics (DRO), lP-5, Bunker
Fuel, and Motor Oil by SW-846 Method M8015E
2/Water Samples MWll-l13, MWll-115

Major Anions by EPA Method 300.0
l/Water Sample MWll-115

Total Kjeldahl Nitrogen by EPA Method 351.3
l/Water San1ple MWl1-115

Ferrous Iron by Standard Method SM3500DFE-2
l/Water Sample MWll-1l5

Full data validation was performed on sample MWll-113 for analysis by Method 8260B,
Method M8015E, and Method M8015V.

I certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

o

Certified by I

014182

o
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o
Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 16, 2001
DN455
014182
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
2/Water
Applied Physics and Chemistry Laboratory CAPCL)
June 15,2001
MWII-113, MWII-115

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Full validation was performed on sanlple MWII-113 and cursory validation was performed
on the other sample in accordance with TetraTech Data Validation Guidelines. The data
were evaluated based on the following parameters:

* Holding Times
* SUlTogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination

Calibrations
* Internal Standards

Field Duplicate
Other Qualifications

* GC/MS Tuning (full validation only)
* Target Compound List (TCL) Identification (full validation only)
* Compound Quantitation and Detection Limits (full validation only)
* Tentatively Identified Compounds (TICs) (full validation only)
* System Performance (full validation only)

Overall Assessment

* All criteria were met for this parameter
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Holding Times

The preserved water samples were analyzed within 14 days of collection. TI1e samples were
received within the recommended temperature range of 4 ± 2°C.

Surrogate Recoveries

All surrogate recoveries were within laboratory QC limits.

Matrix SpikelMatrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were perfonned on a sample
not in this SDG. All recoveries and relative percent differences (RPDs) were within
laboratory QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Blank spikes were analyzed at the required frequency. All blank spike results were within
laboratory QC limits.

Blank Contamination

The common laboratory contaminants were not found in the samples.

Method blanks were analyzed at the required frequency. The method blanks were
contaminated with 2-butanone, methylene chloride, and/or naphthalene at values below the
reporting limits. No action was required as these compounds were either non-detected or
above the action level in the associated samples.

Trip blanks were not validated per the project order.

Calibrations

Due to severe calibration problems, the following non-detected results were rejected (Rc):

• Acetone in samples MW11-113 and MW 11-115

The following initial and/or continuing calibrations reported relative response factors
(RRFs) less than the QC limit of 0.05:

o

o

o
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o
Calibration Date
6/15/0 I (I-Cal)
6/20/01 (C-Cal)
6/21/01 (C-Cal)

Compound
Acetone
Acetone
Acetone

RRF
0.02
0.019
0.028

Due to continuing calibration problems, the following results were qualified as estimated
(JcIUJc):

• Bromomethane in sample MWl1-113
• 2-Butanone, bromoform, carbon disulfide, and chloromethane in sample MWll-115

The following continuing calibrations had percent differences (%D) greater than 25%:

Calibration Date
7/21/01 (C-Cal)
7/21/01 (C-Cal)
7/21/01 (C-Cal)
7/21/01 (C-Cal)
7/21/01 (C-Cal)
7/20/01 (C-Cal)

Compound
Bromoform
Acetone
Chloromethane
2-Butanone
Carbon disulfide
Bromomethane

%D
27.6
76.0
25.1
43.7
31.1
51.0

o

o

The result for acetone in sample MWII-115 would have been estimated also had it not been
previously rejected due to a low RRF (see above).

Internal Standard Performance

Internal standard area counts did not vary by more than a factor of two from the associated
12-hour calibration standard. The internal standard retention times did not vary more than
± 30 seconds from the retention time of the associated 12-hour calibration standards.

Field Duplicates

No field duplicates were analyzed in this SDG.

Other Qualifications

The following results were qualified as estimated (Jg):

• All detected volatile results reported below the reporting limit
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Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

GC/MS Tuning

The ion abundance criteria were met for the decafluorotriphenylphosphine (DFTPP)
perfOlmance check associated with the full validation sample MWII-113. The sample was
analyzed within 12 hours of the associated performance check.

Target Compound List (TCL) Identification

The relative retention times, mass spectra, and peak identifications of the full validation
sample MWll-113 were evaluated. Target compound identification was considered to be
correct.

Compound Quantitation and Reported Detection Limits

o

Results for the full validation sample MW11-113 were recalculated, with the proper dilution
factors, weights, and volumes used to calculate sample results. The sample was found to 0
be correctly quantitated. The reported detection limits were consistent with Tetra Tech's
required reporting limits and reflect any dilutions, weights, and volumes.

Tentatively Identified Compounds (TIC)

No TICs were reported by the laboratory and therefore were not qualified.

System Performance

The full validation sample MWll-113 was evaluated for reconstructed ion chromatogram
baseline shifts, extraneous peaks, loss of resolution, and peal<. tailing. No system
degradation was noted.

Overall Assessment

Due to severe calibration problems, the non-detected results for acetone in both samples
were rejected.

Due to continuing calibration problems, the results for four compounds in sample MW 11- 0
Page 5 014182
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o

o

o

115 and one compound in sample MWll-l13 were qualified as estimated.

Detected results reported below the reporting limit were qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R)are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Although these samples were analyzed by SW-846 Method 8260B, validation was
conducted based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS - PURGEABLES AS GRO o

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

August 16, 2001
DN455
014182
Site 3 Groundwater
TPH-Purgeables as GRO by SW-846 Method M8015V
2/Water
Applied Physics and Chemistry Laboratory (APCL)
June 15,2001
MWll-113,MWI1-115

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the sanlples in accordance with Tetra Tech Data 0
Validation Guidelines. In addition, full validation was performed on sample MW 11-113.
The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* SUlTogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications
* Target Compound List (TCL) Identification (full validation only)
* Compound Quantitation & Detection Limits (full validation only)

Overall Assessment

* All criteria were met for this parameter
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o

o

o

Method Compliance

SW-846 Method M8015V was used to analyze the samples for TPH-Purgeables as GRO.

Holding Times .

Analytical holding times were assessed to detennine whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

All sample surrogate recoveries were within 75-125%.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MSIMSD) analyses were performed on sample
MW11-113. All recoveries and relative percent differences (RPDs) were within QC limits.

Blank Spike or Laboratory Control Sample (LCS)

The LCS percent recoveries for GRO was ,,:,ithin QC limits of75-125%.

Blank Contamination

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with GRO.

Trip blanks were not validated or evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.
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Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

No other qualifications were required because the sample results for TPH-purgeables were
either non-detected or greater than the reporting limits.

Target Compound List (TCL) Identification

The areas and peak identifications of the full validation sample MW11-113 were evaluated.
Target compound identification was considered to be correct.

Compound Quantitation and Reported Detection Limits

Results for the full validation sample MWll-113 were recalculated, with the proper dilution
factors, weights, and volumes used to calculate sample results. The sample was found to
be correctly quantitated. The reported detection limits were consistent with Tetra Tech's
required reporting limits and reflect any dilutions, weights, and volumes.

Overall Assessment

All data were acceptable and remain unqualified.

o

o

o
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o
DATA ASSESSMENT

TOTAL PETROLEUM HYDROCARBONS - EXTRACTABLES
DRO, JP-5, BUNKER FUEL, MOTOR OIL

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 16, 2001
DN455
014182
Site 3 Groundwater
TPH-Extractables as DRO, JP-5, Bunker Fuel, and Motor Oil, by SW
846 Method M8015E
2/Water
Applied Physics and Chemistry Laboratory CAPCL)
June 15,2001
MW11-113, MWII-115

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was perfoffi1ed on the samples in accordance with Tetra Tech Data
Validation Guidelines. In addition, full validation was performed on sample MWI1-113.
The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Sun-ogate Recoveries

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications
* Target Compound List (TCL) Identification (fidl validation only)
* Compound QuantitationlReported Detection Limits (full validation only)

Overall Assessment

* All criteria were met for this parameter
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Method Compliance

SW-846 Method 8015 was used to analyze the samples for TPH-Extractables as Diesel
Range Organics (DRO), motor oil, lP-5, and bunker fuel. A continuing calibration standard
was not included for bunker fuel.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met.

Surrogate Recoveries

All sample surrogate recoveries were within 75-125%.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were not performed forTPH
Extractables. No action was taken.

Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for DRO were within QC limits of60-140%. Only DRO was included
in the LCS analyses.

Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was not contaminated with target analytes.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

o

o

o
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o

o

o

A continuing calibration standard was not included for bunker fuel. No action was taken
at the request of the project manager.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

No other qualifications were required because the sample results for TPH-Extractables were
either non-detected or greater than the reporting limits.

Target Compound List (TCL) Identification

The areas and peak identifications of the full validation sample MW11-113 were evaluated.
Target compound identification was considered to be correct.

Compound Quantitation and Reported Detection Limits

Results for the full validation sample MWII-113 were recalculated, with the proper dilution
factors, weights, and volumes used to calculate sanlple results. The sample was found to
be correctly quantitated. The reported detection limits were consistent with Tetra Tech's
required reporting limits and reflect any dilutions, weights, and volumes.

Overall Assessment

All data were acceptable and remain unqualified.
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RepOli Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
NON-CLP INORGANICS

August 16, 2001
DN455
014182
Site 3 Groundwater
Major Anions by EPA Method 300.0
Total Kjeldahl Nitrogen by EPA Method 351.3
Ferrous Iron by Standard Method SM3500DFE-2
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 15,2001
MW11-115

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract· Laboratory Program National Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Work" (March 1997) were used along with other specified
criteria in EPA methods.

Cursory validation was performed on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding times
* Calibration
* Blanks

Matrix Spike
* Matrix Duplicate
* Laboratory Control Sample

Field Duplicates
Other Qualifications
Analyte Quantitation & Reported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter

o

o
Page 13 014182

DS • 0 3 II 9 • 1 5 6 5 8



o

o

o

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The sample was analyzed within the required holding times and
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Calibration blanks were not analyzed for these parameters. No action was required.

Matrix Spike (MS)

Matrix spike (MS) analyses were performed on a sample from another SDG for nitrate,
orthophosphate, and sulfate and sample ER-115 for ferrous iron. All recoveries were within
the QC limits of 75-125% with the following exception. The percent recoveries for
orthophosphate (128%, 133%) exceeded QC limits. However, no action was taken since
orthophosphate was not detected in sample MWll-115 and a high bias is indicated by the
matrix spike recoveries.

Matrix Duplicate

Matrix spike duplicate (MSD) analyses were performed on a sample from another SOG for
nitrate, orthophosphate, and sulfate and sample ER-115 for ferrous iron. All relative percent
differences (RPDs) were less than the QC limit of 20%.

Laboratory Control Sample

All criteria for laboratory control samples were met.

Field Duplicates

There were no field duplicates in this SDG.
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Other Qualifications

The following result reported below the reporting limit was qualified as estimated (.Jg): 0
• Nitrate in sample MW11-115

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Analyte Quantitation and Reported Detection Limits

Full validation was not performed.

Overall Assessment

One sample result reported below the reporting limit was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and 0
useable for all purposes.

o
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o
DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

J Estimated detected result

R Rej ected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a

b

0 c

d

e

f

0:
t:>

h

I

j

o

SUlTogate recovery exceedance

Laboratory method blank and common blank contamination

Calibration exceedance

Duplicate precision exceedance

Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

Field blank contamination

Quantification below reporting limit

Holding time exceedance

Internal standard exceedance

Other qualifications
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Report Date:
CTONo.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:
Matrix! Parameter:

DATA VALIDATION REPORT

August 21, 2001
DN455
014071
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APCL)
Bill Fear - QuantaLex, Inc.
Volatile Organic Analyses by SW-846 Method 8260B
l/Water Sample MWll-44

TPH-Purgeables as Gasoline Range Organics (GRO) by SW-846
Method M8015V
2/Water Samples MW11-44, MW11-21

BTEX bySW-846 Method 8020
l/Water Sample MWll-21

TPH-Extractables as Diesel Range Organics (DRO), JP-5, Bunker
Fuel, and Motor Oil by SW-846 Method M8015E
2/Water Samples MW11-44, MW11-21

Major Anions by EPA Method 300.0
l/Water Sample MWll-44

Total Kjeldahl Nitrogen by EPA Method 351.3
l/Water Sample MWll-44

Ferrous Iron by Standard Method SM3500DFE-2
l/Water Sample MWll-44

o

o

Full validation was not performed on any sample in this SDG.

I certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.
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o Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 21,2001
DN455
014071
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
lIWater
Applied Physics and Chemistry Laboratory (APCL)
June 11, 2001
MWll-44

o

The data were qualified according to the U.S. Enviromnental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Enviromnental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding Times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
Calibrations

* Internal Standards
Field Duplicate
Other Qualifications
GC/MS Tuning (full validation only)
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation and Detection Limits (full validation only)
Tentatively Identified Compounds (TICs) (full validation only)
System Performance (full validation only)
Overall Assessment

* All criteria were met for this parameter

o
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Holding Times

The preserved water sample was analyzed within 14 days of collection. The sample was
received within the recommended temperature range of 4 ± 2°C.

Surrogate Recoveries

All surrogate recoveries were within laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within
laboratory QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Blank spikes were analyzed at the required frequency. All blank spike results were within
laboratory QC limits.

Blank Contamination

Due to common laboratory contamination, the following result was raised to the reporting
limit and considered non-detected (UJb):

• Acetone in sample MW11-44

Methylene chloride, acetone, and 2-butanone are considered common laboratory
contaminants when found at levels less than 5x the reporting limit in environmental
samples.

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Trip blanks were not evaluated per the project order.

o

o
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o
Calibrations

Due to severe calibration problems, the following non-detected result was rejected (Rc) and
the detected result was estimated (Jc):

• 2-Butanone (non-detect) and acetone and in sample MW11-44

Acetone was also qualified for common contamination.

The following calibrations reported relative response factors (RRFs) less than the QC limit
ofO.OS:

Calibration Date
6/07/01 (I-Cal)
6114101 (C-Cal)
6114/01 (C-Cal)

Compound
Acetone
Acetone
2-Butanone

RRF
0.038
0.028
0.046

Due to continuing calibration problems, the following non-detected result was qualified as
estimated (DJc):

• 1,2,3-Trichloropropane in sample MW11-44

The following continuing calibration had percent differences (%Ds) greater than 25%:

o Calibration Date
6114/01 (C-Cal)
6114/01 (C-Cal)

Compound
1,2,3-Trichloropropane
Acetone

%D
30.3
74.9

o

The result for acetone was previously qualified due to severe calibration problems and no
additional action was taken.

Internal Standard Performance

Internal standard area counts did not vary by more than a factor oftwo from the associated
12-hour calibration standard. The internal standard retention times did not vary more than
± 30 seconds from the retention time of the associated 12-hour calibration standards.

Field Duplicates

No field duplicates were analyzed in this SDG.
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Other Qualifications

The following results were qualified as estimated (Jg):

• All detected volatile results reported below the reporting limit

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

The sample required dilution as the results for cis-I,2-dichloroethene and vinyl chloride
exceeded the linear calibration range and were flagged (E) by the laboratory. Therefore the
results for these two compounds were taken from the 10 times dilution:

GCIMS Tuning

Full validation was not performed for this SDG.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Tentatively Identified Compounds (TIC)

Full validation was not performed for this SDG.

System Performance

Full validation was not performed for this SDG.

o

o

o
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o

o

Overall Assessment

Due to common laboratory contamination, the result for acetone in the sample was raised
to the reporting limit and considered non-detected.

Due to severe calibration problems, the non-detected result for 2-butanone was rejected and
the result for acetone was estimated.

Due to continuing calibration problems, the result for 1,2,3-trichloropropane in the sample
was qualified as estimated.

Detected results reported below the reporting limit were qualified as estimated.

The detected results for cis-l ,2-dichloroethene and vinyl chloride were taken from the 10
times dilution.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (1) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Although these samples were analyzed by SW-846 Method 8260B, validation was
conducted based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.

Page 6 014071

DS • 0 a'? 9 • 1 5 6 5 8



DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS - PURGEABLES AS GRO

ANDBTEX o
Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:

Laboratory:
Collection Date:
Samples:

August 21,2001
DN455
014071
Site 3 Groundwater
TPH-Purgeables as GRO and BTEX by SW-846 Methods M8015V
and 8020
2/Water (ORO)
l/Water (BTEX)
Applied Physics and Chemistry Laboratory (APCL)
June 11, 2001
MW11-44, MWll-21

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MSIMSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications

Target Compound List (TCL) Identification (full validation only)
Compound Quantitation & Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter

o

o
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o

o

Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the samples for TPH-Purgeables
as GRO and for BTEX.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements weremet.

Surrogate Recoveries

All surrogate recoveries met laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MSIMSD) analyses were perfoffiled sample from
another SDG. All recoveries and relative percent differences (RPDs) were within QC
limits.

Blanl{ Spike or Laboratory Control Sample (LCS)

The LCS recoveries for GRO and the BTEX compounds were within QC limits of 75
125%.

Blank Contamination

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Trip blanks were not evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration met the 20%
method criteria or the correlation coefficients (r) were greater than 0.99.
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The percent differences (%Ds) from the continuing calibrations were within 15% for the
continuing calibrations bracketing the sample analyses.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

No additional qualifications were required as the sample results were either non-detected
or above the reporting limits.

Target Compound List (TeL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not perfonned for this SDO.

Overall Assessment

All GRO and BTEX data was acceptable and remained unqualified.

o

o

o
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS-EXTRACTABLES

DRO, JP-5, BUNKER FUEL, MOTOR OIL

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 21,2001
DN455
014071
Site 3 Groundwater
TPH-Extractables as DRO, IP-5, Bunker Fuel, and Motor Oil by SW
846 Method M8015E
2/Water
Applied Physics and Chemistry Laboratory (APCL)
June 11, 2001
MWll-44, MWll-21

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications

Target Compound List (TCL) Identification (full validation only)
Compound Quantitation/Reported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter
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Method Compliance

SW-846 Method M8015E was used to analyze the samples for TPH-Extractables as Diesel 0
Range Organics (DRO), motor oil, JP-5, and bunker fuel. A continuing calibration standard --
was not included for bunker fuel.

Holding Times

Analytical holding times were assessed to determine whedler the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met.

Surrogate Recoveries

All surrogate recoveries were within 60-140%.

Matdx SpikelMatrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed sample from
another SDG. All recoveries and relative percent differences (RPDs) were within QC
limits. Only DRO was included in the MSIMSD analyses. 0
Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for DRO were within QC limits of 60-140%. Only DRO was included
in the LCS analyses.

Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was not contaminated with target analytes.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria. o
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o

o

A continuing calibration standard was not included for bunker fuel. No action was taken
at the request of the project manager. The detected results for bunker fuel were actually
quantitated using DRO and the concentration was reported as bunker fuel.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

No additional qualifications were required since all results were either greater than the
reporting limit or non-detected.

Target Compound List (TeL) Identification

·Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Overall Assessment

All TPH-Extractable data was acceptable and remained unqualified.
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Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
NON-CLP INORGANICS

August 21, 2001
DN455
014071
Site 3 Groundwater
Major Anions by EPA Method 300.0
Total Kjeldahl Nitrogen by EPA Method 351.3
Ferrous Iron by Standard Method SM3500DFE-2
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 11,2001
MWll-44

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Work" (March 1997) were used along with other specified
criteria in EPA methods.

Cursory validation was performed on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data wer~ evaluated based on the following parameters: 0

* Holding times
* Calibration
* Blanks
* Matrix Spike
* Matrix Duplicate
* Laboratory Control Sample

Field Duplicates
* Other Qualifications

Analyte Quantitation & Reported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter

o
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o

o

Holding Times

Analytical holding times were assessed to detennine whether the holding time requirements
were met by the laboratory. The sample was analyzed within the required holding times and
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Calibration blanks were not analyzed for these parameters. No action was required.

Matrix Spike (MS)

Matrix spike (MS) analyses were perfonned on samples from another SDG for nitrate,
orthophosphate, sulfate, and TKN and on sample MWll-44 for ferrous iron. All recoveries
were within the QC limits of75-125%.

Matrix Duplicate

Matrix spike duplicate (MSD) analyses were perfomled on a sample from another SDG for
nitrate, orthophosphate, and sulfate and on sanlple MWll-44 for ferrous iron. All relative
percent differences (RPDs) were less than the QC limit of20%.

A matrix duplicate analysis was performed on sample from another SDG for TKN and the
RPD was less than or equal to the QC limit of 20%.

Laboratory Control Sample

All criteria for laboratory control samples were met.
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DS • 0 3 ?' 9 . 1 5 0 5 8



Field Duplicates

There were no field duplicates in this SDG.

Other Qualifications

No additional qualifications were required since all results were either greater than the
reporting limit or non-detected.

Analyte Quantitation and Reported Detection Limits

Full validation was not perfonned for this SDG.

Overall Assessment

All non-eLP Inorganic data were acceptable and remained unqualified.

o

o

o
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

Surrogate recovery exceedance

Laboratory method blank and common blank contan1ination

Calibration exceedance

Duplicate precision exceedance

Matrix spikel Laboratory Control Sample (LCS) recovery exceedance

Field blank contamination

Quantification below reporting limit

Holding time exceedance

Internal standard exceedance

Other qualifications
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DATA VALIDATION REPORT o
Report Date:
CTONo.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:

August 13,2001
DN455
014394
Site 3 Groundwater
.Applied Physics and Chemistry Laboratory (APCL)
Bill Fear - QuantaLex, Inc.

g/2r.f(c;) {
{t1c__

Matrix! Parameter: Volatile Organic Analyses by SW-846 Method 8260B
1/Water Sample MW11-121

TPH-Purgeables as Gasoline Range Organics (ORO) by SW-846
Method M8015V
2/Water Samples MWll-121, MW13-27

BTEX by SW-846 Method M8020
2/Water Samples MWll-121, MW13-27

TPH-Extractables as Diesel Range Organics (DRO), JP-5, Bunker
Fuel, and Motor Oil by SW.:846 Method M8015E
2/Water Samples MWll-121, MW13-27 o
Polynuclear Aromatic Hydrocarbons (PAH) Organic Analyses by
SW-846 Method 8310
2/Water Samples MWll·121, MW13-27

Cursory data validation was performed on these samples.

Certified by

I certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

~Z:,_0k&~4

o
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o Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 13, 2001
DN455
014394
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
1/Water
Applied Physics and Chemistry Laboratory (APCL)
June 25, 2001
MWll-121

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding Times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination

Calibrations
* Internal Standards

Field Duplicate
Other Qualifications
GC/MS Tuning (full validation only)
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation and Detection Limits (full validation only)
Tentatively Identified Compounds (TICs) (full validation only)
System Performance (full validation only)
Overall Assessment

* All criteria were met for this parameter
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Holding Times

The preserved water sample was analyzed within 14 days of collection. The sample was 0
received within the recommended temperature range of4 ± 2°C.

Surrogate Recoveries

All surrogate recoveries were within laboratory QC limits.

Matrix SpikelMatrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MSIMSD) analyses were performed on sample
MW11-121. All recoveries and relative percent differences (RPDs) were within laboratory
QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Blank spikes were analyzed at the required frequency. All blank spike results were within
laboratory QC limits.

Blank Contamination

The common laboratory contaminants were not found in the sample.

Method blanks were analyzed at the required frequency. The method blank was
contaminated with methylene chloride at a value below the reporting limit. No action was
required as this compound was non-detected in the sample.

Trip blanks were not validated or evaluated per the project order.

Calibrations

Due to severe calibration problems, the following non-detected result was rejected (Rc):

• Bromomethane in the sample MW11-121

The following initial and/or continuing calibrations reported relative response factors
(RRFs) less than the QC limit of 0.05:

o

o
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()
Calibration Date
7/02/01 (C-Ca1)

Compound
Bromomethane

RRF
0.034

Due to initial calibration problems, the following non-detected result was qualified as
estimated (DJc):

• Acetone in sample MWll-121

The following correlation coefficient was less than 0.990 in the initial calibration:

Calibration Date
5/08/01 (I-Cal)

Compound
Acetone

R2

0.980

Due to continuing calibration problems, the following non-detected results were qualified
as estimated (DJc): .

• Acetone, chloromethane, 2-butanone, and bromoform in sample MWll-l21

The following continuing calibrations had percent differences (%D) greater than 25%:

Calibration Date Compound %D

0 7/02/01 (C-Ca1) Bromoform 35.0
7/02/01 (C-Ca1) Acetone 119
7/02/01 (C-Ca1) Chloromethane 33.0
7/02/01 (C-Ca1) 2-Butanone 45.0
7/02/01 (C-Ca1) Bromomethane 64.9

TIle result for bromomethane was previously qualified due to severe calibration problems
and no additional action was taken.

Internal Standard Performance

Internal standard area counts did not vary by more than a factor of two from the associated
l2-hour calibration standard. The internal standard retention times did not vary more than
± 30 seconds from the retention time of the associated 12-hour calibration standards.

Field Duplicates

No field duplicates were analyzed in this SDG.

()
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Other Qualifications

The following results were qualified as estimated (Jg):

• All detected volatile results reported below the reporting limit

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

GCIMS Tuning

Full validation was not performed for this SDG.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Tentatively Identified Compounds (TIC)

Full validation was not performed for this SDG.

System Performance

Full validation was not performed for this SDG.

Overall Assessment

Due to severe calibration problems, the non-detected result for bromomethane in the sample
.was rejected.

Due to initial or continuing calibration problems, the results for four compounds in the
sample were qualified as estimated.

o

o

o
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o

o

Detected results repo-rted below the reporting limit were qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Although this sample was analyzed by SW-846 Method 8260B, validation was conducted
based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS - PURGEABLES AS GRO

ANDBTEX C)
Report Date:
CTONo.:
SDGNo.:
Site:

Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 13, 2001
DN455
014394
Site 3 Groundwater
TPH-Purgeables as GRO and BTEX by SW-846 Methods M8015V
and 8020
2/Water
Applied Physics and Chemistry Laboratory (APCL)
June 25 and 26, 2001
MWll-121,MW13-27

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC EnvirOlm1ental Management
Inc. (PRC) documents "PRe Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation & Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter

o

o
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o

Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the samples for TPH-Purgeables
as GRO and for BTEX.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

All sample surrogate recoveries were within 75-125%. (One LCS surrogate recovery was
just below QC limits. Sample results were 110t affected.)

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on sample
MW11-121. All recoveries and relative percent differences (RPDs) were within QC limits.

Blank Spike or Laboratory Control Sample (LCS)

The LCS percent recoveries for GRO and the BTEX compounds were within QC limits of
75-125%.

Blank Contamination

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with GRO or the BTEX compounds.

Trip blanks were not validated or evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.
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The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

The following result was qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

• Xylene (total) in sample MW13-27

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TCL)Jdentification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Overall Assessment

One sanlple result reported below the reporting limit but greater than one-half the reporting
limit was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o

o

o
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DATA ASSESSMENT

TOTAL PETROLEUM HYDROCARBONS - EXTRACTABLES
DRO, JP-S, BUNKER FUEL, MOTOR OIL

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 13,2001
DN455
014394
Site 3 Groundwater
TPH-Extractables as DRO, JP-5, Bunker Fuel, and Motor Oil, by SW-
846 Method M80 I5E

2/Water
Applied Physics and Chemistry Laboratory CAPCL)
June 25 and 26, 2001
MWII-I2I,MW13-27

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times

Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications

Target Compound List (TCL) Identification (full validation only)
Compound QuantitationlReported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter
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Method Compliance

SW-846 Method 8015 was used to analyze the samples for TPH-Extractables as Diesel 0
Range Organics (DRO), motor oil, JP-5, and bunker fuel. A continuing calibration standard
was not included for bunker fuel.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met.

Surrogate Recoveries

Due to surrogate recovery problems, the following detected san1ple result was qualified as
estimated (Ja):

• The detected result for DRO in sample MWll-121

The following recovery was above QC limits:

Sample ID
MWll-121

Surrogate
Octacosane

%R
204

QC Limits
60-140% o

Elevated recoveries indicate that detected results may be biased high.

Matrix SpikelMatrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on sample
from another SDG. All recoveries and relative percent differences (RPDs) were within QC
limits. Only DRO was included in the MS/MSD analyses.

Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for DRO were within QC limits of 60-140%. Only DRO was included
in the LCS analyses.

o
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o

o

o

Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was not contaminated with target analytes.

....

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sanlple
analyses were less than or equal to the 15% method criteria.

A continuing calibration standard was not included for bunker fuel. No action was taken
at the request of the project manager.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

No other qualifications were required because the sample results for TPH-extractables were
either non-detected or greater than the reporting limits.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Page 12 014394
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Overall Assessment

Due an elevated surrogate recovery, the detected DRO result in sample MWll-121 was 0
qualified as estimat~d.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose.. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o

o
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Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
POLYNUCLEAR AROMATIC HYDROCARBONS

August 13,2001
DN455
014394
Site 3 Groundwater
Polynuclear Aromatic Hydrocarbons (PAH) Organic Analyses by SW
846 Method 8310
2/Water
Applied Physics and Chemistry Laboratory (APCL)
June 25 and 26, 2001
MWll-121, MW13-27

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times

Surrogate Recoveries
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification
Compound Quantitation and Reported Detection Limits
Overall Assessment

* All criteria were met for this parameter
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Method Compliance

SW-846 Method 8310 was used to analyze the samples for Polynuclear Aromatic 0
Hydrocarbons (PAHs).

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met. .

Surrogate Recoveries

Due to low surrogate recoveries, the following detected and non-detected sample results are
qualified as estimated (JalUJa):

• The results for all PAH compounds in samples MW11-121 and MW13-27

The following recoveries were below QC limits:

Sample ID
MWll-121
MW13-27

Surrogate
p-terphenyl
p-terphenyl

%R
33%
39%

QC Limits
60-140%
60-140% o

Low recoveries indicate that detected and non-detected results may be biased low.

Matrix SpikelMatrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MSIMSD) analyses were not included with this
SDG. No action was required.

Blank Spike or Laboratory Control Sample (LCS)

All LCS recoveries were within QC limits of 60-140%.

Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was 110t contaminated with target analytes.

o
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o

o

o

Calibrations

The sample results were calibrated using a linear equation. The correlation coefficients (rt)
were greater than 0.99.

Percent differences (%Ds) were less than or equal to 15% in the continuing calibrations
from the primary detector (the UV detector).

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

The following results were qualified as estimated (Jg) because the result was less than the
reporting limit but greater than one-half the reporting limit:

• Phenanthrene, acenaphthene, chrysene, fluorene, and indeno(1,2,3-cd)pyrene in sample
MWll-121

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

The following results were raised to the reporting limit and qualified as non-detected and
estimated (UJj) because the result was less than the one-half the reporting limit:

• Acenaphthylene and naphthalene in sample MWll-121

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TeL) Identification

Full validation was not performed for this SDG.
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Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Overall Assessment

Due to low surrogate recoveries, all PAH results in both samples were qualified as
estimated.

Five results reported below the reporting limit but greater than one-half the reporting limit
were qualified as estimated.

Two results reported less than one half the reporting limit were raised to the reporting limit
and qualified as non-detected and estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o

o
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

. J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a -Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

d Duplicate precision exceedance

e Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

Internal standard exceedance

j Other qualifications

o

o

c Calibration exceedance
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Report Date:
CTONo.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:
Matrix! Parameter:

DATA VALIDATION REPORT

August 20,2001
DN455
014279
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APCL)
Bill Fear- QuantaLex, Inc.
Volatile Organic Analyses by SW-846 Method 8260B
l/Water Samples MW11-30

TPH-Purgeables as Gasoline Range Organics (GRO) by SW-846
Method M8015V
3/Water Samples MWll-49, MW11-53, MW11-30

BTEX by SW-846 Method 8020
2/Water Samples MWll-49, MWll-53

TPH-Extractables as Diesel Range Organics (DRO), JP-5, Bunker
Fuel, and Motor Oil by SW-846 Method M8015E
3/Water Samples MW11-49, MW11-53, MWll-30

Major Anions by EPA Method 300.0
l/Water Sample MWll-49

Total Kjeldahl Nitrogen by EPA Method 351.3
l/Water Sample MWll-49

Ferrous Iron by Standard Method SM3500DFE-2
l/Water Sample MWll-49

o

o

Full validation was not performed on any sample in this SDG.

I certifY that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

o
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DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 20,2001
DN455
014279
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 20, 2001
MWII-30

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

o
Cursory validation was performed on the sample i:p. accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding Times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
Calibrations

* Internal Standards
Field Duplicate
Other Qualifications
GCIMS Tuning (full validation only)
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation and Detection Limits (full validation only)
Tentatively Identified Compounds (TICs) (full validation only)
System Perfonnance (full validation only)
Overall Assessment
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Holding Times

The preserved water sample was analyzed within 14 days of collection. The sample was
received within the recommended temperature range of4 ± 2°C.

Surrogate Recoveries

All surrogate recoveries were within laboratory QC limits.

Matrix SpikelMatrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within
laboratory QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Blank spikes were analyzed at the required frequency. All blank spike results were within
laboratory QC limits.

Blank Contamination

Due to common laboratory contamination, the following result was raised to the reporting
limit and considered non-detected (UJb):

• Methylene chloride in sample MWll-30

Methylene chloride, acetone, and 2-butanone are considered common laboratory
contaminants when found at levels less than 5x the reporting limit in environmental
samples.

Method blanks were analyzed at the required frequency.

The following compounds were detected in the associated method blank at the
concentrations noted below.

o

o

Compound
Methylene chloride
Naphthalene

Blank ID
WBLK01
WBLK01

Page 3

Concentration. ug/L
0.3
0.2

014279

o



o No action was required for blank contamination because the associated sample results were
non-detected or previously qualified for common blank contamination.

Trip blanks were not evaluated per the project order.

Calibrations

Due to severe calibration problems, the following non-detected result was rejected (Rc):

• Acetone in sample MWll-30

The following continuing calibration reported relative response factors (RRFs) less than the
QC limit of 0.05:

Calibration Date
6/25/01 (C-Cal)

Compound
Acetone

RRF
0.038

o

The correlation coefficient for acetone was less than 0.990 in the initial calibration.
However, the result for acetone was previously qualified due to severe calibration problems
and no additional action was taken.

Due to continuing calibration problems, the following non-detected result was qualified as
estimated (DJc):

• Bromomethane in sample MWll-30

The following continuing calibration had percent differences (%Ds) greater than 25%:

Calibration Date
6/25/01 (C-Cal)

Compound
Bromomethane

%D
31.2

o

Internal Standard Performance

Internal standard area counts did not vary by more than a factor of two from the associated
12-hour calibration standard. The internal standard retention times did not vary more than
± 30 seconds from the retention time of the associated 12-hour calibration standards.

Field Duplicates

No field duplicates were analyzed in this SDG.
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Other Qualifications

The following results were qualified as estimated (Jg):

• All detected volatile results reported below the reporting limit

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

GelMS Tuning

Full validation was not performed for this SDG.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Tentatively Identified Compounds (TIC)

Full validation was not perfonned for this SDG.

System Performance

Full validation was not performed for this SDG.

Overall Assessment

Due to common laboratory contamination, the result for methylene chloride in the sample
was considered non-detected.

Due to severe calibration problems, the non-detected result for acetone in the sample was
rejected.

o

o

o
Page 5 014279

DS • 0 i) '? 9 ~ l 5. 65. &



()

()

o

Due to continuing calibration problems, the result for bromomethane in the sample was
qualified as estimated.

One detected result reported below the reporting limit was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Although these samples were analyzed by SW-846 Method 8260B, validation was
conducted based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.

Page 6 014279
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS - PURGEABLES AS GRO

ANDBTEX o
Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:

Laboratory:
Collection Date:
Samples:

August 20, 2001
DN455
014279
Site 3 Groundwater
TPH-Purgeables as GRO and BTEX by SW-846 Methods M80l5V
and 8020
3/Water (GRO)
2/Water (BTEX)
Applied Physics and Chemistry Laboratory (APCL)
June 20, 2001
MW1l-49, MWll-53, MWll-30

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation & Detection Limits (full validation only)
Overall Assessment

* All criteria were met for tlus paran1eter

o

o
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o

o

Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the san1ples for TPH-Purgeables
as GRO and for BTEX.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

All surrogate recoveries met laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were perfonned sample from
another SDG. All recoveries and relative percent differences (RPDs) were within laboratory
QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Due to an elevated LCS recovery, the following detected results are qualified as estimated
(Je):

• Xylenes in samples MWll-53, MW11-49

The result obtained in the analysis of the LCS was not within the control limits as shown
below.

Compound

a-Xylene 127%

QC Limits

75-125%

o

The result reported for xylene in the samples listed above may be biased high.

Page 8 014279
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Blank Contamination

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Trip blanks were not evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration met the 20%
method criteria or the correlation coefficients (r) were greater than 0.99.

The percent differences (%Ds) from the continuing calibrations were within 15% for the
continuing calibrations bracketing the sample analyses.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

The following results were qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

• Benzene in samples MW11-49 and MW11-53

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not perfoffi1ed for this SDG.

o

o

o
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o

o

Overall Assessment

Due to a problem in the LCS analysis, the xylene results in two samples were qualified as
estimated.

The results for benzene in two samples, repOlied below the reporting limit but greater than
one-half the reporting limit were qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS-EXTRACTABLES

DRO, JP-5, BUNKER FUEL, MOTOR OIL
o

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 20, 2001
DN455
014279
Site 3 Groundwater
TPH-Extractables as DRO, JP-5, Bunker Fuel, and Motor Oil by SW
846 Method M8015E
3/Water
Applied Physics and Chemistry Laboratory (APCL)
June 20, 2001
MWll-49, MWll-53, MW11-30

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data 0
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications

Target Compound List (TCL) Identification (full validation only)
Compound QuantitationlReported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter

o
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o

o

o

Method Compliance

SW-846 Method M8015E was used to analyze the samples for TPH-Extractables as Diesel
Range Organics (DRO), motor oil, JP-5, and bunker fuel. A continuing calibration standard
was not included for bunker fuel.

Holding Times

Analytical holding times were assessed to detemune whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met.

Surrogate Recoveries

All surrogate recoveries were within 60-140%.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were not perfonned for TPH
Extractables. No action was required.

Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for DRO were within QC limits of 60-140%. Only DRO was included
in the LCS analyses.

Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was not contaminated with target analytes.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.
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A continuing calibration standard was not included for bunker fuel. No action was taken 0
at the request of the project manager.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

No additional qualifications were required since all results were either greater than the
reporting limit or non-detected.

Target Compound List (TeL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Overall Assessment

All data was acceptable and remained unqualified.
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Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
NON-CLP INORGANICS

August 20, 2001
DN455
014279
Site 3 Groundwater
Major Anions by EPA Method 300.0
Total Kjeldahl Nitrogen by EPA Method 351.3
Ferrous Iron by Standard Method SM3500DFE-2
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 20, 2001
MW11-49

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRC) documents "PRe Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Work" (March 1997) were used along with other specified
criteria in EPA methods.

Cursory validation was performed on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding times
* Calibration
* Blanks
* Matrix Spike
*. Matrix Duplicate
* Laboratory Control Sample

Field Duplicates
Other Qualifications
Analyte Quantitation & Reported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter
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Holding Times

Analytical holding times were assessed to detennine whether the holding time requirements
were metby the laboratory. TIle sample was analyzed within the required holding times and
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Calibration blanks were not analyzed for these parameters. No action was required.

Matrix Spike (MS)

o

Matrix spike (MS) analyses were perfonned on a sample from another SDG for nitrate, 0
orthophosphate, and sulfate and on sample MWll-49 for ferrous iron. All recoveries were
within the QC limits of75-125%.

Matrix Duplicate

Matrix spike duplicate (MSD) analyses were perfonned on a sample from another SDG for
nitrate, orthophosphate, and sulfate and on sample MW11-49 for ferrous iron. All relative
percent differences (RPDs) were less than the QC limit of 20%.

A matrix duplicate analysis was perfonned on sample from another SDG for TKN and the
RPD was less than the QC limit of 20%.

Laboratory Control Sample

All criteria for laboratory control samples were met.

o
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o

o

o

Field Duplicates

There were no field duplicates in this SDG.

Other Qualifications

The detected result for nitrate in the sample reported below the reporting limit was qualified
as estimated (Jg).

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Analyte Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Overall Assessment

One detected result reported below the reporting limit was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sanlple results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

o

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance o
d Duplicate precision exceedance

e Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

11 Holding time exceedance

i Internal standard exceedance

j Other qualifications
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Report Date:
CTONo.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:
Matrix! Parameter:

DATA VALIDATION REPORT

August 20, 2001
DN455
014254
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APCL)
Bill Fear - QuantaLex, Inc.
Volatile Organic Analyses by SW-846 Method 8260B
2/Water Samples MWIl-31, MWll-117

TPH-Purgeables as Gasoline Range Organics (GRO) by SW-846
Method M8015V
7/Water Samples MWII-109, MW11-33, MW11-907, MW11

94, MWll-908, MW-117,MW11-31

BTEX by SW-846 Method 8020
5/Water Samples MW11-109, MWl1-33, MW11-907, MW11

94, MW11-908

TPH-Extractables as Diesel Range Organics (DRO), lP-5, Bunker
Fuel, and Motor Oil by SW-846 Method M8015E
7/Water Samples MWl1-109, MWll-33, MWll-907, MWl1

94, MWl1-908, MW-117, MW11-31

Major Anions by EPA Method 300.0
l/Water Sample MWll-109

Total Kjeldahl Nitrogen by EPA Method 351.3
l/Water Sample MWII-109

Ferrous Iron by Standard Method SM3500DFE-2
l/Water Sample MWII-I09

o

Full validation was not performed on any sample in this SDG.

Sample MWIl-117 was listed as MWll-122 on the Chain-of-Custody. However, the
laboratory listed the sample as MW11-117 throughout the data package and EDD.

I certify that all data validation criteria outlined in the referenced documents were assessed,

an,~~aniYqualificatio~~ ~e;:...\e data were in accordance with those documents.
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Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 20,2001
DN455
014254
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
2/Water
Applied Physics and Chemistry Laboratory (APCL)
June 19,2001
MW11-31,~WI1-117

()

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding Times
* Surrogate Recoveries
* ~atrix Spike/~atrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
Calibrations

* Internal Standards
Field Duplicate
Other Qualifications
GC/MS Tuning (full validation only)
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation and Detection Limits (full validation only)
Tentatively Identified Compounds (TICs) (full validation only)
System Performance (full validation only)
Overall Assessment

* All criteria were met for this parameter

o

o
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o

o

Holding Times

The preserved water samples were analyzed within 14 days of collection. The samples were
received within the recommended temperature range of 4 ± 2°C.

Surrogate Recoveries

All surrogate recoveries were within laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were perfom1ed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within
laboratory QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Blank spikes were analyzed at the required frequency. All blank spike results were within
laboratory QC limits.

Blank Contamination

Method blanks were analyzed at the required frequency.

Due to method blank contamination, the following sample result is considered non-detected
and qualified as non-detected and estimated (UJb):

• Naphthalene in sample MW11-31

The following compounds were detected 111 the associated method blank at the
concentrations noted below.

Compound
2-Butanone
Methylene chloride
Naphthalene

Blank ID
WELKOI
WBLKOI
WBLKOI

Concentration, uglL
2
0.7
0.6

o
No action was required for 2-butanone and methylene chloride because the associated
sample results were non-detected.
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Trip blanks were not evaluated per the project order.

Calibrations

Due to severe calibration problems, the following non-detected results were rejected (Rc):

• Acetone in samples MW11-31 and MW11-117

The following continuing calibration reported relative response factors (RRFs) less than the
QC limit of 0.05:

o

Calibration Date
6/21/01 (C-Cal)

Compound
Acetone

RRF
0.028

The correlation coefficient for acetone was less than 0.990 in the initial calibration.
However, the results for acetone were previously qualified due to severe calibration
problems and no additional action was taken.

Due to continuing calibration problems, the following non-detected results were qualified
as estimated (Jc/UJc):

• Carbon disulfide and bromoform in samples MW11-31 and MWll-117

The following continuing calibration had percent differences (%Ds) greater than 25%:
o

Calibration Date
6/21/01 (C-Cal)
6/21/01 (C-Cal)

Compound
Carbon disulfide
Bromoform

%D
31.0
27.2

Internal Standard Performance

Internal standard area counts did not vary by more than a factor of two from the associated
12-hour calibration standard. The internal standard retention times did not vary more than
± 30 seconds from the retention time of the associated 12-hour calibration standards.

Field Duplicates

No field duplicates were analyzed in this SDG.

o
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o

o

o

Other Qualifications

The following results were qualified as estimated (Jg):

• All detected volatile results reported below the reporting limit

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit ofdetection.

GelMS Tuning

Full validation was not performed for this SDG.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Tentatively Identified Compounds (TIC)

Full validation was not performed for this SDG.

System Performance

Full validation was not performed for this SDG.

Overall Assessment

Due to laboratory blank contamination, the result for naphthalene in one sample was
considered non-detected.

Due to severe calibration problems, the non-detected results for acetone in both samples
were rejected.
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Due to continuing calibration problems, the result~ for carbon disulfide and bromoform in
both samples were qualified as estimated.

Detected results reported below the reporting limit were qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Although these samples were analyzed by SW-846 Method 8260B, validation was
conducted based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.

o

o

o
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o
DATA ASSESSMENT

TOTAL PETROLEUM HYDROCARBONS - PURGEABLES AS GRO
ANDBTEX

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:

Laboratory:
Collection Date:
Samples:

August 20,2001
DN455
014254
Site 3 Groundwater
TPH-Purgeables asGRO and BTEX by SW-846 Methods M8015V
and 8020
7/Water (GRO)
5/Water (BTEX)
Applied Physics and Chemistry Laboratory (APCL)
June 19, 2001
MWll-109, MWll-33, MWll-907, MWll-94, MWll-908, MW
117, MWII-31

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MSIMSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
Calibrations
Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation & Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter
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Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the samples for TPH-Purgeables
as GRO and for BTEX.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

All surrogate recoveries met laboratory QC limits.

Matrix SpikelMatrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed sample from
TB-09. All recoveries and relative percent differences (RPDs) were within laboratory QC
limits.

Blank Spike or Laboratory Control Sample (LCS)

The LCS percent recoveries for GRO and the BTEX compounds were within QC limits of
75-125%.

Blank Contamination

Due to method blank contamination, the following sample results are considered non
detected and qualified as non-detected and estimated (UJb):

• Ethylbenzene in samples MWll-33, MWll-94, MWII-I09, MWll-907, and MWll
908

• Xylene total in samples MWll-33, MWll-94, and MWll-907

The results below the reporting limits were raised to the reporting limits.

o

o

o
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The following compounds were detected In the associated method blank at the
concentrations noted below.

o Compound

WBLKOI
WBLKOI

Blank ID

Ethylbenzene
Xylene total

Concentration, ug/L

1.2 ug/L
2.0 ug/L

()

Sample results less than five times the blank value were qualified.

Trip blanks were not validated or evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria or the correlation coefficients (r) were greater than
0.990.

Due to continuing calibration problems, the following non-detected results were qualified
as estimated (J/UJc):

• Benzene in samples MWll-109, MWII-33, MWII-907, MWII-94, and MW11-908

The following continuing calibration had a percent difference (%D) greater than 25%:

Calibration Date
6/21/01 (C-Cal)

Field Duplicates

Compound
Benzene

%D
16.0

Field duplicates were not included in this SDG.

Other Qualifications

The following results were qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

• Benzene in sample MWll-109
• GRO in samples MW11-94 and MWll-117
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Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TeL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Overall Assessment

Due to laboratory blank contamination, the result for ethylbenzene in five samples and for
xylene total in three samples were considered non-detected. The results below the reporting
limits were raised to the reporting limits.

o

Due to continuing calibration problems, the results for benzene in the five BTEX samples
were qualified as estimated.

The results for GRO in two samples and for benzene in one sample, reported below the 0
reporting limit but greater thanone-half the reporting limit were qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (1) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

n
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS-EXTRACTABLES

DRO, JP-5, BUNKER FUEL, MOTOR OILo Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 20,2001
DN455
014254
Site 3 Groundwater
TPH-Extractables as DRO, JP-5, Bunker Fuel, and Motor Oil by SW
846 Method M8015E
7/Water
Applied Physics and Chemistry Laboratory (APeL)
June 19,2001
MWll-109, MWII-33, MWII-907, MWI1-94, MWII-908, MW
117, MWll-3l

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times

Surrogate Recoveries
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

* Blank Spike or Laboratory Control Sanlple (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (full validation only)
Compound QuantitationlReported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter

o Page 11 014254
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Method Compliance

SW-846 Method M8015E was used to analyze the samples for TPH-Extractables as Diesel
Range Organics (DRO), mo~or oil, JP-5, and bunker fuel. A continuing calibration standard 0
was not included for bunker fuel.

Holding Times

Analytical holding tin1es were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met.

Surrogate Recoveries

Due to surrogate recovery problems, the following detected sample results were qualified
as estimated (Ja):

• The results for DRO and motor oil in sample MWll-l 09

The following recovery was above QC limits:

Sample ID
MWII-I09

Surrogate
Octacosane

%R
155

QC Limits
60-140% o

Elevated recoveries indicate that detected results may be biased high.

Matrix Spil{elMatrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were not performed for TPH
Extractables. No action was required.

Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for DRO were within QC limits of60-140%. Only DRO was included
in the LCS analyses. -

Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was not contaminated with target analytes.
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o

o

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

A continuing calibration standard was not included for bunker fuel. No action was taken
at the request of the project manager.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

The following result was qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

• Motor oil in sample MW11-94

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TeL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not perfonned for this SDG.

Overall Assessment

Due an elevated surrogate recovery, the detected DRO and motor oil results in one sample
were qualified as estimated.

o
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The result for motor oil in one sample reported below the reporting limit but greater than
one-half the reporting limit was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are 0
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o
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o Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
NON-CLP INORGANICS

August 20,2001
DN455
014254
Site 3 Groundwater
Major Anions by EPA Method 300.0
Total Kjeldahl Nitrogen by EPA Method 351.3
Ferrous Iron by Standard Method SM3500DFE-2
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 19,2001
MWl1-109

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRC) docunlents "PRC Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Wark" (March 1997) were used along with other specified
criteria in EPA methods.

Cursory validation was performed on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding times
* Calibration
* Blanks
* Matrix Spike
* Matrix Duplicate
* Laboratory Control Sample

Field Duplicates
* Other Qualifications

Analyte Quantitation & Reported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter

o
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Holding Times

Analytical holding times were assessed to detemline whether the holding time requirements 0
were met by the laboratory. The sample was analyzed within the required holding times and
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Calibration blanks were not analyzed for these paran1eters. No action was required.

Matrix Spike (MS)

Matrix spike (MS) analyses were performed on a sample from another SDG for nitrate,
orthophosphate, and sulfate and on sample MW11-1 09 for ferrous iron. All recoveries were
witllin the QC limits of75-125%. 0

Matrix Duplicate

Matrix spike duplicate (MSD) analyses were performed on a sample from another SDG for
nitrate, orthophosphate, and sulfate and on san1ple MW11-1 09 for ferrous iron. All relative
percent differences (RPDs) were less than the QC limit of20%.

A matrix duplicate analysis was performed on sample MW11-1 09 for TKN and the RPD
was less than the QC limit of 20%.

Laboratory Control Sample

All criteria for laboratory control samples were met.

Page 16
o

014254

DS • 0 3 ~~ 9 , 1 5 6 5 8



o

o

o

Field Duplicates

There were no field duplicates in this SDG.

Other Qualifications

No other qualifications were required because the sample results were either non-detected
or greater than the reporting limits.

Analyte Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Overall Assessment

All data was acceptable and remain tmqualified.
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

o

d Duplicate precision exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance o
e Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

i Internal standard exceedance

j Other qualifications
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o Report Date:
CTONo.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:

DATA VALIDATION REPORT

August 21,2001
DN455
014096
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APCL)
Bob Thielke - QuantaLex, Inc.

...-..--',._- -

o

Matrix! Parameter: Volatile Organic Analyses by SW-846 Method 8260B
2/Water Samples MWll-13, MWll-905

TPH-Purgeables as Gasoline Range Organics (GRO) by SW-846
Method M8015V
5/Water Samples MW11-13, MW11-905, MWll-51, MW16-25,

MW11-41

BTEX by SW-846 Method 8020
3/Water Samples MW11-41, MWll-51, MW16-25

TPH-Extractables as Diesel Range Organics (DRO), lP-5, Bunker
Fuel, and Motor Oil by SW-846 Method M8015E
5/Water Samples MWll-13, MWll-905, MWll-51,

MW16-25, MW11-41

Major Anions by EPA Method 300.0
l/Water Sanlple MWll-41

Total Kjeldahl Nitrogen by EPA Method 351.3
l/Water Sample MW11-41

Ferrous Iron by Standard Method SM3500DFE-2
l/Water Sample MWll-41

Cursory data validation was performed on these samples.

I certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

C> -- r'-
. ~\~-')..~,_.,\l,,_.

o
Certified by
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Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 21, 2001
DN455
014096
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
2/Water
Applied Physics and Chemistry Laboratory (APCL)
June 12,2001
MWII-13, MWII-905

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the sampls in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding Times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
Calibrations

* Internal Standards
Field Duplicate
Other Qualifications
GC/MS Tuning (full validation only)
Target Compound List (TeL) Identification (full validation only)
Compound Quantitation and Detection Limits (full validation only)
Tentatively Identified Compounds (TICs) (full validation only)
System Performance (full validation only)
Overall Assessment

* All criteria were met for this parameter

o

o
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o

o

Holding Times

The preserved water samples were analyzed within 14 days of collection. The sample was
received within the recommended temperature range of4 ± 2°C.

Surrogate Recoveries

All surrogate recoveries were within laboratory QC limits.

Matrix SpikelMatrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within
laboratory QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Blank spikes were analyzed at the required frequency. All blank spike results were within
laboratory QC limits.

Blank Contamination

Method blanks were analyzed at the required frequency.

Due to method blank contamination the following results detected below the reporting limit
were considered non-detected (UJb) and the result was raised to the reporting limit.

• Naphthalene in samples MWll-13 and MW11-905

The following compound was detected in the associated method blank at the concentration
noted below.

Compound
Methylene Chloride
Naphthalene

Blank ID
WBLKOI (6/18/01)
WBLKOI (6/18/01)

Concentration, ug/L
0.4
0.4

o

No action was required due to methylene chloride method blank contamination because
associated results were non-detected.

Trip blanks were not evaluated per the project order.
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Calibrations

Due to severe calibration problems, the following non-detected results were rejected (Rc): 0
• Acetone in samples MWll-13 and MWll-905

The following initial and/or continuing calibrations reported relative response factors
(RRFs) less than the QC limit of 0.05:

Calibration Date
6/18/01 (C-Cal)

Compound
Acetone

RRF
0.043

Due to continuing calibration problems, the following non-detected results were qualified
as estimated (UJc):

• Bromoform in samples MWll-13 and MWll-905

The following continuing calibrations had percent differences (%D) greater than 25%:

Calibration Date
6/18/01 (C-Cal)

Compound
Bromoform

%D
28.5

Internal Standard Performance

Internal standard area counts did not vary by more than a factor of two from the associated
12-hour calibration standard. The internal standard retention times did not vary more than
± 30 seconds from the retention time of the associated 12-hour calibration standards.

Field Duplicates

No field duplicates were analyzed in this SDG.

Other Qualifications

The following results were qualified as estimated (Jg):

• All detected volatile results reported below the reporting limit

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

o

o
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o

o

o

GCIMS Tuning

Full validation was not performed for this SDG.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Tentatively Identified Compounds (TIC)

Full validation was not performed for this SDG.

System Performance

Full validation was not performed for this SDG.

Overall Assessment

Due to blank laboratory contamination, the results for naphthalene in both samples were
considered non-detected and raised to the reporting limit.

Due to severe calibration problems, the non-detected results for acetone in both samples
were rejected.

Due to continuing calibration problems, the result for bromoform in both samples were
qualified as estimated.

Two detected results reported below the reporting limit were qualified as estimated.

Page 5 014096
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The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited 0
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Although this sample was analyzed by SW-846 Method 826GB, validation was conducted
based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.

o

o
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o
DATA ASSESSMENT

TOTALPETROLEUMHYDROCARBONS-PURGEABLESASGRO
ANDBTEX

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:

Laboratory:
Collection Date:
Samples:

August 21,2001
DN455
014096
Site 3 Groundwater
TPH-Purgeables as GRO and BTEX by SW-846 Methods M8015V
and 8020
5/Water (GRO)
3/Water (BTEX)
Applied Physics and Chemistry Laboratory (APCL)
June 12,2001
MW11-13, MW11-905, MWl1-51, MW16-25, MW11-41

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the san1ples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LeS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation & Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter
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Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the samples for TPH-Purgeables 0
as GRO and for BTEX.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

All sample sUlTogate recoveries were within 75-125%.

Matrix SpikelMatrix Spike Duplicate (MS/MSD)

Due to accuracy problems, the following detected result is qualified as estimated (Je).

• GRO in sample MWII-41

The recovery that did not meet the QC limits is listed below. o
Sample ID
MWII-41

Compound
GRO

%R
61.0

QC Limits
70-130

Only the spiked sample was affected by this outlier. False non-detects for GRO may have
been reported.

Blank Spike or Laboratory Control Sample (LCS)

The LCS percent recoveries for GRO and the BTEX compounds were within QC limits of
75-125%.

Blank Contamination

Method blanks were analyzed at the required frequency and were found to be free from
contamination.

o
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o

o

o

Trip blanks were not evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria or the correlation coefficients (r) were greater than
0.99.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

The following result was qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

«I Benzene in sample MWll-41

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.
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Overall Assessment

The ORO result in one sample was qualified as estimated due to matrix spike results.

One detected result reported below the reporting limit was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (1) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o

o

o
Page 10 014096



o
DATA ASSESSMENT

TOTAL PETROLEUM HYDROCARBONS - EXTRACTABLES
DRO, JP-5, BUNKER FUEL, MOTOR OIL

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 21, 2001
DN455
014096
Site 3 Groundwater
TPH-Extractables as DRO, JP-5, Bunker Fuel, and Motor Oil by SW
846 Method M8015E
5/Water
Applied Physics and Chemistry Laboratory (APCL)
June 12,2001
MWI1-13, MWll-905, MWll-51, MW16-25, MWll-41

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (fullvalidation only)
Compound Quantitation/Reported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter
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Method Compliance

SW-846 Method M80l5E was used to analyze the samples for TPH-Extractables as Diesel 0
Range Organics (DRO), motor oil, JP-5, and bunker fuel. A continuing calibration standard
was not included for bunker fuel.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met.

Surrogate Recoveries

All sample surrogate recoveries were within 60-140%.

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

Due to accuracy problems, the following detected result is qualified as estimated (Je).

• DRO in sample MWll-41

The recovery that did not meet the QC limits is listed below.

o
Sample ID
MWll-41

Compound
DRO
DRO

%R
177
208

QC Limits
50-150
50-150

Only the spiked sample was affected by this outlier. Spike recoveries above the QC limit
indicate that detects may be biased high for DRO

Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for DRO were within QC limits of 60-140%. Only DRO was included
in the LCS analyses.

o
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o

o

o

Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was not contaminated with target analytes.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

A continuing calibration standard was not included for bunker fuel. No action was tal<en
at the request of the project manager.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

The following result was qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

• Motor oil in sample MWll-905

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TeL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.
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Overall Assessment

The DRO result in one sample was qualified as estimated due to matrix spike results.

One detected result reported below the reporting limit was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o

o

o
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o
Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
NON-CLP INORGANICS

August 21,2001
DN455
014096
Site 3 Groundwater
Major Anions by EPA Method 300.0
Total Kjeldahl Nitrogen by EPA Method 351.3
Ferrous Iron by Standard Method SM3500DFE-2
l/Water
Applied Physics and Chemistry Laboratory (APeL)
June 12,2001
MWll-41

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Work" (March 1997) were used along with other specified
criteria in EPA methods.

Cursory validation was perfonned on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding times
* Calibration
* Blanks
* Matrix Spike
* Matrix Duplicate
* Laboratory Control Sample

Field Duplicates
Other Qualifications
Analyte Quantitation & Reported Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter
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Holding Times

Analytical holding times were assessed to detem1ine whether the holding time requirements
were met by the laboratory. The sample was analyzed within the required holding times and
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Calibration blanks were not analyzed for these parameters. No action was required.

Matrix Spike (MS)

o

Matrix spike (MS) analyses were performed on a sample MWll-41 for nitrate, 0
orthophosphate, sulfate, ferrous iron and TKN. All recoveries were within the QC limits
of75-125%.

Matrix Duplicate

Matrix spike duplicate (MSD) analyses were performed on a sample MW11-41 for nitrate,
orthophosphate, sulfate, and ferrous iron. All relative percent differences (RPDs) were less
than the QC limit of 20%.

A matrix duplicate was performed on sample MWll-41 for TKN. The RPD was less
than 20%.

Laboratory Control Sample

All criteria for laboratory control samples were met.

Field Duplicates

There were no field duplicates in this SDG.
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o

Other Qualifications

The following result was qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

CI The detected result for nitrate in the sample

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Analyte Quantitation and Reported Detection Limits

Full validation was not perfonned.

Overall Assessment

One detected result reported below the reporting limit was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (1) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a SUlTogate recovery exceedance

o

b Laboratory method blank and common blank contamination

c Calibration exceedance o
d Duplicate precision exceedance

e Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

i Internal standard exceedance

j Other qualifications

o
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o

o

Report Date:
CTO No.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:
Matrix/ Parameter:

DATA VALIDATION REPORT

August 21, 2001
DN455
014330
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APCL)
Ken Schroeder - QuantaLex, Inc.
Volatile Organic Analyses by SW-846 Method 8260B
2/WaterSamples MW11-102, MW11-102[D]

CLP Metals including Mercury by SOW ILM04.0
l/Water Sample MWII-102

TPH-Purgeables as Gasoline Range Organics (GRO) by SW-846
Method M8015V
4/WaterSamples MW11-102, MWll-118, MWll-102[D],

MWll-l03[D]

BTEX by SW-846 Method 8020
2/Water Samples MWll-118, MWII-103[D]

TPH-Extractables as Diesel Range Organics (DRO), JP-5, Bunker
Fuel, and Motor Oil by SW-846 Method M80 15E
4/Water Samples MWll-102, MWll-1l8, MWII-I02[D],

MWII-I03[D]

Polynuclear Aromatic Hydrocarbons (PAH) Organic Analyses by
SW-846 Method 8310

3/Water Samples: MW11-102, MWll-118, MWII-I03[D]

Major Anions by EPA Method 300.0
l/Water Sample MWIl-l02

Total Kjeldahl Nitrogen by EPA Method 351.3
lIWater Sample MWII-102

Ferrous Iron by Standard Method SM3500DFE-2
lIWater Sample MWII-I02

Cursory data validation was performed on these samples.

o
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1certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

f\\'- (
\JS_{ u..:--

Certified by
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o Report Date:
CTONo.:
SDO No.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 21,2001
DN455
014330
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
2/Water
Applied Physics and Chemistry Laboratory (APeL) .
June 22, 2001
M~Tl1-102, MW11-102[D]

o

n,.-

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding Times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
Calibrations

* Internal Standards
* Field Duplicate

Other Qualifications
GC/MS Tuning (full validation onl)1
Target Compound List (TCL) Identification (lull validation only)
Compound Quantitation and Detection Limits (full validation onl;1
Tentatively Identified Compounds (TICs) (full validation onl)1
System Performance (full validation onl)1
Overall Assessment

* All criteria were met for this parameter
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Holding Times

The preserved water samples were analyzed within 14 days ofcolJection. The samples were 0
received within the recommended temperature range of 4 ± 2°C.

Surrogate Recoveries

All sun-ogate recoveries were within laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within
laboratory QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Blank spikes were analyzed at the required frequency. All blank spike results were within
laboratory QC limits.

Blank Contamination

Due to common laboratory contamination, the following result was considered non-detected
(UJb) and the result was raised to the reporting limit:

• Acetone in sample MW11-102

Acetone is considered a conU110nlaboratory contaminant when found at levels less than 5x
the reporting limit in environmental samples.

Method blanks were analyzed at the required frequency.

The following compounds were detected in the associated method blank at the
concentrations noted below.

o

Compound
Acetone
2-Butanone

Blank ID
WBLKOI (6/27/01)
WBLKOI (6/27/01)

Concentration. ug/L
2
6

o
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o
No action was required due to method blank contamination because associated results were
either considered non-detected due to common laboratory contamination or were non
detected in the samples.

Equipment blanks were not evaluated per the project order.

Calibrations

Due to severe calibration problems, the following detected result was qualified as estimated
(Ic) and the non-detected result was rejected (Rc):

• Acetone in samples MWll-102 and MW11-102[D]

The following initial and/or continuing calibrations reported relative response factors
(RRFs) less than the QC limit of 0.05:

Calibration Date
6/07/01 (I-Cal)
6/27/01 (C-Cal)

Compound
Acetone
Acetone

RRF
0.038
0.030

o
Due to continuing calibration problems, the following non-detected results were qualified
as estimated (DJc):

• Bromomethane and naphthalene in both samples

The following continuing calibrations had percent differences (%D) greater than 25%:

Calibration Date
6/27/01 (C-Cal)
6/27/01 (C-Cal)
6/27/01 (C-Cal)

Compound
Acetone
Bromomethane
Naphthalene

%D
72.9
27.3
33.2

o

The results for acetone in both samples would have been qualified as estimated if they had
not been rejected due to low RRF values.

Internal Standard Performance

Internal standard area counts did not vary by more than a factor of two fTom the associated
12-hour calibration standard. The internal standard retention times did not vary more than
± 30 seconds from the retention time of the associated 12-hour calibration standards.
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Field Duplicates

The following field duplicates were present in this SDG: MWll-l 02 and MWll-l 02[D]. 0
All field duplicate criteria were met.

Other Qualifications

The following results were qualified as estimated (Jg):

• All detected volatile results reported below the reporting limit

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

GC/MS Tuning

Full validation was not performed for this SDG.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Tentatively Identified Compounds (TIC)

Full validation was not perfomled for this SDG.

System Performance

Full validation was not performed for this SDG.
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o

Overall Assessment

Due to common laboratory contamination, the result for acetone in one sample was
considered non-detected and raised to the repOJiing limit.

Due to severe calibration problems, the detected result for acetone in one sample was
qualified as estimated and the non-detected result for acetone in one sample was rejected.

Due to continuing calibration problems, the results for bromomethane and naphthalene in
both samples were qualified as estimated.

Detected results reported below the reporting limit were qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated 0) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Although these samples were analyzed by SW-846 Method 826GB, validation was
conducted based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.
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Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
CLPMETALS

August 21, 2001
DN455
014330
Site 3 Groundwater
CLP Metals including Mercury by SOW ILM04.0
1/Water
Applied Physics and Chemistry Laboratory (APCL)
June 22, 2001
MWll-102

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRe) documents "PRC Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Wark" (March 1997) were used along with other specified
criteria in EPA methods.

Cursory validation was performed in accordance with Tetra Tech Data Validation
Guidelines. The data were evaluated based on the following parameters:

* Holding times 0
* Calibration

Blanks
* Matrix Spike

Matrix Duplicate
* Laboratory Control Sample

ICP Serial Dilution
Field Duplicates
Other Qualification
Analyte Quantitation & Reported Detection Limits (full validation only)
Graphite Furnace Atomic Absorption QC (full validation only)
Interference Check Sample (/iill validation only)
Overall Assessment

* All criteria were met for this parameter

o
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o
Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The sample was analyzed within the required holding times and
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Due to calibration blank contamination, the following sample results were considered non
detected (UJb):

• Antimony, beryllium, cadmium, cobalt, copper, molybdenum, selenium, silver, and
vanadium in sample MWll-102

The following are results detected in the associated calibration blanks at the maximum
concentrations noted below:

0 Analvte Blank ID Concentration. ug/L
Antimony ICB 4.22
Beryllium ICB 0.36
Cadmium ICB 0.44
Cobalt lCB 0.97
Copper lCB 4.89
Molybdenum lCB 1.49
Selenium CCB 2.43
Silver ICB 0.48
Vanadium ICB 0.89

Detected results less than five times the maximum blank contamination were qualitied.

Matrix Spike (MS)

Matrix spike (MS) analysis was perfol111ed on a sample fi:om another SDG. All recoveries
were within the QC limits of75-125%.

o
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Matrix Duplicate

Due to precision problems in the matrix duplicate analysis, the following detected results 0
were qualified as estimated (Jd):

• Aluminum and iron in sample MW11-102

The following analytes had relative percent differences (RPDs) outside the QC limits.

Sample ID
01-4317-01
01-43 17-()l

Analyte
Aluminum
Iron

RPD
34.1%
40.0%

QC Limit
<20%
<20%

Sample 01-4317-01 was from another SDG.

Labomtory Control Sample

All criteria for laboratory control samples were met.

ICP Serial Dilution

Due to rcp serial dilution problems, the following detected results are qualified as estimated 0
(.Tj):

• Aluminum, magnesium, and potassium in sample MW11-1 02

The percent difference between the original sample result and the serial dilution result was
outside the QC limits of 10% for analyte concentrations greater than SOX the IDL as shown
below.

Sample ID
01-4317-01
01-4317-01
01-4317-01

Analyte
Aluminum
Magnesium
Potassium

Original
Concentration. wriL
831.14
351.59
334.07

SOX IDL
485
275
265

%D
30.7
13.0
68.3

Sample 01-4317-01 is from another SDG.

Field Duplicates

There were no field duplicates for metals in this SDG.

Page 10
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o

o

o

Othu Qualification

The following results were qualified as estimated (Jg):

• All CLP Metals results above the IDL, but below the RL

Results above the IDL but below the RL are considered qualitatively acceptable but
quantitatively unreliable due to uncertainties in the analytical precision near the limit of
detection.

Analyte Quantitation and Reported Detection Limits

Full validation was not performed.

Graphite Furnace Atomic Absorption (GFAA) Analysis

No graphite furnace atomic absorption analyses were performed in this SDG.

Interference Check Sample

Full validation was not performed.

Overall Assessment

Due to calibration blank contamination, the results for antimony, beryllium, cadmium,
cobalt, copper, molybdenum, selenium, silver, and vanadium in the sample were considered
non-detected.

Due to precision problems in the matrix duplicate analysis, the results for aluminum and
iron in the sample were qualified as estimated.

Due to rcp serial dilution problems, the results for aluminum, magnesium, and potassium
in the sample were qualified as estimated.

The results for all CLP metals above the IDL, but below the RL, were qualified as
estimated.
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The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any 0
purpose. Based upon the full data validation, all other results are considered valid and
usable for all purposes.

Metals analysis was requested on the chain-of-custody for sample MWII-I02[D].
However, the laboratory did not analyze this sample for metals.

o

o
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DATA ASSESSMENT

TOTAL PETROLEUM HYDROCARBONS - PURGEABLES AS GRO
AND BTEX

RepOli Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:

Laboratory:
Collection Date:
Samples:

August 21,2001
DN455
014330
Site 3 Groundwater
TPH-Purgeables as ORO and BTEX by SW-846 Methods M80l5V
and 8020
4/Water (GRO)
2/Water (BTEX)
Applied Physics and Chemistry Laboratory (APCL)
June 22, 2001
MWll-102, MWI1-118, MWll-l02[D], MW1l-l03[D]

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

o

*
*
*
*

*
*
*

*

Method compliance
Holding times
Surrogate Recoveries
Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Blank Spike or Laboratory Control Sample (LCS)
Blank Contamination
Calibrations
Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (filll validation only)
Compound Quantitation & Detection Limits (full validation only)
Overall Assessment

All criteria were met for this parameter
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Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the samples for TPH-Purgeables 0
as GRO and for BTEX.

Holding Times

Analytical holding times were assessed to detemline whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

All surrogate recoveries were within QC limits.

Matrix Spike/Matrix Spil<c Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on sample
MW11-118. All recoveries and relative percent differences (RPDs) were within QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Method blank spikes were analyzed at the required frequency.

Due to a problem in the LCS analysis, the following detected result is qualified as estimated
(Je):

• Xylene (total) in sample MWll-118

The results obtained in the analysis of the LCS were not within the control limits as shown
below.

o

LCSID
3313G.L01
3313G..J01

Analyte
o-Xylene
o-Xylene

%R
127%
127%

QC Limits
75-125%
75-125%

The result reported for xylene (total) in the sample listed above may be biased high.

o
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o

o

o

Blank Contamination

Method blanks were analyzed at the required frequency. The method blank was not
contaminated with GRO or the BTEX compounds.

Equipment blanks were not evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria or the correlation coefficients (r2

) were greater than
0.99.
The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

Field Duplicates

The following field duplicates were present in this SDG: MWll-102 and MWll-102[D].
All field duplicate criteria were met for GRO. These samples were not analyzed for BTEX.

Other Qualifications

The following results were qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

• GRO in samples MW1I-I02 and MWll-102[D]
• Xylene (total) in sample MWll-118

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.
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Overall Assessment

Due to a problem in the LCS analysis, the result for xylene (total) in one sample was
qualified as estimated. 0
Three results repOlied below the reporting limit but greater than one-half the repOliing limit
was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o

o
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o
DATA ASSESSMENT

TOTAL PETROLEUM HYDROCARBONS - EXTRACTABLES
DRO, JP-5, BUNKER FUEL, MOTOR OIL

Report Date:
CTO No.:
SDG No.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 21, 2001
DN455
014330
Site 3 Groundwater
TPH-Extractables as DRO, JP-5, Bunker Fuel, and Motor Oil by SW
846 Method M8015E
4/Water
Applied Physics and Chemistry Laboratory (APCL)
June 22, 2001
MW11-102, MWll-118, MW11-102[D], MW11-103[D]

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:o

o

*
*

*
*
*

*

*

Method compliance
Holding times
Surrogate Recoveries
Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Blank Spike or Laboratory Control Sample (LCS)
Blank Contamination
Calibrations
Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation/Rep011ed Detection Limits ([ull validation only)
Overall Assessment

All criteria were met for this parameter
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Method Compliance

SW-846 Method M80 15E was used to analyze the samples for TPH-Extractables as Oiesel 0
Range Organics (ORO), motor oil, JP-5, and bunker fuel. A continuing calibration standard
was not included for bunker fuel.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed \vithin the required
holding times and sample preservation requirements were met.

Surrogate Recoveries

Oue to surrogate recovery problems, the following detected and non-detected sample results
were qualified as estimated (Ja/UJa):

• ORO, JP-5, motor oil, and bunker fuel in sample MW11-1 02[D]

The following recoveries were outside QC limits:

Sample ID
MWI1-102[0]

Surrogate
Octacosane

%R
54

OC Limits
60-140% o

Low recoveries indicate that detected and non-detected results may be biased low.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSO) analyses were performed on sample
MWII- 118. Since the amount of ORO in the sample was greater than five times the
amount of the spike, the percent recoveries and relative percent differences (RPDs) were
outside the QC limits. No action is taken based solely on MS/MSO results.

Only ORO was included in the MS/MSO analyses.

Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for ORO were within QC limits of60-140%. Only ORO was included
in the LCS analyses.

o
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o

o

· Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was not contaminated with target analytes.

Equipment blanks were not evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

A continuing calibration standard was not included for bunker fuel. No action was taken
at the request of the project manager.

Field Duplicates

The following field duplicates were present in this SDO: MWll-102 and MWll-l02[D].

The following RPDs were outside criteria for the field duplicate samples:

Sample ID / Duplicate ID
MW11-102/ MW1l-102[D]

Analyte
DRO

RPD
39.1%

o

For water samples, the field RPD guideline is <25%. The data are not qualified on the basis
of field duplicate results.

Other Qualifications

No other qualifications were required because the sample results for TPH-Extractables were
either non-detected or greater than the reporting limits.

Target Compound List (TCL) Identification

Full validation was not performed for this SDO.
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Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Overall Assessment

Due to surrogate recovery problems, all TPH-Extractable results in one sample were
qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.
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DATA ASSESSMENT
POLYNUCLEAR AROMATIC HYDROCARBONS ORGANIC ANALYSIS

o Report Date:
CTO No.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 21, 200 I
DN455
014330
Site 3 Groundwater
Polynuclear Aromatic Hydrocarbons Organic Analyses by SW-846
Method 8310
3/Water
Applied Physics and Chemistry Laboratory (APeL)
June 22, 2001
MWI1-102, MWl1-l18, MW1l-1 03[D]

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Enviromnental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with otller specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Smrogate Recoveries

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation and Detection Limits (full validation only)
Overall Assessment

* All criteria were met for this parameter.
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Method Compliance

SW-846 Method 83 J0 was used to analyze the samples for Polynuclear Aromatic
Hydrocarbons (PAHs).

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met for all samples.

Surrogate Recoveries

All surrogate recoveries were within QC limits.

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

o

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on sample
MWII-118. All recoveries and relative percent differences (RPDs) were within QC limits,
with the following exceptions. The percent recoveries for benz(a)anthracene (206%, 207%),
benzo(k)f1uoranthene (214%, 215%), and pyrene (0%, 0%) were outside QC limits of 50- 0
150%. No action is taken based solely on MS/MSD results.

All compounds were included with the exception of I-methylnaphthalene and 2
methylnaphthalene.

Blank Spike or Laboratory Contr'ol Sample (LCS)

All LCS recoveries were within QC limits of 60-140%. All compounds were incJuded with
the exception of I-methylnaphthalene and 2-methylnaphthalene.

Blank Contamination

Method blanks were analyzed at the required fi·equency. The method blank was not
contaminated with target analytes.

o
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o

o

o

Calibrations

The laboratory used linear regression for initial calibration. The calibration correlation
coefficients (r2

) were greater than 0.99 for all compounds.

All percent differences (%Ds) were less than 15% in the continuing calibrations from the
primary detector (the UV detector).

Field Duplicates

No field duplicates were provided for PAH analyses in this SDG.

Other Qualifications

The following result was qualified as estimated (Jg) due to results reported below the
reporting limit (RL) but more than or equal to one-halftbe RL:

• Fluorene in sample MW11-102

The following result was reported below one-half the reporting limit (RL). The result was
raised to the reporting limit and qualified as non-detected (UJj):

• Fluorene in sample MWl1-118

Detected results reported below the RL are considered to be qualitatively acceptable, but
quantitatively unreliable due to the uncertainty in analytical precision near the limit of
detection.

Target Compound List (TCL) Identification

Full validation was not performed.

Compound Quantitation and Reported Detection Limits

Full validation was not performed.
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Overall Assessment

All detected results reported below the reporting limit but greater than or equal to one-half
the reporting limit were qualified as estimated.

All detected results reported below one-half of the rep0l1ing limit were raised to the
reporting limit and qualified as non-detected. -

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the cursory data validation, all other results are considered valid and
useable for all purposes.
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o Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
NON-CLP INORGANICS

August 21,2001
DN455
014330
Site 3 Groundwater
Major Anions by EPA Method 300.0
Total Kjeldahl Nitrogen by EPA Method 351.3
Ferrous Iron by Standard Method SM3500DFE-2
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 22, 2001
MW11-102

o

o

The data were qualified according to tbe U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Work" (March 1997) were used along with other specified
criteria in EPA methods.

Cursory validation was performed on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding times
* Calibration
* Blanks
* Matrix Spike
* Matrix Duplicate
* Laboratory Control Sample

Field Duplicates
* Other Qualifications

Analyte Quantitation & Reported Detection Limits (full validation onlJ~

Overall Assessment

* All criteria were met for this parameter
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Holding Times

Analytical holding times were assessed to determine whether the holding time requirements ~)

were met by the laboratory. The sample was analyzed within the required holding times and \_~
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Calibration blanks were not analyzed for these parameters. No action was required.

Matrix Spike (MS)

Matrix spike (MS) analyses were performed on sample MWII-I02 for nitrate,
orthophosphate, sulfate, and ferrous iron. All recoveries were within the QC limits of 75- 0
125%. '--

A matrix spike analysis was not performed for TKN.

Matrix Duplicate

Matrix spike duplicate (MSD) analyses were performed on sample MWll-102 for nitrate,
orthophosphate, sulfate, and ferrous iron. All relative percent differences (RPDs) were less
than the QC limit of 20%.

A matrix spike duplicate analysis was not performed for TKN. However, a duplicate
analysis was performed on a sample from another SDG. The RPD was less than the QC
limit of 20%.

Laboratory Control Sample

All criteria for laboratory control samples were met.

o
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o

o

Field Duplicates

There were 110 field duplicates for these parameters in this SDG.

Other Qualifications

No other qualifications were required because the sample results were either non-detected
or greater than the reporting limits.

Analytc Quantitation and Reported Detection Limits

Full validation was not performed.

Overall Assessment

All data was acceptable and remain unqualified.
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

u.J Estimated non-detected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

()

b Laboratory method blank and common blank contamination

c Calibration exceedance o
d Duplicate precision exceedance

e Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

Internal standard exceedance

j Other qualifications

Page 28 014330

o



o Report Date:
. CrONo.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:

DATA VALIDATION REPORT

August 13, 2001
DN455
014054
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APeL)
Bill Fear - QuantaLex, Inc.

() (1,. W\D /o .£,/" \ '

\VLr..·

o

o

Matrix! Parameter: TPH-Purgeables as Gasoline Range Organics (GRO) by SW-846
Method M8015V
4/Water Samples MWII-09, MW11-10, MWll-12, MW11-92

BTEX by SW-846 Method M8020
4/Water Samples MWII-09, MWII-lO, MWll-12, MW11-92

TPH-Extractables as Diesel Range Organics (DRO), JP-5, Bunker
Fuel, and Motor Oil by SW-846 Method M8015E
4/Water Samples MWll-09, MWll-lO, MWll-12, MWll-92

Full validation was conducted on sample MWll-12.

I certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

/~ ~~t-,
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS - PURGEABLES AS GRO

·ANDBTEX o
Report Date:
CTONo.:
SDGNo.:
Site:

Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 13, 2001
DN455
014054
Site 3 Groundwater
TPH-Purgeables as GRO and BTEX by SW-846 Methods M8015V
and 8020
4/Water
Applied Physics and Chemistry Laboratory (APCL)
June 9, 2001
MW11-09, MW11-10, MWll-12, MW11-92

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Full validation was conducted on sample MWll-12 and cursory validation was performed
on the remaining samples in accordance with Tetra Tech Data Validation Guidelines. The 0
data were evaluated based on the following paran1eters:

* Method compliance
* Holding times
* Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications
* Target Compound List (TCL) Identification (full validation only)
* Compound Quantitation & Detection Limits (full validation only)

Overall Assessment

* All criteria were met for this parameter

o
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o

o

Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the samples for TPH-Purgeables
as GRO and for BTEX.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

All surrogate recoveries were within 75-125%.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on sample
MW11-09. All recoveries and relative percent differences (RPDs) were within QC limits.

Blank Spike or Laboratory Control Sample (LCS)

The LCS percent recoveries for GRO and the BTEX compounds were within QC limits of
75-125%.

Blank Contamination

Method blanks were analyzed at the required frequency.

Due to method blank contamination, the following san1ple results are considered non
detected and qualified as non-detected and estimated (UJb):

• Ethylbenzene in all samples
• Xylene total in samples MWI1-09, MWll-12, and MW11-92

The results summary form for the method blank indicated that all compounds were 11on
detected. However, review of the raw data indicated that ethylbenzene and xylene were
found in the method blank. The following values were taken from the raw data:

o
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Blank ID

WBLKOI
WBLKOI

Compound

Ethylbenzene
Xylene total

Concentration

1.86 uglL
3.75 ug/L o

Sample results less than five times the blank value were qualified.

Trip blanks were not validated or evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria or the correlation coefficients were greater than 0.990.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

No additional qualifications were required.

Target Compound List (TCL) Identification

The retention times and peak identifications of the full validation sample MWII-12 were
evaluated. The target compound identification was considered to be COlTect.

Compound Quantitation and Reported Detection Limits

The calculations for analyte quantification and reporting limits were acceptable for the full
validation sample MW11-12. Sample results were recalculated, with the proper dilution
factors, weights, and volumes used to calculate sample results. The results were found to
be correctly quantitated. The reported detection limits were consistent with the lower
calibration standard, meet Tetra Tech requirements, and reflect any dilutions, weights, and
volumes.

o
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o

o

Overall Assessment

Due to blank contamination, ethylbenzene in all samples and xylene total in three samples
were qualified as non-detected and estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS-EXTRACTABLES

DRO, JP-5, BUNKER FUEL, MOTOR OIL o
Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 13,2001
DN455
014054
Site 3 Groundwater
TPH-Extractables as DRO, JP-5, Bunker Fuel, and Motor Oil, by
SW846 Method M8015E

4/Water
Applied Physics and Chemistry Laboratory (APCL)
June 9, 2001
MWI1-09, MW11-10, MWll-12, MW11-92

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
docurrient "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Full validation was conducted on sample MW11-12 and cursory validation was performed
on the remaining samples in accordance with Tetra Tech Data Validation Guidelines. The 0
data were evaluated based on the following parameters:

* Method compliance
* Holding times

Surrogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
* Other Qualifications
* Target Compound List (TCL) Identification (full validation only)
* Compound Quantitation/Reported Detection Limits (full validation only)

Overall Assessment

* All criteria were met for this parameter
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.Method Compliance

SW-846 Method 8015 was used to analyze the samples for TPH-Extractables as Diesel
Rang·e Organics (DRO), motor oil, JP-5, and bunker fuel. A continuing calibration standard
was not included for bunker fuel.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met.

Surrogate Recoveries

Due to surrogate recovery problems, the following san1ple results were qualified as
estimated (Ja/UJa):

• All TPH -Extractables in san1ple MW11-09

The following recovery was below QC limits:

o
Sample ID
MW11-09

SurroQ:ate
Octacosane

%R
59

QC Limits
60-140%

Recoveries below the QC limits indicate that detected results may be biased low and false
non-detected results may have been reported.

Matrix Spike/Matrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on san1ple
MW11-09. All recoveries and relative percent differences (RPDs) were within QC limits.
Only DRO was included in the MS/MSD analyses. It should be noted that the bunker fuel
value in the Ullspiked sample was used to determine spike recoveries as .bunker fuel
interferes with DRO.

Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for DRO were within QC limits of60-140%. Only DRO was included
in the LCS analyses.

o
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Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank 0
was not contaminated with target analytes.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

A continuing calibration standard was not included for bunker fuel. No action was taken
at the request of the project manager. The detected results for bunker fuel were actually
quantitated using DRO and the concentration was reported as bunker fuel.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

No other qualifications were required because the sample results for TPH-Extractables were
either non-detected or greater than the reporting limits.

Target Compound List (TCL) Identification

The retention times and peak identifications of the full validation sample MWll-12 were
evaluated. The target compound identification was considered to be correct. However, it
does appear that the laboratory may have wanted to report the detected value of 2.54 mglL
as bunker fuel rather than as DRO. The pattern for DRO and bunker fuel were very similar.
Bunker fuel was reported in the other samples.

o
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o

o

Compound Quantitation and Reported Detection Limits

The calculations for analyte quantification and reporting limits were acceptable for the full
validation sample MWll-12. Sample results were recalculated, with the proper dilution
factors, weights, and volumes used to calculate sample results. The results were found to
be correctly quantitated. The reported detection limits were consistent with the lower
calibration standard, meet Tetra Tech requirements, and reflect any dilutions, weights, and
volumes.

Overall Assessment

Due a low surrogate recovery, the TPH-extractable results in sample MWll-09 were
qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (1) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

o

c Calibration exceedance

d Duplicate precision exceedance o
e Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

i Internal standard exceedance

j Other qualifications
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o Report Date:
CTO No.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:
Matrix/ Parameter:

DATA VALIDATION REPORT

August 22,2001
DN455
014161
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APCL)
Ken Schroeder - QuantaLex, Inc.
Volatile Organic Analyses by SW-846 Method 8260B
2/Water Samples MW11-l04, MW11-106

o

TPH-Purgeables as Gasoline Range Organics (GRO) by SW-846
Method M80l5V
5/Water Samples MW11-104, MW11-106, MWll-107, MW11

119, MW-l

BTEX by SW-846 Method 8020
3/Water Samples MW11-107, MW11-J 19, MW-1

TPH-Extractables as Diesel Range Organics (DRO), JP-5, Bunker
Fuel, and Motor Oil by SW-846 Method M8015E
5/Water Samples MW11-1 04, MW11-106, MW11-107, MW11

119, MW-1

Major Anions by EPA Method 300.0
l/Water Sample MW11-107

Total Kjeldahl Nitrogen by EPA Method 351.3
l/Water Sample MWII-107

Ferrous Iron by Standard Method SM3500DFE-2
lIWater Sample MWI1-107

Full validation was performed on sample MWl1-107 (TPH-Purgeables, BTEX, TPH
Extractables, Major Anions, Total Kjeldahl Nitrogen, and Ferrous Iron). Cursory validation
was performed on the other samples.

I certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

o
Certified by
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Report Date:
CTONo.:
SDG No.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 22, 2001
DN455
014161
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
2/Water
Applied Physics and Chemistry Laboratory (APCL)
June 14, 2001
MW11-104,MWII-I06

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding Times
* SUlTogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
Calibrations

* Internal Standards
Field Duplicate
Other Qualifications
GC/MS Tuning (full validation only)
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation and Detection Limits (full validation only)
Tentatively Identified Compounds (TICs) (full validation only)
System Performance (full validation onzy)
Overall Assessment

* All criteria were met for this parameter

o

Page 2 014161
o



o

o

Holding Times

The preserved water samples were analyzed within 14 days of collection. The samples were
received within the recommended temperature range of 4 ± 2°C.

Surrogate Recoveries

All surrogate recoveries were within laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within
laboratory QC limits.

Blank Spike or Labol"atory Contl'ol Sample (LCS)

Blank spikes were analyzed at the required frequency. All blank spike results were within
laboratory QC limits.

Blank Contamination

Due to common laboratory contamination, the following result was considered non-detected
(UJb) and the result was raised to the reporting limit:

• 2-Butanone in sample MWI1-104

2-Butanone is considered a common laboratory contaminant when found at levels less than
5x the reporting limit in environmental samples.

Method blanks were analyzed at the required frequency.

The following compound was detected in the associated method blank at the concentration
noted below.

No action was required due to method blanl\: contamination because associated results were
considered non-detected due to common laboratory contamination.

o

Compound
2-Butanone

Blank ID
WBLKOI (6/20/01)

Page 3
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Trip blanks were not evaluated per the project order.

Calibrations

Due to severe calibration problems, the following non-detected results were rejected (Rc):

• Acetone in samples MWI1-104 and MWII-I06

The following initial and/or continuing calibrations reported relative response factors
(RRFs) less than the QC limit of 0.05:

o

Calibration Date
6/14/0 1 (I-Cal)
6/20101 (C-Cal)

Compound
Acetone
Acetone

RRF
0.020
0.019

Due to continuing calibration problems, the following non-detected results were qualified
as estimated (U.Tc):

• Bromomethane in samples MWII-I04 and MWll-106

The following continuing calibrations had percent differences (%D) greater than 25%:

Calibration Date
6/20101 (C-Cal)

Internal Standard Performance

Compound
Bromomethane

%D
51.1 o

Internal standard area counts did not vary by more than a factor of two from the associated
12-hour calibration standard. The internal standard retention times did not vary more than
± 30 seconds from the retention time of the associated 12-hour calibration standards.

Field Duplicates

No field duplicates were analyzed in this SDG.

Other Qualifications

The following results were qualified as estimated (Jg):

• All detected volatile results reported below the reporting limit

Page 4 01416 I
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Detected results rcpOlied below the reporting limit are considered to be qualitatively
acceptable, but quantitatively umeliable due to the unceliainty in analytical precision near
the limit of detection.

GC/MS Tuning

Full validation was not performed for this SDG.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Tentatively Identified Compounds (TIC)

Full validation was not performed for this SDG.

System Performance

Full validation was not performed for this SDG.

Overall Assessment

Due to common laboratory contamination, the result for 2-butanone in one sample was
considered non-detected and raised to the reporting limit.

Due to severe calibration problems, the non-detected results for acetone in both samples
were rejected.

Due to continuing calibration problems, the results for bromomethane in both samples were
qualified as estimated.

Detected results reported below the reporting limit were qualified as estimated.

()
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The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any 0
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Although these samples were analyzed by SW-846 Method 8260B, validation was
conducted based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.

o

o
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o
DATA ASSESSMENT

TOTALPETROLEUMHYDROCARBONS-PURGEABLESASGRO
ANDBTEX

Report Date:
CTO No.:
SDGNo.:
Site:
Parameter:

Matrix:

Laboratory:
Collection Date:
Samples:

August 22,2001
DN455
014161
Site 3 Groundwater
TPH-Purgeables as GRO and BTEX by SW-846 Methods M8015V
and 8020
5/Water (GRO)
3/Water (BTEX)
Applied Physics and Chemistry Laboratory (APCL)
June 14,2001
MW11-104, MW11-106, MW11-107, MW] 1-119, MW-1

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Full validation was performed on sample MW1 ]-107 and cursory validation was performed
on the other samples in accordance with Tetra Tech Data Validation Guidelines. The data
were evaluated based on the following parameters:

* Method compliance
* Holding times
* Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications

* Target Compound List (TCL) Identification (full validation only)
* Compound Quantitation & Detection Limits (filll validation only)

Overall Assessment

o

* All criteria were met for this parameter
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Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the samples for TPH-Purgeables
as GRO and for BTEX. 0
Holding Times

Analytical holding times were assessed to detennine whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

All surrogate recoveries met laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were not performed for TPH
Purgeables. No action was required.

Blank Spike or Laboratory Control Sample (LCS)

The LCS percent recoveries for GRO and the BTEX compounds were within QC limits of
75-125%.

Blanl{ Contamination

Method blanks were analyzed at the required frequency. The method blank was not
contaminated with ORO or the BTEX compounds.

Trip blanks were not validated or evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria or the correlation coefficients (1'2) were greater than
0.99.

o

The percent differences (%Ds) from the continuing calibrations bracketing the sample

Page 8 014161
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o

analyses were less than or equal to the 15% method criteria.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

The following results were qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

• Benzene in samples MWll-107 and MWll-119

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TCL) Identification

The retention times and peak identifications of the full validation sample MWll-l 07 were
evaluated. The target compound identification was considered to be correct.

Compound Quantitation and Reported Detection Limits

The calculations for analyte quantification and reporting limits were acceptable for the full
validation sample MWll-l 07. Sample results were recalculated, with the proper dilution
factors, weights, and volumes used to calculate sample results. The results were found to
be correctly quantitated. The reported detection limits were consistent with the lower
calibration standard, met Tetra Tech's requirements, and reflect any dilutions, weights, and
volumes.

Overall Assessment

The results for benzene in two samples reported below the reporting limit but greater than
one-half the reporting limit were qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
pUll)oses only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

o
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS - EXTRACTABLES

DRO, JP-5, BUNKER FUEL, MOTOR OIL

Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 22,2001
DN455
014161
Site 3 Groundwater
TPH-Extractables as DRO, JP-5, Bunker Fuel, and Motor Oil by SW
846 Method M8015E
5/Water
Applied Physics and Chemistry Laboratory (APCL)
June 14,2001
MW11-104, MW11-106, MWll-107, MW11-119, MW-1

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Enviromnental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Full validation was performed on sample MW11-107 and cursory validation was performed
on the other samples in accordance with Tetra Tech Data Validation Guidelines. The data
were evaluated based on the following parameters: 0

*
*

*
*
*
*

*
*

*

Method compliance
Holding times
Surrogate Recoveries
Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Blank Spike or Laboratory Control Sample (LCS)
Blank Contamination
Calibrations
Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (full validation only)
Compound Quantitation/Reported Detection Limits (full validation on~v)

Overall Assessment

All criteria were met for this parameter

o
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Method Compliance

SW-846 Method M80 I5E was used to analyze the samples for TPH-Extractables as Diesel
Range Organics (ORO), motor oil, lP-5, and bunker fuel. A continuing calibration standard
was not included for bunker fuel.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met.

Surrogate Recoveries

The following surrogate recovery was outside QC limits:

Sample TO
MWI1-106

SunoQate
Octacosane

%R
48

QC Limits
60-140%

o

o

Sample MWI1-106 was analyzed at a 5X dilution. The low recovery of sun·ogate
octacosane was attributed to the dilution and no action was taken. All other surrogate
recoveries were within QC limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSO) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPOs) were within QC
limits. Only DRO was included in the MS/MSO analyses.

Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for ORO were within QC limits of 60-140%. Only DRO was included
in the LCS analyses.

Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was not contaminated with target analytes.
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Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than 0
or equal to the 20% method criteria.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

A continuing calibration standard was not included for bunker fuel. No action was t.aken
at the request of the project manager.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

The following result was qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

• Motor oil in sample MWl1-106

Detected results reported below the reporting limit are considered to be qualitatively 0
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TCL) Identification

The retention times and peak identifications of the full validation sample MWll-107 were
evaluated. The target compound identification was considered to be correct.

Compound Quantitation and Reported Detection Limits

The calculations for analyte quantification and reporting limits were acceptable for the full
validation sample MWl1-107. Sample results were recalculated, with the proper dilution
factors, weights, and volumes used to calculate sample results. The results were found to
be correctly quantitated. The reported detection limits were consistent with the lower
calibration standard, met Tetra Tech 's requil~ements,and reflect any dilutions, weights, and
volumes.

o
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o

o

· Overall Assessment

The result for motor oil in one sample reported below the reporting limit but greater than
one-half the reporting limit was qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.
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Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
NON-CLP INORGANICS

August 22, 2001
DN455
014161
Site 3 Groundwater
Major Anions by EPA Method 300.0
Total Kjeldahl Nitrogen by EPA Method 351.3
Ferrous Iron by Standard Method SM3500DFE-2
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 14,2001
MW11-107

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Work" (March 1997) were used along with other specified
criteria in EPA methods.

Full validation was perfonned on the san1ple in accordance with Tetra Tech Data Validation
Guidelines. The data were evaluated based on the following parameters:

* Holding times
* Calibration
* Blanks
* Matrix Spike
* Matrix Duplicate
* Laboratory Control Sample

Field Duplicates
* Other Qualifications

Ana1yte Quantitation & Reported Detection Limits (full validation onM
Overall Assessment

* All criteria were met for this parameter
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o

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The sample was analyzed within the required holding times and
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Calibration blanks were not analyzed for these parameters. No action was required.

Matrix Spike (MS)

Matrix spike (MS) analyses were performed on a sffi11ple from another SDG for nitrate,
orthophosphate, and sulfate and on sample MWll-l 07 for ferrous iron. All recoveries were
within the QC limits of 75-125%.

A matrix spike analysis was not performed for TKN due to insufficient sample.

Matrix Duplicate

Matrix spike duplicate (MSD) analyses were perfonned on a sample from another SDG for
nitrate, Olihophosphate, and sulfate and on sample MWl1-1 07 for fen-ous iron. All relative
percent differences (RPDs) were less than the QC limit of 20%.

A matrix spike duplicate analysis was not performed for TKN due to insufficient sample.

Laboratory Control Sample

All criteria for laboratory control samples were met.

o
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Field Duplicates

There were no field duplicates in this SDG.

Other Qualifications

No other qualifications were required because the sample results were either non-detected
or greater than the reporting limits.

Analyte Quantitation and Reported Detection Limits

Sample results for the full validation sample MWll-l 07 were recalculated with the proper
dilution factors, weights, and volumes used to calculate the sample results. TI1e results were
found to be couectly quantitated. The reported detection limits were consistent with
TetraTech's required reporting limits and reflect any dilutions, weights, and volumes, with
the following exception. The reported detection limit for ferrous iron (0.05 mg/L) was not
adjusted for the 5X dilution factor. The reported detection limit should be 0.25 mg/L.

Overall Assessment

All data was acceptable and remain unqualified.
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

D.I Estimated non-detected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Sun"ogate recovery exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance

o d Duplicate precision exceedance

o

c Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

Internal standard exceedance

.i Other qualifications
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Report Date:
CTO No.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:

DATA VALIDATION REPORT

August 22, 2001
DN455
014128
Site 3 Groundwater
Applied Physics and Chemistry Laboratory (APCL)
Ken Schroeder - QuantaLex, Inc.

o

Matrix/ Parameter: Volatile Organic Analyses by SW-846 Method 8260B
l/Water Sample MW11-105

TPH-Purgeables as Gasoline Range Organics (GRO) by SW-846
Method M8015V
5/Water Samples MW11-54, MWII-I05, MWl1-27R, MW-3,

MW-906

BTEX by SW-846 Method 8020
4/Water Samples MWll-54, MWll-27R, MW-3, MW-906

TPH-Extractables as Diesel Range Organics (DRO), JP-5, Bunker
Fuel, and Motor Oil by SW-846 Method M8015E
5/Water Samples MWll-54, MWl1-105, MWll-27R, MW-3,

MW-906 0
Major Anions by EPA Method 300.0
l/Water Sample MW11-27R

Total Kjeldahl Nitrogen by EPA Method 351.3
l/Water Sample MWll-27R

Fen-ous Iron by Standard Method SM3500DFE-2
l/Water Sample MWll-27R

Cursory data validation was performed on these samples.

I celiify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

~j i:j,~ ~" h~,\: ~0\\~'-....J
Certified by
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Report Date:
CTO No.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANIC ANALYSIS

August 22, 200 1
DN455
014128
Site 3 Groundwater
Volatile Organic Analyses by SW-846 Method 8260B
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 13,2001
MW11-105

o

o

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (Febmary 1994). In addition, the PRC Envirollil1ental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Holding Times
* SUlTogate Recoveries
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)

Blank Contamination
Calibrations

* Internal Standards
Field Duplicate
Other Qualifications
GC/MS Tuning (full validation only)
Target Compound List (TCL) Identification (full validation on~y)

Compound Quantitation and Detection Limits (full validation only)
Tentatively Identified Compounds (TICs) (full validation only)
System Performance (full validation only)
Overall Assessment

* All criteria were met for this parameter
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Holding Times

The preserved water sample was analyzed within 14 days of collection. The sample was
received within the recommended temperature range of 4 ± 2°e.

Surrogate Recoveries

All surrogate recoveries were within laboratory QC limits.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within
laboratory QC limits.

Blank Spike or Laboratory Control Sample (LCS)

Blank spikes were analyzed at the required frequency. All blank spike results were within
laboratory QC limits.

Blank Contamination

Due to common laboratory contamination, the following result was considered non-detected
(UJb) and the result was raised to the reporting limit:

• 2-Butanone in sample MWI1-105

2-Butanone is considered a common laboratory contaminant when found at levels less than
5x the reporting limit in environmental samples.

Method blanks were analyzed at the required frequency.

The following compound was detected in the associated method blank at the concentration
noted below.

o

o

Compound
2-Butanone

Blank ID
WBLKOI (6/20/01)

Concentration. ug/L
2

No action was required due to method blank contamination because associated results were
considered non-detected due to common laboratory contamination. o
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o
Trip blanks were not evaluated per the project order.

Calibrations

Due to severe calibration problems, the following non-detected result was rejected (Rc):

• Acetone in sample MWI1-105

The following initial and/or continuing calibrations repOlied relative response factors
(RRFs) less than the QC limit of 0.05:

Calibration Date
6/14/01 (I-Cal)
6/20101 (C-Cal)

Comoound
Acetone
Acetone

RRF
0.020
0.019

Due to continuing calibration problems, the following non-detected result was qualified as
estimated (UJc):

• Bromomethane in sample MWl1-1 05

The following continuing calibrations had percent differences (%D) greater than 25%:

o Calibration Date
6/20/01 (C-Cal)

Internal Standard Performance

Compound
Bromomethane

%0
51.1

o

Internal standard area counts did not vary by more than a factor of two fi'om the associated
l2-hour calibration standard. The internal standard retention times did not vary more than
± 30 seconds from the retention time of the associated l2-hour calibration standards.

Field Duplicates

No field duplicates were analyzed in this SDG.

Other Qualifications

The following results were qualified as estimated (Jg):

• All detected volatile results reported below the reporting limit
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Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit ofdetection.

GC/MS Tuning

Full validation was not performed for this SDG.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Tentatively Identified Compounds (TIC)

Full validation was not performed for this SDG.

System Performance

.Full validation was not performed for this SDG.

Overall Assessment

Due to common laboratory contamination, the result for 2-butanone in the sample was
considered non-detected and raised to the repOliing limit.

Due to severe calibration problems, the non-detected result for acetone in the sample was
rejected.

Due to continuing calibration problems, the result for bromomethane in the sample was
qualified as estimated.

Detected results reported below the reporting limit were qualified as estimated.

o

o

o



o

o

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Although this sample was analyzed by SW-846 Method 8260B, validation was conducted
based on CLP criteria because the Tetra Tech Data Validation Guidelines did not
specifically address this method. Criteria were modified to accommodate the method.
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS - PURGEABLES AS GRO

ANDBTEX o
Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:

Laboratory:
Collection Date:
Samples:

August 22, 2001
DN455
014128
Site 3 Groundwater
TPH-Purgeables as ORO and BTEX by SW-846 Methods M8015V
and 8020
5/Water (ORO)
4/Water (BTEX)
Applied Physics and Chemistry Laboratory (APCL)
June 13,2001
MW11-54, MW11-105, MWll-27R, MW-3, MW-906

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times

SUlTogate Recoveries
Matrix Spike/Matrix Spike Duplicate (MS/MSD)

* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination
* Calibrations

Field Duplicate
Other Qualifications
Target Compound List (TeL) Identification (full validation only)
Compound Quantitation & Detection Limits (jull validation only)
Overall Assessment

o

* All criteria were met for this parameter
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Method Compliance

SW-846 Methods M8015V and 8020 were used to analyze the samples for TPI-I-Purgeables
as GRO and for BTEX, respectively.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The samples were analyzed within the required holding times
and sample preservation requirements were met.

Surrogate Recoveries

Due to surrogate recovery problems, the following detected result is qualified as estimated
(Ja):

• ORO in sample MWl1-54

The sUlTogates outside of QC limits are listed below.

o
Sample ID
MWll-54

SurroQate
4-Biomofluorobenzene

%R
133

QC Limits
75-125%

o

High recoveries indicate that detected results may be biased high.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were not performed for TPH
Purgeables. No action was required.

Blank Spike or Laboratory Control Sample (LCS)

The LCS percent recoveries for ORO and the BTEX compounds were within QC limits of
75-125%.

Blank Contamination

Method blanks were analyzed at the required frequency. The method blank was not
contaminated with ORO or the BTEX compounds.
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Trip blanks were not validated or evaluated per the project order.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria or the correlation coefficients (r2

) were greater than
0.99.

The percent differences (%Ds) from the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

The following results were qualified as estimated (Jg) due to results reported below the
reporting limit but greater than one-half the reporting limit:

• Benzene and toluene in sample MWll-27R

Detected results reported below the reporting limit are considered to be qualitatively
acceptable, but quantitatively unreliable due to the uncertainty in analytical precision near
the limit of detection.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.

Overall Assessment

Due to surrogate recovery problems, the result for GRO in one sample was qualified as
estimated.
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o

o

Two results in one sample reported below the reporting limit but greater than one-half the
reporting limit was qualified as estimated.

The result for GRO in sample MWll-27R was not on the EDD. No qualification was made
to this sample result.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for allpurposes.
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DATA ASSESSMENT
TOTAL PETROLEUM HYDROCARBONS - EXTRACTABLES

DRO, JP-5, BUNKER FUEL, MOTOR OIL o
Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

August 22, 200 I
DN455
014128
Site 3 Groundwater
TPH-Extractables as DRO, JP-5, Bunker Fuel, and Motor Oil by SW
846 Method M8015E
5/Water
Applied Physics and Chemistry Laboratory (APeL)
June 13,2001
MWII-54, MWII-I05, MWII-27R, MW-3, MW-906

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (February 1994). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on the samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters: o

*
*

*
*
*
*

*

Method compliance
Holding times
SUlTogate Recoveries
Matrix Spike/Matrix Spike Duplicate (MS/MSD)
Blank Spike or Laboratory Control Sample (LCS)
Blank Contamination
Calibrations
Field Duplicate
Other Qualifications
Target Compound List (TCL) Identification (lidl validation only)
Compound Quantitation/Reported Detection Limits (full validation onl)~

Overall Assessment

* All criteria were met for this parameter
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o

Method Compliance

SW-846 Method M8015E was used to analyze the samples for TPH-Extractables as Diesel
Range Organics (DRO), motor oil, JP-5, and bunker fuel. A continuing calibration standard
was not included for bunker fuel.

Holding Times

Analytical holding times were assessed to detem1ine whether the holding time requirements
were met by the laboratory. The samples were extracted and analyzed within the required
holding times and sample preservation requirements were met.

Surrogate Recovcl-ies

Due to surrogate recovery problems, the following detected and non-detected sample results
were qualified as estimated (Ja/UJa):

• DRO, JP-5, motor oil, and bunker fuel in sample MW-3

The following recoveries were outside QC limits:

Sample ID SUlTO2:ate %R QC Limits
MW-3 Octacosane 52 60-140%
MWll-54 Octacosane 1112 60-140%
MW11-105 Octacosane 950 60-140%

Low recoveries indicate that detected and non-detected results may be biased low.

Samples MWll-54 and MWII-I05 were analyzed at 250X and 200X dilutions,
respectively. The high recoveries of surrogate octacosane were attributed to the dilutions
and no action was taken.

Matrix Spike/Matrix Spike Duplicate (MS/MSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were performed on a sample
from another SDG. All recoveries and relative percent differences (RPDs) were within QC
limits. Only DRO was included in the MS/MSD analyses.
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Blank Spike or Laboratory Control Sample (LCS)

The LCS recoveries for DRO were within QC limits of 60-140%. Only DRO was included 0
in the LCS analyses.

Blank Contamination

A method blank was extracted and analyzed at the required frequency. The method blank
was not contaminated with target analytes.

Calibrations

The percent relative standard deviations (%RSDs) in the initial calibration were less than
or equal to the 20% method criteria.

The percent differences (%Ds) fi~om the continuing calibrations bracketing the sample
analyses were less than or equal to the 15% method criteria.

A continuing calibration standard was not included for bunker fuel. No action was taken
at the request of the project manager.

Field Duplicates

Field duplicates were not included in this SDG.

Other Qualifications

No other qualifications were required because the sample results for TPH-Extractables were
either non-detected or greater than the repOliing limits.

Target Compound List (TCL) Identification

Full validation was not performed for this SDG.

Compound Quantitation and Reported Detection Limits

Full validation was not performed for this SDG.
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Overall Assessment

Due to surrogate recovery problems, all TPH-Extractable results in one sample were
qualified as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.

Page 14 014J28



Report Date:
CTO No.:
SDGNo.:
Site:
Parameter:

Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
NON-CLP INORGANICS

August 22, 2001
DN455
014128
Site 3 Groundwater
Major Anions by EPA Method 300.0
Total Kjeldahl Nitrogen by EPA Method 351.3
Ferrous Iron by Standard Method SM3500DFE-2
l/Water
Applied Physics and Chemistry Laboratory (APCL)
June 13,2001
MW11-27R

o

The data were qualified according to the U.S. EnvirolU11ental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Inorganic Data Review" (February 1994). In addition, the PRC Environmental
Management Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and
"Data Validation Statement of Work" (March 1997) were used along with other specified
criteria in EPA methods.

Cursory validation was performed on the sample in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters: 0

* Holding times
* Calibration
* Blanks
* Matrix Spike
* Matrix Duplicate
* Laboratory Control Sample

Field Duplicates
* Other Qualifications

Analyte Quantitation & Reported Detection Limits (full validation only)
Overall Assessment

* AII criteria were met for this parameter

o
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Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. The sample was analyzed within the required holding times and
sample preservation requirements were met.

Calibration

All calibration criteria were met.

Blanks

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Calibration blanks were not analyzed for these parameters. No action was required.

Matrix Spike (MS)'

Matrix spike (MS) analyses were performed on a sample from another SDG for nitrate,
orthophosphate, and sulfate and on sample ER-44 for ferrous iron.· All recoveries were
within the QC limits of75-125%.

A matrix spike analysis was not performed for TKN due to insufficient sample.

Matrix Duplicate

Matrix spike duplicate (MSD) analyses were performed on a sample from another SDO for
nitrate, orthophosphate, and sulfate and on sample ER-44 for ferrous iron. All relative
percent differences (RPDs) were less than the QC limit of20%.

A matrix spike duplicate analysis was not performed for TKN due to insufficient sample.

Laboratory Control Sample

All criteria for laboratory control samples were met.
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Field Duplicates

There were no field duplicates in this SDG.

Other Qualifications

No other qualifications were required because the sample results were either non-detected
or greater than the reporting limits.

Analyte Quantitation and Reported Detection Limits

Full validation was not performed..

Overall Assessment

All data was acceptable and remain unqualified.

o

o

o
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

.J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a

b

" C
\

''''- )
d

e

f

IT
0

h

Surrogate recovery exceedance

Laboratory method blank and common blank contamination

Calibration exceedance

Duplicate precision exceedance

Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

Field blank contamination

Quantification below reporting limit

Holding time exceedance

Internal standard exceedance

.J Other qualifications
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Report Date:
CTONo.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:

Matrix! Parameter:

DATA VALIDATION REPORT

August 8, 2001
DN452
0106369
Site 3 Field Pilot Test
Air Toxics Ltd.
Ken Schroeder - QuantaLex, Inc.

TPH as Diesel by Modified NIOSH Method 1550
5/Air Samples: MP-OIB-OIA, MP-OIB-OIB, MWll-54-SV

02A, MWII-54-SV-02B, VWI-SV-OIA

./

,
/

Full data validation was performed on sample MWI1-54-SV-02A.

I certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

b.0(~
Certified by
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Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
TPH as DIESEL

August 8, 200 I
DN452
0106369
Site 3 Field Pilot Test
TPH as Diesel by Modified NIOSH Method 1550
5/Air
Air Toxics Ltd.
June 15 and 18,2001
MP-01B-01A, MP-01B-OIB, MW11-54-SV-02A, MWll-54-SV
02B, VW1-SV-01A

/

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (October 1999). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement ofWork" (March 1997) were used along with other specified criteria
in EPA methods.

Full validation was performed on sample MWll-54-SV-02A and cursory validation was
performed on all other samples in accordance with Tetra Tech Data Validation Guidelines.
The data were evaluated based on the following parameters:

* Method compliance
* Holding times
* Matrix Spike/Matrix Spike Duplicate (MS/MSD)
* Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination

Calibrations
Field Duplicate

* Other Qualifications
* Target Compound List (TCL) Identification (full validation only)
* Compound Quantitation & Detection Limits (full validation only)

Overall Assessment

* All criteria were met for this parameter

.'
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Method Compliance

Modified NIOSH Method 1550 was used to analyze the samples for total petroleum
hydrocarbons. Sample results were reported as diesel, although gasoline range
hydrocarbons were found in two of the samples.

Holding Times

Analytical holding times were assessed to detennine whether the holding time requirements
were met by the laboratory. Although the method does not stipulate specific holding times,
the samples were analyzed within 14 days of collection.

Matrix Spike/Matrix Spike Duplicate (MS!l\1SD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were 110t required.

Blank Spike or Laboratory Control Sample (LCS)

The recovery of diesel was within the laboratory QC limits of 70-130% in the laboratory
control sample (LCS). .

Blank Contamination

A method blank was analyzed at the required frequency. The method blank was 110t
contaminated with target analytes.

Calibrations

The percent relative standard deviation (%RSD) in the initial calibration was less than or
equal to 20%.

Due to continuing calibration problems, the following detected and non-detected results
were qualified as estimated (JcIUJc):

• Diesel in all samples

Page 3 0106369
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The following continuing calibrations had percent differences (%Ds) > 15%:

Calibration Date
06/27/01 (1703)

Field Duplicates

Analyte
Diesel

%D
22

Field duplicate samples were not provided with this SDG.

Other Qualifications

No other qualifications were required because the sample results were either greater than
the reporting limit or nondetected.

Target Compound List (TCL) Identification

The areas and peak identifications of full validation sample MW-54-SV-02A were
evaluated. Target compound identification was considered to be correct.

Compound Quantitation and Reported Detection Limits

The result for diesel in the full validation sample MW-54-SV-02A was recalculated, with
the proper dilution factors, weights, and volumes used to calculate the sample result. The
sample was found to be correctly quantitated. The reported detection limits reflect any
dilutions, weights, and volumes.

Overall Assessment

Due to continuing calibration problems, the results for diesel in all samples were qualified
as estimated.

The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (1) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a

b
\

J
C

d

e

f

g

h

i

j

)

Surrogate recovery exceedance

Laboratory method blank and common blank contamination

Calibration exceedance

Duplicate precision exceedance

Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

Field blank contamination

Quantification below reporting limit

Holding time exceedance

Internal standard exceedance

Other qualifications

Page 5 0106369
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Report Date:
CTONo.:
SDGNo.:
Site:
Laboratory:
Data Reviewer:

Matrix! Parameter:

DATA VALIDATION REPORT

August 8, 2001
DN452
0106385
Site 3 Field Pilot Test
Air Taxies Ltd.
Ken Schroeder - QuantaLex, Inc.

VolatHe Organics by Method TO-14
2/Air Samples: MP-OIB-02, MWll-54-SV-01

Cursory data validation was performed both samples.

I certify that all data validation criteria outlined in the referenced documents were assessed,
and any qualifications made to the data were in accordance with those documents.

~~r---
Certified by
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Report Date:
CTONo.:
SDGNo.:
Site:
Parameter:
Matrix:
Laboratory:
Collection Date:
Samples:

DATA ASSESSMENT
VOLATILE ORGANICS by METHOD TO-14

August 8, 2001
DN452
0106385
Site 3 Field Pilot Test
Volatile Organics by Method TO-14
2/Air
Air Toxics Ltd.
June 15 and 18,2001
MP-01B-02, MW11-54-SV-01

I

/

The data were qualified according to the U.S. Environmental Protection Agency (EPA)
document "USEPA Contract Laboratory Program National Functional Guidelines for
Organic Data Review" (October 1999). In addition, the PRC Environmental Management
Inc. (PRC) documents "PRC Data Validation Guidelines" (March 1997) and "Data
Validation Statement of Work" (March 1997) were used along with other specified criteria
in EPA methods.

Cursory validation was performed on both samples in accordance with Tetra Tech Data
Validation Guidelines. The data were evaluated based on the following parameters:

* Method compliance
* Holding times

Surrogate Recoveries
* Matrix SpikelMatrix Spike Duplicate (MSIMSD)

Blank Spike or Laboratory Control Sample (LCS)
* Blank Contamination

Calibrations
* Internal Standards

Field Duplicate
'" Other Qualifications

Target Compound List (TCL) Identification (full validation only)
Compound Quantitation & Detection Limits (full validation only)
Overall Assessment

'" All criteria were met for this parameter
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Method Compliance

Method TO-14 was used to analyze the samples for volatile organic hydrocarbons.

Holding Times

Analytical holding times were assessed to determine whether the holding time requirements
were met by the laboratory. Although the method does not stipulate specific holding times,
the samples were analyzed within 14 days.

Surrogate Recoveries

Due to elevated surrogate recoveries, the following positive sample results were qualified
as estimated (Ja):

• Cyclohexane in sample MP-OIB-02
• Hexane and cyclohexane in sample MWll-54-SV-01

The following surrogate recoveries were above the QC limits:

Sample ID
MP-OIB-02
MWll-54-SV-01
MWll-54-SV-01

Surrogate
1,2-Dichloroethane-d4
1,2-Dichloroethane-d4
Bromofluorobenzene

%R
143%
145%
131%

OC Limits
70-130%
70-130%
70-130%

Recoveries exceeding QC limits indicate that detected results may be biased high.

Matrix SpikelMatrix Spike Duplicate (MSIMSD)

Matrix spike and matrix spike duplicate (MS/MSD) analyses were not required.

Blank Spike or Laboratory Control Sample (LCS)

Due to a problem in the LCS analysis, the following non-detected sample results were
qualified as estimated (UJe):

• Methylene chloride in sample MP-OIB-02
• Hexachlorobutadiene in sample MWl1-54-SV-01

Page 3 0106385
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The result obtained in the analysis of the LCS was not within the control limits as shown
below.

j
/

LCSID
61222.d
62618.d

Compound
Methylene chloride
Hexachlorobutadiene

%R
66.6%
64.7%

QC Limits
70-130%
70-130%

Detected results may be biased low and false non-detects may have been reported.

Blank Contamination

Method blanks were analyzed at the required frequency. The method blanks were not
contaminated with target analytes.

Calibrations

Due to initial calibration problems, the following non-detected result was qualified as
estimated (UJc):

• Hexachlorobutadiene in sample MWll-54-SV-01

The following initial calibration had percent relative standard deviations (%RSDs) > 30%:

Calibration Date
06/26/01

Compound
Hexachlorobutadiene

%RSD
33.8

Due to continuing calibration problems, the following non-detected results were qualified
as estimated (UJc):

• Propylene, 1,3-butadiene, ethanol, 2-propanol, 1, I-dichloroethane, and vinyl acetate in
sample MP-01B-02

The following continuing calibrations had percent differences (%Ds) > 25%:
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Internal Standard Performance

The internal standard retention times did not vary more than ± 30 seconds from the retention
time of the associated 12-hour calibration standards. All internal standard area counts were
within QC limits.

Field Duplicates

Field duplicate samples were not provided with this SDG.

Other Qualifications

No other qualifications were required because the sample results were either greater than
the reporting limit or nondetected.

Target Compound List (TCL) Identification

Full validation was not performed.

Compound Quantitation and Reported Detection Limits

Full validation was not performed.

Overall Assessment

Due to elevated surrogate recoveries, the results for hexane in one sample and cyclohexane
in two samples were qualified as estimated.

Due to a problem in the LCS analysis, the results for methylene chloride in one sample and
hexachlorobutadiene in the other sample were qualified as estimated.

Due to initial calibration problems, the result for hexachlorobutadiene in one sample was
qualified as estimated.

Due to continuing calibration problems, the results for six compounds in one sample were
qualified as estimated.
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The quality control criteria reviewed, other than those discussed above, were met and are
considered acceptable. Sample results that were estimated (J) are usable for limited
purposes only. Sample results that were found to be rejected (R) are unusable for any
purpose. Based upon the full data validation, all other results are considered valid and
useable for all purposes.
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DATA ASSESSMENT

DATA VALIDATION QUALIFIERS AND CODES

Data Validation Qualifiers

UJ Estimated non-detected result

J Estimated detected result

R Rejected result

NJ Tentatively Identified Compound (TIC)

Data Validation Qualifier Codes

a Surrogate recovery exceedance

b Laboratory method blank and common blank contamination

c Calibration exceedance

d Duplicate precision exceedance

e Matrix spike/ Laboratory Control Sample (LCS) recovery exceedance

f Field blank contamination

g Quantification below reporting limit

h Holding time exceedance

I Internal standard exceedance

j Other qualifications

Page 7 0106385
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RESPIRATION TEST DATA
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Respiration Test Results
Field Pilot Test at Site 3

NFD Point Molate
June 2001

MP-01A
Date Time Run Time O2 Conc. CO2 Conc. Total HCs

(hours) (%-vol.) (%-voJ) (ppmv)

6/19/01 11 :55 0.00
6/19/01 12:00 0.08 18.6 6.7 77
6/19/01 13:03 1.13 18.3 6.4 95.6
6/19/01 14:10 2.25 18.3 6.1 96.5
6/19/01 15:09 3.23 18.3 5.7 106
6/19/01 16:17 4.37 18.4 5.8 113
6/19/01 18:00 6.08 18 6 116
6/19/01 20:00 8.08 18 6.3 142
6/20/01 8:50 20.92 18 6.6 163
6/20/01 11 :50 23.92 17.8 5.9 168
6/20/01 13:50 25.92 16.7 5.7 170
6/20/01 16:23 28.47 17.3 5.5 159
6/21/01 9:37 45.70 16.2 5.8 171
6/21/01 12:03 48.13 16.6 5.6 184
6/21/01 15:00 51.08 16.8 5.5 169
6/22/01 9:02 69.12 16.2 5.9 150
6/22/01 13:27 73.53 16.7 5.7 187
6/23/01 10:10 94.25 15.7 6.2 214
6/25/01 13:19 145.40 16.2 5 138
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Respiration Test Results
Field Pilot Test at Site 3

NFD Point Malate
June 2001

MP-01B
Date Time Run Time Oz Conc. COz Conc. Total HCs

(hours) (OlD-vol.) (%-vol) (ppmv)

6/19101 11 :55 0.00
6/19/01 12:05 0.17 5.3 8.3 1170
6/19/01 13:08 1.22 6.7 7.6 1041
6/19/01 14:14 2.32 11.1 7.6 928
6/19/01 15:10 3.25 13.1 7.5 814
6/19/01 16:18 4.38 14.4 6.8 669
6/19/01 18:01 6.10 13.3 7.6 840
6/19/01 20:03 8.13 13.8 7.7 835
6/20/01 8:52 20.95 12.4 8.8 762
6/20/01 11:52 23.95 11.8 8.3 793
6/20/01 13:52 25.95 11.7 8.3 788
6/20/01 16:25 28.50 12.3 8.1 749
6/21/01 9:40 45.75 10.1 9.1 735
6/21/01 12:05 48.17 10.6 8.9 715
6/21/01 15:03 51.13 10.9 8.4 723
6/22/01 9:05 69.17 11.4 9.3 698
6/22/01 13:29 73.57 9.9 9 733
6/23/01 10:12 94.28 6.7 9.8 813
6/25/01 13:20 145.42 4.1 10.5 704
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Respiration Test Results
Field Pilot Test at Site 3

NFD Point Malate
June 2001

MP- 02A
Date Time Run Time O2 Conc. CO2 Conc. Total HCs

(hours) (%-vol.) (%-vol) (ppmv)

6/19/01 11 :55 0.00
6/19/01 12:06 0.18 16.8 5.3 698
6/19/01 13:15 1.33 17.3 5 683
6/19/01 14:21 2.43 18.2 4.5 646
6/19/01 15:16 3.35 19.2 4 554
6/19/01 16:23 4.47 18.7 4.6 618
6/19/01 18:06 6.18 18.8 4.5 568
6/19/01 20:08 8.22 18.7 4.9 597
6/20/01 9:01 21.10 18.2 5.3 588
6/20/01 12:00 24.08 17.7 4.7 603
6/20/01 15:58 28.05 18.2 4.3 552
6/20/01 16:30 28.58 18.4 4.3 472
6/21/01 9:44 45.82 17 4.8 590
6/21/01 12:07 48.20 17.5 4.5 576
6/21/01 15:06 51.18 18.2 3.9 514
6/22/01 9:06 69.18 17.6 4.5 630
6/22/01 13:30 73.58 18 4.1 602
6/23/01 10:14 94.32 17 4.5 728
6/25/01 13:26 145.52 15.8 4.4 660
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Respiration Test Results
Field Pilot Test at Site 3

NFD Point Molate
June 2001

MP- 028
Date Time Run Time O2 Conc. CO2 Conc. Total HCs

(hours) (%-vol.) (%-vol) (ppmv)

6/19/01 11 :55 0.00
6/19/01 12:08 0.22 3.4 9.4 1163
6/19/01 13:18 1.38 3.4 9.5 1116
6/19/01 14:24 2.48 5.6 7.6 935
6/19/01 15:17 3.37 5.4 8.2 1085
6/19/01 16:24 4.48 3.1 8.9 1139
6/19/01 18:07 6.20 3 9.4 1135
6/19/01 20:10 8.25 1.6 10.3 1203
6/20101 9:02 21.12 1.8 10.1 1124
6/20101 12:05 24.17 1.5 9.9 1145
6/20101 14:00 26.08 1.2 9.9 1115
6/20101 16:32 28.62 1.4 9.7 958
6/21/01 9:45 45.83 2.5 9.8 847
6/21/01 12:08 48.22 1.5 10 409
6/21/01 15:08 51.22 1.3 9.8 898
6/22/01 9:07 69.20 2.5 9.5 845
6/22/01 13:32 73.62 1.7 9.5 907
6/23/01 10:16 94.35 1.8 9.5 949
6/25/01 13:27 145.53 1.3 9.6 785
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Respiration Test Results
Field Pilot Test at Site 3

NFD Point Malate
June 2001

"\
I

/
MP-03A

Date Time Run Time O2 Cone. CO2 Cone. Total HCs

(hours) (%-vol.) (%-vol) (ppmv)

6/19/01 11 :55 0.00
6/19/01 12:10 0.25 13.1 4.6 720
6/19/01 13:21 1.43 17.5 3.5 480
6/19/01 14:27 2.53 18.6 3.1 425
6/19/01 15:24 3.48 19.6 2.8 327
6/19/01 16:30 4.58 19.4 2.7 425
6/19/01 18:12 6.28 19.3 3.1 353
6/19101 20:12 8.28 18.5 3.6 416
6/20101 9:06 21.18 18 4.3 457
6/20101 12:07 24.20 17.5 4 424
6/20101 14:05 26.17 17.9 3.7 375
6/20101 16:39 28.73 18.2 3.6 337
6/21/01 9:48 45.88 16.2 4.5 448
6/21/01 12:10 48.25 16.9 4.2 362
6/21/01 15:12 51.28 16.9 4 334
6/22/01 9:10 69.25 16.1 4.7 449
6/22/01 13:55 74.00 16.2 4.6 433
6/23/01 10:18 94.38 14.4 4.6 520
6/25/01 13:30 145.58 13.1 4.7 368
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Respiration Test Results
Field Pilot Test at Site 3

NFD Point Malate
June 2001

MP-038
Date Time Run Time O2 Cone. CO2 Cone. Total HCs

(hours) (%-vol.) (o/e-vol) (ppmv)

6/19/01 11 :55 0.00
6/19/01 12:13 0.30 12.3 6.4 620
6/19/01 13:24 1.48 16.4 4 531
6/19/01 14:30 2.58 17.3 3.8 511
6/19/01 15:31 3.60 17.6 3.5 452
6/19/01 16:32 4.62 17.5 3.8 483
6/19/01 18:13 6.30 17.7 3.9 476
6/19/01 20:15 8.33 18 4.1 613
6/20/01 9:10 21.25 16.8 5 503
6/20/01 12:10 24.25 16.3 4.5 481
6/20/01 14:07 26.20 16.2 4.4 460
6/20/01 16:40 28.75 16.4 4.4 459
6/21/01 9:50 45.92 14.4 5.1 450
6/21/01 12:15 48.33 14.2 5.4 482
6/21/01 15:13 51.30 14.4 5.2 454
6/22/01 9:12 69.28 13.1 6 501
6/22/01 13:40 73.75 12.7 6.2 480
6/23/01 10:20 94.42 11.7 7 599
6/25/01 13:31 145.60 6.7 8 567

MP-03B

r---------------------------------,9
-- 8

7

----16°
~

C
c:

5 g
~
C

4 ~
c:
o
u

30u

~~~----------

y =-0.0783x + 18.402

20 -

:? 15 - -----
o
~
~

c:
~
g
:ii 10-
u
c:
o
U

o
5 -------------------------------~-I- 2

01-------,----.,...---....,-----.,------,----.,...---....,------+0

o 20 40 60 80 100 120 140 160

Time (hours)

[-+-02 Cone

SI:PrejecIINavyIPtMelateICT0379IFPTlOatalResp.xlsI9125/2001 DS.0379.15658



Respiration Test Resu!ts
Field Pilot Test at Site 3

NFD Point Malate
June 2001

)
VW-1

Date Time Run Time O2 Cone. CO2 Cone. Total HCs

(hours) (%-vol.) (%-vol) (ppmv)

6/19/01 11 :55 0.00
6/19/01 12:16 0.35 22.2 0 34.8
6/19/01 13:28 1.55 22.5 0 34.5
6/19/01 14:53 2.97 22.9 0 57.2
6/19/01 15:34 3.65 22.9 0 63.5
6/19/01 16:35 4.67 22.4 0 76.1
6/19/01 18:19 6040 22.4 0 82.5
6/19/01 20:17 8.37 22.5 0 98.1
6/20101 9:13 21.30 21.6 004 108
6/20101 12:12 24.28 19.9 0.6 135
6/20101 14:14 26.32 19.6 0.7 122
6/20101 16:43 28.80 19.6 0.9 142
6/21/01 9:57 46.03 18 1.6 138
6/21/01 12:17 48.37 17.6 1.7 136
6/21/01 15:14 51.32 17.6 1.8 145
6/22/01 9:14 69.32 16.6 2.9 140
6/22/01 13:42 73.78 15.8 2.9 145
6/23/01 10:22 94.45 13.9 4.2 134
6/25/01 13:36 145.68 13.5 4.9 134
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Respiration Test Results
Field Pilot Test at Site 3

NFD Point Molate
June 2001

MW11- 54
Date Time Run Time O2 Cone. CO2 Cone. Total HCs

(hours) (%-voL) (%-vol) (ppmv)

6/19/01 11 :55 0.00
6/19/01 12:19 0.40 15.9 4.2 454
6/19/01 13:31 1.60 16.8 3.9 490
6/19/01 14:36 2.68 17.4 3.7 482
6/19/01 15:38 3.72 17.5 3.6 445
6/19/01 16:39 4.73 16.9 3.8 490
6/19/01 18:20 6.42 15.1 4.4 492
6/19/01 20:20 8.42 12.9 5.9 615
6/20101 10:34 22.65 19.9 1.3 262
6/20101 12:13 24.30 16.2 2.4 352
6/20101 14:17 26.37 14.6 3.1 444
6/20101 16:45 28.83 11.8 4.5 552
6/21/01 9:59 46.07 6 7.2 665
6/21/01 12:00 48.08 5.6 7.3 725
6/21/01 19:58 56.05 4.9 7.4 775
6/22/01 9:00 69.08 4.6 8.3 2500?
6/22/01 13:25 73.50 4.5 8.3 861
6/23/01 10:24 94.48 3.7 8 -
6/25/01 13:13 145.30 5 7.5 703

Discovered open valve;
closed valve at 10 a.m.
New test.
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Trench Designation: 1
Trench Location:Site 3,

Trench Lithology:

NFD POINT MalATE - SITE 3
FIELD TRENCH LOGGING FORM

Date: 7/10101
Logged by: D. Sterling

Location of Trench

(SEE FIGURE 1 )

COMPLETED TRENCH CHARACTERISTICS

Trench Length (ft.) -'3Y I

Trench Width (ft.) 3 _i.(1

Total Depth (ft.) to'
Depth to Water (ft. bgs) 9'
Classification (See Criteria Below)

COMPLETED TRENCH SUMMARY

Depth Interval (ft.) Classification

'-t, b/CO"'&>..~'\ 'S ~ \\- <1.-\ee.-v-..
\\e..\\~v-' --tc..h \~'{~ 8{f::,
VY\e.c\ 1 'i If, ~c..hd: c\c.\fIAP

Classification Criteria (based on field screening):

(1) Product staining or odors not observed

(2) Relict (aged) product staining observed

(3) Recent product staining or product odor is observed

(4) Residual product or product saturation is observed

through intervals or within discrete patches

(5) Free product is observed

(6) Industrial Waste

(7) Houlsehold Waste

(8) Construction Debris

Notes: Batteries found in various stages of decomposition in the industrial waste.

PROJECT: NFD Point Molate, Exploratory Trenching Site 3
PROJECT #: G0069.379C0102

Lab Soil Sample 10: NA

Lab Water Sample ID: NA

Subcontractor: Manuel Brothers

Equipment: CASE 580 Backhoe

DS f 0 3 7 9 • 1 5 6 5 8



NFD POINT MalATE - SITE 3
FIELD TRENCH LOGGING FORM

Trench Designation: 2 Date: 7/10/01 Location of Trench
Trench Location: Site 3, Logged by: D. Sterling

(SEE FIGURE 1 )

Trench Lithology:

COMPLETED TRENCH CHARACTERISTICS

S 1de.- ~c. t\
Trench Length (ft.) ~\

-$0U-ttj \r\L~ Trench Width (ft.) '{
Total Depth (ft.) \u
Depth to Water (ft. bgs) 10
Classification (See Criteria Below)

1-"- ...._...._-

\ f \
COMPLETED TRENCH SUMMARY

( Depth Interval (ft.) Classification

I II '2.,3, b,l, B
~,C:.,l -

\....-. ....... ',.......

l
Classification Criteria (based on field screening):- (1) Product staining or odors not observed

3
/ (2) Relict (aged) product staining observed

) (3) Recent product staining or product odor is observed

~ ./
(4) Residual product or product saturation is observed

through intervals or within discrele patches

------ (5) Free product is observed

(6) Industrial Wasle

(7) Houlsehold Waste

(8) Construction Debris

Notes: Wood dock structure in place just above groundwater.
Lab Soil Sample 10: NA

Lab Water Sample 10: NA

PROJECT: NFD Point Molate, Exploratory Trenching Site 3 Subcontractor: Manuel Brothers
PROJECT #: G0069.379C0102 Equipment: CASE 580 Backhoe

/

DS • 0 3 7 9 • J 5 6 5 8
" " "



'".
NFD POINT MalATE - SITE 3

FIELD TRENCH lOGGING FORM

Trench Designation: 3 Date: 7/10101 location of Trench
Trench Location: Site 3, Logged by: D. Sterling

(SEE FIGURE 1 )

Trench Lithology:

COMPLETED TRENCH CHARACTERISTICS
Trench Lenglh (ft.) '2L.
Trench Widlh (ft.) '+

.CC6 ~czV- V'\ "'S\6e.- ~4..~\
. Tolal Deplh (ft.) \,

Vte~ Depth to Water (ft. bgs) \0.5'"
Classification (See Criteria Below)

I I COMPLETED TRENCH SUMMARY
/

Depth Interval (ft.) Classification:2.<0 I
3 ~ t I 2.3 i to.-

Classification Criteria (based on field screening):

(1) Product staining or odors not observed

(2) Relict (aged) product staining observed

i (3) Recent product staining or product odor is observed

(4) Residual product or product saturation is observed

CSo-v-..c\.,\ "3 \ \\ , \fY\o.1. \:) f0 through intervals or within discrete patches

IO'iK 'ib; C)t", a..1f\~1 ('-IIIAv~j (5) Free product is observed

~
1)c..VY\ \> I (DO:::'.c.... (6) Industrial Waste

~. - (7) Houlsehold Waste

(8) Construction Debris

Notes: Stepped out to the south and potholed to 6 feet. Observed no debris in step out.
Observed many crushed 5 gallon canisters with Navy labeling on it. Lab Soil Sample 10: NA

Lab Water Sample 10: NA

PROJECT: NFD Point Malate, Exploratory Trenching Site 3 Subcontractor: Manuel Brothers
PROJECT #: GOO69.379C0102 Equipment: CASE 580 Backhoe

DS • 0 3 7' 9 • 1 5 6 5 8



NFD POINT MalATE - SITE 3
FIELD TRENCH lOGGING FORM

Trench Designation: 4
Trench location: Site 3,

Date: 7/1 % 1
Logged by: D. Sterling

location of Trench

(SEE FIGURE 1 )

Trench Lithology:

COMPLETED TRENCH CHARACTERISTICS
Trench Length (ft.) <;).:2
Trench Width (ft.) t.\
Total Depth (ft.) 10
Depth to Water (ft. bgs) \0
Classification (See Criteria Below)

Classification Criteria (based on field screening):

(1) Product staining or odors not observed

(2) Relict (aged) product staining observed

(3) Recent product staining or product odor is observed

(4) Residual product or product saturation is observed

through intervals or within discrete patches

(5) Free product is observed

(6) Industrial Waste

(7) Houlsehold Waste

(8) Construction Debris

\
\

··--·--r---------------;:----------------:::--------,------r--r.cno:iiiMrnp;lLt=ET~E[;D~TRoEj;N;:I,C~H~SIiU-;;MwMtiiA:r:R~Y;----j

\\ , //. !' Depth Interval (ft.) Classification

)
. \ I B I"/ . . \ 12 ,'3 I rb. I ..., I "0

>- '3'6'{,:\ 3 /
~, Coil, 2, J

~//

//
//

Notes: Observed pilings and timbers at groundwater.
Lab Soil Sample ID: NA

Lab Water Sample ID: NA

PROJECT: NFD Point Malate, Exploratory Trenching Site 3
PROJECT it: G0069,379C0102

Subcontractor: Manuel Brothers

Equipment: CASE 580 Backhoe

DS • 03 7" °"'1 1 5 6 ~5 8



Trench Designation: 5
Trench Location: Site 3,

Trench Lithology:

NFD POINT MOlATE - SITE 3
FIELD TRENCH lOGGING FORM

Date: 7/11/01
Logged by: D. Sterling

Location of Trench

(SEE FIGURE 1 )

/

COMPLETED TRENCH CHARACTERISTICS

Trench Length (ft.) \ G.
Trench Width (ft.) b
Total Depth (ft.) 8
Depth to Water (ft. bgs) rJ D
Classification (See Criteria Below)

COMPLETED TRENCH SUMMARY

Depth Interval (ft.) Classification

Classification Criteria (based 011 field screening):

(1) Product staining or odors not observed

(2) Relict (aged) product staining observed

(3) Recent product staining or product odor is observed

(4) Residual product or product saturation is observed

through intervals or within discrete patches

(5) Free product is observed

(6) Industrial Waste

(7) Houlsehold Waste

(8) Construction Debris

Notes: Observed no types of waste or debris in pothole.

PROJECT: NFD Point Malate, Exploratory Trenching Site 3
PROJECT #: G0069.379C0102

Lab Soil Sample 10: NA

Lab Water Sample 10: NA

Subcontractor: Manuel Brothers

Equipment: CASE 580 Backhoe

DS • 0 3 l' 9 • 1 5 6 5 8



Trench Designation: 6
Trench location: Site 3,

Trench Lithology:

NFD POINT MalATE· SITE 3
FIELD TRENCH lOGGING FORM

Date: 71'11/01
Logged by: D. Sterling

"I
11---1

location of Trench

(SEE FIGURE '1 )

COMPLETED TRENCH CHARACTERISTICS

Trench Length (ft.) \ <::.
Trench Width (ft.) L\
Total Depth (ft.) \3
Depth to Water (ft. bgs) 7-.JD
Classification (See Criteria Below)

COMPLETED TRENCH SUMMARY

Depth Interval (ft.) Classification

" Sib,,£?'

Notes: Observed very thick bunker fuel at 13 feet.

PROJECT: NFD Point Malate, Exploratory Trenching Site 3
PROJECT #: G0069.379C0102

'-" .. -"

Classification Criteria (based on field screening):

(1) Product staining or odors not observed

(2) Relict (aged) product staining observed

(3) Recent product staining or product odor is observed

(4) Residual product or product saturation is observed

through intervals or within discrete patches

(5) Free product is observed

(6) Industrial Waste

(7) Houlsehold Waste

(8) Construction Debris

Lab Soil Sample 10: NA

Lab Water Sample 10: NA

Subcontractor: Manuel Brothers

Equipment: CASE 580 Backhoe

DS 0 0::- "'). 1 5 6 5 8
,.l



\"

NFD POINT MOlATE - SITE 3
FIELD TRENCH LOGGING FORM

Trench Designation: 7
Trench Location: Site 3,

Trench Lithology:

Date: 7/11/01
Logged by: D. Sterling

Location of Trench

(SEE FIGURE 1 )

COMPLETED TRENCH CHARACTERISTICS

Trench Length (ft.) 210
Trench Width (ft.) L(. •
Total Depth (ft.) 10

Depth to Water (ft. bgs) t'-'D
Classification (See Criteria Below)

B

COMPLETED TRENCH SUMMARY

Depth Interval (ft.) Classification

Classification Criteria (based on field screening):

(1) Product staining or odors not observed

(2) Relict (aged) product staining observed

(3) Recent product staining or product odor is observed

(4) Residual producl or product saturation is observed

through intervals or within discrete patches

(5) Free product is observed

(6) Industrial Waste

(7) Houlsehold Waste

(8) Construction Debris

Notes: Stepped out to the north and potholed to 8 feet, observed no waste or debris.

PROJECT: NFD Point Molate, Exploratory Trenching Site 3
PROJECT #: G0069.379C0102

Lab Soil Sample 10: NA

Lab Water Sample 10: NA

Subcontractor: Manuel Brothers

Equipment: CASE 580 Backhoe

DS • 0 3 7' 9 • 1 E; 6 5



Trench Designation: 8
Trench Location: Site 3,

Trench Lithology:

NFD POINT MaLATE - SITE 3
FIELD TRENCH LOGGING FORM

Date: 7/11/01
Logged by: D. Sterling

Location of Trench

(SEE FIGURE 1 )

\

V,e.v..J

COMPLETED TRENCH CHARACTERISTICS

Trench Length (ft.) \ £:,
Trench Width (ft.) ~

Total Depth (ft.) ~

Depth to Water (ft. bgs) ~D
Classification (See Criteria Below)

1 /
COMPLETED TRENCH SUMMARY

Depth Interval (ft.) Classification

"'--------------'

Notes: Observed no waste or debris in pothole.

PROJECT: NFD Point Malate, Exploratory Trenching Site 3
PROJECT #: G0069.379C0102

Classification Criteria (based on field screening):

(1) Product staining or odors not observed

(2) Relict (aged) product staining observed

(3) Recent product staining or product odor is observed

(4) Residual product or product saturation is observed

through intervals or within discrete patches

(5) Free product is observed

(6) Industrial Waste

(7) Houlsehold Waste

(8) Construction Debris

lab Soil Sample 10: NA

lab Water Sample 10: NA

Subcontractor: Manuel Brothers
Equipment: CASE 580 Backhoe

DS ~03~'·"',.15658



Trench Designation: 9
Trench location: Site 3,

Trench Lithology:

NFD POINT MalATE - SITE 3
FIELD TRENCH lOGGING FORM

Date: 7/11/01
Logged by: D. Sterling

location of Trench

(SEE FIGURE 1 )

\
UI<::..U-J

COMPLETED TRENCH CHARACTERISTICS
Trench Length (fl.) I"
Trench Width (ft.) +
Total Depth (ft.) Co
Depth to Water (fl. bgs) V"-'..D
Classification (See Criteria Below)

'._-'~---.-------------------..,..-------------

, ~ 1 )

// 1, B

Notes: Observed large concrete chunks from 3 to 6 feet. Unable to continue pass concrete.

COMPLETED TRENCH SUMMARY
Depth Interval (ft.) Classification

Classification Criteria (based on field screening):

(1) Product staining or odors not observed

(2) Relict (aged) product staining observed

(3) Recent product staining or product odor is observed

(4) Residual product or product saturation is observed

through intervals or within discrete patches

(5) Free product is observed

(6) Industrial Waste

(7) Houlsehold Waste

(8) Construction Debris

Lab Soil Sample 10: NA

Lab Water Sample 10: NA

PROJECT: NFD Point Malate, Exploratory Trenching Site 3
PROJECT #: G0069.379C0102

Subcontractor: Manuel Brothers
Equipment: CASE 580 Backhoe

DS • 0 8 7 9 • 1 5 6 5 8



Trench Designation: 10
Trench location: Site 3,

Trench Lithology:

NFD POINT MalATE ~ SITE 3
FIELD TRENCH LOGGING FORM

Date: 7/11/01
logged by: D. Sterling

Location of Trench

(SEE FIGURE 1 )

~----------------------------------,-------

J

~-'.------ ..:::.S-~._-----------

Notes: Observed small pockets of batteries.

COMPLETED TRENCH CHARACTERISTICS
Trench Length .(ft.) Q.t..t
Trench Width (ft.) t.f
Total Depth (ft.) 1.;L
Depth to Water (ft. bgs) I\.J D
Classification (See Criteria Below)

COMPLETED TRENCH SUMMARY
Depth Interval (ft.) Classification

Classification Criteria (based on field screening):

(1) Product staining or odors not observed

(2) Relict (aged) product staining observed

(3) Recent product staining or product odor is observed

(4) Residual product or product saturation is observed

through intervals or within discrete patches

(5) Free product is observed

(6) Industrial Waste

(7) Houlsehold Waste

(8) Construction Debris

Lab Soil Sample 10: NA

Lab Water Sample 10: NA

PROJECT: NFD Point Malate, Exploratory Trenching Site 3
PROJECT #: GOOG9.379C0102

Subcontractor: Manuel Brothers
Equipment: CASE 580 Backhoe

./
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SHORELINE

SOIL BORING LOCATION 'MnJ DETECTION EXCEEDING FPALs 
PARK MAINTENANCE WORKER OR EPA REGION 9 INDUSTRIAL
SOIL PRG FOR ONE OR MORE PAHs

SOIL BORING LOCATION SAt.lPLED FOR VOCs; EPA REGION 9
PRGs NOT EXCEEDED. NO LOCATIONS RESULTED IN
CONCENTRATIONS nJAT EXCEED EPA REGION 9 PRGs.

PROPOSED NEW SOIL BORING LOCATION

PROPOSED NEW SOIL 80RING LOCATION: ALSO TO
8E USED FOR MONITORING WELL IN5TALLATlON

1990 PRC SOIL BORINGS TP-l. TP-2, TP-3,
8123-2, 5811-92, 5611-93

1992 PRC SOIL 60RINGS S611-01 TO S611-53

1994 PRC SOIL 60RINGS S611-54 TO S611-58

1996 PRC SOIL 60RINGS S611-70 TO 5611-79

1999 TTEMI SOIL 60RINGS 5811-80 TO 5611-89

INVESTIGATIVE TRENCH EXCAVATION LOCATION

CONTOUR OF THICKNESS OF INDUSTRIAL WASTES (FEET)

SOIL BORING LOCATION W1nJ DETECTION EXCEEOING FUEL PROOUCT
ACTION LEVELS (FPALs) - RESIDENTIAL CRITERIA FOR ONE OR
MORE TOTAL PETROlEUt.I HYDROCARBON CONSTITUENTS

SOIL BORING LOCATION WITH DETECTION EXC£[OING FPALs PRODUCT
ACTION LEVELS - PARK t.lAINTENANCE CRITERIA FOR ONE OR MORE
TOTAL PETROL..EUt.I HYDROCARBON CONSTITUENTS

SOIL BORING LOCATION WlnJ DETECTION EXCEEDING FPALs 
RESIDENTIAL CRITERIA OR EPA REGION 9 RESIOENTIAL PRG
FOR ONE OR t.lORE PAHs
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LOCATION OF TREATMENT PONDS AREA EXTRACTION
TRENCH/CONTAINMENT WALL

APPROXII.lA TE LOCA nON Of fORMER
SUMP POND CUTOff WAll

"PPROXllolATE LOCATION Of fORMER
su",p POND

•
AREAS WHERE DISSOLVED COMPOUND
CONCENTRA TlONS ARE AN TlCIPA TED TO EXCEED ONE
OR MORE GROUNDWATER ACTION LEVELS (BASED ON
PRESIDIO FPALDR VALUES)
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-THESE WELLS WERE
SAMPLED AND ANALYZED
AS PART OF rHE SITE 4
FiElD WORK PLAN
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150" FEET FROM SHORELINE

NEW IotONITORlNG WELL LOCATION
THA TWAS SAIotPLED JUNE 2001

EXISTING I.lONITORlNG WEll
LOCA HONS

EXISTING I.lON1TORING WELL THAT
WAS SAVP\.EO JUNE 2001

FUEL PRODUCT ACTION LEVEL
DEVELOPt.lENT REPORT

GROUNDWATER SAMPLE LOCATION W1TH O£TECTION EXCEEDING
FUEL PROOUCT ACTION LEVELS FOR ONE OR I.lORE TOTAL
PETROLEUI.l HYDROCARBON CONSTITUENTS (JUNE 20(1)

ANAL YZED fOR VOCs; ECO AWOC NOT EXCEE()[O (JUNE 20(1).
NO LOCATION RESULTED IN CONCENTRA nONS OF VOCs THAT
EXCEED ECO AWOC.

TOTAL PETROLEUM HYDROCARBON

8[NZENE, TOLUENE. ETHYL BENZENE, AND XYLENES

ECOLOGICAL AI.l81ENT WATER QUALITY CONTROL CRITERIA

VOLA TILE ORCANIC COMPOUNDS

,. ALL WELLS IHA T WERE SAI.lPLEO WERE ANALYZED fOR
TPH-PURGEABLE, -EXTRACTABLE, AND BTEX COMPOUNDS.

2. BTEX DID NOl EXCEED FPALDR AT ANY lOCATION.

3. FPALDR CRITERIA DIFFERENT FOR LESS THAN OR
GREATER THAN 150 FEET fROI.l SHORE LINE.
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•58\1-2'

RETAINING WALL

BEDROCK OUTCROP

EXISTING BUILDING OR
STRUCTURE

SUMP PONO CONTAINMENT WAll

EXTRACTION TRENCH/CONTAINMENT WAll

FORMER SUI.lP POND DEUNEAnON

SHORELINE

lEGEND
1990 PRe SOIL BORINGS TP-l. TP-2. TP-J,
8123-2. 5811-92. 5811-93

1992 PRe SOIL BORINGS S811-01 TO S811-53

1994 PRe SOil BORINGS S811-54 TO 5811-58

1996 PRe SOIL BORINGS 5811-70 TO 5811-79

1999 HENI SOIL BORINGS 5811-60 TO S811-89

2001 HENt SOIL BORINGS 5811-99 TO 5811-121

THICKNESS (IN FEET) AeOVE/BHOW WATER TABLE
OF SOil THAT IS HYDROCARBON-SATURATED OR
HAS VISiBlE PRODUCT IN SOIL SAMPLES. WATER
TABlE ELEVATION BASED ON CONDITIONS
RESUL TlNG WHEN EXTRACTION TRENCH SYSTEI.l
WAS ACTIVELY PUI.lPlNG GROUNDw....TER

DEPTH INTERVAL (IN fEET BElOW SURFACE GRADE)
THAT FUEl (WASTE FUEl}-S....TURATED SOILS OR
PRODUCT W....S OBSERVED

NO RESIOU....L HYDROC....RBONS OBSERVED

FUEl-S....TUR.... TED SOIL INTERVAl IS NON-CONTINUOUS
....CROSS USTED INTERVAL

5' TO 10'

l' TO 5'

10' OR GREll TER

PLATE 5-1
NFD POINT MalATE
SITE 3 WORK PLAN

DEPTH AND THICKNESS OF
FUEL-SATURATED SOilS

S811-107.
0/4 (18'-221

CONTOUR OF" TOTAL THICKNESS OF" SOILS RESlDUALlY
SAT\JRATED WITH HYDROCARBONS (fEET)

FUEL-SATURATED SOIL THICKNESS
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INVESTIGATIVE TRENCH EXCAVA liON lOCA nON

LEGEND

LOCATION OF TREATMENT PONDS AREA
EXTRACTION TRENCH/CONTAINlA[NT WALL

APPROXIMATE LOCATION Of SUMP POND
CUTor. WALL

APPROXlt.lA TE LOCA liON or fORMER
SUMP POND

EXISTING WELL WITH t.lEASUREO PRODUCT
THICKNESS, JUNE 2001 (fEfT)

BUNKER FUEL - "THICKER" PRODUCT

MIXED OlESH/BUNKER - "THINNER" PRODUCT

ESTIMATED PRODUCT THICKNESS CONTOUR (fEET)

NO IolEASURABLE PRODUCT THICKNESS;
HOWEVER. BUNKER GLOBULES OBSERVED ON
INTERFACE PROBE:

BUNKER FUEL (PRODUCT) PRESENT;
HOWEVER. ACCURATE MEASUREMENT NOT
FEASIBLE B£CAUSE OF HIGH VISCOSITY or
PRODUCT

PRODUCT THICKNESS ESnWA TEO; UNABlE
TO ~EASURE PRODUCT THICKNESS OlR[CTL Y
BECAUSE OF HIGH VISCOSITY or PRODUCT

NO ~EASURE~ENT. WHl WAS NOT
ACCESSIBLE

NON-MEASUR[A81E PRODUCT THICKNESS

NO MEASUR[ABlE PRODUCT THICKNESS
DETECTED, BUT INTERFACE PROBE SMEARED
WITH PRODUCT

NEW MONITORING WELL WITH MEASURED
PRODUCT THICKNESS, JUNE 2001 (fEET)
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