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1.0 INTRODUCTION

This report presents the results of our environmental

investigation conducted on the "Ballfields" area of the Chevron

refinery in Philadelphia, Pennsylvania. The Ballfields lies east
of the northern portion of the refinery area, as shown on Figure 1.
The purpeose of the investigation was. to further evaluate
-environmental conditions and to obtain information necessary for
the potential remediation of soil and/or ground water at the site.
This investigation directly addresses three concerns associated
with the Ballfields:

) A 6~ to 12-foot high mound of soil and waste, referred to
as "Area B," covering approximately 110,000 square feet
immediately east of the contractors' parking area.

. An area of approximately 50,000 square feet, referred to
as the "Soil Gas Anomaly Area," where elevated
concentrations of volatile organic compounds (VOCs) have
been detected in soil gas and areas of buried olily
material have been encountered.

. The impact to ground water from Area B and the Soil Gas
Anomaly Area.

: From the 1940s to the 1970s, the Ballfields was owned by
the Union Tank Car Company and contained nearly 100 sidings where
tank cars were cleaned. The property was sold to Philadelphia
Electric and then to Arco 0il Company, which traded property with
- Gulf 0il Company. In the mid-1980s, Chevron 0il Company purchased
the entire refinery from the Gulf 0il Company, including the
Ballfields.

Several investigations of soil and ground water have been
conducted by Dames & Moore in the Ballfields since 1987. The
results of these investigations are presented in reports entitled:

. "Site Assessment Investigation, Chevron-Gulf Refinery,
Philadelphia, Pennsylvania," dated May 18, 1987

) "Investigation of Area A, Ballfields, Chevron Refinery,
Philadelphia, Pennsylvania," dated June 10, 1988

. "Investigation of Area B, Ballfields, Chevron Refinery,
Philadelphia, Pennsylvania," dated August 30, 1988

. "Pilot Geophysical Study, Ballfields, Chevron Refinery,
Philadelphia, Pennsylvania," dated July 8, 1988

) "Seil Gas  Survey, Ballfields, Chevron Refinery,
Philadelphia, Pennsylvania," dated July 28, 1989




e  "Results of Ground Water Sampling and Analyses, Chevron
Refinery, Philadelphia, Pennsylvania," dated March 21,
1991 '

The remainder of this section reviews background
information for Area B and the Soil Gas Anomaly Area and discusses
RCRA ~Corrective Action Permit requiréments regarding the
Ballfields. Section 2.0 reviews the project objectives and tasks
performed to achieve the objectives. The findings of our expanded
historical review are presented in Section 3.0. The procedures and
results of the soil investigation are described in Section 4.0.
Section 5.0 discusses the methodologies and results of the ground
water quality and hydrogeologic investigation. The results of our
data validation program are summarized in Section 6.0. Section 7.0
discusses the initiation of an interim corrective measures study.
Our conclusions are presented in Section 8.0.

1.1 BACKGROUND INFORMATION
1.1.1 Area B

Dames & Moore has reviewed historical aerial photographs
from 1959, 1965, 1970, 1973, 1975, 1979, 1980, and 1985 to evaluate
the history of the Area B soils. The 1959 to 1970 photographs show
that a railroad yard existed at the Ballfields, with a relatively
large building at Area B. 1In the 1973 photograph, the railroad
yard and the large building were being dismantled. The 1975
photograph shows that the Ballfields had been cleared of most of
the railroad yard debris, except for a concrete pad where the large
building existed. The approximate location of the concrete pad is
shown on Figure 2. '

‘ The mound of Area B soils is not present in the 1975
photograph, but is present on the 1979 photograph. Apparently, the
mound was deposited on top of the concrete pad some time between
1975 and 1979. Also visible on the 1979 photograph are four areas
of ponded liquid on the northern half of the mound (Figure 2).
These features are not present in the 1980 and 1985 photographs.

In 1988, Area B was investigated by Dames & Moore. Soil
samples were collected and analyzed. In summary, the pile was
found to consist primarily of silty soils containing volatile
organic compounds (VOCs), base/neutral extractable compounds
(B/Ns), and metals. A copy of the 1988 Dames & Moore report is
included as Appendix A.

1.1.2 Soil Gas Anomaly Area

To identify the presence and approximate the extent of
soil containing VOCs in the Ballfields, a soil gas survey was
performed by Dames & Moore in May 1989. In summary, an area of
elevated VOCs in soil gas was detected in the northeast corner of
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Task 3 - Monitoring Well Installation
Task 4 - Ground Water Sampling and Analyses
Task 5 - Hydrogeologic Regime Investigation
The results of the expanded historical investigation
(Task 1) are presented in Section 3.0. The soils investigation
(Task 2) is described in Section 4.0. Section 5.0 discusses the

procedures and results of the ground water quality and
hydrogeologic investigation (Tasks 3, 4, and 5).

3.0 EXPANDED HISTORICAL REVIEW

Dames & Moore attempted to obtain additional pertinent
historical information with regard to the Ballfields. Various
organizations, including Drexel, Temple and the Pennsylvania State
Universities, the University of Pennsylvania, the Philadelphia
Naval Base, the City of Philadelphia Department of Records,
Philadelphia International Airport, the Northeast Philadelphia
Airport, and commercial aerial photograph sources were contacted in
an effort to obtain additional aerial photographs of the referenced
site.

Dames & Moore was able to obtain additional aerial
photographs for the years 1940, 1944, and 1951 from Aero Service of
Houston, Texas, a commercial aerial photographer. Similar to the
aerial photographs for the years 1959, 1965, and .1970 (see
discussion in Section 1.1), these photographs show that a railroad
yard existed at the site, with a large building at Area B. These
photographs did not provide any additional information with regard
to the nature and extent of Area B and Soil Gas Anomaly Area
wastes.

4.0 BALLFIELD SOTLS TINVESTIGATION

On August 27 and 28, 1990, Dames & Moore collected soil
and mounded material from three locations in Area B and from four
locations in the Soil Gas Anomaly Area. Samples collected from
Area B were obtained from test pits excavated using a backhoe.
Samples obtained from the Scil Gas Anomaly Area were collected by
split spoon from borings conducted with a hollow-stem auger,
Figure 2 shows the approximate sample locations. Dames & Moore
field personnel were on-site to coordinate sampling activities and
to log the test pits and boreholes. Samples were selected based on .
“visual observations and photoiocnization detector (PID)
measurements. Borehole/test pit logs, which include the results of
PID measurements, are presented as Appendix B.



A complete description of soil sampling procedures is
presented in Appendix C, Section 1.0. Soil sampling procedures
were performed in accordance with the Sampling Plan, Health and
Safety Plan, and Data Quality Assurance Plan contained in Dames §&
Moore's RFI Work Plan for the Chevron Philadelphia Refiner , dated
April 16, 1990. Analytical testing was performed using United
States Environmental Protection Agency methods when one existed.
All samples were delivered to ETC labs of Edison, New Jersey, via
carrier service for analyses.

Section 4.1 discusses the results of the soil
investigation in Area B. The soil investigation in the Soil Gas
Anomaly Area is presented in Section 4.2.

4.1 AREA B

4,1.1 Soil Sampling and Analﬁses

On August 27 and 28, 1990, samples S8S-1, SSS=-2, and SSS-
3, were collected from soil and mounded material in Area B. The
depths of these samples are shown on the test pit logs in Appendix
C. Samples were analyzed for: RCRA Appendix IX pesticides and
PCBs; total organic carbon (TOC); specific conductance; pH; the
RCRA characteristics of: H,S and HCN reactivity, corrosivity, and.
ignitability; ammonia; nitrates; percent solids; phosphorous; total:
sulfide; water content; British Thermal Unit (BTU) value; specific
gravity; Toxicity Characteristic Leaching Procedure (TCLP) :
volatiles, semivolatiles, pesticides, and metals; RCRA herbicides
and hexavalent chromium. Note that these samples were not analyzed
for total VOCs or B/Ns. Area B was sufficiently characterized with
respect to these parameters by previous investigations (see
Appendix A). A field blank was collected for Quality
Assurance/Quality Control (QA/QC) assessment and analyzed for the
above mentioned parameters where applicable. A trip blank sample
was analyzed for Appendix IX volatile compounds. In addition,
samples were analyzed to establish toxicity and treatment rate
ranges for the potential bioremediation of the material. The
biological testing methodology and results are discussed in Section
7.0 and presented in detail in Appendix D.

4.1.2 Yolume Determination

A topographic survey of the mounded soils in Area B
(Figure 3) was conducted by Pennoni Associates of Haddon Heights,
New Jersey, on December 11, 1990. The volume was determined to be
15,103 cubic yards. A copy of the topographic survey map is
included as Figure 3.



5.3 GROUND WATER SAMPLING, ANALYSES, AND RESULTS

Two sets of ground water samples were collected from
wells in and adjacent to the Ballfields during September and
December 1990. The analytical parameters, a brief description of
Quality Assurance and Quality Control {QA/QC) measures, and
problematlc situations encountered during sample collection are
discussed in this section.

The sampling procedures followed those specified in the
Sampling Plan, Data Quality Assurance Plan, and the Health and
Safety Plan contained in the RFI Work Plan for the Chevron
Philadelphia Refinery dated April 16, 1990. Sample collection and
QA/QC procedures are discussed in Appendix B, Section 5.0.
Pertinent data including depth to static water measurements, total
well depth measurements, and purge volumes were collected and
entered on Dames & Moore ground water field sampling logs, provided
as Appendix E. Samples were analyzed by ETC Laboratories of
Edison, New Jersey.

5.3.1 First Quarter

5.3.1.1 Sampling and Analyses

Ground water samples were collected by Dames & Moore
field personnel from September 20 to 26, 1990. Ground water from
shallow wells BF88, BF90, BF99, BF100, BF104, BF105, BF106, BF107,
and €95, and deep wells B48D and C50D was sampled and analyzed for
RCRA Appendlx IX constituents and hexavalent chromium less dioxins
and furans. In addition, the samples were also analyzed for RCRA
herbicides and pesticides. For QA/QC, a field blank was collected
and analyzed for the above-~mentioned parameters. Further QA/QC
measures included the collection and analyses of a duplicate sample
(collected from BF99), and the analysis of a trip blank for
Appendix IX volatiles.

Dames & Moore orlglnally planned to also collect ground
water samples from wells BF-101, 102, and 103. However, BF-103
could not be sampled because it was essentially dry. Samples were
not collected from BF101 and BF102 as these wells could not be
located by Dames & Moore field personnel due to heavy vegetation in
the area that obscured the wells. Wells BF-101 and BF-102 have
since been located and clearly marked so that they have become part
of the Ballfields ground water monitoring program. Ground water
sanmples from BF101 and BF102 were collected during the second round
as discussed in subsection 5.3.2.
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5.3.1.2 Analytical Results

Laboratory analyses did not detect the presence of.

Appendix IX pesticides or PCBs; nor did they detect the presence of
RCRA herbicides or hexavalent chromium in any of the samples.

Various Appendix IX metals, VOCs, and semivolatiles were
detected, as indicated on Table 3. Of the metal compounds
detected, arsenic at a maximum concentration of 0.120 mg/1 (BF90)
and chromium at concentrations of 0.23 mg/l (BF104) and 0.12 mg/l
(BF105) slightly exceed current federal maximum contaminant levels
(MCLs) . Lead concentrations were equal to or greater than the MCL
for all well samples analyzed. '

The VOC benzene was detected in samples BF90, BF99,
BF106, and BF107. The maximum concentration detected was 29,700
ug/l1 (Brios). In each of these samples, the MCL of 5 ug/l was
exceeded. Ethylbenzene and xylenes were also detected in wells
BF90, BF99, and BF167. However, these detections did not exceed
MCLs.

Several SVOCs were also detected in ground water samples.
The only detected SVOCs that have MCLs are 1,3-dichlorobenzene and
1,2~dichlorcbenzene. = No detected concentration exceeded these
MCLs. Sampling locations, detected compounds, and reported
concentrations are presented on Table 3.

5.3.2 Second Quarter

5.3.2.1 Sampling and Analyses

Ground water samples were collected by Dames & Moore
field personnel on December 11, 12, and 13, 1990. Ground water
from shallow wells BF88, BF90, BF99, BF100, BF104, BF105, BFl106,
BF107, C95, and deep wells B48D and C50D was sampled and analyzed
for RCRA Appendix IX constituents less dioxins, furans, herbicides,
pesticides, and PCBs. In addition, ground water from shallow wells
BF101 and BF102 was sampled and analyzed for RCRA Appendix IX
constituents and hexavalent chromium less dioxins and furans.
These two wells were not sampled during the first ground water
sampling event in September. A field blank was collected and
analyzed for the same parameters as those of wells BF101 and BF102.
For additional QA/QC, a duplicate sample (from BF101), and a trip
blank were also collected and analyzed for Appendix IX volatiles.

Monitoring well BF103 was again not sampled because that

well was found to be nearly dry as during first sampling event. To

obtain a consistent evaluation of ground water quality in this
.area, BF103 should be properly closed and a deeper well installed
‘at that location. '
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5.3.2.2 Analytical Results

Ground water samples were analyzed for the full suite of -
RCRA Appendix IX constituents less dioxins and furans. The samples-
were not analyzed for hexavalent chromium, RCRA herbicides and
pesticides, or PCBs as none have been detected in soils or ground
water at the Ballfields.

Various Appendix IX metals, VOCs, and semivolatiles were
detected, as indicated on Table 3. Of the compounds detected,
arsenic at a concentration of 0.065 mg/l (C50D) and chromium at a
concentration of 0.12 mg/l (BF105) exceeded MCLs. Lead
concentrations were equal to or greater than the MCL for all well
samples.

The VOC benzene was detected in samples BF90, BF106, and
BF107. The maximum concentration detected was 30,700 ug/l (BF106).
Fach of ‘these sample results exceed the MCL of 5 ug/1.
Ethylbenzene was detected in BF90 and BF107. Toluene was detected
in BF90. However, the MCLs for toluene and Xylenes were not
exceeded.

Several SVOCs were also detected in ground water samples.
The only detected SVOCs that have MCLs are 1,3-dichlorobenzene and
1,2-dichlorobenzene. No detected concentration exceeded these
MCLs. Sampling locations, detected compounds, and reported
concentrations are presented on Table 3.

5.4 FREE PHASE HYDROCARBON CHARACTERIZATION

On December 19, 1990, three samples designated MA3682,
MA3683, and MA3684, were collected from wells BF107, BF106, and
BF99, respectively. They were submitted to Caleb-Bret Laboratory
of Houston, Texas for characterization of any free-phase
hydrocarbons present. Coleb-Bret performed two analyses on the
samples: Hydrocarbon characterization of "organic component® by
Simulated Distillation American Society for Testing Materials
(ASTM) method D-2887 and BTEX Determination by Gas Chromatograph.
The purpose of these analyses was to obtain information regarding
the product composition. As such, this sampling and analyses were
not conducted in accordance with USEPA protocol.

The results of the hydrocarbon characterization indicated
that the hydrocarbons consisted of various components.

Samples MA-3862 (BF107) and MA-3864 (BF99) both had
organic layers. BTEXs were detected in both samples. The
simulated distillation results for samples MA3682 and MA3684
differed slightly. Both samples are a mixture of crude oil
fractions. o
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Sample MA-3862 (BF107) contained hydrocarbons in the
heavy straight-run gascline (naphtha) boiling range based on
initial boiling point and gas chromatographic peak profile. In-
addition, the sample contained hydrocarbon components in the
light/heavy gas o0il ranges as based on the boiling point
distributions end-point and gas chromatographic peak profiles.
Typical hydrocarbon products within these petroleum fractions can
include: gasolines, kerosene, diesel fuels, and some lubricating
oils.

Sample MA-3864 (BF99) did not contain any gasoline
products, as based on initial boiling point and gas chromatographic
peak profiles. The sample consists of compounds characteristic of
diesel fuel and heavier hydrocarbons, 1i.e., diesel fuels and
lubricants.

BTEXs were not detected at concentrations greater than 5
mg/kg in sample MA-3863 (BF106). A simulated distillation was run
on sample MA-3863 and no hydrocarbon fraction was observed. Two
factors appear to have caused these results. First, sampling
‘techniques appear to have resulted in an exclusion of the thin
(0.04") floating free-phase hydrocarbon layer from the sample.
Second, these samples were submitted to Caleb-Bret in ordinary
amber-colored glass jars without a teflon septum. This probably
resulted in a loss of BTEX from the sample.

Several petroleum fractions are indicated in samples from
BF107 and BF99. These samples appear to be a mixture of several
petroleum products. A copy of the Caleb-Bret laboratory report is
included as Appendix G.

5.5 HYDROGEOLOGIC CONDITIONS

Two aquifers exist beneath most of the Ballfields area:
the Upper Unconsolidated Aquifer and the Lower Unconsolidated
Aquifer. As discussed in Dames & Moore's Phase I and Phase II Site
Assessment Investigation dated May 18, 1987, the aquifers are
similar to and hydraulically connected to those below the Main
Plant. The intervening silty clay unit that is present beneath the
two aquifers at the Main Plant is from 10 to 15 feet thick in the
western portion of the Ballfields and is thin to absent beneath the
remaining portion. Figure 8 shows a generalized cross-section
along line A-A' (located as shown on Figure 8A). A silty unit acts
as an aquitard beneath most of the Ballfields, but is absent in
much of the northern portion of the site, where a gravel unit
replaces it.

Depth to water measurements were taken in the newly
installed wells and in the existing wells in and adjacent to the
Ballfields on October 4 and December 11, 1990. An 0Qil Recovery
System (ORS) interphase probe capable of detecting both floating
hydrocarbons and water was used for this task. From these data, -
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presented on Tables 4 and 4A, ground water contour maps were
generated showing ground water flow direction in both the Upper and
Lower Aquifers. Floating product (BF99) was detected in wells .
BF99, BF106, and BF107 on both dates. The maximum thickness was
0.12 feet in BF99 on October 4, 1990.

Based on the ground water contours for the upper aquifer
(Figures 9 and 92), ground water generally flows from all
directions toward the north-central portion of the site. This flow
regime is consistent with the absence of a relatively impermeable
silt unit in the north-central portion of the site. As the
schematic flow arrows on the cross-section (Figure 8) ill-strates,
ground water flowing along the top of the silt unit enters the -
lower aquifer where the gravel unit is present and then flows
southwestward toward the Schuylkill River. Fiqures 10 and 10A are
lower aquifer ground water flow maps for October 4 and December 11,
1990, respectively.

6.0 DATA VALIDATION

All laboratory analyses were subjected to data validation
procedures. The detailed reports for the data validation are
included as Appendix F. The conclusions and qualifications
resulting from this process were used to formulate the tabulated
data for results tables and the discussion below. The original
laboratory reports will be submitted under separate cover.

~In general, the quality of laboratory data was good. The
data validation noted correctable deficiencies in all data packages
but in no case was data unusable. However, aspects of the data did
require qualification. As noted in Appendix F, qualifiers have
been added to the data presented in this report. Specific
qualifications and limitations of the data are discussed therein.

7.0 INITIATION OF INTERIM CORRECTIVE MEASURES STUDY

Soil samples from Area B and the Soil Gas Anomaly were
analyzed for miscellaneous parameters and subjected to preliminary
biological treatability testing to facilitate the review of
remedial options. Subsection 7.1 Dbriefly discusses the
miscellaneous analyses and subsection 7.2 discusses the Phase I
bioremediation treatability testing.

7.1 MISCELLANEQUS ANALYSES
The miscellaneous analyses results are listed under the
heading Wet Chemistry on Tables 1 and 2 for Areas B and the Soil

Gas Anomaly, respectively. All soil samples were subject to
analyses for the following parameters.
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Total Organic Carbon (TOC)
Specific Conductance (SC)
Ammonia as Nitrogen '
Nitrates as Nitrogen
BTU/Pound

Total Solids

Phosphorus

Specific Gravity

Water Content

Cyanide

Sulfide

The analyses indicated that TOC ranged from 134,396 mg/kg -
to 519,604 mg/kg in Area B and from 6,278.7 mg/kg to 63,038.2 mg/kg
in the Soil Gas Anomaly. The range of specific conductance for
Area B (1,030 micro mhos/centimeter [um/cm] to 1,570 um/cm) was
higher than that in the Soil Gas Anomaly (152 um/cm to 396 um/cm) .
Area B samples generally had lower total solids contents (68.6%,
58.6%, and 73.6% for samples S5S-1, 588-2, and S$S5S-3,
respectively), than the Soil Gas Anomaly samples (range from 74.9%
to 93.4%).

Area B samples also had higher water content (range from
21.93% to 24.13%) than the Soil Gas Anomaly samples (range from
8.90% to 18.10%). Specific Gravity for.both areas was similar with
an overall range of 1.3.83 grams per cubic centimeter (gm/cc) to
1.978 gm/cc). Only one sample, SSS-1, was found to have a BTU
value (2,428 BTU/1lb).

Ammonia concentrations in both areas were similar with an
observed range of 6 mg/kg to 470 mg/kg. Nitrates in both areas
were also similar with a observed range of 7 mg/kg to 370 ng/kg.
Cyanide was not detected in soil samples from either area. Sulfide
concentrations in both areas were roughly equivalent with a range
from 11 mg/kg to 170 mg/kg in Area B and a range from 8 ng/kg to
130 mg/kg in the Soil Gas Anomaly. However, phosphorus
concentrations in Area B (5,800 mg/kg to 6,800 mg/kg) were
significantly higher than those for the Soil Gas Anomaly (1.96
mg/kg to 1,700 mg/kg).

These data presented above are to be used for analysis of
interim corrective measures for the site. They were used in the
biological treatability testing discussed in Subsection 7.2.

7.2 PHASE I - BIOLOGICAL TREATABILITY ANALYSES
The detailed report on this testing is presented in

Appendix G. No fatal flaws eliminating biological remediation were
identified during Phase I testing. The testing indicated that the
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samples all contained populations of hydrocarbon degrading
bacteria, that toxicity due to metal and organic compounds should
not 1limit biodegradation, and that levels of nitrogen and

phosphorus must be elevated to accelerate bioremediation.

Physical characteristics of the material in Area B, high
0il content and tendency to aggregate, will necessitate mixing to
assure proper nutrient and oxygen circulation. Therefore, Phase II
testing, focusing on land treatment, is recommended to establish a
feasible end point for any bioremediation. The details of the
recommended Phase II testing are presented in Appendix G.

8.0 CONCLUSIONS

Results of the laboratory analysis on soil samples
indicate that concentrations of total VOCs, total semi-volatile
compounds, and total metals are present in Area B and the Soil Gas
Ancmaly Area at the Ballfields. Selected VOCs and metals are
impacting the shallow ground water beneath these areas.

Comparison of the compounds detected in soil samples with
those detected in the upper aquifer ground water reveals that:

. The elevated hydrocarbon concentrations (see Appendix A-
1) detected in soil samples from Area B do not appear to
be affecting ground water at that location.

. The elevated metals concentration in Area B, particularly
- chromium and lead, appear to be affecting ground water in
the area of BF-105.

. The elevated concentrations of aromatic hydrocarbons in
soil samples from the Soil Gas Anomaly Area, particularly
benzene, ethylbenzene, and xylenes, are affecting ground
water in that area. :

) The elevated metals concentrations in soil samples from
the Soil Gas Anomaly Area, particularly chromium and
lead, are affecting ground water in the area.

Remediation of the source areas, Area B and the Soil cas
‘Anomaly, is recommended to minimize further migration of VvOC and
metal compounds to the upper aquifer ground water. The absence of
the clay layer separating the upper aquifer from the lower aquifer
presents a pathway for the migration of potential contaminants,
although the analysis of water from wells screened in the lower
aquifer did not detect any constituents of concern. The ongoing
interim corrective measure study is addressing the two source

T areas.

AAWQ121F
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TABLE 1
PHASE | - BALLFIELDS REMEDIAL EVALUATION
DETECTED COMPQUNDS
SOIL SAMPLES - AREA B
CHEVRON OIL REFINERY

Damas & Moore Sampla Number | Detection 588-1 $55-2 $55-3 FR 1B TCLP Hazardous
Laboratory Sample Number Limit [1) HA2966/2957 | HA2967/2958 | HA2968/2959 HA2975 | HA2877 Limits {2} Waste
Thresholds
Analytical Parameters {Units)
l-,_—-—_.._-—-———_—_.___—___.__..
TCLP METALS {mg/l}
Arsenic 0.1 0.031 0.011 0,12 ND NA 5.0 NA
Barium 0.02 0.81 1.2 0.84 ND NA 100.0 NA
Chromium .01 0.037 .12 0.01 ND NA 5.0 NA
Silver 0.01 ND BMODL 0.057 ND NA 5.0 NA
MISCELLANEQUS METALS
{ug/ky)
: Chromium 6+ 200 BMDL 300 200 BMDL NA NA | NA
(.
TCLP ORGANIC COMPCUNDS
{ug/)
Benzena 4.4 121D 7.78 0 33D ND ND 500 NA
RCAA CHARACTERISTICS
: Ignitibility NA ND ND ND NA NA NA {3}
‘v Corrosivity {pH (stdH NA €.45 8.74 6.5% 6.5 NA NA I>pH>12
’ Reactive Cyanide (mg/kg) 7 BMOL BMDL ND NA MNA NA 250 4)
Reactive Sulfide {mg/kg) 2 47 270 11 NA NA NA ‘500 (4}
WET CHEMISTRY
Total Organic Carban (mg/kg) 100 519,604 259,549 134,396 11 NA NA NA
Ammonia (N} mg/kg) 6 470 140 350 BMOL NA NA NA
Nitrates {mgrkg) 7 73 38 36 0.06 NA NA NA
Phosphorus {mg/kg) 150 5,800 6,800 6,800 0.08 NA NA NA
Sulfide {S} (mg/kg) 2 11 17¢ 52 BMDL NA NA NA
Btu/tb NA 2,428 ND ND ND NA NA NA
Total Solids (%) A 68.6 58.6 73.6 ND NA NA NA
Wator Content.(%) NA 2413 21.93 22.22 <0.05 NA NA NA
Specific Canductance (um/cm) 10 1,570 1.030 1,110 ND NA NA NA
Specific Gravity {gm/ice) NA 1.383 1.622 1.602 NA. NA NA NA

PHILADELPHIA, PENNSYLVANIA

Explanation:

ND - Compound was not detected

BMDL - Below Method Dstection Limit
D - Ditution required to detect compound

MNA - Not Applicable

NS - No Standard Available
FB - Field Btank

TB - Trip Blank

Notes:

1.  Standard detaction fimits shown only; detection timit may vary for individual compounds.

analyticai reports.

2. HRepresants maximum concentration of contaminants for Taxicity Characteristic,

Actual detection limits are locatad in the complete laboratary

3. Samples do not exhibit the characteristics of ignitability, which include: flash point <60C; spontaneous ignition to exposure to air or water: vigorous
persistent buming: or act as a strong oxident.

4. Interim threshold valus for toxic gas generation feactivity based on recent USEPA (April 1990} mema.
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TABLE 2
: PHASE | - BALLFIELDS REMEDIAL EVALUATION
‘ DETECTED COMPGUNDS
SOIL SAMPLES - S0IL GAS ANOMALY AREA
CHEVRON OIL REFINERY
T PHILADELPHIA, PENNSYLVARNIA

Damea & Moore Sampis Number | Detection 555-4D 55548 8885 5856 §85-70 58878 F8 8 Background | TCLP | Hazardous
Laboratary Sample Number Uit (1} | HA2965/2974 | HA2961/2970 HAZ963/2972 | HA2984/2973 | HA2962/2971 | HAZ98(:2089 HAZ2975 | HAZ977 | Guidelnes Limit Weaste
{2} {31 Threshakis
[ .
Analytical Peramatera {Unite) . .
SEEEEEEEEEEE———— S e —— ————— ————————
METALS
APPENDIX 1X (mglkgi
Arsanic 1.2 8.8 13 8.2 BMODL - BMDL NO NA 5.4 NA NA .
Barium 2.3 8o D 00 432 0 a3 430 28D ND NA 15-1000 NA NA -
Berylium .12 0.75 0.62 3.5 0.8 3.5 0.3 ND NA <1-7 NA NA
Cadmium .23 0.3 0.77 14 2.8 1.3 BMDL NO NA - <11 NA NA
Chramium 1.2 22D 270 710 D 489 D 28D 14 NO NA 1-100 NA NA
Cabalt 23 7.9 a.7 S8 D 24 8.7 4.3 ND NA <370 NA NA
Capper 1.2 00 43 D 5050 198 D 14 a4 NO NA <1150 NA NA
Load 8.7 440 O X0 2000 1100 230 30 BMOL NA «<7-300 NA NA
Mercury .08 B.1 n.z 7.3 2 NG 0.1 NO NA 0.1-3.4 NA NA
Nicksl 2.3 12 13 480D 110D 12 8.3 ND NA <3-700 NA NA
Tin 5.8 g 12 17 19 12 8.1 ND NA NA NA NA
5 Vanadium 2.3 310 380 55 b 8D 420 21D NO NA «5-300 NA NA
; Zing 2.3 94D 61D 833 0 294 O 400D 25D BMODL NA <5400 NA NA
: TCLP tmgh)
Arsenic 0.01 o.M 0.12 0.018 aMDL NO ND NA NA NA 5.0 NA
Barium 0.02 0.3 0.68 ND 0.28 0.068 0.38 NA NA NA 100 NA -
Cadmium ©0.002 0.002 0.004 NOD BMDL 0.004 BMDL NA NA NA 1.0 NA
Chromuum ¢.01 0.033 BMOL NO 0.58 0.084 AMOL NA NA NA 5.0 NA
Lead 0.075 0.13 0.83 NO 0.1 0.073 0.27 Na, NA NA 5.0 NA
Sitver 0.01 NO ND ND ND BMOL ND NA NA NA 5.0 NA
MISCELLANEOUS
Chromam 6+ {ug/kgl 200 BMDL BMDL BMDL GMOL 600 306 BMDL NA 80000 NA NA
VOLATILE ORGANIC
COMPOUNDS {ug/kgh
APPENDIX 1X
Methylone Chioride 5.0 3814 5,794 ©w0 ND 744 4.91 ) ND ND NA NA NA
1.1.1-Trichioroathane 5.0 ND NO ~D ND NO NO 4.7 ND NA NA NA
L] 5.0 5.48 33.3 78200 D NO NO ND ND ND NA NA NA
Ethylbenzens 5.0 203 25.8 0 75400 D BMDL ND ND NO ND NA NA NA
Xylenoa [total) 5.0 34 80.8 4 253000 D ND NO ND NO NO NA NA NA
Mathyl Ethyl Ketone 10.0 NO 35.8 ND ND NO ND NO NO NA NA A
FOTAL APPENDIX IX VQCs 468.17 181.2% 450070 BMOL 7.41 ) 4.61 0 4.71 ND NA NA NA
TCLP {ugi
Banrena 4.4 ND 5.14 D BMOL 18.3 D BMDL, BMDL NA NA NA 500 NA
SEMI-VOLATILE ORGANIC
COMPOUNDS
APPENDIX 1X (ug/kgl
Napthalens 190 NO 448 152000 D 9190 D ND 1560 O NO NA NA NA NA
2-Mathyinapthsians . 1200 BMDL BMDL 434000 D 40500 O ND BMOL ND NA NA NA NA
Dibsnzofuran 1200 ND BMOL BMOL 1460 D NO BMOL ND NA NA NA NA
Flucrarm 230 ND NO 1110000 D 19500 D ND 38 D NO NA NA NA NA
Phenanttvane 640 8MOL 2260 D 336000 O 23700 D NO $30 D ND NA NA NA NA
Anthracens 230 NO BMODL 35500 D 1830 D NO 9220 D NO NA NA NA NA
Fluaranthena 260 ND 288 O 4730 0 BMOL NO 820 0 ND NA NA NA NA
Pyrene 300 BMDL 808 D 20100 20100 ND 502 0 ND NA NA NA NA
Chrysens 300 NO 768 O 18100 1660 D NG $3z2 D NO NA MNA NA NA
Bonzotalpyrans 300 NO BMDL BMDL M7 D ND BMDL NO . NA MNA NA NA
b TCLP fug/h
: a-Crescl 10.0 NOD NO 2492 BMDL ND ND NA NA NA 2.065 | NA
v a,p-Crosol 10.0 NOD ND ND 11.8 NO NG NA NA NA 2.0E5 J NA
RCARA CHARACTERISTICS
Ignitibikity NA Nona Nona Nane Nons Nana None Nané NA NA NA (£}
Corromivity [pH {atd)] NA 541 5.42 8,93 6.49 £.17 5.49 8.5 NA NA NA 25 pH> 12
Rosctive Cyanide img/ig) 0.2 BMDL BMDL BMODIL BMOL BMOL BMOL MNA NA NA NA 250 (4}
Reactive Sulfdde {mg/kg) 1.0 2.0 2.0 80 BMODL 2.0 8.0 NA NA NA NA 500 (4)
WET CHEMISTRY
[ TOC imgikgl 100 13889.8 83038.2 §7018 144318 8278.7 7320.3 1.2 NA NA NA NA
[ Specific Conductanca (um/cm} 10 N2 39¢ 349 347 152 256 NO NA NA NA HA
Ammonia (N} {(mglkg) .} 13 170 38 [} 2 10 BMODL NA NA NA, KA
Nitrates (N} {mqg/kg) 7 250 220 7 370 30 180 0.08 135000 | Na NA NA
BYU/LB NA NA [¢] 9 0 NA o NA NA NA NS NS
Total Soide (%} . 1 Ba.8 2.4 749 78.5 B4.0 934 ND NA NA NA NA
Phosphorue (mg/kg) 150 450 1100 1700 920 810 700 0.08 2.89 NA NA NA
Specific Gravity igmfes) NA 1.98 .90 1.782 1.707 1.411 1.978 NA NA NA NA NA
Water Content (%) NA 10.70 1zn 15.22 18.10 15.78 8.9G <0.05 |NA NA NA NA
Cyanide {mg/kg) 2.0 BMODL BMODL BMOL BMOL BMDK, aMDL BMOL NA NA NA NA
Sulfida (5) {mgrkg) 2 a 16 120 10 G B8 BMOL NA NA RA NA
Explanation: Natas:

ND - Nat Detscted .
BMDL - Below Method Detection Limit

-

contplote lasboratory ansiytical reports.

. Standard detection hmits shown only; datsction fmit may vary for individust compounds. Actual detaction mits ee located i the

0 - Distion requived ta detect compound 2. Elomental Abundances in Uncultivated Sails in E US "B Horizon Soie, S USEPA National Environmental Invoatigations
J - Quantitation & approxi dus to Smitats idantified Conter, Denver, Colorada. .

during the quality contral revisw {data vakdationl 3. Represants the o ion of inants far Toxicity Characteristic . L
NS - No Standard 4. Samples do not axhiit the characteristics of ignitsbility, which inchude: flash point < 60C: spontensous igRition on exponse ta
NA - Not Apphcable O OF WATS ¥igorous persitent burming; or act ss a strang oxdent,
FB - Field Blank - 5. Interim threshold vaius for taxic ges generstian reactivity bassd on & recent USEPA (Aprd 1990) memo,
T8 - Trip Blank
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TABLE 3 Paga 10of 3
PHASE | - BALLFIELDS REMEDIAL EVALUATION
DETECTED COMPOUNDS
GROUND WATER SAMPLES
CHEVRON Oil. REFINERY
PHILADELPHIA, PENNSYLVANIA

Dames & Maore Sampls Number | Datection
Laboratory Ssmple Numbaer Limigt"
Sample Date

848D 8480
HA3062 HA3618
2/80 12/8Q

CBGD CBO0 8ras BFag BF30 8F30
HA3068 HA3817 | HA3068 HA3818 | HAZ068 HA3821
a8/80 " 12190 2780 12/80 8/80 12/80

[#: 1) ca6 Reguistory Limits/Guidelines

HA3064 HA3823
/80 12/80 NIPDWR I MCLG MCL | sMCcL
Analytical Parsmaters [Units) . I—
e e P [ -
APPENDIX 1X METALS {mgA)

Antimany 0.080 ND BMOL UJ | nD uJ ND ND NO aMpLs | wnD eMpoLd joes o | ns NS
Araenic .01 MDL BMDL 0.1100 00660 |BMDL  0.014 J0.1200 0.083 0.0860 0.042 0.06 [+ "lo.oe |ns
Barium 0.020 ©B600 047 . [0.280 0.200 BMDL  0.087 {o0.08 0.077 0.280  0.44 1 6+ 1 NS
Beryllium 0.001 ND 00188 {ND 8MOLB [ND 0002 |nD BMDLB {ND 0.0086 {NS 0 NS NS
Cadmium 0.002 BMDL  BMOL 0.0061 8MDL NO 0006 |ND BMOL 0.0022 0.0028 |{0.01 0.006* |0.06 |ns
Chromiurn 0.01 EMDL  0.081J 10028 00324 |BMDL 0Q.0B1 |BMDL EMOLB |0.0t2 00970 | 00§ 0.1 0.1 NS
Cobalt 0.02 ND BMOL8 |smoL  BmoLa 0027  ocoss |we amoLe [N 0.037J |Ns NS NS NS
Copper 0.01 BMOL  0.1J 00248 0.020J |[BMDL 00863 |BMOL  BMOL 0.0288 0.47 J NS 13 13 NS
Lead 0.006 BMOL  0044D [0.032 00380 [BMDL  0.018 [0.013 0.008 01D 1.4 NS 0 0.06 |Ns
Mercury ¢.0002 |ND ND BMDL  ND ND BMDL {ND ND ND 0.00027 | 0.002 0002 |o.002 [Ns
Nicket 0.02 ND 0.031 BMDL  BMDL BMDL 0086 [BMOL  BMOL BMOL  0.094 NS 0.1 0.1 NS
Tin 0.06 BMOL  BMDLBA |EMOL BMOLBA |0.064 0464 Joo063 0184 BMDL  0.068J |Ns NS NS NS

| vansdium 0.02 EMOL  0.086 0.044  0.032 BMOL  0.086 |{BMDL BMOLE |o0.021 0.088 NS NS NS NS
Zing 9.02 0.0348 0.164 0.091B 00834 Jo.as 0.62 0.038  0.041 0.360 4017 NS NS NS NS

APPENDIX IX VOLATILE
QRGANIC COMPOUNDS fughtl

Acatone 10.0 ND NOD BMDLB ND KD . ND ND ND 26.8 ND NS NS NS NS
Banzena 4.4 ND ND ND ND ND ND 16 1.4 BMDL ND NS ] -] NS
Ethylbanzens 7.2 ND ND ND ND ND NO ND 6.2 ND ND NS 700 100 30
Mathylane Chioride 2.8 4028 uJ NO U ND ND 34B ND 3928 uJ NS 9 6 N3
{ Teluene 8.0 ND ND ND NO ND ND BMDL 8.108 amMoL ND NS 2000 2000 f40
Xylanes {total) 10.0 ND NO ND ND ND ND a30 ND BMBL NG NS 10000 | 10000 | NS

TOTAL VOLATILE ORGANIC
COMPOUNDS ND ND BMDLB ND ND ND 344 48.8 269 NO

APPENDIX | X SEMI-VOLATILE -
ORGANIC COMPOUNDS (ugh)

Acensphthane 2.2 3.08 2.08 w ND W ND uw ND ND ND NS NS NS NS
Anthwacene 2.2 [iX] ND u ND uJ ND ws ND NG w NS NS NS NS
bis{2-Ethylhexyliphthelate 12 ND 12.2 ND ND uJ ND U ND ND ND NS NS NS NS
o-Cresol 12 R R R ND NO ND 11.7 BMODL R ND NS NS NS NS
1,3-Dichiorcbenzens 2.2 ND ND NO ND NO ND 3784 3.64 ND NG NS 78 78 NS
1,2-Dichiorchenzene 2.2 ND ND ND ND . ND ND 211) 1.7 ND ND NS 76 % NS
2.4-Oimethylphenal 3.1 R ND R ND w ND 1664 4.3 R ND NS NS NS NS
Flusrene - 2.2 8MOL ND wi ND w ND W BMDL ND ND NS NS NS NS
2-Methylnaphthatene 12 ND ND w ND w NO [14] ND NO ND NS NS NS NS
Naphthelena 1.8 ND ND ud ND uJ NO 6.84J 118 NO ND NS NS NS RS
Phanal 1.7 R R R ND NO ND w ND f ND NS NS NS NS
Phenanttwens a.2 u ND u ND uJ ND s NO ND ND NS NS NS NS
.WET CHEMISTRY . .

Cyanide itotel} (mg/) 026 BMDL BMODL BMDL 8MDL BMDL BMDL 0.0172 00239 BMDL 8MOL NS Q.2 0.2 NS
Sulfide (as S} (mgA} 05 BMOL BMDL BMDL. 8MDL 0.8 0.37 4 ¢.39 ©.13J .11 0.34 NS NS NS 260
Specific Conductance {um/cmp? a33 &1 778 1118 224 327 400 403 1140 1376 NS NS NS -
pH (std)? 8.27 4.71 4.40 4.82 8.16 4.88 6.68 5.47 6.81 B.05 NS NS NS 8.6-8
xplanation:

D - Compound was not datected
- Compound s quarititatively suspect; compound wae datected in the fisld andfor taboratory blank st a similer level
IMOL - Below Mathod Detaction Limit
- Ditution required to determine concentration
ND - Indeterminate; stenderd and/or spike could not be detectsd at current method levels

- Quantitstion is approximiate due to fimitations identitied in the QA review
A -« Not Applicsbla/Not Anslyzed
S - Mo standard available

= Urveliable result; analyts may or may not be present in this sample

- Analyta wae not det: d, but the itation limit in probably higher due to a biss identifisd during the QA reviaw

- Proposad

otes:

- Standerd detection limits shown anly; detaction iimit may vary for individual iy, Actusl d ion limits ere | d in the complete lsboratory snalytical reports.

. Specific conductsnce and pH messured in the laboratory (ETC) for first round sampling only (September 1880); it athers massursd in the field by Dames & Moors fieid personnel.

sgulatory Limits/Guidelines;

IPOWH - National Interim Primary Drinking Water Standsrd in mygft
ICLG - Maximum Contaminsat Level Gosl in mga

ICL - Maximum Contaminant Lavel in mg

WCL - Secondary Contaminant Lavel Gaal in mgil
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TABLE 3 Page 2 of 3
PHASE | - BALLFIELDS REMEDIAL EVALUATION
DETECTED COMPOUNDS
GROUND WATER SAMPLES
CHEVRON QI REFINERY
PHILADELPHIA, PENNSYLVANIA

Dames & Moore Sempia Number
Laboratory Sampls Mumbaer
Sample Dats

Dateation BF99 BF39 DUP {99 BF100 8F100 8F101  BFiOt BF1O1 DUP | BF102  BFt10O2 BF104 BF104 Ragulstary L'l.'n'ulGuidolifnl
Limi'* HA3082 HAJG84  HAZ624 | HAZ0S83 HA3819 NA HA3629 HA3E26 HNA HA627 | HA3081 HA3Z620

950 990 1280 990 12/30 9580 12m0 12490 890 1290 9/90 12190 NIPDWR { MCLG MCL ShCL

Anabytical Paramstars {(Unita)

——_%ﬁ' =
-(] APPENDEIX IX METALS (mg/m
Antimony 0.080Q ND ND ur ND ug NA BMOLJ ND NA HD ND NO Q.08 a NS

NS
Arsani 0.0t .08 0.029 0.035 DJ { BMDL BMOL NA 0.02 o018 NA BMDL 0.0580 8MOL 0.05 ] 0.05 NS
Barmsm 0.029 0.160 0.140 0.24 0.048 0.082 NA, 0.13 0.14 NA 0.072 0.72 0.08 1 5 1 NS
Barylum 0.001 NO HD T o.p0188 | ND BMOL B { NA 0.001 0.001 NA BMOL B 0.004 - BMDLB NS /] NS NS
Cadenium 0.002 0.0039 0.004 BMODL ND BMOL HA ND ND NA BMDL 2018 BMOL 0.01 0.005° | 0.05 NS
Chromium 0.01 BMOL amoL 00980 BMODL 0.028J NA o7 0.022 NA 0.012 0.23 0.013 0.05 01 o1 NS
Cabait 0.07 0.084 0.053 Q.085 0 BMDL BMDLB | NA BMOLE 8aMiiB HA BMOL B 0.058 BMOL B NS NS NS NS
Copper 0.0 0.0358 0.0338 0.081 2 { SMDL 0.5 NA 007 o.m7? HA BMOL 0.24 BMOL B NS 13 1.3 NS
Load 0.005 0.008a 0.0t0 0.0470D | 0.005 0.01SD | NA 0.041 0.037 MNA 0.03 0.54 0.013 NS 0 0.05 NS
Moscury 0.0002 ND ND NO ND amMDL NA ND ND NA ND 0.00032 ND 0.002 0.502 0002 | NS
Hicked o.02 NO N 0.055 BMOL BMOL NA BMDL BMOL NA BMOL Q.1 BMOL NS LiA] 01 NS
Tin 0.05 BMDL BMOn. A BMOL R NA N3 BMOL J NA HE 0.093 ND NS NS NS NS
Vanadium 0.02 0.022 0022 0.1 BMDL BMOLB | NA 0.021 0.022 NA BMOL 8 0.27 BMOL NS NS N§ NS
Zina 0.02 0.0348 00528 0.14) 0.045 0.053J | NA 0.05 0.059 NA 0.074 0.44 0.03 NS NS NE NS

W apPemonx 1% varariLe
| ORGANIC COMPOUNDS fug/m

Acetone 10.0 59.1 52.70 BMOL J ND NO NA ND NO NA ND 10.7 ND NS N& NS NS
Banzana 4.4 149 103D 1334 ND NO NA NO KD NA HO ND ND NS 0 § NS
Ethyibenzens 7.2 az $1.80 23.2 4 ND ND NA ND ND NA NO NO NO NS 700 700 39
Methylsne Chiaride 28 ND ND w 4.138 Vs NA NO ND Na ND 4138 wi NS a 5 NS
Tohsene 8.0 ND NO w NOD ND NA ND NE NA BMDLB HD ND NS 2000 2000 40
Xylenas {total 10.0 85,7 BMDL EFAN] ND ND NA ND ND NA ND ND ND NS 1000G 1 10000 | NS
TOTAL VOLATILE ORGANIC Jes.ae 207.8D 3.8 ND ND NA ND ND HA ND 10.7 ND

COMPOUNDS

APPENDIX IX SEMI-VOLATILE
ORGANIC COMPOUNDS (ug/)

Acansphthane 2.2 ND ND R ND ND NA NO ND NA ND ix] R NS NS NS NS
Anthracene 2.2 us w R LFA) w NA w ND NA ND uJ R NS NS NS NS
l:'-(zEtﬁvlvexvﬂphthlh(l 12 ND ND R uJ ND NA ND ND NA NO uJ fA NS NS NS - NS
o-Crasol 12 A ] R A R NA ND NO NA ND R NO NS NS - I NE N$
1.3-Dichiorobanzens 2.2 NDO ND A NO ND NA NG NO NA NGO ND R NE 75 75 NS
1,2-Dichlsrabenzane 2.2 NO ND R ND ND NA ND ND NA NG ND R NS %5 15 NS
2,4-Dimethylyhanal 3.1 R R R A A NA w ND NA ND A ND N& NG NS NE
Fluorene . 2.2 834D 584 D 7150d NO ND NA NOD ND LY ND wl R NS NS NS NS
2-Mathyinaphthalens 12 8MOLDJ 8O1D 814 DJ ND ND -{ Na uJ ND NA ND w NO NS NE NE NS
Naphthalene 1.8 58700 2110 2200) ND | ND NA uJ ND NA NO w ] NS NS NS NS
Phenal 1.7 BMOLDS R R R R NA NO ND NA NO ND ND NS NS NS NS
Phenanthrana a.2 BMOLDJ 330D 485 04 [iN] ud NA w NO NA ND us R NS N& NS NS
WET CHEMISTRY
Cyanide {totall img/m 025 BMDL BMDL BMOL 00825 8MDL NA 8MDL aMoL NA BMOL BMOL BMOL NS 0.2 0.2 NE
Sullide {ss 5} imgm 05 0.28 0.36 0.05 BMOL BMOL NA BMDLJ  BMDLJ NA BMDL J BMOL 0.1a4 NS NS NS 250
Specific Conductance (um/em® Fpd] 858 NA 1040 1392 NA 772 772 NA 425 |30 758 NS NS NS -
pH {ard)® 838 825 NA 973 5.82 NA 517 5.17 NA 5.50 a4 5.19 NS NS NS 858

cxplanatian:

ND - Compaund was not deteoted

i- G dis ativeh ] o= ] was ok in tha fieid and/or leboratary blank st a similer vel

WOL - Balow Mathod Detaction Limit

1 - Dikution required ta datanming conasntration

INC - indeterminate; standard snd/or spke sauld not ba detected st sufient mathod levale
J - Guantistion s spproxi due to kmnicats identified in the OA review

HA - Not Apphoable/Nat Analyzed

NS - No standard available

R - Unrefable tesult; anelyte may or may not be present in this sacnple

M - Anshyts wan not ok d, but the q ication mit is probably highar due ta s biss identified during the QA review

* - Propossd

Notas:

1. Standard detsation kmits shawn only; dataction imit mey vary for individual o ds. Adtual d ion Wmitd ars kosted in the complate labaratory analyticsl reparts.

2. Speaifa ductance snd pH d in the lab ¥ (ETCY tor lirst round samphing only {September 19901; sl others measured in the fmid by Demes & Moore fisld persannal.

Regulatory Limits/Guidaknes:

UPDWR - National nterim Primary Drinking Water Standard in mgl
ACLG - Maximum Contsminant Lavel Goal in mgA

ACL - Maximum Contaminant Lavel in mgs

SMCL. - Secondary Contaminant Level Goal in mafl
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TABLE 3 : ‘ Page 3 of 3
PHASE | - BALLFIELDS AEMEDIAEL EVALUATIO
DETECTED COMPOQUNDS
GROUND WATER SAMPLES
CHEVRON OIL REFINERY
PHILADELPHIA, PENNSYLVANIA

Dames & Maore Sample Number [ Datection | BE108 BF106 BF108 8Ft08 BF107 Bf107 FB ‘r8 7 8 T8 Regulatary Limits/Guidelines
Laboratory Sempla Number Liemic™ HA30BE HA3822 | HAJ067 HA3828 | HA3061 HA382E HA30668 HA3030] HAZ067 HA3e:
Sample Date 2/80 12/80 2/90 12/90 9/80 1290 /90 12180 8/80 12/30 NIFDWR | MCLG MCL | SMC

: L
T B —_————e

Analyticsl Peramaetars {Units}

ERE : b
APPENDIX IX METALS (mgA)

l

Antimony © 1 o.080 ND 0814 ND u ND BMDL J | ND ND J . NA NA 0.06 Q NS NS
Arsenic : 0.01 0.018 030 0.012 0.024 0.016 g.018 ND ND NA NA [+X+]3 0 0.06 NS
Barium 0.020 Q.16 Q.24 Q.16Q 0.280 0.12 a1 ND ND NA NA 1 6¢ t NS
Beryllium 2.001 0.0014 0.00B NO 0.0018 ND BMDL B | ND BMDL B { NA NA NS ] NS NS
Cadmium- Q.002 0.00868 BMOL 0.0032 NO 0.0046 BMDL ND ND NA NA 0.01 0.008* 006 [NS
Chromium Q.01 0.049 0.12 0.062 a.18J) o.on BMDLB | ND ND NA NA 0.06 0.1 0.1 NS
Cobait Q.02 0.032 0.081 BMDL Q.034 4 BMDL BMDL 8 | ND ND NA NA NS NS NS NS
i Copper 0.01 0.042 0.086 0.0308 0.0874 0.016 BMODL 0.16 B NOD NA NA NS 1.3 1.3 NS
Laad 0.006 0.7 0.068 0.024 0.085J BMDL 8MODL BMDL 8MOL NA NA NS ‘1o 0.06 NS
Mercury 0.0002 ND BMOL BMOL 0.00037 w ND ND ND NA NA 0.002 0.002 0.002 [ Ns
Nickel .02 0.029 0.075 0.020 0.082 BMODL BMOL ND ND NA NA NS o1 [+ NS
Tin 4.06 0.083 BMOL J 0.0E8 BMODL BR | BMDL BMDL J | ND BMODL J [ NA NA NS NS NS NS
Vanadium 0.02 Q.088 ¢.13 Q047 011 0.026 8MDL ND ND NA NA NS NS NS NS
Zing 0.02 Q.11 4.23 Q0888 022) 0.048 0.028 .029 BMDL NA NA NS NS NS NS

APPENDIX |X VOLATILE
ORGANIC COMPOUNDS (ug)

Acetone 10.0 BMOL  ND ND us ND ND BMOL  ND NO ND NS NS NS NS
Benzene 4.4 ND ND 287000 30700Dt | 6430 611 ND ND ND ND NS 0 & NS
Ethylbenzene 7.2 ND ND 8MDLD BMOLDJ €130 - sos ND ND ND ND NS 700 700 |30
Methylane Ctiloride 2.8 ND NO ND u 7B ND ND ND ND ND NS o ) NS
Toluena 8.0 ND ND ND u ND ND ND ND ND MD NS 2000 12000 {40
Xylanes {totsl) 10.0 ND ND BMDLD U 828D ND ND ND NO ND NS 10000 {10000 { NS
TOTAL VOLATILE ORGANIC BMOL  NO 207000 3070004 [19860 1118 BMOL  ND ND  ND
COMPOUNDS
APPENDIX IX SEMI-VOLATILE
ORGANIC COMPOUNDS (ug/)
Acensphthene 2.2 A fA us Wy ND ] u ND NA NA NS NS NS NS
Anthracene 2.2 R A us ud w 36 u ND NA NA NS NS NS NS
71 || bist2-Ethylhexyliphthelate 12 R R ND ND u A ND ND NA NA NS NS NS NS
i3 |l oCresol 12 R a R R R ND R ND NA NA NS NS NS NS
£ ¢ I 1,3-Dichlorobenzane 22 R ] uJ NO ND R - ND ND NA NA NS 76 7% NS
=% || 1.2-Diciorobanzera 2.2 R R w ND ND R ND ND NA NA NS 76 76 NS
2,4-Dimathyiphenol a1 A R A ] R ] R ND NA NA NS NS NS NS
1oy || Fluorene 2.2 R A 2384 4040 27 084 |uw ND NA NA NS NS NS NS
i b |l 2-Methyinsshthalens - 12 ND R 1910 214 1434 2685 fus ND NA NA NS NS NS NS i
i {| Naphthaiene 18 R R 1841 291 1904 1824w NO NA NA NS NS NS NS
" | Phencl 1.7 ND R R A ND 19.9 R ND NA NA NS NS NS NS
Phenanthrare 8.2 R A/ 18.70J 45.2 184J R Ul NG NA NA NS NS NS NS
; :
i [l weT cHemisTRY :
L |l eranide ttorwl tmgn 026 BMOL  BMDL BMDL  BMDL BMDL  BMDL  |8MOL  BMDL | NA NA NS 0.2 0.2 |Ns ;
Sulfida {es S} (mg/) .06 BMDL  BMOLJ |BMOL 0.7 BMOL  BMDOLJ IBMOL  BMDLJ | NA NA NS NS NS 260 ;
Spacific Conductance {umicm)® 0640 1104 1010 1017 726 1186 <10 NA NA NA NS NS NS - ‘
oH (atd)™ 856 6.97 a.3e 6.10 4.31 4.80 6.19 NA NA NA NS NS NS 8.6-8 3

Explanation:

ND - Compound was not detacted

B - Compound is quantitatively suspect; compound wak detected in the field and/or lshoratory blank at a similer lave!

BMOL - Selow Method Dstaction Limit

O - Dilution required to determine concentration

IND - Indaterminate; standard snd/or spike coukd not be detacted st current method levels

PRI itation is approxi dua te fimitstions identifisd in the GA review

i { NA-Not Applicable/Not Anslyzad ;

{7 NS-Nostenderd available ] ;
" R - Urwelisbia result; ansiyte may or may not ba present in this ssmple 1

W - Ansiyte wae not detectad, but the quantitation limit is probiably higher due to & biss identifisd during the QA review :
-5 " - Proposed

i
¢ Notes: . :
!

1. Stenderd datection limits shown only; detection Fmit may vary for individusl compounds, Actual datection limits are located in the lete [sboratory iyticel reports.
2. Specific conductance and pH maessured in the Isboratory (ETC) for first round sampling only |September 1880); all othars messtwred in tha fisld by Damaes & Moore fisld personnet.

Regulatary Limits/Guidelines:
" NIPDWR - Natianel Interim Primary Drinking Water Standacd in mgi

MCLG - Maximum Contaminant Lavel Gost in mg/l
MCL - Maximum Contaminant Level in mgA
SMCL - Secondary Contaminant Level Goal in mgfl

AAWO12F6



JABLE 4

GROUND WATER ELEVATIONS
CHEVRON OIL REFINERY
PHILADELPHIA, PENNSYLVANIA

OCTOBER 4, 1990

CORRECTED
WELL DEPTH TO DEPT;'H;?SJ REE- ' rree-pHASE %ﬁ%’gﬁo GROUND
WELL ID ELEVATION HYDROCARBONS WATER
feet) WATER (feet) | HYDROCARBONS THICKNESS (feet) ELEVATION ELEVATION
{feet) {feet)
. (feet)

% ;
. SHALLOW , |
WELLS !

BF-88 12.93 11.53 ND NA 1.40 NA

BF-8% 11.81 10.94 ND NA 0.87 NA

BF-90 9.68 2.37 ND NA 7.31 NA

- BF-99 13.37 12.17 12.05 0.12 1.20 1.30

L BF-100 . 14.62 13.76 ND NA 0.86 NA

- BF-103 16.73 15.71 ND NA 1.02 NA

. BF-104 13.00 11.42 NA NA 1.58 NA

; BF-105 13.26 13.39 ND NA -0.13 NA

BF-106 14.83 14.95 14.93 0.02 -0.12 -.103

8F-107 13.65 13.57 13.55 0.02 0.08 .097

C-85 14.84 6.13 ND NA 8.71 NA

C-50 15.35 8.01 ND NA 7.34 NA

DEEP WELLS

A-19D 11.69 14.37 ND NA -2.68 NA

‘ B-48D 9.82 12.7% ND NA -2.93 NA

e C-50D 13.76 13.05 ND NA 0.71 NA

Explanation:

" ND - Not Detected
' NA - Not Applicable

Notes:

AR -

- All measurements taken to top of PVC casing on 10/4/90 between 1140 and 1330 hours.
. All measurements taken using an QRS (Qil Recovery Services) interphase probe.

. Elevations are in feet above mean sea level based on National Geodetic Vertical Daturm. ‘
. Corrected water table elevation equals the free-phase hydrocarbon thickness times the approximate specific gravity of ‘

the free-phase hydrocarbon {assumed 0.85) plus the water table elevation.

AAWO12F5




TABLE 4A

GROUND WATER ELEVATIONS
CHEVRON OIL REFINERY
PHILADELPHIA, PENNSYLVANIA

DECEMBER 11, 1990

CORRECTED
WELL DEFTH T0 DEPT;‘HL%IE REE- | rREE-PHASE Gvsg#JE’\'RD GROUND |
WELL 1D ELEVATION HYDROCARBONS WATER
foot) WATER (feet) | HYDROCARBONS | 117 2RO CET (feen) |ELEVATION | TATER
feet) (feet)
: {feet}
| S S S
SHALLOW
WELLS
BF-88 12.93 11.96 ND| NA 0.97 NA
BF-90 9.68 2.18 ND NA 7.50 NA
BF-99 13.37 12.65 12.50 0.15 0.72 0.85
BF-100 14.62 14.23 ND NA 0.39 NA
BE-101 9.03 8.03 ND NA 1.00 NA
BF-102 8.40 2.90 ND NA 5.50 NA
BF-103 16.73 DRY NA NA NA NA
BF-104 13.00 11.58 ND NA 1.42 NA
BF-105 13.26 13.85 ND NA -0.59 NA
BF-106 14.83 15.48 15.44 0.04 -0.65 -0.62
BF-107 13.65 14.08 14.04 0.04 -0.43 -0.40
c-95 14.84 6.88 ND NA 7.96 NA
DEEP WELLS
A-19D 11.69 14.93 ND NA -3.24 NA
A-21D 12.80 17.64 ND NA -5.46 NA
B-48D 9,82 13.41 ND NA -3.59 NA
C-50D 13.76 13.62 ND NA 0.14 NA
Exglanation:

ND - Not Detected
NA - Not Applicable

Notes:

the free-phase hydrocarbon (assumed 0.85) plus the water table elevation.

AAWO12F5

. All measurements taken to top of PVC casing on 12/11/90 between 0930 and 1145 hours.
. All measurements taken using an ORS (Oil Recovery Services) interphase probe.

. Elevations are in feet above mean sea level based on National Geodetic Vertical Datum.

. Corrected water table elevation equals the free-phase hydrocarbon thickness times the a

pproximate specific gravity of
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DETECTED VOCs IN SOIL SAMPLES

samPLE 10 | sampie perT(Y TotaL voc compounos(® [Tee voe compounps( | concommanont®)
$55~1 3.0 NA BENZENE 12Rug/kg
$55—-2 6.0 NA BENZENE g kg
] 4.0 NA BENZENE agfg.
SS5-45 5.0 METHYLENE CHLORIDE 5. 7Sug fkgl
BENZENE 333ug /g,
METHYL ETHYL KEYTONE 35.8ug/kg
- BENZENE 6.Nug ko
SSS-4D 8.0 METHYLENE CHLORIDE 3.6%g/kgd
: BENZENE 5.46ug/kg
ETHYLBENZENE 26.3ug/kg
TOTAL XYLENES ﬂ.&ngf/kg
ND NG
S85-5 7.0 METHYLENE CHLORIDE 3,470ug,/kg
BENZENE 78,200ug /kg
ETHYLBENZENE 75,480ag,/kg
TOTAL XYLENES 293,000ug fkg
ND BNOL
5556 10.0 ND ND
BENZENE 18.3ug./kg
S55-75 2.0 METHYLENE CHLORIDE 4.5%g/g)
ND BMDL
SSS5—70 8.0 METHYLENE CHLORIDE 7.4lug kgl
ND ML
ANATION:
S55-458  SOIL SAMPLE LOCATION
{(181) TOTAL VOC CONCENTRATION
[6.14] TCLP VOC CONCENTRATION
BvDL  BELOW MINIMUM DETECTION. UNIT
ND  NOT.DETECTED
NA  NOT ANALYZED
J ESTIMATED VALUE
NOTES:
(1) DEPTH IN FEET BELOW LAND SURFACE
{(2) VOC COMPOUNDS AS DETECTED BY USEPA METHOD No. 8240.

-BASE MAP PROVIDED BY CHEVRON REFINERY, PHILADELPHIA, PENNSYLVANIA.
200 FOOT GRID BASED ON PENNSYLVANIA STATE RECTANGULAR
COORDINA_TE SYSTEM, SOUTH ZONE 1927 N.A. DATUM.

(3 VOC COMPOUNDS DETECTED BY TOXIC CHARACTERISTIC LEACHING
PROCEDURE METHOD.

(43 ALL CONCENTRATIONS IN MICROGRAMS PER KILOGRAM (ug/kg) OR °
APPROXIMATE PARTS PER BILLION (ppb).

0 100

200

APHI

300 FEET

TLE

CONCENTRATIONS OF TOTAL
‘AND TCLP VOCs IN SOIL

CHEVRON REFINERY BALLFIELDS
PHILADEL PHIA, PENNSYLVANIA
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WILLOW GROVE, :

PENNSYLVANIA

SCALE

AS SHOWN

DWN. BY

R.G.B

JOB NO.

16000—230

DATE

—13-91

APPR- BY A. R' S'

FIG. NO. .
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€220 € 2710200 E2710400 £ 27146m E 21480 £ 2715000 DETECTED TCLP METALS IN SAMPLES _
X : : : - ' /V sawPLE I|sampie pep (N Tare meTaLs(2) i pETECTED concenTrRATIOND) | ToLp concenRATION(®)
.............. " 555-1 3.0 ARSENIC 0.031 -~ 50 y
.. - —70
---- Ty S AND ?sss ) BARIUM 0.81 100.0
---- CHROMIUM 0.037 5.0
555~2 6.0 ARSENIC 0.01 50
BARIUM 0.81 100.0
CHROMIUM 0.12 5.0
555-3 4.0 ARSEMIC 012 5.0
: : : BARIUM 0.84 1000
e . : : : : , CHROMIUM 0.01 5.0
...... P : : : SILVER 0.057 5.0
: e : 55545 5.0 ARSENIC 0.12 5.0
BARIUM 0.66 100.0
LEAD 0.83 50
CADMIUM 0.004 1.0
$55-4D 8.0 ARSENIC 0.01 5.0
BARIUM 0.3 100.0
CADMIUM 0.002 10
______ CHROMIUM 0.033 5.0
- LEAD 0.13 5.0
S55-5 7.0 ARSENIC 0.019 5.0
S55-6 10.0 BARIUM 0.28 100.0
: CHROMIUM 0.56 5.0
i AT LEAD 0.1% 50
; 55575 2.0 BARIUM 0.38 100.0
LEAD 0.27 50
$SS~7D 8.0 BARIUM 0.066 160.0
- | caomium 0.004 - 1.0
CHROMIUM 0.064 5.0
LEAD 0.079 5.0
EXPLANATION:
5ss-24  SOIL SAMPLE LOCATION SHOWING TOTAL HEXAVALENT CHROMIUM
(300) CONCENTRATION IN ag /&g
CBMDL  BFLOW MINIMUM DETECTION UNIT
o :
SR CATE 4 NOTES:
: N : (1) DENOTES SAMPLE DEPTH N FEET BELOW GROUND SURFACE.
............. N 21900 (2) SPECIFIC METAL DETECTED BY TOXIC CHARACTERISTIC LEACHING
: PROCEDURE (TCLP) ANALYSES.
(3)  ALL CONCENTRATIONS ARE IN MILLIGRAMS PER KILOGRAM (mg/kg)
OR APPROXIMATE PARTS PER MILLION (ppm).
(4)  CONCENTRATION LIMIT FOR CHARACTERISTIC OF TOXICITY.
0 100 200 300 FEET
N 219,000
GRAPHIC SCALE
TME
CONCENTRATIONS OF HEXAVALENT
CHROMIUM AND TCLP METALS IN SOIL
CHEVRON REFINERY BALLFIELDS
N 218,80 PHILADELPHIA, PENNSYLVANIA
51, £m Dames & Moore
§ = . - WILLOW GROVE, P:N_NS‘I'LVANIA
H BASE MAP PROVIDED BY CHEVRON REFINERY, PHILADELPHIA, PENNSYLVANIA. | SCALE DWN. BY 408 NO.
% : - ég% Rr{‘)cl)oTTEcmD BASED ON PENNSYLVANIA STATE RECTANGULAR S AS _SHOWN v R.G.B T 16000—-230
: ! NATE SYSTEM, SOUTH ZONE 1927 N.A. DATUM. IE . .
| s _ ! ‘ 13—91 _ A.R.S. -6
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To accomplish these objectives, we performed a scope
work consisting of these tasks: pe of

Task 1 - Acquisition and Review of Historical Aerial
Photographs

Task 2 - Sampling Grid Preparation
Task 3 - Soil Sample Collection
Task 4 - Laboratory Analysis

Task 5 - Data Evaluation

Task 6 - Report Preparation

Task 1 has already been discussed under Section 1.2.
Tasks 2 and 3 are discussed in Section 3.0, and the results of
Tasks .4 and 5 are presented in Section 4.0. Section 5.0 presents
our conclusions. Section 6.0 presents our recommendations.

3.0 EFIELD PROCEDURES

This section describes the field procedures conducted
during this investigation. Also presented are our field
observations and measurements.

3.1 SAMPLING GRID PREPARATION

On March 18, 1988, Dames & Moore field personnel took
measurements in -order to draw a rough map of Area B (Figure 2).
From this map, 19 test pit locations were measured and marked in
the field.

Dames & Moore collected so0il samples for laboratory
analysis by excavating 19 test pits in Area B using a backhoe
(see Figure 2). Excavation of the pits began on March 21, 1981,
and was completed by March 22, 1988. The pits were approximately
3 to 6 feet wide and were excavated until concrete was
encountered approximately 3 feet below the original ground
surface. Excavated soil was placed adjacent to each pit.

3.2 SOIL SAMPLE COLLECTION

Soil samples were obtained for visual examination,
photoionization detector (PID) headspace readings, and laboratory
analysis from 17 of the 19 pits (see Tables 1 and 2). At each of
the 17 1locations, samples for visual examination and PID
headspace analysis were taken at approximate 3-foot intervals.
See Table 1 for sample depths. Composite soil samples for
laboratory analysis were obtained from the pile of excavated soil
adjacent to each pit.

Each of the 17 samples collected for chemical analyses
was placed in a laboratory-prepared glass jar with a Teflon-lined
cap, packed in a cooler with ice, and shipped to Century
Laboratories of Thorofare, New Jersey, for analysis as discussed
under Section 4.2. In addition, separate samples were placed in
driller jars and transported to our soils laboratory in Trevose,
Pennsylvania, where headspace measurements of volatile organic

2




compounds (VOCs) were obtained using a PID (see Table 1 for pID
headsqace readings). PID scans were also conducted throughout
the piles of excavated soil (see Figure 3 and Section 3.3 for
PID readings measured in field). Photographs were taken of all
pits. The pits were backfilled with excavated soil and the area
was graded to a level surface. Marker stakes were left at all
locations. '

3.3 FIELD OBSERVATIONS AND MEASUREMENTS

Observations and measurements were made during
excavation and sampling of the pits. Qur observations and
measurements are:

o The Area B soil mound ranges in height from -
approximately 6 to 12 feet, with the highest part
located in the east-central portion of the mound. '

o The mound covers approximately 110,000 square feet of
surface area. '

o] Approximately 32,000 cubic yards of soil exist in the
mound.

.0 The mound was vegetated{
o No ponded water existed on top of the mound.

e} In general, two soil types exist in Area B. The first
and most abundant type of so0il can be found in the
northern three-quarters of the mound. This soil
consists of black, oil-saturated silty clay with trace
sand and has a petroleum hydrocarbon odor. The silty
clay becomes gravelly in areas. PID readings ranged
from 0 to 60 ppm (PID units) in the excavated soil.
Within this soil are small lenses of a white sand-like
material and small lenses of oil-saturated silt and clay
containing white nodules. Approximately 23,000 cubic
yards of this type of soil is present in Area B.

The second type of so0il exists in the southern quarter
of the mound and is also found as a thin veneer covering
the northern three-quarters of the mound. This soil was
also the predominant type noted in Test Pit 3. It
consists of a brown silty clay with little to some fine
to medium sand, and trace to little fine gravel, and has
a petroleum hydrocarbon odor in isolated areas. PID
readings ranged from 0 to 10 ppm (PID units).
Approximately 9,000 cubic yards of this type of soil
exists. A line delineating the two soil types is shown
on Figure 2. A cross section depicting the soil types
and other observations noted during the field
investigation is presented on Figure 3.




o A concrete pad was encountered beneath the entire area
excavated at Test Pits B2, BS, BS, B7, B8, Bl0, B13,
Bl4, and Bl5. Test Pits B4, Bl6, and B1l7 were partially
underlain by concrete (see Figure 2),. :

0 Below the concrete (as noted in Test Pits Bl4, Bl6, and
B}7) is a black silty sand with gravel, tar, slag, wood,
pipes, and other miscellaneous debris. This layer has a
slight petroleum hydrocarbon odor and is believed to be
the same material that is found throughout the
Ballfields area (i.e., the bed of old railroad yard).

' Below this layer is a light-brown silty sand with trace
gravel and trace to little clay.

s] Ground water, possibly perched, was encountered in Test
Pits B3, Bll, Bl4, and Bls, approximately 3 feet below
the concrete.

o Area B contains various types of debris scattered evenly
throughout the northern three-quarters of the mound.
Very little debris was found within the southern quarter
of the mound. The debris consists of metal, bars,
pipes, tires, rubber, concrete, macadam, wood, and other
miscellaneous materials. -

4.0 RESULTS

This section contains the results of the PID . headspace
analysis and 1laboratory analysis performed on selected so0il
samples.

4.1 PID HEADSPACE ANALYSIS

All soil samples collected were transported to our
laboratory in Trevose, Pennsylvania, for PID headspace analysis
(see Table 1). Significant positive readings were obtained from
several soil samples. Soil samples collected from the northern
three-quarters of the mound had PID readings that ranged from 0
to 150 ppm (PID units). Samples collected from the southern
quarter had PID readings of ¢ ppm (PID units).

4.2 CHEMICAL ANALYSIS

Dames & Moore collected 17 composite soil samples for
laboratory analysis. Composite samples Bl, B2, B3, B4, BS, BS6,
B7, B9, Bl0, Bll, Bl2, Bl3, Bl4, and Bl6 were analyzed for those
parameters on the Modified Skinner List for Petroleum Refinery
Waste (see Appendix A) plus polychlorinated biphenyls (PCBs),
total petroleum hydrocarbons (TPH), and total cyanide. Composite
samples B1lS5 and Bl8 were analyzed for the same parameters
previously mentioned, with the exception of the VOC portion of
the Modified Skinner List. In addition, composite samples BS,
Bll, and B1l5 were also analyzed for Extraction Procedure Toxicity.
(EP  Tox) organics and inorganics. Composite sample Bl8-RRB,
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0 In comparison to cleénup guidelines or concentrations of
concern  typically used by state officials, the

concentrations of B/Ns, VOCs, TPH, and metals are
significant for those soils in the northern
three-quarters of Area B. Typical cleanup guidelines

used by the Pennsylvania Department of Environmental
Rsources (PADER) for the various parameters detected in
the Area B soils are presented on Table 3. Note that
the levels presented on Table 3 are subject to change
based on the area of contamination and the potential for
impact to the enviornment. -

o} The southern quarter of Area B contains insignificant
concentrations of B/Ns, VOCs, TPH, and metals.

o The concentrations of B/Ns, VOCs, and TPH were not as

elevated in Test Pits B3 and B6 as they were in other

pits in the northern three-quarters of Area B.

o The concentrations of PCBs throughout Area B are.

insignificant, except for an isolated area surrounding
Test Pit Bl.

o] Based on our experience, the total cyanide
concentrations are insignificant throughout the mound of
Area B soils.

o Based on the RCRA characterization analysis (see
Appendix B), the soil appears to be non-hazardous.

0 Sample B1l8-RRB, which was collected below the Area B
soils from an asphlt-like material believed to be an old
railroad bed, contained a significant concentration of
lead (637 ppm). No other parameters tested were
detected in significant concentrations in this sample.

6.0 RECOMMENDATIONS

Dames & Moore recommends that a feasibility study be
performed to evaluate the most cost-effective and environmentally
sound remedial alternative for the contaminants found in the Area
B soils. .

Remedial alternatives that should he investigated during

the feasibility study include, but should not be limited to.

coff-site disposal, on-site treatment such as bioremediation
(landfarming), incineration by the rotary kiln method, and
stabilization.




Dames & Moore appreciated tha opportunity to pPrepare
this report for Chevron and we look forward to working with you
in the future.

DAMES & MOORE
A Professzonal Limited Partnership

Frank J%;iérnese

Partner, Ltd.

”‘%M

Ral T. Golla,
Progect Ma

Dav1d J. Wagner
Staff Geologist

FJV/RTG/DJW:1b
2904R
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TABLE 1

GENERAL SOIL SAMPLING DATA
BALLFIELDS -~ ARE
CHEVRON REFINERY

- PHILADELPHIA, PENNSYLVANIA
MARCH 23, 1988
Sample Approximate ) PID Headspace
P01gt PDegth Readin s,g pm
_I.D. | 43, “(PID Units}®

Bl 3 40

6 50

9 25

B2 3 50

6 30

B3 3 70

6 115

B4 3 10

6 15

! BS 2.5 20

i 3-5 30

6 10

! B6 2.5 0
) 5 1

3 35

i B7 6 70

3 13
L3 B8 8 100
3 50

B3 6 i5

3 95

B10 g 0

' 0

Bl1 2 50

9 70

1

B12 2 70

9 70

0

B13 3 0

150

Bl4 g 133

0

B15 g 0

x 0
" o

B18 2 0

2812R




- SN - SN - - O0YOL  00ZEZ 00090Z -  pogiE - 0006 - 9 00026F S6Z « V101
Wy T BUazURq|Ay33

m SN W N NToesZ t0%E  oUnOT o0 - )] ] 4]

n SN N SN N N 006/ 00081 0000LL n 000L€ n n n 9 0000EE 68 soua| Ay
n SN N SN n n n n n n n n c ¢ 000SS S auenioy
n SNn SN N n ¢ 00099 n 0082 n 0006 n n 00009 O¥l . audzuag
63760} SITUEEI] S[1Ye [0

€6 Ofl OtE - 020Z€  S6L - GOOBPL  OOOML  0Q0ZLL 009899 065 00E08  0OIP6F  092¢ 000022 O0ZL8 «1V101
(| D B | R | R | R R B | M | I | R ) I 171 - | 1] n sudyAiag (1'y'6)ozuag
n n n n n n n n n n n n n 000£2 N n n BuaJAg(pa-g 2*1) ouspuy
n n n n n n n n n n n n n g00ZE N n n auayyueanoy 3(q)ozuag
. sIvLeyIyy
n n n ¢ n 't n n n n - n n ) n oLy n n (1AxayAyy3-2)s19
g'c n oft n n n n ] n n n n n n ost n n areeyiydiAyng-N-10
n n n fn n n n n n n n n n 000€Z N ¢ n . auazesyjuy
n n n n n n n n n n n n n n 0zt n orL auaskg(v)oruag
n n n n n y n n n n n n 009€ 000lF n c ausdeIyuy(e)ozuag
n n n n00z2 n n n n n 00006 n n n n 0009 02¥ U3 | eyyydey
£6 n n n  goooL n £ ©0008S. c ¢ 00009 c 000¥Z 00029 OLL 00029 0082 auatyjuevayy
n n n n  00EL n n n n c 00081 r 0048 000SE 00r  0009L 0021 suaskiy)
n DEL 08l N 000z 001 € 00009 n 00021  000Z¢ 065 0000t 00009L ©OEL 000BE 0091 auaaky
n n n n 025 S5 n n n 0025 0098 c n 000LL  Ott n 06¢€ auayjuesno |4
n n n n 00091 n t 0000 oOO¥YL n 00009€ c 000¥E 00092 OLL 0008 OI6 #UBNO | 4
(BY/BN ) SITURBIY SLqUITEITNY [EIININ/ IS
: _ EFEFED LAY
EER ] vi8  tid zZia 118 otg 63 — In 1 oq ¥ 0 N q T @ ] 9[0WES ITISO0R

8661 ‘€2 HOUW
VINVATASNNId ‘YIHd130VTTHd
AYINIIIY NOYAIHD
g VIV - S013177ve
VIVO ANOIVHOSYT IVITLIATVNY J0 AUVHHAS

Z 318Vl




¥5182
*piek peos[les PO BY] JO Paq SY) WOJj BIIIIUCD BY) MO|AG UINR] SEA GYY-GLE 2 |dwes

r 9 g 6uipniaxny Lejo)

»

. . _ ‘pa|dwes 10N - SN
TIINEL UOLIINIOP PRLSLINDS BY] MOLEq SOAR| ¥ punodwod e O 8dudsaud
8y} $83EI|pUL TIEP (FJ3I3dS SSew UBYM 10 'SPUNOdWOd pajyijuspt A|PALIRIUS) 105 esuodses (:| v jo UDLIduNSSE U0 paseq ‘aNLeA peITWIIse Ut SAjEdLpUl -
: ‘uoi3oe ejeiadoadde ayey o)
435N ¥Iep BYY SUJEA PUR UOLIRULNRIUCD @|qeqosd/atqissod SRIRDLpUYL 1 R|dwes By} S [|8A SE NUR|q Sy} U} punoj Sy e3K[eur sy) usysm pesn sy Bels siy) - @
UDLIN| LP/UOLIRIIUEIU0D AURSSSISY UO PISRq ‘PAYIVIeP J0U Nnq SO0 pazkieur Sem punodwed S8jedipul -
L))
n n £5°0 n ] £'0 n n n n n n n vo Fl n n ¥SZL +0130ay
] n n n n || n. n n n n n n n n n 1S B¥ZL Jo1douay
9
SN 0Lt ovi 9 00sE 05t 000tt 28 0086 000EL OQODZE oozt oozz oo¥s 085 00081 0O08BS 5U0qQJed0IpAY
una 04134 |e30)
SN n 2°0 n 483 n L1 n Lz L] | A} n Lo n S0 e £0 apiuek) (ejo)
(Bx/6w) IHOSTE([SISTH
89°2 £z 8z -z 18°e 68°L #6°2 oL'e 29t 88" geE"S n 9% Ire'0 n to'L 92670 uniuaag
L£9 £ 08 6.1 £ 9 tst ot 655 A 24 1474 L6l 744 L€2 3:11 414 9z £92 082 pean
86°¢ 6F v Br’S 86°¢ 08’9 8°9 €0 9Lt 1o ir'e6 622 e 812 L9t PLL S°9- 566 Juasty
n Z're 9°t2 £'6Z oL €92 608 8°S6 501 8°vS 1154 18174 111 1°69 0°St ¥'IL 6°LE WnipeueA
g°tl RN 6°LL oLt v'sk PLL 0O°BE 9°99 L ¥S 8°92 852 L1'g8  9°v8 Zit 9'0r L°EG E°OZ 1IN
n n tEE'e az'o 81Z°0 692°0 SEL F4-ar4 Bz et 80°¢ 98°0 8L°L L&t ISL'o0 v9'Z L0570 ahsuuaz_
n n n n n n L'v2 A4 r o6l Lot ¥ 29 vl A 9Ll LL 099 9T 1Leqo)
SE°S t'9L €81 ¥ 6l ore L1761 1Zr 899 SZr szl o6Lt LEL tot S9L 2'66  OILE  6°SS wn 1wo.ry)
n 14 ] 91 EEl 8L’z vt oLz ¥z 330 4 29°1 05°€ ¥’z 00't £6°1 n 00°¢€ n wntape)
n oo n n n n 15°2  62°L n 191 n 9e°t n n n n wni||Asap
Sy 110 43 [ ] L or 268 6719 Zst oLz 8Ll LrL SZ2 gt 099 ert or'6 213 oL . wntieg
'z n n n n n n n n n n n n n n n vt Auowjuy
(Ex/6w) ITETRH
SIAYIueEIE]

AR IS 1§ LI [ ¥:] Fig— ti@ 20 T B Y [ Ei| G 5 5] [4:] 4. | (0 "' 3{0ues syrsoom)

B6L ‘€2 HOYW
YINYATASNNIA ‘VIHJIIOVIIHd
AYINIIIY NOWAIHD

@ v3uv - SQILdTIVe
VIVO AYOLVHOSYT TWILLATYNY 30 ANVWMNG

(penuijuo)) 7 378vL




IABLE 3

TYPICAL PADER CLEANUP GUIDELINES

BALLFIELDS - AREA B
CHEVRON REFINERY

PHILADELPHIA, PENNSYLVANIA

Parameter

Total Petroleum Hydrocarbons
Total Volatile Organics

Total Base/Neutral Extractables
+ Library Search

Total Acid Extractables +
Library Search

PCBs

Metals
Pesticides/Herbicides

Cyanide

Total Phenols

Note: -

Action Level

Soil
100 ppm
1 ppm

No Level
Exists

No Level
Exists

l to 5 ppm

EPA
EP Tox
Levels

EPA
Standards

10 to 15 ppm

No Level
Exists

Water
1 ppm
10 ppb

50 ppb
50 ppb
No Level
Exists
EPA Primary
Drinking Water
Standards
. EPA Primary
Drinking water
Standards
<0.2 ppm

4 ppm

These levels were provided to us by Jim Dolan of DADER's

Norristown office. These 1levels are not
All 1levels are actually determined on a

published guidelines.
case-~-hy-case basis.

3466R

official or even




R . \ . L (' _a” e .f» .,
-Dr‘:v.-. Tt L - ‘. .
Theater ) e 3 ‘: y e . . - .~
N Py ‘. S nt uaq.- LA d J
I" -:; .‘);:‘. o . u“‘.coniﬂ l . g, . A . P' [
= '7'_4- . /_:'_. ¥ ;.. . [z .::. ‘ '
! - ‘ t '. . IYUF‘ _i__ . , = '.. d ';.’ - = |
r/*° S/ I I P NP L Y |1 ,
g / {‘ _.-.‘_. . & | t Breaze/ 1% 7 o f-.::i " 1
ool L sl Yl Sl
% ~ p e o0 He o .“- T 2,
.- B a* . . - B e - ' - H . . / e 4 - .
. - ' AR A B / Py - ;
~ ‘ : oTe : |
) i @3 g |®FARM- @ f/ M4
.\ o E e / L |
\ e ‘;.;‘:o, g 1 ? T1 7 ek
\ =BALLFIELDS ' s
\‘\ o ® - _\ —
.\ ) -
-

’ 4 v RrOOS

.
H
H
H
i

RESERVE BASIN

t e 1"
it
A
-
)
-
! Rt - H i
- !
S—

p . £ ) . AL “‘
e —— - SITE VICINITY MAP

GRAPHIC SCALE PROJCT CHEVRON REFINERY

PHILADELPHIA, PENNSYLVANIA
4 Cames& Moore

2

AP; PHLAKLAYA QUAORANLE, s mices, | ZAS NOTED ™™ R.G.B. ™™ 18000-034
1967, PHOTOREVISED 1985, DATE 5—-9—88 (A8 D.JW. Q. N0, 1




L
MONITORING / /

STRUCTURES

B8

£1

\
CONTRACTORS
PARKING LOT

A—A' CROSS-SECTION GRAPHIC SCALE
B8, st AT (APPROXIMATE)

%  CONCRETE Pap encounteren | PLOT PLAN SHOWING TEST PIT LOCATIONS
aanea APPROXIMATE LOCATION OF BALLFIELDS - AREA B

pv—

CONCRETE PAD DISCUSSED IN  [PROECT CHEVRON REFINERY
SECTION 1.2

PHILARELPHIA, PENNSYLVANIA

= == = APPROXIMATE DIVSION BETWEEN
CONTAMINATED SOIL AND
_ NON—CONTAMINATED SOIL

SCALE
\ AS NOTED
oF
ALL LOCATIONS, SIZE AND SHAPE - S s 53188
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APPENDIX A

Modified Skinner List for
Petroleum Refinery Wastes




TECKNICAL SERVICE INFORMATION Page ! of

PETROLEUM REFINERY WASTE-PRW
SUBJECT: MODIFIED SKINNER LIST - JULY 193¢

1. VOLATILE PARAMETERS

oL s CAS
Musbac Mushar Compaund
s
[ v T N-43-2 - Benzene
- 78-18-0 - Carbon Disulfide
v 108-9G-7 Chlorobenzene
11V 67-66-3 Chlorofora’
185y : 107-08-2 1,2 - Dichloroethane
- 123-91 -1 1.4 - Dioxane
19V 100-4i -4 . Ethyl benzene
- 106-93-4 Ethylene didromide
- 78-93-3 Methyl ethyl ketone
- 100428 Styrono
o5V 108-08-2 Toluen
- . $8-41-68 Xylcno (O, & P)

I1. ACID PARAMEITIRS

. NPOES CAS
Nushar ~ Mumhar Camoound

1: ' - 108-90-5 Benzanethiel

' - o8-49-7 ' Cresols (O, M & P)
. A 105679 2.4 - Otmethylphenol
P BA S§1-20-8 2.4 - Dinttrophenol
L 7A 100-02-7 l-Nttroohonol

’ 10A 100-98-2 Phenol

II1. BASE NEUTRAL PARAMETERS

NFDES CAS
Munbar Mushar Cannaund
k. 120-12=7 Anthracens
58 86-88-3 Benzo{z)anthracene
7% 206-99-2 Bonzoibgfluoranthono
58 207-08-9 Benzol(k)F luoranthens
68 50-32-0 Senzols)pyrene
138 117-81-7 Btotz-cthyxhexyl)ohthalnt.
158 83-68-7 Butyl benzyl ohthalato
188 218-01-9 Chrysene
P - 224-42-0 Dibenz(a,h)acridine
P 198 83-70-3 Ditenz(a.h}anthracene
e 20+-228 98-50-1 Dichlorobenzenes (1,2 1,3 8 1.4)
248 84-66-2 Diethylphthalate




h
TECHNICAL SEAVICE INFORMATION Page 2 of ;

£

PETROLEUM REFINERY WASTE - PRW
susJecT- MODIFIED SKINNER LIST - JULY 1988

I11. BASE NEUTRAL PARAMETERS

5/87 - LD/PRW. MARKSAVE

NPOES CAS

hbuabar Miskar Canoausd

- 87-97-6 7.12=-Otmethylbenz(a)anthracene
258 131-11-3 Dimethylohthelate
248 04-74-2 Di(n)dutyl phthalate
%8 117-84-0 Oi(n)octyl phthalate
3iB 206-44-0 Fluormnthene

- 95-13-6 Indene

- 3351-28-0 Methyl Chrysene

- 90-12-9 1 - Methyl napthalene
398 91203 Napthalens L
448 28-01 -8 Phenanthrene

458 129-00-0 Pyrene

- 110-86-) Pyridine

- 91-22-8 Quinoline

IV. METAL PARMETERS

NPOLS CAS

Muabar Nushac Camasung

™ T440-38-0 Antimony

Fon! 7440-38-2 Arsenic

- 7440-39-) Bariun

M 7440-41-7 Beryllium

aM 1440-43-9 Cadmium

LT ] 7440-47-3 Chromium

- T440-49-4 Cobalt

™ 7439-92-1 Lead

o™ 1439-97-6 tMercury

oM 7440-02-0 Nickel

10M 71702-49-2 Selenium

- 71440-62-2 Vanadium




APPENDIX B

Laboratory Reports
and Quality Control Summaries




@ 858!‘&7’(52“55, INC.

1501 Grandview Ave. Thorotare, NJ 08086  609/948-3939

CLIENT

SUBJECT

AUTHORIZATION

PURPOSE

PROCEDURE

1h

REPORT #: 88-0629
DATE: 04,/21/88

DAMES & MOORE
4620 Street Road
Trevose, Pa. 19047

Seventeen (17) Sampies submitted by the client on 03/23/88,
and identified as: Project: Chevron - Ballfields Area B.

David Wagner
Chemical Analysis

Samples were analyzed in accordance with procedures presented
in the following:

1. *"Test Methods'for Evaluating Solid Waste -
Physical/Chemical Methods", 2nd Ed., 1984 U.s.
Environmental Protection Agency (SW-846)

2. "Methods for the Chemical Analysis of Water and

Wastes", March, 1979, U.s. Environmental Protection
Agency (EPA-600/4-79-020)

CENTURY LABORATORIES, INC.

sy 7 MM,

Rodney T. Miller

NJ DEP CERTIFICATION NO: 08153




REPORT NARRATIVE

Samples B7 Coap, B2 Comp, B10 Comp, B9 Comp, B12 Comp, Bl4 Comp, and Bll Comp were
prepped as medium level samples in the PAT-VOA analysis because of matrix problems
indicated by the prescreen or the appearance of the sample. The minimum detection
limic is elevated when a sample is prepped as a medium.level sample.

Samples B18 RRB and B6é Comp in the PAT-VOA analysis were rerun because a surrogate

was out of control limits, The surrogate was out again in both samples indicating
matrix problems. :

The following samplas analyzed for PCB’'s have been diluted due to matrix inter-
ference. This accounts for elevated detection limits.

880629 - B7 Comp B7 Comp BS Comp
B2 Comp B9 Comp Bll Comp
B4 Comp B1l0 Comp B1l8 RRB
Bé6 Comp Bl2 Comp

The following Dames & Moore sanples analyzed for extractablas method 3270, ware

diluted prior to analysis based on matrix Interference. This accounts for elevated
detection limits. :

88-0629 - B7 Comp 6 fold
B4 Comp 9 fold
Bé Comp 3 fold
Bl4 Comp 6 fold

The following samples were prepared at a medium lavel due to high levels of matrix
interference. This accounts for elevated detection limjits.

88-0629 - B2 Comp
B7 Comp
B9 Comp
B10 Comp
Bl2 Comp
35 Comp

Sample number B-3 Comp was reanalyzed dus to poor surrogate recoveriss. The initial
fun was reported since the reanalysis displayed matrix interference.




i

Client; DAHES & MOORE

Date Racelved:

[ Sample ID: Bl COMP
L Date/Time Collected: 03-21-88

M5
rlosC

Rarametexr

Cyanide
Petroleum Hydrocarbons
Antimony
Barium
Beryllium
Cadmium
Chromium
Cobalt
Mercury
Nickal
Vanadium
Arsenic
Lead
Selenium

< = Less than.

CENTURY LABORATORIES, INC.

RERORT OF ANALYSIS

Date:
Job No:

03-23-88 1240

Resulcs

0.3
5800
3.24
101
<1.16
<1.14
55.9
10.6
0.507
20.3
7.9
99.5
280
0.926

Parameter not detected at or above valua shown.

04-22-.88
880629

Unics

mg/kg
ug/kg
mg/kg
ng/kg
mg/kg
ng/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ng/kg
mg/kg
mg/kg




CENTURY LABORATORIES, INC.

REPORT OF ANALYSIS

Client: DAMES & MOORE _ Date: 04.22.88
’ Job No: 880629

Date Received: 03-.23-:88 1240.

Sample ID: B2 COMP
Date/Time Collected: 03-21-88

fazaaeter , Resulcs Unics

Cyanide ' 3.7 mg/kg

Petroleum Hydrocarbons 18000 ng/kg

Antimony <1.27 ng/kg

Barium ' 383 mg/kg

Beryllium <1.27 mg/kg

= Cadmaium 3.00 ng/kg
Chromium 3710 mg/kg

L Cobalt 66.0 mg/kg
: Mercury 2.64 mg/kg

Nickel 83.1 ng/kg

- Vanadium , 71.4 mg/kg
( Arsenic 16.5 mg/kg
P Lead 263 ng/kg
Selenium 1.01 ng/kg

< = Lass than.
Parameter not detected at or above value shown,




Client: DAMES & MOORE

Date Received: 03-23.88 1240

Sample ID: B3 coMP
Date/Time Collected: 03.21-88

Parameter

Cyanide- .
Patroleum Hydrocarbons
Antimony
Barium
Beryllium
Cadmium
Chromium
Cobalt
Mercury
Nickel
Vanadium
Arsenic
. Lead
Solsniuq

* Vet Weight
< = Less than.

Paramater not detected at of above value shown.

. CENTURY LABORATORIES, INC.

REFORT OF ANALYSTS

0.5
580
<1l.17
94.0
<1.18
<1.18
99.2
17.2
0.751
40.6
35.0
7.74
216
<0.704

04-22-88

B80629

ng/1
ng/kg*
ng/kg
mg/kg
ng/kg
»g/kg
mg/kg
ug/kg
mg/kg

ng/kg -'
mg/kg
mg/kg




CENTURY LABORATORIES, INC.

RERORT OF ANALYSIS

Client: DAMES & MOORE Date:
Job No:

Date Received: 03-23-88 1240

Sample ID: B6 COMP
Date/Time Collected: 03-21-88

Parameter Results
Cyanida <0.1
Petroleun Hydrocarbons 1200
Antimony <1.33
Barium 112
Beryllium <1.34
Cadmium 2.64
Chromium 73.7
Cobalt 14,2
‘Mercury 0.867
Nickel 88.1
Vanadium 201
Arsenlc 3.47
Lead 237
Selenium <0.800

< = Lass than.
Parameter not detected at or above valus shown,

04-22-88
880629

mg/l
mg/kg
ng/kg
mg/kg
ng/kg
mg/kg
ng/kg
ng/kg
mg/kg
ng/kg
m=g/kg
ug/kg
ug/kg
-mg/kg



'CENTURY LABORATORIES, INRC,

RERORI OF ANALYSIS

Client: DAMES & MOORE

Date Received: 03-23-88 1240

Sample ID: B9 COMP
Date/Time Collected: 03-21-88

Paragetex

Cyanide
Petroleum Hydrocarbons
Antimony
Barium
Beryllium
Cadnium
Chromium
Cobalt
Mercury
Nickel
Vanadium
Arsenic
Lead
Selenium

< = Lass than.

Q.4
13000
<1.18
141
<l.18
1.62
125
10.1
1.31
26.8
54.8
9.41
191
1.88

Parameter not detected at or above value

Dace:
Job No:

showm,

04-22-88
880629




CENTURY. LABORATORIES, INC.

RERORT OF ANALYSTS

Client: DAMES & MOORE Date: 04-22.38
Job No: 880629

Date Rﬁcaived: 03-23-88 1240

Sample ID: B10 COMP
Date/Time Collectad: 03-21-88

Laragecer Begules  Unics

Cyanide 2.7 mg/kg
Petroleum Hydrocarbons 9800 ng/kg
Antimony <1.29 ng/kg
Barium 178 - mg/kg
Beryilium 1.29 ng/kg
Cadafun 2.33 mg/kg
Chromium 425 ng/kg
Cobalt : 19.4 og/kg
Mercury 2.48 ng/kg
Nickel 54.1 ng/kg
Vanadium _ 105 ng/kg
Arsenic 10.1 ng/kg
Lead 264 ug/kg
Selenium 3.62 mg/kg
< = Less than.

Parameter not detected at or above value shown.




CENTURY LABORATORIES, INC.

REPORT OF ANALYSIS

Client: DAMES & MOORE Date:  04.22.88
Job No: 880629

Date Recelived: 03-23-88 1240

Sample ID: Bll COMP
Date/Time Collected: 03-21-88

Cyanide <¢.1 ng/kg

Petroleum Hydrocarbons 82 mg/kg

Antimony <1.17 mg/kg

Barium ' 210 mg/kg

Beryllium : 2.51 mg/kg

Cadmium 2.41 mg/kg

Chroni.m 668 ms/'kg

-Cobalt 28.2 ’ mg/kg

Mercury 2.52 mg/kg

Nickel 66.6 ms/ks

Vanadium 95.8 mg/kg

Arsenic 7.76 ng/kg
i Lead 242 mg/kg
ok Selenium L 3.10 : ag/kg

< = Lass than. o
Paraneter not detected at or above valus shown.




CENTURY LABORATORIES, INC.

REPORT OF ANALYSIS

Client: DAMES & MOORE Date:

Job No:

Date Received: 03-23.88 1240

Sample ID: Blé COMP
Date/Time Collacted:; 03-22-88

Barageter Resyitas
Cyanidas 0.2
Patroleun Hydrocarbons 740
Antimony <1.19
Barium _ 38.1
Beryllium .- <1.19
Cadmiun 1.67
Chromium 18.3
Cobalt <11.9
Mercury 0.333
Nickel 11.9
Vanad{ium 23.6
Arsenic 5.48
Lead 179
Selenfum 2.86
< = Lass than,

Parameter not detscted at or above value shown.

04-.22-88
880629

mg/kg
ng/kg

ag/kg
ug/kg
ag/kg
mg/kg
mg/kg
mg/kg
zg/kg
mg/kg
mg/kg
mg/kg
2g/kg




CENTURY LABORATORIES, INC.

REFORT OF ANALYSIS

Client: DAMES & MOORE Date: 04-22.88
Job No: 1880629

Date Received: 03-23.88 1240

Sample ID: Bl§ COMP
Date/Time Collected: 03-22-88

Parapecer Results  unfeg
Cyanids <0.1 mg/kg
Petroleun Hydrocarbons 170 mg/kg
Antimony ) <1.18 ng/kg
Bariua o : 34.8 mg/kg
- Beryllium <1.18 ng/kg
Cadmium 1.44 ag/kg
Chromiua 16.1 ng/kg
Cobalt ' - <11.8 mg/kg
Mercury <0.118 mg/kg
Nickel 11.1 mg/kg
Vanadiua 24.2 mg/kg
Arsenic 4.49 Bg/kg
Lead 30.3 mg/kg
Selenium 2.37 ng/kg

< = Less than.
Parameter not detacted at or above valus shown.




CENTURY LABORATORIES, INC.

REEORT OF ANALYSIS

Client: DAMES & MOORE Date:

Job No:
Date Received: 03-23-88 1240

Sample ID: B18 RRB
Date/Time Collected: 03-22-88

Barageter Regults
Antimony 21.2
Barium 41.5
Beryllium ) <1.21
Cadmium <1.21
Chromium - 5.35
Cobalt <12.1
Mercury <0.122
Nickel ' 13.8
Vanadiua <12.1
Arsenic 3.89
Lead 637
Selenium 2.68

< = Lass than. : :
Parameter not detected at or above value shown,

04-22-88
880629

Units
mg/kg

ng/kg
ng/kg
mg/kg

mg/kg
mg/kg
mg/kg
ug/kg

ng/kg



CENTURY LABORATORIES, INC. S Report #: 88-0629
CLIENT: Dames & Moore April 21, 1988

CLIENT ID: Chevron - Ballfields Area B
DATE COLLECTED: 03/21/88

: B
P
o

Results (ug/kg)

Barapeter B6_COMP BZ COMP B9_comp B1O comp
Aroclor 1016 2000 U0 6100 y 880y 1300 U
Aroclor 1221 2000 U . 6lo00 U 880 U . - 3900 U
Aroclor 1232 _ 2000 U 6100 U 880 U 1300 U
Aroclor 1242 2000 U 6100 U 35 u 390 U
Aroclor 1248 20000 6100 U 350U 30U
Aroclor 1254 400 U 2000 U 350y : is0 vy
Aroclor 1260 400 U 2000 U 350U 390 U
Values If the result is a value greater than or equal to

the detection limit, report the value.

u Compound was analyzed for but not detected. The
nuaber is the minimum attainable detection limic for
the sample.




CENTURY LABORATORIES, INC. Report #: 88-0629

CLIENT: Dames & Moore ' ' Apr{l 21, 1988
CLIENT ID: Chevron - Ballfields Area B
DATE COLLECTED: 03/21,/88

LABORATORY ANALYSIS - PCB's (ARQCLORS)

Results (ug/kg)

Baragetex : B12 COMP RlJ coMp Bls_coMp RL& coMp
Aroclor 1016 1800 U 180 U 2000 © 180 v
Aroclor 1221 1800 U 180 u 2000 U 180 v
Aroclor 1232 1800 U 18¢ U 2000 U 180 U
Aroclor 1242 1800 U 180 U 2000 U 180 v
Aroclor 1248 1800 U ‘ 180 U 2000 U "l80 U
Aroclor 1254 1800 U 300 270 I 530
Aroclor 1260 1800 U 180 u 410U 180 U
DEFINITIONS
Value - If the result is a value greater than or equal to
the detection limit, report the value. :
U Compound was analyzed for but not detected. The
nuaber is the minimum attainable detection limit for
the sample.
J Indicates the presence of the compounds at levels less than

the specified detection limits. Value presanted is an
estimated value,




CENTURY LABORATORIES, INC. Report #: 88.0629
CLIENT: Dames & Moore .

CLIENT ID: Chevron - Ballfields Area B
DATE COLLECTED: 03/21/88

April 21, 1988

LABORATORY EHSIKSISA' PCB'g (AROCLORS)

Results (ug/kg)

Parageter B3 COMP Bll coMp Bl5 CoMP
Aroclor 1016 1200 © . 5800 U 350 ﬁ
Aroclor 1221 1200 U 5800 U 350 u
Aroclor 1232 1200 U ‘ 5800 U 350 U
Avoclor 1242 410 U . 5800 u 350 U
Aroclor 1248 410 U 1900 U 350U
Aroclor 1254 410 U 1900 U 5o v
Aroclor 1260 410 U 1500 U 50u
REFINITIONS:
Value If the result is a value greater than or equal to

the detection limit, report the value,

u Compound was analyzed for but not detected. The
nuaber is the minfmum attainable detection limit for
the sample. -




CENTURY LABORATORIES, INC. Report #: 88-0629

CLIENT: Dames & Moore .
CLIENT ID: Chevron - Ballfields Area B
DATE COLLECTED: 03/22/88

April 21, 1988

2 LABORATORY ANALYSIS - PCB's (ARQCLORS)
B

Results (ug/kg)

Rarageter B18 coMp
Arocler 1016 isovu
Aroclor 1221 3so v
- Aroclor 1232 is5c U
i Aroclor 1242 350y
: Aroclor 1248 350U
g Aroclor 1254 . 350U
Aroclor 1260 350U
DEFINITIONS:
Valua If the result is a value greater than or equal to

the detection limit, report the value.

U Compound was analyzed for but not datected. The
number is the minimum attainable detection limit for
the sample.




L]

CENTURY LABORATORIES, INC. Report #: 88.0629
CLIENT: Dames & Mooras

CLIENT ID: Chevron - Ballfields Area B
DATE COLLECTED: 03/22/88

April 21, 1988

LABORATORY ANALYSIS - PCA's (ARQCLORS:

Results (ug/kg)

Rarapeter ~ Bl8 RRB
Aroclor 1016 1800 U
Aroclor 1221 1800 U
Aroclor 1232 1800 U
Aroclor 1242 1800 ¢
Aroclor 1248 1800 U
Aroclor 1254 1800 U
Aroclor 1260 1800 U
DEFINITIONS:
Value If the result is a value greater than or equal to

the detection limit, report the value.

U Coapound was analyzed for but not detected. The
- number is the minimum attainable detection limit for
the sample.




r

CENTURY LABORATORIES, INC.
Report of Results

VOLATILE ORSANICS ANRLYSIS

‘ ~ Client: Dames & Moore
3 Sasple ID: Bi Cosp
1 Moisture: 13.%

ug/kyg ug/kg
ty 4-Dioxame 120 U Chlorcesthare t2 u
1,2-Dichloropropare 74 Brosoasthane 12U
trang-1, 3-Dichloropropens 6 U Yinyl chloride 12 u
Trichlorosthene 2 U thlorosthane 12U
thiorodibroscasthine 4 U Methylers chioride 34
1,1,2-Trichlorosthane 6 U festone 34 B (Be5)
Benzere 140 Carbon disulfide 6 U
cis=t, 3-Dichloroprogpeme 6 U ty 1-Dichlorostheve 3 U
2-Chlorcethyl vinyl ether 24U 1, 1-Dichlorosthare 3 U
Bromofors 3 U trang-1, 2-Dichlorotheve e
- b-Mathyl~-2-pent anons 12 8 Qilorofore 2-U
2~Hevarone 121 1,2-Dichlorouthane 3 u
Tetrachlorosthens s u 2-But anone 12 u
1,1,2,2-Tetrachloroethane 8y 11, !-Tﬂdllwwthm 4 U
Toluere 5 Carhon tetrachloride R
Chlorcbenzene T4 Vinyl acetate 12 U
Ethyibenzene &2 Bromodichlorcmrthane 3y
Styrene 6 U Iylenas 84
1,2~i1, -Dichlorobenzenes 2 u 1, Hichlorobenzere 6 U
Trichlorofluorosethane 2 U

U Indicates cospound was analyzed for bt not detected (eg. 10U}, based on m concentration/dilution.
The nusber is the minisus attainable detection limit for the sample.

B This flag is used when the analyte is found in the blank as well as a sasple. It mlu:atu possible/probable
contamination and warns the data user to take appropriate action.

J Indicates an estimated value, based on assusption of a 13! respones for temtatively idemtified W" or
when sass spectral data indicate the presence of a compound at levels below the spacified detection limt.




Client: Dames { Moore

Sample ID: B2 Comp
% Moisture: 21. 14

1, 4 Dioxare
1,2-Dichloropropare
trams-1, 3-Dichlorcpropens
Trichioroethens
Chlorodibrosonethane

1, 1,2=Trichlorosthare
Benzene

cis-1, IDichloropropene
2-Chloroathyl vinyl sther
Broscfors
4-Hgthyl-2-pentanone
2-Haxanong
Tetrachjorosthene
1,1,2,2-Tetrachiorosthare
Tolusne

Chlorobenzene
Ethylbenzeme

Styrene

1,2-41, 4-Dichlorchenzenes
Trichlorofluoronsthane

U Indicates compound was analyzed for but not detected (eg. 10U), based on racessary concentration/dilution

CENTURY LABORATORIES, INC.

Report of Results

VILATILE ORGANICS ANRLYSIS

ug/kg

150000 .

[ —3N —a% — N 3 O [~ —J A = — —

[ ¢ —3 —

i

Chloromrthane
Brosomethane

Vinyl chloride
Chlorosthane
Methylens chiloride
fcetone

Carbon disulfide

1y I-Dichlorcethere

1, 1-Gichlorosthane
trana-t, 2-Dichloronthene
Chlorofore
1;2-Dichlorcethane
2-Butanone

1,1, 1-Trichlorosthame
Carbon tetrachloride
Vinyl acetate
Brosodichlorossthare
Iyleras

1, 3-bichlorobenzene

The rusher is the minimus attainsble detection limit for the sample.

B This flag is used when the analyte is found in the blank as well as a sample. It indicates pmnhlllproluhll

contasination and warns the data user to take appropriate action

J Indicates an estisated value, bucd on assumption of a 1:1 resporse for tentatively idemtified compounds, or
when mass spectral data indicate the presence of a compound at levels below the specified detection lisit.

— e

ug/kg

=




CENTURY LABORATORIES, INC,
Report of Results

VOLATILE ORSANICS ANALYSIS

Client: Dames { Moore

_ Report #: 880629
Sample ID: B3 Comp Century 1D: 4884
t Moisture: 14,77

ug/ky ug/kg
1, 4-Dioxane 120 U Chlorosethare 12 u
1,2-Dichloropropane 70 Brosomwthane 2 v
trars-1, 3-Dichioropropens 6 U Vinyl chloride 12y
Trichlorosthene 2 u Chlorosthare 12 U
Chlorodibromonethane 4 U Methylers chloride 3
1,1,2-Trichlorosthire & U Acetone 31
Benzeve S U Carbon disulfide 6 U
cis-1, 3-Dichl oropropene 6 U §y 1-Dichlorowthene 3 U
2-Chloroathyl vinyl ether 12 U 1, 1-Dichlorosthane -6 U
Bromoforw 6 U trars-1,2-Dichlorcethere e u
4-Nathyl-2-pent anore 2 u Chiorofore 2 u
2-Havanone 2 U i, 2-Dichlorosthare J u
Tetrachlorosthere 51U 2-Butanone 12 u
1,1,2,2-Tetrachloroethane al\u 1,1, {-Trichlorosthane LT
Toluene 3! Carbon tetrachloride KR
Chlorobenzens T Vinyl acetate 22U
Ethylbenzene au Bromsodichlorcmethane Iy
Styrens 6 U lylenas 6
1,2-41, Dichlorobenzenss 2. u 1, 3-dichlorobenzens 6 U
Trichioroflucromethaine 2 :

u Indicates compound was anzlyzed for but not detected (eq. 10U), dased on necessary concmtrat:onjdxlutwt.

The nusber is the sinisus attainable detection limit for the sasple.

B This flaq is used when the analyte is found in the blank as ull as a sample. It indicates possible/probable

contamination and warns the da_ta user to take appropriate actiom.

J Indicates an m-iutcd valum, Dised on assusption of a 1:f response for tentatively idemtified colpot_mds, or
when nass spectral data indicate the presence of a compound at levels below the specified detection limt.




CENTURY [ABORATORIES, INC,
Report of Results

VOLATILE ORGANICS ANALYSIS

Client: Dames & Moore Report &: A80629

Sample 1D: B4 Cosp Cemtury ID: 4385
1 Moisture: 15,00

ug/kg ug/kg
1, 4-Dioxane 120 U Chioromethane 12 u
1,2-Dichloropropare 70 Bromoswthane 12 4
trans-1, 3-Dichloropropens 6 U Vinyl chloride 12U
Trichloroethene 2 U Chlorogthare 12 U
Chlorodibromosethane 4 U Nethylena chioride 13
1,1, 2=Trichiorosthane b U Rewtone 4 B (B=h)
Ber:zene 3 u Carbom disulfide 6 U
cis-1, IHDichloroprapene 6 U 1, §-Dichlorostheve 30
: 2-Chloromthyl vinyl ether 12 u 1, 1-0ichlorosthane 6 U
Bromofors 6 U trara~1, 2-Dichlorosthens 2 u
4-¥arthyl-2-pentanore 2 u hlorofora 24U
2-Hexanone 21 1,2-Dichlorosthane I u
: Tetrachioroethene S U 2-But anone 71
) 1y 1,2, 2-Tetrachlorosthane L 1y 1, -Trichlorcethane 4 U
Toluare . 1 Cartion tetrachloride v
Chlorobenzers Tu Vinyl acetate 12 U
Ethylbenzene 8 U Brosodichlorossthane 3y
Styrere 6 U Iylenes 6 U
1,2-41, A-Dmhlorobmzm 2 u 1, 3-Dichiorcbenzene 6 4
Trichlorofluorosethine 2 u

] Indicates compound was analyzed for but not detected (eg. 10U), based on necessary concentration/dilution.
The number is the sinisum attainable detection limit for the sasple.

B This flag is used when the analyte is fouul in the blank as well as a sample. It indicates posnhhlprobabie
contamination and warns the data user to take appropriate actiom,

J Indicates an estimated value, baud o assumption of a 1:1 response for tentatively idemtified eoqounds' or
when sass spectral data indicate the presence of a compound at levels below the specified detection limit.




CENTURY LABORATORIES, INC.
Report of Resylts

VOLATILE ORBANICS AMALYSIS

Client: Dames ¢ Moore

Report #: 880629
Sample ID: BS Comp

Century ID: 489

X Moisture: 26,78

ug/kg ug/kg
1, -Dioxane 17000 U Chlorosethane {700 o
1,2-Dichloropropare 1060 U Brosomsthane 1700 U
trans-1, 3-Dichloropropene 850 4 Vinyl chloride 170¢ U
Trichloroethene 20 U Chlorosthane 1700
Chlorodi bromcusthane 30 U Methylens chloride 480 U
I, 1,2-Trichlorcethare 830 U fcetons 1700 U
Benzere 9000 Carbon disylfide 8% u
cis~1, 3-Dichloropropene a0y 1y {-Dichlorcathene 40 U
2-Chlorosthyl vinyl ether 1700 U iy 1-Dichlorosthane 800 y
Bromofore 800 U trams-1, 2-Dichlorosthene 2rn u
4—¥ethyl -2-pantanone 1700 B Chlorofors 270 U
2-Hexanone 1700 U 1, 2-Dichlorosthane 480 |
Tetrachlorosthene T00 U 2-Buytanone 2600 B (B=2900}
14 1,2, 2-Tetrachlorosthane 1200 U 141, 1-Trichlorosthane 850 U
Tolusne 1000 U - Carbon tetrachloride 480 U
Chlorobenzers 1000 U Vinyl acetate 1706 4
Ethylbenzers 1200 U Brosodichloromsthane 30 U
. Styrene 8% U Iyleres 8% U
' 1,2-81, 4-Dichlorobenzenes 0 U 1, 3-Dichlorobenzene 8% U
Trichloroflucromethare 0 U

U Indicates compound was analyzed for but not detected {eg. 10U}, dased on necessary concentration/dilution. -
The nusber is the sinimus attainable detection lisit for the sample.

B This flag is used when the analyte is found in the blank as well as a sample. It indicates possible/probable
contamination and warns the data user to take appropriate action.

J Indicates an estimated value, based on assusgtion of a 111 resporsa for tertatively identified mm, or
when sass spectral data indicate the presence of 2 cospound at levels below the specified detection limt.




Client: Dames ¢ Moore

Sasple 1D: B6 Cosp
% Moisture: 21.03

i, 4-Dioxane
1,2-Dichleropropane
trans-1, 3-Dichioropropene
Trichloroethene
Chlorodibromomethane
1,1,2-Trichlorosthare
Benzene

cis-i, 3-Dichlorcpropene
&-Chloroethyl vinyl ether
Bromofors
4~Nathyl-2-pentanone
2-Hexarors
Tetrachloroethens
1,1,2,2-Tetrachloroethare
Toluene

Chlorobenzene
Ethylbenzene

Styrere

142~#1, 4-Dichlorcbenzenes
Trichlorofluoromsthare

u Indicates compound was analyzed for but not detected (eg. 10U), based on recessary concentration/dilution.

CENTURY LABORATORIES, INC.
Report of Results

VOLATILE DRGANICS ANRLYSIS

Report #: 830629
Cantury ID: 4886

ug/ky

&

LWL +ndm
CCccCccCccCcfccccEeccceEcaa

(o S 0N WD OO D WO LA

Chloromethane
Broscawthane

Vinyl chloride
Chiorosthare
Nethylere chloride
Acetons

Carton disulfide

1, 1-Dichlorosthere

1, {-Dichlorcathane
trans-1,2-Dichloroathene
Chloroforn
1,2-Dichlorosthane
2-Butanone

1,1, {-Trichlorosthane
Carbon tetrachloride
Vinyl acetate
Bromodichlorossthane
Xylenes

1, 3-Dichlorobenzene

The nusber is the sinisum attainable detsction limit for the sample.

B This flag is used when the analyte is found in the blank as well as i sample. It indicates pou:blulprobable

contamination and warne the data user to take appropriate action.

J Indicates an estimated value, baud on assumption of a 1:1 response for tentatively idemtified r_:mpour#s, or
when mass spectral data indicate the presence of a cospourd at levels below the specified detection limit.

ug/kg

— et i et
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CENTURY LABORATORIES, INC.
feport of Results

VELATILE ORGANICS AMALYSIS

Client: Dames { Moore Regort #: 880629
Sample 10: B7 Comp Century ID: 4887
% Motsture: 23.72

ug/ky ug/ig
1,4-Dioxare 170000 U Chloromethane 17000 U
1,2-Dichloropropane 10000 H Bromonethare 17000 U
trans-1, 3-Dichioropropene 8400 U Vinyl chioride 17000 U
Trichlorosthene 200 U Chlorosthane 17000 U
Chlorodibromosethane 200 U Methylene chloride 4700 u
1, 1,2~Trichlorosthare 8400 U Acetone 17000 o
Benzere 28000 Carbon disylfide 8400 U
cis~{, Idichloropropere 850 o 1, 1-Dichloroethens 4700 4
2-Chlorosthyl vinyl ether 17000 U 1, 1-Dichlorosthane 7900 U
Bromoforn 7900 U trans-1,2-Dichlorosthene a0 u
’o—hthyl-e—pmtm 17000 U hloroform 2700 . U
2-Hexanone 17000 U 1, 2-Dichlorosthane 4700 U
Tetrachloroethene 6300 U c-Butanone 17000 Y
ty 1,2, 2-Tetrachloroethane 12000 U ty 15 1-Trichlorosthanse 6400 U -
Toluere 00 J Carbon tetrachloride 4700 U
Chiorobenzens 19000 U Vinyl acetate 17000 U
Ethylbenzens 52000 Bromodichloromsthane 3700 U
Styrens 8400 U Iylenay 37000
1,2~¢1, -Dichlorobenzenes 3400 U 1y 3-Dichlorchenzens 8400 U
Trichlorofluorcsethare 3400 U

u Indicates compound was analyzed for dut not detected (eg. 10U}, based on necessary concentration/dilution.

The nusber is the ainisus attainable detection limit for the sample.

contamination and warns the data user to take appropriate action,

J Indicates an estimated ulul, based on assumption of a 1:1 mm for tentatively identified compounds, or

B This flag is used when the analyte is found in the blank as well as a sample. It indicates possible/probable

when sass spectral data indicate the presence of 4 compourd at levels below the specified detection limt.




' CENTURY LABORATORIES, INC.
: Report of Results

YILATILE ORGANICS AMALYSIS

Client: [ases ¢ Moore . Report §: 380629

Sasple [D: B10 Comp ' Cemtury ID: 4889
% Moisture: 77.29

ug/g ug/hkg
1, 4-Dioxane 13000 U ‘

_. Chlorcmethane 22000 U 1,2-Dichloropropine : 13000 U
Bromosethare 2000 U tramg-t, 3-Dichloropropene 11000 U
Vinyl chloride 2000 U Trichlorosthens 200 U
Chlorosthane ' 22000 4 Chlorodibrososethane 6800 U
Methylene chloride 6200 U 1, 1,2-Trichloroethane 11000. U

Acetone - 22000 U Benzeve , 56000
Carbon disylfide 11000 U cis=1, 3-Dichloropropme 11000 U
14 1-Dichlorosthene £200 U 2-Chloronthyl viryl ether 22000 Y
1, 1-Dichlorosthane 10000 U Bromofors ‘ 10000 U
trams-1, 2-Dichlorosthere 3300 o A-tathyl-2-pent anone 22000 U
i Chloroforw 300 U 2-Hexanone 22000 U
l,2-Dichiorcethane 6200 U Tetrachlorosthene 9000 U
2-Butanone 22000 U 41,2 2-Tatrachiorosthare 15000 ©
b 1,1, 1-Trichlorosthare 8400 U Toluera o 13000 U
Carbon tetrachloride 6200 U Chlorobenzens 13000 U

o Vinyl acetate 22000 U Ethylbenzene 30000
Browodichlorosethane 4300 U Styrens o 11000 U
lylenes 110000 1,2-#, ¢-Dichlorobenzenes #400 U
© : 1, 3-Dichlorobemzene 11000 U Trichlorofluoromsthane M00 U

U Indicates compound was analyzed for but not detected (eq. 10U), based on necessary concentration/dilution.
The nusber is the minimum attainable detection limit for the sample.

B This flag is used mcn the analyte is found in the blamk as well 23 2 sample. It indicates possible/probable
contamination and warns the data user to take appropriate actiom.

3 Imdicates an estimated value, bised on assumption of a 1:1 response for temtatively idemtified coapounds, o
when mass spectral data indicate the presence of a cospound at levels below the specified detection lisit.
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Client: Dames & Moore

Sasple [D: B9 Comp
% Moisture: 15.00

I, 4-Dioxane
ty2-Dichloropropane
trim-1, 3-Dichloropropene
Trichloroethene
{hlorcdibrosomwthane

1, 1,2-Trichlorosthane
Benzevre

cig={, J-Dichlorcpropene
2-Chloromthyl vinyl ether
Brosaforn
4~Vethyl-2-pentanons
2-Haxanone
Tetrachlorosthens
ly1,2,2-Tetrachioronthane
Toluere

Chilorobenzens
Ethylbenzene

Styreme

1,2-41, 4-Dichlorcbenzenes
Trichlorofluorosethane

CENTURY LABORATORIES, INC.
Report of Results

VOLATILE ORBANICS ANALYSIS

ug/ug
15000 U Chloromethane

880 U Broscewthane
U Vinyl chloride

M U Chlorosthane

L I Methylens chloride
740 U fostone

&30 U Carbon disulfide
0 U 1, 1-Bichlorosthena
190 U i, 1-Hchloroethane
6% U tram-1,2-Dichlorosthere
1300 U Chlorofore

1300 U 1,2-Dichlorosthane
800 U 2-Butanome

1000 Y 1,1, 1-Trichlorosthare
880 U Carbon tetrachloride
8 U Vinyl acetate

1100 U Bromodichloromethane
™ U Iylenes

290 U 1, Hichlorchenzeve
20 U

ug/ kg

1500

-~ 1500

1500
{300
410

™
410
6%
Ll
240 .
410
3700

4t0
1500

FL."
740

(B=1400)

—

B=2500)

CoCoCoCcowmoocCc o mcE & C e o

1] Indicates compound was analyzed for but not detected (eg. 10U}, based on necessary concentration/dilution.
The nusber is the sinisum attainable detection limit for the sample.

B This flag is used when the analyte is found in the blank as well as a sample. It md:catu possible/probable
contamination and warns the data user to take appropriate action.

J Indicates an estimated value, buld on assumption of a 1:1 responss for tentatively identified cospounds, or
when sass spectral data indicate the presence of a cospound at levels beiow the spacified detection limt.




Client: Dames & Moore

Sample 1D: B1l Comp
% Moisture; 22.73

1y 4-Dioxane
1,2-Dichloropropare
trars-1, 3-Dichloropropene
Trichlorosthane
Chlorodibromousthane

1, l42=Trichlorosthane
Benzere

cis-1, 3-Dichloropropene
2-Chloroethyl vinyi ether
Bromcforn

A-figthyl -2-pentanome
J-Hexanone
Tetrachiorosthene

1, 1,2, 2-Tetrachloroethare
Toluere

Chiorobenzene
Ethylbenzene

Styrene

1,2-4t, 4-Dichlorcbenzenes
Trichlorof!uoromethane

u Indicates compound was analyzed for tut not detected {eg. 10U}, based on necessary concertration/dilution

CENTURY LABORATORIES, INC.

Report of Results

VOLATILE ORGANICS RMALYSIS

ug/kg
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Report #: 380629
Contury 1D: 4895

ug/ky
Chiorosethane 8500 U
Srosomsthane 6500 U
Vinyl chloride 8500 U
Chlorosthane £500 U
Methylens chloride 1800 U
Acetore 6500 U
Carbon disulfide 200 U
1, 1-Dichloroetherns 1800 U
1, I-Dichlorosthane 000 |
trans-1, 2-Dichiorosthens 1000 U
Chlorofore 1000 4
1,2-Dichlorosthane 1800 U
2-Butanone 8500 U
1,1, 1-Trichloroethane 2300 U
Carbon tetrachioride 1800 U
Vinyl acetate 8500 U
Bromodichloromsthane 1400 U
Xylones 18000
1, 3-Dichlorobenzene 3200 U

The number is the minisum attainable detection limit for the sample.

B This flag is usad when the amalyte is found in the blank as well as a sample. It indicates possible/probable

contamination and warns the data user to take appropriate action.

J Indicates an estimated value, based on assumetion of a 1:1 response for tentatively identified compounds, or

when mass spectral data indicate the presence of a compound at levals below the specified detection limt,




Client: Dames ¢ Moore

Sample 1D: B12 Comp
L Moisture: 18,38

1, 4-Diovane

1, 2-Dichloropropane
trim-1, 3-Dichloropropene
Trichlorosthens
Chlorodibroscmethane
1;1,2~-Trichlorosthane
Benzere '

cis-i, J-Dichloropropene
2-Chlorosthyl vinyl sther
Brosofora
4-#uthyl-2-pentanone
2-Hevinone
Tetrachloroathens
1,1,2,2-Tetrachlorosthine
Toluene

Chlorobenzene
Ethylbenzene

Styrerw

1,2=¢1, 4-Dichlorcbenzenas
Trichlorofluorossthane

CENTURY memazés, INC,
Report of Results

VOLATILE DRGANICS AMALYSIS

Report #: 2380629
Comtury ID: 4890
ug/kg ug/kg
13000 o Chloromethane 1500 U
%2 U Bromomsthane £300 U
mu Vinyl chloride 1500 Y
2% U Chlorosthane 150 U
470 U Nethyles chloride A3 U
n u . Reetons 1300 B(B=1400)
6% J Carbon disulfide 70 U
70 U 1, i~Dichioroethene 40 U
1300 U iy 1-Dichloronthare T2 U
720 U trams-1,2-Dichlorosthene W o
1300 4 Chloroform 20 U
1500 U 1, 2-Dichloroethane 430 U
630 U 2-Butanone 2800 B(B=2500)
1100 U iy 1y 1-Trichloroethane 58 U
20 U Carbon tetrachloride 430 U
20 U Vinyl acetate 1300 U
23500 Bromodichloromethane W u
o u Tylevas 7900
3o U 1, 3-Dichiorchenzens 770 U
310 u

1] Indicates compound was analyzed for bt not detected {sq. 10U}, based on necessary concentration/dilution.
The number is the sinimm attainable detection limit for the sample,

B This flag is used when the analyte is found in the dlark is well as a sasple, It indicates possible/probable
contamination and warns the data user to take aporopriate action.

J Indicates an estimated value, basad on assumption of a 111 resporss for tertatively identified mﬂdiv or
wien miss spectral data indicate the presence of 4 cospound at levels below the specified detection limit.




Client: Dames & Moore

Sample ID: B13 Cowp
% Moisture: 15.61

1y 4-Dioxane
1,2-Dichloropropane
trans-1, 3-Dichloropropene
Trichioroethens
Chlorodibromowethane

1,1, 2=Trichlorosthane
Benzers

c1s-1, 3-Dichloropropene
2-Chloroethyl vinyl sther
Brosofora
4-¥ethyl-2-pentanone
d-Hexanonae
Tetrachiorosthene
1,1,2,2-Tetrachloroethane
Toluens

Chlorobenzene
Ethylbenzene

Styrene

1,2-41, 4-Dichlorobenzenss
Trichlorofluoromethane

CENTURY LABORATORIES, INC.
Report of Results

VOLATILE ORSANICS ANALYSIS

Report #: 880629
Century 1D: 4891

ug/kg

3

N o &« o ~
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N OO WO~~~ e A

Chloromethare
Brososethane

Vinyl chloride
Chlororthane
Methylene chloride
ficetone

Carbon disuifide

1; I-Dichlorosthens

1, 1-Dichlorosthane
trans-1, 2-Dichiorosthene
Chloroforn
1,2-dichloroethane
2-Butanone

1,1, 1-Trichlorosthane
Carbon tetrachloride
Vinyl acetate
Brosodichlorosethane
Iylenes

1, 3-Dichlorobenzene

ug/kg
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oo

—
o

— s
O O Lo IOt O o O

CCCCCCCC‘:CﬁG:U‘:cccc

3

U Indicates compound was analyzed for but not detected (eg. 10U), based on necessary concentration/dilution.
The nusber is the ainisus attainable detection limit for the sample.

B This flag is used shen the analyte is found in the blank as well as a sample. It indicates. possible/probable
contasination and warns the data user to take appropriate actiom.

J Indicates an estimated value, basad on assumption of a 1:1 response for tentatively idgntified compounds, or
when sass spectral data indicate the presence of a cospound at levels below the specified detection Limt.




CENTURY LABORATORIES, INC.-
Regort of Results

VOLRTILE ORGANICS AMALYSIS

Client: Dases § Moore
Sample [D: Bl4 Comp
% Moisture: 26,52

Report #: 830629
Century D! %R

ug/kg ug/kg
1, 4-Bioxane 63000 U Chlorosethare 6800 U
1,2-Dichloropropane 4100 U Bromossthane 6800 U
trans-1, 3-Dichloropropene 3400 U Vinyl chioride 5800 U
Trichloroethene 1300 U thlorosthane 6800 U
Chlorodibrososethane 2100 U Methylene chioride 190 U
1;1,2-Trichlorosthane 3400 U Reetone 5800 U
Benzera 3000 U Carbon disiltide 3400 U
cis-1, 3=Bichloropropene 00 U 1, i-Dichlorosthene 1300 U
2-Chloroathyl vinyl ether 6800 U 1, I-Dichloroethane . 3200 U
Bromofore 3200 U trans-1, 2-Dichloroethene 1100 Y
A-Methyl-2-pentanone 6800 U Chlorofors 1100 U
2-Hexanone 8800 U ty2-Dichloroethane 1900 U
Tetrachioroethene 2800 U 2-But anone 8800 U
1,1,2,2-Tetrachiorosthane AT00 U 1,1, {=Trichlorosthane 2600 U
Toluere 4100 U Carbon tetrachloride 1900 U
Chlorobenzere 4100 U Vinyl acetate 6800 U
Ethylbenzere 4300 U Bromodichloromethare 1500 U
Styrere 3400 U Iyleres " 800 U
1,2~41, 4-Dichlorobenzenes. 1400 U 1; 3-Dichlorobenzens 400 U
Trichloroflucromethare 1400 U

¥ Indicates compound was analyzed for but not detected (eg. 10U}, based on necessary concentration/dilution.

The nusher is the sinisus attainable detection liwit for the sample.

B This flag is used when the analyte is found in the blank as well is a sample. It indicates possible/probable

contamination and warns the data user to take appropriate actiom,

J Indicates an utiﬁtod value, based on assuaption of a 1:1 response for tentatively identified ;o-pounds, or
when sass spectral data indicate the presence of 2 cospound at levels below the specified detection limit.




CENTURY LABCRATORIES, INC.
Report of Results

EXTRACTABLE ORSANICS ANALYSIS

Client: Dames & Moore
5 Sauple 1D: B2 Comp
Vi % Moisture: 2i, 14

Report #: 880629
Century iD: 4883

U Indicates cospound was analyzed for but not detected (eg. 10U), basad on necessary cmntut ion/dilution.

The nusber is the minisus attainable detection limit for the sample,

8 This flag is used when the aralyte is found in the blank as well as a sasple.

contamination and warns the data user to take appropriate action.

J Indicates an estimated valus, based on assumption of a 1:! response for tentatively idemtified compounds, or
when sass spectral data indicate the presence of a2 compound at levels delow the specified detection limit.

ug/kg ug/kg
Phenol 3800 U Acenaphthene 4600 U
) b1s(2-Chloroethyl)Ether 14000 U 2, ¥Dinitrophenal 110000 - U
- 2-Chlorophenol 8400 U 4-Nitrophenol 6100 U
1y 3~Dichlorobenzens 4800 U 1, 4-Dichlorobenzere 11000 U
2, 4-Dinitrotoluere {4000 U 2,6~Dinitrotoluene 4800 U
1,2-Dichlorobenzene 4800 U Diethyiphthatate 4800 U
4~Chloropheny L -pheny lather 11000 U bisi2-chloroisoprogyl)Ether 14000 U
i Fluorene 38000 N-Nitroso-Di-nPropylamine 23000 4
i 4, 8-Dinitro-2-Hethylphenol 61000 U Hexachlorosthans 4100 U
- N-Nitrosodiphenylamine (1) 4300 U Nitrobenzene 4300 U
A-Brosopheny | -pheny Lather 4800 U 1sophorone 3600 U
Hexach iorobenzene 4800 U Pent achloropheno! 3100 U
2y 4-Dinethylphenol 6800 U Phenanthrene 62000
Anthracens 3600 J bis(2-Chloroethoxny) Methane 13000 U
Di-m-Butylphthalate 6300 U 2, 4-Dichlorophencl 6800 U
Fluoranthene %00 U 1,2, 4-Trichlorobenzens 4800 U
Pyrere 38000 Naghthalene 46000
Butylbenzylphthalate 6300 U 3,3 -Dichlorobenzidine #2000 U
Hexachlorcbutadiene 2300 U Benzo(aifnthracene 20000 U
4-Chioro-3-Methylphenol 7600 4 bis(2-sthylhexyl) phthalate 6300 U
Chrysene 16000 Hexachlorocyclopentadisne 25000 U
Di-nOctyl Phthalate . 6300 U 2, 4 6-Trichloroghenol 6800 U
Benzo (b)Fluoranthene 12000 U Benzo(k)Fluoranthens 6300 U
2-Chlorcnaphthalene 400 U Benzo(a)Pyrera 6300 U
; Indenoil, 2, 3cd)Pyrere 00 U Dimethyl Phthalate 4100 U
Dibenz (a, h) Anthracene 6300 U Acenaphthylene 8900 U -
‘ Benzo(g,h, i)Perylene 10000 4 2-Nitroghenol 9100 U

It indicates possible/probable
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Client: Dames & Mocre

Sample [D: B4 Comp
% Moisture: 15,06

Phenol
bi1s(2-Chloroethyl)Ether
&~Chlorophenal
1;3-Oichlorobenzene

2, 4-Dinitrotoluene
I,2~Dichlorobenzene
4-Chlorophenyi-phenylether
Fluorers

4, 6~Dinitro-2-¥athylphencl
N-Nitrosodiphenylaming (1)
4-Bromcphenyl -phenylether
Hexachlorcbenzers

2, 4~Dimethylphenol
Anthracene
Di-m~Butylphthalate
Fluoranthere

Fyrere
Butylbenzylphthalate
Hexachlorobutadiene
4-Chloro-3-Methylphenol
Chrysere

Di-n=0etyl Phthalate
Benzo (h}Fluoranthens
2-Chloronaphthalene
Indeno(1,2, 3-cd)Pyrene
Dibenz (a, k) Anthracene
Benzo(q, , i}Perylens

U Indicates compound was analyzed for but not detected (eg. 10U), based om necessary concentration/dilution,

CENTURY LABORATORIES, INC.

Report of Resuylts

EXTRACTRBLE ORGANICS ANALYSIS

ug/kg

" 1200
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670
1560

570
670
670
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Report #: 880629
Century 1D:

Acenaphthene

2, 4-Dinitrophencl
~Nitrophenol

1, &-Dichliorobenzene
2,6-Dinitrotoluene
Diethyiphthalate '
bis(Z-chloroisopropyl)Ether
N-Nitroso-Di-nPropylasine
Hexachlorosthane
Nitrobenzens

Isoghorone
Pentach]lorophencl
Phamanthrens

bis(2-Chlorosthoxy) Methine

2, +Dichlorophenol

- 1y 24 4=Trichlorobenzene

Maphthalere
3,3'-Dichlorcbenzidine
Benzo(a) Anthracere
bis(2-wthylbaxy!)phthalate
Hexachlorocyclopentadiens
2, 4,6~Trichloropheno]
Benzo(k)Fluoranthene
Benzo(a)Pyrene

Dimethyl Phthalate
fcemaghthylene
2-Nitrophenol

The nusber is the minisum attainable detection limit for the sasple.

B This flag is used when the analyte is found in the blank as well as a sample. It indicates possible/probable

contamination and warns the data user to take appropriate action.

J Indicates an estisated value, bised on assumption of a 1:] response for tentatively identified cowpounds, or
wien nass spectral data indicate the presence of a cospound at levels beliow the specified detection limii.

4843

ug/kg

870
15000

1600
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670
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Client: Dames & Moore
Samgle [D: BS Comp
% Mo1sture: 26.78

Phenol
bis{2-Chloroethyl)Ether
2-Chloropheno]

1, 3-Dichlorobenzene

2, 4-Dinitrotoluene
t,2-Dichiorchenzene

4-Chlorophenyl-phenylether

Fluorens .

4, 6-Dinitro-2-Methy!phenol
N-Nitrosodiphenylagine (1)
4~Bromopheny]-pheny lether
Hexachlorobenzens

2y -Dimmthylphenol
Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrere
Butylbenzylphthalate
Hexachlorobutadiens
4-Chloro-3-Hethylphenol
Chrysers

Di-r—ctyl Phthalate
Benzo (0)Flucranthens
2-Chloronaphthalene
Indeno (1,2, 3-cd)Pyrere
Dibenz{a,h)Anthracene
Benzoig,hy i)Perylens

] Indicates compound was analyzed for but not detected (eg. 10U}, based on necessary concentration/dilution.

CENTURY LABORATORIES, INC.

Regort of Aesylts

EXTRACTABLE ORGANICS ANALYSIS

ug/kg

4100

8100
13000
10000

11000
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- Report #: 880629
Century ID:

Aoenaphthene

2, 4-Dinitrophenol
A-Nitrophenol

1, A-Dichlorobenzens
2,6~Dinitrotol ume
Disthyiphthalate

bis (2-~chloroisopropyl)Ether
N-ditroso-Di-n—Propylamine
Hexachlorouthane
Nitrobenzens

Isophorone
Pentach]orophenol
Pheranthrens
bis(2-Chiorosthoxy) Methane
2, #-Dichlorophenol

1,2, Trichlorobenzens
Naphthalens
3,3'-Dichlorobenzidine
Benzola)Anthracene
bis(2-ethylhexyl)phthalate
Hexachlorocyclopmtadiens
2, 4 6-Trichlorophenol
Benzo{k)F lyoranthene
Benzola)Pyrems

Diswthyl Phthalate
foenaphthylene
2-Nitrophenol

The nusber is the minisue attainable detection limit for the sasple.

B This flag is used when the analyte is found in the blank as well as a sample. It indicates possible/probable

contasination and warns the data user to take appropriate action.

J Indicates an estimated value, basad on assumption of a 1:! respomse for tentatively identified compounds, or

4854

ug/kg

110000

00

27000

cocCCcCcCcacaoco

when siss spectral data indicate the presence of a cospound at levels below the specified detection limit.




CENTURY LABORATORIES, INC.

Report of Results

EXTRACTABLE ORGANICS AMALYSIS

Clignt: Dames & Moore Report #: 880629
Sampie 10: B6 Comp Century [D: 4886
% Moisture: 25,01

ug/kg ug/kg
Phemal 200 U Acenaghthens 230 o
bis(2-Chloroethyl)Ether ™0 U 2, 4-Dinitropheno] 5600 U
2~Chlorophencl M0 U 4-Nitrophenol 20 U
1, 3-Dichiorobenzens 230 U 1y 4-Dichlorcbenzene 590 U
2, 4-Dinitrotoluene 60 .U 2,6-Dinitrotoluere 2% U
1,2-Dichlorobenzeme 20 U Diethylphthalats &0 U
4-Chloropheny | -pheny lether o0 U bis(2-chloroisopropyl) Ether 780 U
Fluorene 170 J M-Nitroso-Di-n-Progylamine 1300 ¢
&, 6-Dinitro-2-Mathyl phemol 200 U Hexachlorosthane 210 U
N-N1trosodiphenylasine (1} 2% U Nitrobenzene 250 u
4~Bromopheny| -phenyl ether 20 U Isophorone 290 U
Hexachlorobenzene 230 U Pentach]lorophencl M0 U
2, 4-Dimethy]phenol ¥ U Phenanthrene 310 ]
Anthracene 2% U bis (2-Chiorosthoxy) Nethane 70 U
Bi-n-Bytylphthalate 33 U 2, &~Dichlorophenol By U
Fluoranthene 120 J 1,2, 4=Trichlorobenzene 20 U
Pyrere 390 Naphthalens 210y
Butylbenzylphthalate 0 U 3,3 -Dichiorobenzidine 2200 U
Hexachlorcbutadiene {20 U Benzo(a}Anthracene 1000 U
4~Chiore-3-Methylphencl 0 U bis(2-ethylhexyl) phthalate 330 U
Chrysene % U Hexachlorocyclopentadione 1300 U
Di-n—Octyl Phthalate N U 2,4, 6~Trichlorophenol 0 U
Benzo(b)Fluoranthene &4 U Benza (k)Fluoranthene 3V u
2=Chlorenaphthalene 250 U Benzo{s)Pyrene 330 U
[ndeno{1,2, 3-cd) Pyrens 490 ¥ Dissthyl Phthalate 210 U
Dibenz{a,h)fnthracene 3 u Roenaphthylens ATO U
Benzo (g, hy i}Pwryleve N U 2-Nitrophenol LV

u Indicates compound was anaiyzed for but not detected (eq. 10U}, based on necessary concentration/dilution.
The nusber is the sinisus attainable detection liwit for the sample,

B This flag is used when the analyte is found in the blank as well as a sasple. It indicates possible/probavle
contamination and warns the data user to take appropriate action.

J Indicates an estisated valuo. based on assusption of a 1:1 resporse for ttniatinly 1dentified compounds, or
vhen mass spectral data indicate the presence of a cowpound at ievels below the specified detection limt.

o~ [ . [ . a




Client: Dames | Moore

Sample ID: B7 Comp
X Moisture: 25,72

Phenol
bis(2-Chioroethyl)Ether
2-Chlorophenol

1, 3-Dichlorobenzene

2, 4-Dinstrotoluene .
1,2-Dichiorobenzens
4-Chlorophenyi-gheny lether
Fluorene

4, 6-Dim1tro—2-Methylphemol
N-Nitrosodiphenylasine (1)
4~Brosophenyl-pheny lether
Hexach iorobenzene

2, -Dimathy! phenol
Anthracene
Di-n-Butyiphthalate
Flucranthere

Pyrene
Butylbenzylphthalate
Hexachlorobutadiens
§-Chloro-3-Methy] phenol
Chrysera

Di-n~Octyl Phthalate
Benzo (b)F luoranthens
2-Chloronaghthalene
[ndeno{l,2, 3-cd) Pyrere
Dibenz{a,h)Anthracena
Benzoig,h, i }Perylene

u Indicates cospound was analyzed for but not detected (eg. 10U}, based on necessary concentration/dilution.

CENTURY LABORATORIES, INC.

Report of Results

EXTRACTABLE ORSANICS ANALYSIS

ug/kg

8100
31000
18000
10000
31000
10000

136000
10000
10000
10000
15000

13000

13000
16000
18000
13000
10000

13000
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The nusber is the sinisum attainable detection limit for the sample.

8 This flag is used when the analyte is found in the blank as well as a sample. [t indicates possibie/probable

contamimation and warns the dan_ user to take appropriate action.

J Indicates an estiiated vilue, based on assumption of a {:1 response for tentatively _idgtifild f_.‘o-oounds. or
wien mass spectral data indicate the presence of a compound at levels below the specified detection limit.

Report #: 880629
Century ID: 4887

ug/ kg
Acenaghthene 10000 U
2y -Dimtrophencl 230000 i
4-Nitrophenol 13000y
. 1y4~Dichlorobenzens 24000
2,6~Dinitrotoluens 10000 Y
Diethylghthalate 10000 U
bis(2-chloroisopropyl)Ether 31000 U
NHNitroso-Di-n-Propylamine 4000 4
Hexachlorosthare 8600 U
Nitrobenzers 10000 U
[sophorors 12000 U
Pentachlorophenol , 19000 - U
Pheranthrene : 160000
bis (2-Chloroethoxy) Methane 29000 U
2, 4-Dichiorophenol 13000 U
142, ~Trichlorobanzene 10000 U
Naphthalens %0000
3, 3'-Dichlorobenzidine 89000 U
Benzo{a) Anthracene 42000 U
bis(2-sthylhexyl)phthalate 13000 U
Hexachlorocyclopertadione 54000 U
2, 4, 5=Trichlorophenol 15000 U
Benzo (k)F luoranthene 1300¢ U
Benzo(2)Pyrene 13000 U
Dissthyl Phthalata 8600 U
Acenaghthylere 19000 U
2-Nitroghenol 19000 U




CENTLRY anmmﬁlis, INC,
Report of Results

EXTRACTABLE ORGANICS ANALYSIS

Client: Dames & Moore Report #: 880629
Sample [D: B9 Comp Century ID: 4388
% Ko1sture: 14,97

ug/kg ug/kg
Phenal 3500 U Acenaphthere 4300 U
bis(2-Chiorcethyl)Ether 13000 U 2y 4-Dinitrophenci 33000 U
2-Chlorophenol 7800 U 4-Nitrophenol %00 U
1, 3-Dichlorobenzene AS00 U 1, 4-Dichlorobenzene 10000 U
2y =Dinitrotoluene 13006 U &, 6-Dinitrotol ueme 4500 U
{,2-Dichlorobenzene 4300 U Dimthylphthalate 4500 U
4-Chlorophenyl -pheny lether 9900 U bis(2-chloroisopropyl)Ether 13000 U
Fluorene 4300 U N-Nitroso-Di-mProgylamine 24000 U
4, 6-Dinitro-2-Methylphencl 56000 U Henachlorosthane 3800 U
N-Nitrosodiphenylamine (1) 4500 U Nitrobenzens 4500 U
4-Bromopheny|-pheny lether 4500 U sophorone 3200 W
Hexachlorcbenzene 4500 U iPentachlorophenol 8500 U
2, 4-Dimsthylphenol 6400 U Phenanthrene 11000 §
Anthracens 4500 U bis{2-Chloroathony! Methane 12000 U
Di-n-Butylphthalate 5900 U 2, 4-Dichlorophensi 6400 U
Fluoranthene 5200 1,2, 4-Trichlorcbenzene 4500 U
Pyrem 12000 Naphthalere 3300 U
Butylbenzylphthalate 9906 U 3,3 -Dichlorobenzidine 39000 U
Hexachlorobutadiens 2100 U Benzo(a)Anthracens : 18000 U
A-Chlore-3-Methylphenc] 7106 U ‘bis(2-wthylhexyl)phthalate 5900 U
Chrysare 3500 J Hexachtorocyclopentadiene 24000 4
Di-mOetyl Phthalate 900 U 2, 4, 6~Trichlorophencl 6400 U
Benzo (b)Fluoranthene 11000 U Benzo (k)Fluorsnthene 5300 U
2-Chloronaphthalens 4500 U Benzo{a)Pyrene 590 U
Indeno (1,2, 3-cdiPyrens 8700 U Dimethyl Phthalate 3800 o
Dibenz (2, h) Antheacens S900 U Acenaphthylere 8200 U
Benzo(g,h, i)Perylene %00 U 2-Nitroghenol 8500 U

u Indicates compound was analyzed for but not detected (eq. 10U), based on necessary concentration/dilution.

The number is the winimum attainable detection limit for the sasple.

B This flag is used when the aralyte is found in the blank as well as a sasple. [t indicates possible/probable

contamination and warns the data user to take appropriate action.

J Indicates an estisated value, based on assusption of a 1:1 response for tentatively identified _co-mundsq or
when sass spectral data irdicate the presence of 2 comspound at levels below the specified detection limt. .




Client: Dames & Moore

Sample ID: B1¢ Comp
% Moisture: 22,71

Phenol
bis{2-Chlorcethyl)Ether
2-Chloroghenol

1, 3-Dichlorobenzene

2, 4-Dinitrotoluene

1, 2-Dichlorobenzene
4-Chlorophenyl-phenylether
Fluorere

4, 6-Dinitro-c-Methylphenal
N-Nitrosodiphenylamine (1)
4-Brosopheny | -phenylether
Hexachlorobenzene

2, $-Dimathyphenol
fnthracere
Di-n-Butylphthalate
Fluoranthene

Pyrere
Butylbenzylphthalate
Hexachlorobutadiens
4-Chioro-3-Methylphenol
Chrysane

Di-nOctyl Phthalate
Benza (b)Fluoranthene
2-<Chloronaphthalene
Indemo(1, 2, 3-cd)Pyreme
Dibenz (a, h) Anthracens
Benzo(g, h, i}Perylena

H Indicates compourd was analyzed for but not detected (eg. 10)), based on recessary concentration/dilution,

CENTURY LABORATORIES, INC.

Report of Resuits

EXTRACTABLE ORGANICS ANALYSIS

ug/kg

15000 .

4900
15000
4900
11000
16600

GEsgEsgssad
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The nusber is the sinisum attainable detection limit for the sample.

B This flag is used when thi-amlm is found in the blank as well as a sample. It indicates possible/probable

contamination and warns the data user to take appropriate actiom.

J Indicates an estivated value, basad on assusption of a 1:1 response for tentatively identified gupoqr\qs, or
when sass spectral data indicate the presence of a compound at levels below the specified detection limt.

Report &: 880629
Century [D:  4ag9

ug/kg

Acenaphthene 4300 U
2, #-Dinitrophencl 110000 U
4-Nitrephensi 8200 U
1, 4-dichlorobenzene 11000 U
2,6-Dinitrotolusne 4300 U
Diethylphthalate 4900 |
bisi2-chioroisoprogyl)Ether 13000 4
N-Nitroso-Di-n—Propylasire 26000 U
Hexachlorosthane 4100 U
- Nitrobenzene 4300 U
Isophorone 5700 U
Pentachlorophenci 3300 U
Phenarthrens 8000 J
bis (2-Chloroethoxy) Methane 14000 U
2, 4=Dichlorophencl 7000 U
1,2, 4-Trichlorobenzenre 4300 U
Naphthalens 4100 U
3,3 -Dichlorchenzidine 43006 U
Benzo(a)Anthracens 20000 U
bis(2-ethylhexyl)phthalate 6500 o
Haxachlorocyclopentadiens 26000 U
2y 4, 6~Trichloroghencl 7000 U
Benzo{k}F]yoranthens 6500 U
Benzo(a)Pyrene 6500 U
Dimethyl Phthalate 4100 U
ficeraphthylene 9106 U
2-Nitrophenol 9300 U




Client: Dames I Moore

Sample 1D: Bi! Comp
% Moisture: 22,73

Phenol
bis{2-Chloroethyl)Ether
2-Chiorophenol

1, 3-Dichlorcbenzene

2, +-Binitrotoluene

i, 2-Dichlorobenzere
4-Chloropheny 1 -pheny lether
Flyorene

4, 6-Dinitro-2—ethyl phenal
N-Nitrosodiphenylamine (1)
4-Bromophenyl -pheny lether
Hevachiorobenzene

2, 4-Dimethylphenol
Anthracens
Di-n-Butylphthalate
Fluoranthens

Pyrers
Butyidenzylphthalate
Hexachlorobutadiens

~ 4-Chloro~3-Wethylphenol
Chrysens

Di-mOctyl Phthalate
Ben20(b}Fluoranthene
2-Chioronaphthalene
Indeno (1,2, 3-cd) Pyrene
Dibenz(a, h)Anthracens
Benzoig,h, i)Perylens

u Indicates compound was aralyzed for but not detected (eg. 10U}, based on necessary concentration/dilution.

CENTURY LABORATORIES, INC.

Report of Results

EXTRACTABLE ORGANICS ANALYSIS

ug/hg
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Report ¥: 880629
Century ID: 4495

ug/kg
Acenaphthene 25000 U
2, 4-Dinitrophenol 540000 U
4-Nitroghenol 31000 U
1, -Dichlorobenzens 5000 U
2,6-Dinitrotoluene 25000 U
Diethylphthalate 25000 U
bis(2-chloroisopropyl) Ether 74000 U
N-Nitroso-Di-mProgylamine 130000
Hexachlorosthane 21000 U
Nitrobenzens 25000 U
Isophorons 28000 U
Pentachlorophenol 47000 U
Phanarthrene 58000
bis{2-Chlorosthoxy) Methane 89000 U
2, 4-Dichiorophenol 35000 U
1,2, 4-Trichiorobenzene 23000 U
Naghthalene 21000 U
3,3'-Dichlorobenzidine 210000 U
denzo(a}inthracene 160000 U
bis (2-wthylhexy])phthalate 32000 U
Hexachlorocyclopentadiens 130000 Y
2, 4 6~Trichlorophenol 35000 4
Benzo(k)Fluoranthens 3000 U
Benzo(a)Pyreve 32000 U
Disethyl Phthalate 21060 Y
Acenaphthylene 45000 U
2-Nitrophenol 47000 U

The rumber is the minisus attainable detection timit for the sanple.

B This flag is used when the analyte is found in the blank as well as a sample. It indicates possible/probable

contasination and warns the data user to take appropriate action

J Indicates an estimated value, based on assumption of a {:1 response for tentatively identified ;o-pounds, ar
when sass spectral data indicate the presence of a cospound at levels below the specified detection lLimt.




Client: Dimes & Moore

Sample iD: Bi2 Comp
% Morsture: 18.36

Phenol

bis (2-Chioroethyl)Ether

- 2-Chlorophenol

1, 3-Dichlorobenzene

2, #=Dinitrotolusne
1,2-Bichlorobenzene
4-Chlorophenyl-pheny lether
Fluorens

4, 6-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine (1)
4~Bromophenyl -phenylether
Hexachlorchbenzens

2, 4-Dimathylphenol
Anthracene
Di-n~Butylphthalate
Fluoranthens

Pyrens
Butylbenzylphthalate
Hexachlorobutadiene
4-Chloro-3-Methylphenol
Chrysers

- Di-nOctyl Phthalate
Benzo (b)Fluoranthens
2-Chloronaghthalene
Indena (1,2, 3-od)Pyrens
Dibenz (2, h)Anthracens
Benzo(g, h,i)Perylans

] Indicates compound m andlyzed for but not detected (eg. 10U}, based on necessary concentration/dilution.

CENTURY LABORATORIES, INC.

Report of Resuits

EXTRACTABLE ORGANICS ANALYSIS

ug/ky

3700
14000
8100
4700
14000
4700
10000

39000
4700
4700
4700

A700
100

310
6100

7300
6100
6100

g
=G==G==¢¢:=H===G====G‘===l‘_"===

4700
9100
6100
10000

Acenaphthere

2, 4=Dinitroghenol
A-Nitroghenol

1, 4-Dichlorobenzene
é,6~Dinitrotoluene
Disthylghthalate
bis(2-chloroisoprogy!)Ether
M-Nitroso-Di-mPropylamine
Hexachlorosthare
Nitrobenzere

Isophorons
Pentachlorapheno]
Phemanthrene
bis(2-Chlorosthoxy) Methane
2, A-Dichioroghenol

§y2, & Trichlorobenzene
Naphthalene

3,3 -Dichlorobenzidine
Benzo(a)Anthracens
bis{2-ethylhexyl) phthalate
Hexach lorocyc]opent adiene
2, 4 &-Trichlorophenol
Benzo{k)Fluoranthene
Benzo(a)Pyreve

Diswthyl Phthalate
Acenaphthylene
2-Nitroghenol

The nusber is the sinimum attainable detection lisit for the sample.

8 This flag is used when the analyte is found in the blank as well as a sample. It indicates possible/probable

contamination and warns the data user to take appropriate action

J Indicates an estimated value, based on assusption of a 1:1 response for tentatively ;dgwtified c_:o-pounds. or
whien siss spectral data indicate the presence of 2 compound at levels below the specified detection limit.

ug/kg

4700
100000
5900
11000
4700
4700
14000
24000

4700
5100
13000
4700
19000
8100
24000

6100
6100

c:c::l:c:::t:c::c:ccuc:c:cct:n:ccccc.:
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Client: Dames & Moore
Sampie ID: B13 Comp
% Moisture: 15.61

Phenol
bis(2-Chloroethy!)Ether
2-Chlorophenol

1, 3-Dichlorobenzene

2, 4-Dinitrotoluene.
1,2-Dichiorobenzere -
4~Chloroghenyl-phenylether
Fluorens
4,6-Dinitro-2-Methylphenol
N-Nitrosodiphenylamine (1)
4-Bromophenyl-phenylether
Hexachlorobenzene

2, &Jimethylpheno]
Anthracens
Di-n-Butyliphthalate
Fluoranthene

Pyrere

Butylbenzylphthalate
Hexachlorobutadiene
4~Chloro-3-Methylphenol
Chrysene

Di-n-Octyl Phthalate
Benzo (b)Fuoranthens
2-Chloronaphthaiene
Indenoil, 2, 3-cd)Pyreve
Dibenz{a,h)fetiracens
Benzoig, b, i)Perylens

U Indicates cowpound was inalyzed for but not detected (eg. 10U), based on necessary concentration/dilution.

CENTURY LRBORATORIES, INC,

Report of Results

EXTRACTRBLE ORGANICS ANALYSIS

ug/hg
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Report §: 280629
Century [D:

Acenaphthens

2, 4-Dinitrophencl
4-Nitrophenol

1, 4-Dichlorchenzene
2,6-Dinitrotolueme
Diethylphthalate
bis(2-chloroisopropyl) Ether
N-Nitroso-Di-n-Propylasine
Hexachlorosthane
Nitrobenzene

Isoghorone

Pentach lorophenol
Phenanthrens
bis{2-Chloroethoxy) Methane
2, 4-Dichlorophenol

1,2, 4-Trichlorobenzens
Maphthalens
3,3'-Dichlorocbenzidine
Benzc{a) Anthracens
bis(2-ethylhaxyl) phthalate
Hexachlorocyclopentadiene
2,4, 6-Trichloropheno]
Benzo (k) Fluoranthene
Benzo{a)Pyrere

Dimmthyl Phthalate
Acenaphthylens
2-Nitrophenol

The nusber is the ainimum attairable detection limit for the sample.

B This flag is used when the analyte is found in the blank as well as a sample. It indicates possible/probable

contamination and warns the data user to take appropriate action.

J Indicates an estimated value, based on assumgtion of a 1:! resporse for tentatively identified u_:OlPOunds, or
when aiss spectral data indicate the presence of a compound at levels below the specified detection Limt.
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CENTURY LABORATORIES, INC.
Report of Results

EXTRACTABLE ORGANICS ANALYSIS

Client: Dames { Moore
Sasple [D: Bl4 Comp
* Mo1sture: 26.5¢

Report #: 880629
Contury ID:  48%

ug/kg ug/kg

Phenol 410 U Acenaphthens 520 U
bis(2-Chloroethyl)Ether 1600 U 2y Dinitropheno] 11000 U
2-Chlorophencl 900 U A-Nitrophenol 6§50 U
1, I-Dichlorobenzens 520 U 1, -Dichlorobenzene 1200 U
2, +-Dinitrotoluere 1600 U 2, 6-Dinitrotolusne 520 y
1,2-Dichlerobenzene 20 U Diethylphthalate 30 U
4-Chlorophenyl-phenylether 1100 U bis{2~-chioroisoprogyl)Ether 1600 U
Fluorens 16000 N-Nitroso-Di-nPropylamine 2100 U
4, 6-Dinitro-2-Nethyl phanol 6500 U Hexachlorosthane LT
N-Nitrosodiphenylamine (1) 20 U Nitrobenzere 20 U
4-Bromopheny1-pheny Lather 20 0 [soghorone 800 U
Hexachlorobenzens 20 U Pent achlorophenol 380 U
2, 4~Dimethylphenol 730U Phemarthrens © 10000
fnthracene 20 U bis(2-Chiorosthoxy) Methane 1600 U,
Di-n~Butylphthalate 680 U 2, 4-Dichlorophenol 7% U
Fluoranthens 520 1,2, #Trichlorcbenzene 520 U
Pyrene 2000 Naghthalens 200

Butylbenzylphthalats 680 U 3,3'-Dichlorobenzidine 4500 U
Hexachlorobutadiene 240 U Benzo(a)fnthracers 2100 4
4-Chioro-3-¥ethylphenol 820 U bis{2-wthylhexyl)phthalate 880 U
Chrysens 1300 Hexachlorocyclogentadione 2100 U
Di-mOctyl Phthalate 880 U 2, 4, 6~Trichiorophenol 70 U
Benzo (b)Fluoranthens 1300 U Banzo{k) Fluoranthens 640 U
2-Chloronaphthalene 20 U Denzo(a)Pyrene 680 U
[ndeno(1,2, 3-cd)Pyrems 1000 U Dimathyl Phthalate 440 U
Dibenz (a, h}nthwacene 680 U Acenaphthylene 90 U
Benza(g, h, i) Perylens {100 Y 2-Nitroghenol %0 Y

U Indicates compound was analyzed for but not detected (eg. 10U), based on necessary concemtration/dilution.

The nusber is the minimus attainable detection limit for the sample.

B This flag is used when the inalyte is found in the blask as well as a sample. It indicates possidle/probable

contamination and warns the datq user to take appropriate actiom,

J Irdicates an utiiatld value, based on assusption of a 1:1 resporse for tentatively identified cospounds, or
when siss spectral data indicate the presence of a cospound at levels below the specified detection limt:




Client: Dames ¢ Moore
Sample 1D: 815 Comp
% Moisture: 14.56

Phenol
bis(2-Chioroethyl)Ether
2-Chlorophenol

1, 3-Dichlorobenzere

2y 4-Dinitrotoluene
1,2-Dichlorcbenzene
4-Chlorcpheny-ghenylether
Fluorere

4, 5~Dinitro-2-sgthylphenol
N-Nitrosodiphenyismine (1)
4-Brosophenry1-phenylether
Hexachlorobenzers

2, 4=Dinethyiphenc}
Anthricens
Di-r-Butyiphthalate
Fluoranthene

Pyrene
Butylbenzylphthalate -

. Hexachlerobutadiene
4-Chloro-3-Nethylphenol
Chrysene

Di-n~Octyl Phthalate
Benzo(b)Fluoranthens
2-Chloronaphthalere
Indemo (1,2, 3-cd) Pyrens
Dibenz (2, h) Anthracere
Benzo(g, h, i)Perylens

y Indicates compound was analyzed for dut not detected (eg. 10U), basad on necessary concentration/dilution.

CENTURY LABORRTORIES, INC,

Report of Results

EXTRACTABLE ORSANICS AMALYSIS

ug/kg

‘:l::::G‘:cc::tﬁcc::c‘:::cc::cﬁ

The nusber is the sinisum attainable detection limit for the samsple.

B This flag is used when the analyte is fourd in the blank as well as a sample. It indicates possible/probable

contamination and warms the data user to take appropriate action.

J Indicates an estisated value, based on assumption of a 1:1 resporse for tentatively identified cospounds, or
when mass spectral data indicate the presence of a compound at levels below the specified detection liwit.

C:C:::CC:HCCCCCCCﬁC::::G::CC‘:

Report #: 830629
Century [D: 489%
ug/kg
Acenaghthens T4
&, =Dinitropheno] 1600
A-Hitropherol 9%
iy 4-Dichlorobenzene 170
2, 6~Dinitrotoluera 74
Diethylphthalate T4
bisi{2-chloroisopropyl)Ether 220
N-Nitroso-Di-nPropylanine 390
Hexachlorosthane 62
Nitrobenzene T4
Isophorone 88
Pentachiorophenol] 14
Phenanthrens 210
bis(2<Chloroethoxy) Nethare 210
2, 4-Dichlorophenol 110
1,2, &Trichlorcbenzere 74
Naphthalene &2
3,3 -Dichlorobenzidine &40
Benzola) Anthracene 300
bis{2-ethylhexyl)phthalate - a7
Hexachlorocyclopentadiene 3%
2, 4, 6~Trichlorophenol 110
Bemzo(k)Fluoranthene %
Benzo(a)Pyrere %
Dimethyl Phthalate 62
Acenaphthylens 140
2-¥itrophenol 140




Client: Dames ¢ Mocre

Sasple ID: B16 Comp
% Moisture: 16,02

Phenol
bis{2-Chloroethyl)Ether
Z~Chlorophenol

1, 3-Dichlorobenzene

2y 4=Dimtrotoluene
142-Dichiorobenzene
A-Chiorophenyl-phenylether
Fluorens
4,6-Dimtro-2-Methylphenol
N-Nitrosodiphenylagine (1)
4-Bromopheny I -pheny ether
Hexachlorcbenzens

2, 4-Dimethyl phenol
fnthracene
Di-n-Bytylphthalate
Fluoranthene

Pyreng
Butyibenzylphthalate
Hexachlorobutadisne
4-Ch]oro—3-Methy phenol
Chrysene

Di-rOctyl Phthalate
Benzo(b)F luoranthere
2~{hloronaphthalene
Indeno{1,2, 3-cd1Pyrens
Dibenz {a, h) Anthracene
Benzo(g, b, i}Perylens

u Indicates cospound was analyzed for but not detected (eg. 10U), based on necessary concentration/dilution.

CENTURY LABORATORIES, INC.

Report of Results

EXTRACTABLE ORGANICS ANALYSTS

ug/kg
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Report #: BROGSI
Century ID:

Acenaghtheng

2, +-Dinitropheno]
4-Nitroghenol

1, -Dichlorobenzene

2, 6~Dinitrotoluene
Diethylphthalate
bis{2~chloroisopropyl }Ether
N-Nitroso-Di-mProgylamine
Hexachlorosthane
Nitrobenzene

[sophorone
Pentachlorophenc]
Phenanthrene
bis(2-Chloroethoxy) Methane
2, ¢-Dichlorophenci

142, -Trichlorcbenzens
Naphthalene

3, 3'-Dichlorobenzidine
Benzo (a) Anthracene
bis(2-wthylhaxyl)phthaiste
Hexachlorocyclopentadiens
2, 4 6-Trichlorophenol
Benzo (k)Fluoranthens
Benzo(a)Pyrene

Dimathyl Phthalate
Aceraphthyleme
2-Mitroghenol

The nusber is the minimm attainable detection limit for the sample.

B This flag is used when the analyte is found in the blank as well as a sample. It indicatis possible/probable

contamination and warns the data user to take appropriate action.

J Indicates an estimated value, based on assumption of a 1:i response for tertatively idemtified compounds, or
when sass spectral data indicate the presence of a compound at levels below the specified detection lLimt.
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Client: Dames L Moore

Sample [D: Bi8 Comp
X Roisture: 15.48

Phenc]
his{2-Chloroethyl) Ether
2-Chlorophenal

1, 3-Dichlorobenzene

2, Dinitrotoluene
1,2-Dichlorobenzens
A~Chlorophenyl-ohenylether
Fluorens
4,6-Dinitro-2-Methyl phenol
N-Nitrosodiphenylamine (1}
4~Bromcpheny ] -pheny lether
Hexachlorobenzere

2, 4-Disethyl phencl
Anthracene
Di-n-Butylphthalate
Fluoranthene

Pyrere
Butylbenzylphthalate
Hexachiorobutadiens
4-Chlero-3-¥ethyl phenol
thrysene

Di-mOctyl Phthalate
Benzo (b)Flyoranthene
2-Chloronaphthalene
Indeno(1,2, 3-cd)Pyreme
Dibenz (a, h) Ankhracene
Benzo(g, h, i)Perylene

CENTURY LABORATORIES, INC,

Report of Results

EXTRACTRELE ORGANICS ANALYSIS
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Report #: 880629
Contury ID:  48%
ug/hg
Acenaphthens 73
2, -Dinitrophencl 1700
Nitrophenol %
1, 4-Dichlorobenzave 170
2,6-Dinitrotoluene 75
Diethylphthalate 73
bis(2-chlorcisopropyl)Ether 220
N-Nitroso-Di-n-Progylasine 3%
Hexachlovosthane 63
Nitrobenzens 7
Isophororne ar
Pentachiorophenal 140
Phenanthrene 210
bis(2~Chlorosthoxy) Methane 210
2, +-Dichlorophencl 110
1,2, 4-Trichlorobenzene 73
Naghthalene 83
3,3'-Dichlorobenzidine 630
Benzo{a) Anthracene 10
bis(2-athylhaxyl) phthalate 9
Hexachlorocyclopmmtadiene 1%
2,4, 6-Trich]lorophenol 10
Benzo (k)Fluoranthere N
Benzola)Pyrene 99
Dimgthyl Phthalate 63
Acenaphthylene 14
2-Nitrophenol 18

] Indicates compound mas analyzed for but not detected (eg. 10U), based on necessary concentration/dilution.
The rusber is the minisus attainable detection limit for the sasple. .

B This flag is used when the inalyte is found in the blank as well is a sasple. It irdicites possible/probable

contamination and warns the data user to take appropriate action.

J Indicates an estimated value, based on assumption of a 1:1 response for tentatively identified compounds, or
when sass spectral data indicate the presence of a cospound at leveis below the specified detection limit.




Cliemt: Dames & Moore
Sample [D: B18 RRB
1 Moisture: 17.84

Phenol
bis(2-Chlorosthyl}Ether
2-Chlorophenol

1, 3-Dichiorcbenzene

2, -Dinitrotolusne
1,2-Dichlorobenzene
4-Chloropheny i ~phenylather
Fluorens

4, 6~Dinitro-2-Methylphenol
N-Nitrosodiphenylamine (1)
4-Brosophenyl -phenylether
Hexachlorobenzene

2, -Dimethyl phenol
Anthracens
Di-mButylphthalate
Fluoranthene

Pyrere
Butylbenzylphthalate
Hexachlorobutadiens
4=Chloro-3-Methyl phenol
Chrysere

Di-n-{ctyl Phthalate
Benzo(b}fluoranthene
2-Chloronaphthalens
Indeno{1,2, 3-cd}Pyrens
Dibenz{a,h)Anthwacens
Benzo (g, h, i}Perylene

u Indicates compound was analyzed for but not detected (eg. 10U), based on necessary concemtration/dilution.

CENTURY LABORATORIES, INC.

Report of Aesults

EXTRACTRBLE ORSANICS ANALYSIS

ug/kg

170

B (B32)

Report §: 280629
Century [D: 4897

ug/hyg
Acenaghthene oy
2, 4~Dinitrophenol 1700 U
4-Nitropheno] 97 U
1, 4-Dichlorchenzene 180 U
2,6-Dinitrotolusre mu
Diethylphthalate LY
bis{2~chloroisoprogyl)Ether 230 U
N-Nitroso-Di-nPropylamine MO U
Hexachloroethane &5 u
Nitrobenzens 7y
Isophorons 8y
Pentachloropheno] 5% U
Phenanthrene ‘ 93
bis{2-Chloroethoxy) Nethane 20 U
2, #-Dichlorophenol 110 ¢
ty 2y #Trichlorcbenzens T u
Naphthalene 85 U
33 -Dichlorobenzidine 670 U
Benzo(a)Anthracens 20 U
bis(2-ethylhexyl) phthalate 100 U
Hexachlorocyclopentadiene 410 U
2, 4, 6~Trichlorophenol 1o u
Benzo () Fluoranthene 100 U
Benzo(a)Pyrens 100 U
Dissthyl Phthalate 85 U
Rcenaphthylens 10 U
2-Nitrophenol 150 U

The nusber is the winimus attainable detection linit for the sample.

B This flag is used when the analyte is found in the blank as well as a sasple. It indicates.possible/probable

contamination and warns the data user to take appropriate action.

I Indicates an estimated value, based on assumption of a 1:! response for tentatively ?d@tified cospounds, or
when sass spectral data indicate the presance of 4 cospound at levels below the specified detection limit.




CENTURY LABORATORIES,. INC.

CLIENT: Danes & Moore
REPORT #: 88-0629

CLIENT ID: Chevron - Ballfields Area B

DATE COLLECTED: 03/21/88

CERTIFICATE OF ANALYSIS
RESOURCE CONSERVATION AND RECOVERY ACT (RCRA)

*MAL Ba coMp BLl COMP 213 CoMp

LEACHATE ANALYSIS (mg/l):
Arsenic 5.0 <0.907 <0.007 <0.007
Barium 100.0 0.465 0.415 0,195
Cadmium 1.0 <0.005 <0.005 <0.045
Chromium 5.0 0.010 <0.010 <0.010
Lead 5.0 <0.100 <0.100 <0.100
Mercury 0.2 <0.0002 <0.0002 <0.0002
Seleniun 1.0 <0.003 <0.003 <0.003
Silver 5.0 <0.010 <0.010 <0.010
Endrin 0.0 0.002 v 0.002 v 0.002 U
Lindane 0.4 0.04 U 0.06 U 0.04 U
Methoxychlor 10.0 1.0 u© 1.0 v 1.0 U
Toxaphene 0.5 0.05 U© 0.05 U 0.05 U
2,4-D 10.0 0.01 U 0.01 U 0.01 U
2,4,5-TP (Silvex) 1.0 0.003 v 0.003 U ¢.003 ¢

*MAL = Maximum allowable level, as per 40 CFR 261

< = Less than, Parameter not detected at or above value shown.

DATE:

04/21/88

DEFINITIONS:
Valus If the result i{s a value greatsr than or equal to
the detection limit, report the value.
U Compound was analyzed for but not detected. The

number is the minimum attainable detection limit for

the samplae,




CENTURY LABORATORIES, INC. DATE:

04/21/88
CLIENT: Dames & Moore
REPORT #: B88-0629 .
CLIENT ID: Chevron - Ballfields Area B
DATE COLLECTED: 03/22/88
CERTIFICATE OF ANALYSIS
RESOURCE CONSERVATION AND RECOVERY AGT {RCRA)
' *MAL Bl8 RRB -
LEACHATE ANALYSIS (mg/1):
Arsenic 5.0 <0.007
Barium 100.0 0.164
Cadmium 1.0 <0.005
i Chromium 5.0 <0.010
Li : Lead 5.0 <0.100
Mercury 0.2 <0.0002
Salenium 1.0 <0.003
Silver 5.0 <0.010
Endrin 0.02 0.002 U
£ Lindane 0.4 0.04 U
§ Methoxychlor 10.0 1.0 v
Toxaphene 0.5 0.05 U
.- 2,4-D 10.0 0.01 U
§ 2,4,5-TP (Silvex) 1.0 0.003 U
*MAL = Maximum allowable level, as per 40 CFR 261
< = Less than, Parametsr not detected at or above valus shown.
DEFINITIONS:
? Value If the result is a value greater than or aqual to
- the detection limit, report the value.
i U Compound was analyzed for but not detected. The

1 nuaber is the mirimum attainable detection limit for
the sample.
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NET Mid-Atlantic, 1
NATIONAL : 1501 Grand:i:i:' AC&nuo :

N E ENVIRONMENTAL PO.BIE s
| _ TESTING, INC.  ebieon sesaus

August 23, 1988

Dames & Moora
. 2360 Maryland Road
d Willow Grove, PA 19090

Dear Mr. Wagner:

Please find enclosed the QC Summaries that were raquestsd for NET
Mid-Atlantic, Inc. job number 880629.

lé The QC Summary report includes the Sample Surrogate Recoveries for
ABN, VOA, and Pest/PCB, Also, included are the Matrix Spike and
Matrix Spike Duplicate associated with this job.

182 Sincerely,

NET Mid-Atlantic, Inc.
gl ;

e i

( ' Ken Bond

lis
Enclosures
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MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

GC SAMPLE NO: 23523761

OC BATCH NO: R22IN

SPIKE SAMPLE

1,2 ~ Dichiorobenzene
| .

CONC. ] CONC, %

CONPOUND NAME ADDED RESULT M3 ¢ RECOVERY _ WSD ¢ RECOVERY RPDEs+
t&-Chlorophenol | 18U | ND. 137061 37 1 36U61 36 13 1 l
iChenol | _188U6 | ND. +23U6I 23 | BUG1 26 L2 % i
| p-chlero-u-cresol | 196 1 ND. j24US1 24 P 31 U681 31 125 % I
14-Nitropheno] | 190 U6 { _ND. | 14UG I 14 [ 11us1 il 24 % j
| Pentachicropnenol i 100 U6 1 N.D. | 4 US Y 4 i 31061 3t 28 % i
| | f b i ! i ! -
L1, 4-Dichlcrobenzene I _S9U6 | ND. 119064 39 | 1881 36 15 3 |
iNNitrosogi-n-propylaminet S8 U6 1 N.D. 1 14UGI 2§ | 13061 26 17 % |
.8, 4~Trichlorobenzene | 59 U6 | N.O. 1 17US1 34 | 15U 1 39 b 13 K I
| Acenaphthene i__S8U8 ) ND 128061 S6 t 2706 1 S 4 1 1
i2,4-Dinitrotoluene l__SauUe 1 ND. iNR 1 B | NRUG i @ i NG 2 }
|Pyrene | S9U6 !  ND.  i34UGI 68 | 9us 1 78 114 % 1
11,3 - Dichlcrobenzene | S8 LS I ND. 1 18UEI 36 | 18U 36 1oz i

| _SeUs I ND. 1 13UG1 38 | 17061+ 34 {1 % i
| t t | ! I |

#  Matrix Spike
+#  Matrix Spike Duplicate

- ¢t Relative Percent Difference

NC = Not Calculatable
NR = No Recovery

Century Sample Nusbers: 8332-376] 8352-3762 @352-3763 @352-3764 0335-152R
Q347-3708R GIA7-3711R @522-4555 @522-4556 0522-4579
Q546-4822 WOAB-464T OS22-4557R 548-465ZR 6AT-4954
0GAT-4996 9647-4997 064T-4938 0547-5A0 9629-4843




MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

IC SAMPLE NO: 98-9628-4476

OC BATEH NO: A23SN

PIKE SAPLE  CONC. % CONC. ]
COMPOUND NAME ADDED RESLT MS ¢ RECOVERY _ MSD &+ RECOWERY  RPDess

L 12-Ch1oropheno] | 10 U6 | ND. 16hUS I bk | 66UG1 66 13 %
! [Phenal | _108U6 ! ND. I 7TIUSIL N t 76U61 76 17 %

|p-chioro-a~cresol | _10@U6 i _ND. 185Ut 65 L Ml 7t 19 %

14-Nitrophenol |_18@Us i1 ND 16BUGI €8 | 8361 a3 12 X
: [Pent ach]orgphenol | 18016 ) ND. 18AUE1 BA | 88UG1 88 15 1
4 [ { I . i I I
i1, -Dichlorobenzene |__SdU6 | MND |16U81 3P I 19U61 38 i1 «

iN-Nitroso-di-n—progylaminel SO US ! ND, | 32U6| 64 L U1 68 I & %

11,2, 4-Trichlorchenzere | __ SO U6 | ND. 123US1 45 L 256t S8 KT

|Acenaphthane l__S8U6 | ND. 13MU6I 68 L Sust 79 13 %
12, 4-Dinitrotoluene | __S9us_ | ND. 139U 78 i A6 82 15 3
ik Pyrene |_SeU6 ! ND,_ [S2U61 (8 1 49061 _% 16 %
t1,3 - Dichlorobenzene | S8U8 1 _ND. itBUBI 3 | 19uU6f 38 [ 17 %

11,2 - Dichlorobenzene | SR L6 1| _ND. 1 18US| 3§ | 21 U8Bt 4 115
iE ! { ! ! ! i [ ]
' +  Matrix Spike

# Matrix Spike Duplicate

H+ Relative Percent Difference

Cent 1 3

83-9626-4876 88-9628-4877 64-9628-4878 88-9628-4879
83-9620-4600 22-9628-438] 80-9629-4802 B8-0629-4384

. 88-9623-4687 84-0623-4806 88-9629-4891 88-9623-48%2
: 88-9623-4893 88-9629-489% 88-0629-4897 88-9629-4498
88-9647-4993 8896474994 88-0647-4935 8396474999




MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

QC SAMPLE NO: 830686-5226

QC BATCH NO: A243

= b b e b e e e e e b e e i e e e s o e o f—
‘

SPINE SARPLE COnC. CONC. 3
COMPOUND NAME ADDED RESULT M3 *  RECOYERY MSD 5% RECOVERY RpQxxx

12=-Chlorophenol oo 1ogus | N.O. |48 UG | 48 | 52 U6 | 52 | 8%
| Phenol | g e | N.O. | AT UG | 41 | S0 U6 | SO ] 31
|p-chloro-a-cresci 100 u6 1 N.D. | 51U6] 51 | 46 UB | 46 i 10%
j4=-Nitrophenal | 10U | N.D. 1 5TU6 | 51 L 59 U6 | 59 I 3%
|Pentachiorophenol L W00 U6 |  N.D. ]S4 UGB 54 | S8 U8 | 58 | ji ]
] | l i L | L |
1, 4-0ichlorobenzens i SQ ue I N.D. | 25 U6 | 50 128 U6 |  S2 t 4%
|N-Nitroso-di-n-propylamine] 50 US | N.D. | 23 UG | _ 48 | 25Us_|__ %o | 8%
11,2, 4=Trighlorobanzens | 5046 |  N.D. 1 2IU6] 4 j 24 U8 | 48 1 1%
[Acsnaphthans i S0 U6 | N.O, | 2106 ) 54 |29 U6 | 58 | 1%
12, 4=-Dinitrotaluens | SgU6 | N.D. J36UG| T2 j39U6 | 18 ] 8%
|Pyrens ! SO U6 | N.O. ] 42 U6 | 34 F U6 | 76 ] 10%
11,3 = Oichlorcbenzens | s0Us | N.O. ] 24 UG | 48 | 26 U6 | 52 i 3%
11,2 - Dichlerobenzens | 50 U6 | N.D.  123UG | 46 [ 25 U8 | 50 i 3%
L | | | l 1 1 ]

l ] l L l l L

l ! l l L { |

L { 1 l l | l

i l L i L | H
[ l l | l | } L .
l | i 1 l 1 | i
l | 1 i i L | |

* matrix Spike
3= Magrix Spike Duplicate

55 Relative Percent Diffsrenca

Century Sample Mumbers: 0666-5226 0693-5262 0693-5263 0693-5264 0693-5268
0693-5266 0693-5267 0693-5260 0693-5269 06935270

069352

0629~4804R 0623-4888R 0629-4833R 0647-4396R

0675-5121R 0686~5194R 0686-5207R 0759-5726 (0758-8721




MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
QC SAMPLE NO: 880629-4891

QC BATCH NO:  350-45

NET Mid-Atlantic Sample Numbers: 830629-4891 880629-4882 880645-4992 880646-4988
830629-4896 980629-4884 880629-4885 830687-5229
8806875230 880687-5231 880687-5233 880675-5122
880675-5128 880875-5129 880675-5130 880675-5134
880675-5133 880675-5121 880675-5131 880675-5135

| l | | | | | !
| | SPIKE | SAMPLE | CONC.| % | CONC.| % |
| COMPOUND NAME | ADDED | RESULT | MS | RECOVERY | MSD | RECOVERY | RPD
| | { [ | .| [ |
[.. 1.uglkg. | 1. ua/kg_| ol vglkg | |
[Benzene {80 { MO ] 511 181 |.S2 | 104 § 3
{Bromodichloromethane { .50 {__ND __ | §2 | 102 _j Sz | 104 t 2
|Bromafora {50 _f _NO___| S0 i 100 | 53 | 106 | 6
| Bromceethane b 50 L. NO___ | 56 | M2 | S4& 1 108 { &
{Carbon_Tatrachloride l__.50 ] NDO___ ] _.S5 |16 {1 s§s | 114 | @
© 1 |Chlarobenzens 1,50 1 WO} S} 104 1 S3_ | 108 | 2
{i  |Chiorodibromomethane P50 1 _ND___ | 52 | 104 ] S2 | 104 | 0
|Chioroethane bS50 ] _ND___ ] 6T | sk | 41 | 9 | d
i1 |Chlorafarm [__.SQ_ ! ND__ | 54 | 108 ] 55 | mne | 2
!: jchlgromsthane |50 | N0 | 38 | 16 | 3@ { 1 10
' [1,1-Dichloroethane 50| _ND | 82 1 104 | 52 | 104 [ 0
[1,2-Bichlorosthane | 50 | _NO___ .81 | 102 1 53 I 106 | 4
11,1-0ichlaroethane (o...50 | NO__f 52 104 | 52 | 104__| 0
|Total_1,2-Oichloroethene | S0 § ND | 52 | 104 [ S2 | 104 { @
|1:2-Dichlorapropans i S0 | ND | 50 | 100 156 | too | 0
feis=1,3-0ichloropropene | 61 | NO_ | 62 | 192 | 62 | 102 § @
|Trans-1,3-0ichloropropene | 39 | MO __ | 39 4 100 | 48 ] 103 | 1
|Ethylbenzene [___.50_ | _ND___ | 54| 108 | 54 | 108 9
iFlugrotrichloromethane | 50 | ND | §3 | == I M oy
[Methylens chioride .50 | _NO __ | SO0 |._t00 | SO0 ] 100 i 0
[1.1:2:2, Tetrachloroethanej 50 | ND | 48 | 36 | 49 | 98 | 2
| Tatrachlorosthene (.5 | _NO___ | 54 [ 108 | 55 | 110 | 2
|Toluene IS8 | NO___ | S& | 108 | & ) 108 |0
{11 1-Trichlorosthane____ | S0 | ND | 55 | 110 | 85 | 10| o
[1.3,2-Trichloroathane____ | SO | ND | S1 | 102 | St [ 102 ] @
[Teichlorosthene |56 | MO __{ 53 { 106 | 55 | 110 |
[Vinyl Chloride [ S8 | ND | 43 | 98 ] 43 1 8 | 0
) {1,2-0ichlorabenzens |50 ] _NO___ | 53 | _106_ | S6_ | 112 | &
.. {1,3-Dichigrobenzene [ 50| _NDO___ | 49 | 98 | 50 | 108 | 2
: 1 |1,4-Dichlorobenzene lo50_ ] NO__ ] 43 |98 | & | 88 |
L4 [1,2-0ichloroethane-d-4(ss){ 50 | NO._ | 48 | 96 | 48 | 96 1 0
{Teluene-d-8_(33) { 50 { NGOt 51 | 102 | S0 {104 |
{8romof juarcbenzene (ss) | __ 5¢ j _NO__ | SO f 100 | 49 | sS4 | ¢
|2-Chlorcethy] Viny] ethee | __ S0 | D __ | 47 | S | A1} 94 _| 2
|Total_Xylenes 1150 | ND | 151 { 180 | 148 I 989 | 2




MATRIX SPTXE/MATRIY SPIXE IPLICATE REDOVERY

OC SAMPLE NO: 88-8629-4894

OC BATCH NO: MR - 7

CENTURY SRMPLES NUMBERS: 88-8629-48%4 B8-0629-4883 B8-0629-4889 88-8629-4438
83-0629-429¢ B8-9629-4887 63-8623-4895 88-0629-48%2
82-0686-5208 88-9686-3206 33-8685-5207 A8-0686-5209
88-0782-5346 88-9685-5197

| I { ! | | | | H
1 ! SPIE | SAPLE | CONC.I X { CONC. ! t S |
1 COPOND NAE | ADDED | RESULT | MS | REDIVERY | WSD | RECOVERY ! 0 |
! [ { ! | 1 ! { !
| . 1 NS ] NG - | ING ! i !
| Bemzeme S8 1 53 121 ! 136 1128 I {58 118 1
{ Bromodich] oromethare l_ ! W IS | 198 149 198 12 1
|Bromofors 81 N 189 |98 L) | 98 i
| Bromomethane I S8 1 N % | R 4 | 94 12 !
ICarbon Tetrachloride .5 ! W i% 11 153 | 186 -
IChiorobenzene IS 1 MW 1\t 116 57 1 114 12t
|Chlorodibromomethane %1 o 15 | _ 1 151 1102 e !
iChlorcethane ! A 1 N 148 14 158 i 108 14 [
IChlorofore ! . IR | 143 9 158 1108 [ 2 !
1Chlorowet hane | S8 1 ND_ 14 9% 147 . 12 |
Dichlorodifluoromthane | %2 1 = ! H ! I I ¥
11, 1-Dichiorosthane [ % ! o 143 . | 146 1% 12 !
11,2-Dichloroethane ] S8 1 N 148 I__9% 49 | 9% 12 1
11, I-Dichloroethene | S | N 189 1 98 st | 182 14 |
ITrans 1.2-Dichlorosthene | 58 | ND 143 1 98 158 | 108 12 1
11,2-Dichloropropane S 1 W 1M I__68 143 [, ] 12 |
leis-1,3-Dichlorooropene | 61 | W 157 1 157 | 98 18 1
1Trans-{,3-Dichloropropene | 39 1 M0 138 |9 139 1 198 i3 1
iEthylbenzeve 1l 8! o 1% ] 184 % | 184 19 1
IFluorotrichloromethane 1 58 | MO 1 ! | 1 ! !
IMethylere chloride | 8t & ise 18 158 ! 108 e |
1,1,2,2, Tetrachloroethanei S8 | M 142 | 8 1Y i 82 121
ITetrachlorcethens | B W % | _t12 % 1112 18 !
1Toluere 1% 1 N 1% |18 149 [ 12 |
14,1, 1-Trichlorosthare ] S8 1 N 15t 11 I | 184 12 1
1 l,2Trichlorowthane | S8 | ND 138 1 95 |48 1 % 19 i
ITrichlorosthens 1 3! W 1w b1 133 1186 12 |
{Vinyl Chloride ! » ! o 148 P _9% 148 1% (N ] |
11,2-Dichlorcbenzene 1 81 N 1% 1112 1§t i 192 13 1
11,3-Dichlorcbenzene - - 142 I | 118 12 |
11, 4-Dichlorobenzene I S8 ! o 1852 1184 IS4 1 108 is_
l{,2-Dichlorcethane—d-~blsy)] S8 | M) 143 | 86 1A | 38 12 1
{Tolusne—d-§ {ss) ! » I W 149 1% 147 1 % t 4 ¢
{Brosofluorcbenzene (ss) 1 S8 | W | 1 ] | H i
12-Chloroethy]l Vinyl ester | SO | MO 142 1_ & 142 1 84 18 1
(Bromofluorobenzere (s5) | 58 | N0 153 ! 186 ISt [ 14 1]
ITotal Xylenes 1 1St W 1SS 1 1a3 1152 1 iet 12 1
lo+p-tylenes ;] S8 1 W i t I | | ]
t S I | I ! 1 | ! 1




T

e

Qc

Q<

SAMPLE NQ: 054B-4659

BATCH KO: P230M

QC MATRIX SPIKE/MATRIX SPTEX DUPLICATE RECOVERY

SPIXE SANPLE cong. 2 cong. z
—SOMPQUND NAME hd - RPQwew
L Agoclor 1232 L 1250 p¢ | 1s2 L == 1 114 L == i - } - i
L. ! | i | ! | | |
L ] i | | ] | | ]
. Matrix Splka

Martix Spika Duplicatce
Relative Percant Diffsrence

CENTURY SAMPLE KUMBER: 03548-4659

03543-44611
0629-4885
0629-48%90

O548-4661 O348-4662 0548-4663 O548-i664
0373-4733 0629-4882 0629-4803 0529-4884
0629-4886 0629-4887 0629-4888 0629-4889
0629-4891 0629-4892 0629-4893 0629-4894




¢ ' MATRIX SPIKE/MATRIX SPINE OUPLICATE RECOVERY

QC SAMPLE NO: 0629-4885

QC BATCH N0: QC P236M

-SPINE SAMPLE L

COMPOUND. NAME ADDED RESULT.__ CONC. _ RECOVERY
{Arocler 1232 [ 1250P6 1 N.D. _|l044 N§| 84 |
! ! l | 1 L
L 1 1 | 1 L

¥ Matrix Spike
1% = Martix Spike Duplicate
. 5 Relative Percent Difference

£ : NET Mid-Atlantic_Sample Nusbers: 0629-448§ 0629-4896 0629-4837 0629-4398
: 0687-5227 0687-5228 0647-5229 0687-5230
0687-5231 0Q687-5232 0687-5233 (703-5352
- ' 0100-5324 0700-532§ 0700-5326 0700-5327

§ 0693-5257 0693-5258 0693-5259 0693-5260
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E X ‘ EXPLAMNATION:
| el i .., BF89-h- GROUND WATER MONITORING WELL
i s .
. ¥ [ 3 3F106
) P B L g& PROPOSED GROUND WATER MONITORING WELL
' i i R LOCATION
4 11 [ ‘
‘ L{ B, l® e |l e e ® . N 1.05@  SOIL GAS SURVEY POINT SHOWING TOTAL
¥ NS 0.07vt NS L1 MS 2e9 T 0.42 T j 522 _ o PARKING CONCENTRATION OF VOCs IN ppm (SEE
’ ¥ X 1959 v - 4¢£{BF78F3 LOT APPENDIX B FOR SOIL GAS DATA SHEETS)
——— ' 111970 - e ‘ , o NOR
AL INS .“r-ﬁ ' X . . . . . . 30, SS-10  PROPOSED SOIL/WASTE SAMPLING LOCATION ¥ & 2
A i 1@ 11 @ ) , .
,.-xgsg (1 0421 TNA 11018 NA 0.2 NA 2 - 0.2
Tt i b ABOVE GROUND STORAGE TANK
[ :
A ' AR — == —BALLFIELD BOUNDARY
" foi 0 g DA
ASARES - — —F
Ql e 11 1le é'{ @ R ® ® e ® ® [ OT - T ENCE |
I NA#E 1170061 0.04 LA 1A - 2.3 - R L N e s ——— INTERMITTENT STREAM
I R 5 O & R 1 . ANAMOLOUS ZONE DETECTED DURING THE
| omid e m ot e . SOIL GAS SURVEY
| R11®, ®. . ° . Hy0 = SOIL GAS SURVEY POINT WHERE WATER WAS
| y '  EMCOUNTERED JUST BELOW THE GROUND SURFACE,
! SF103 THEREFORE, NO SAMPLE COULD BE COLLECTED
| e : ~ '
g S'ie ° ° ° C__.DTI = TEST TRENCH CONDUCTED DURING 1989 SALLFIELDS
| ' ‘ 0.76 0.35 NA 0.03 PIVESTIGATION
A= TAMSLE WAS NOT argVIED
' NS = NO SAMPLE COLLECTED
T'e® o ® ° T wmaer mapTa oy
‘ 013 NA U.12 NA
P | i i aaoy L ok 2 1.NG W74 YEAR OF
i o o e . POIEIIIA) CORRLIPCNDING AIR PHOTO
V‘; 0.04 0.04 0.08 0.1 |
Ly MNOTE:
| 1. LOCATION, SIZE, AND SHAPE OF ALL
W, e ® ® °. .. X ITEMS ARE APPROXIMATE.
o 1018 NS 0.23 0.3 1S , 2. GRID SPACING EQUALS APPROXIMATELY 50 FEET.
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APPENDIX B

FIELD PROCEDURES AND QUALITY CONTROL

: The f%eld program was under the overall direction of the
Dames & Moore Field Program Manager. Detailed supervision of the
field work was the responsibility of a Dames & Moore Geologist. 1In

particular, the Dames & Moore Geologist had the following
responsibilities:

. supervision of all sampling, drilling, and well
construction;

° maintenance of the boring logs for each boring;
. collection, labeling and identification of samples;
. performance of the water sampling program;

¢  maintenance of pertinent notes in the field notebook, and
on daily field memos regarding:

- weather

- work performed daily

- supplies consumed daily

- time for developing wells

- approximate flow rate during the development
process

- problems in performing the field work

~ as-built sketches of well construction

- information on water samples including any
difficulties encountered in obtaining samples,
physical appearance of samples (turbidity, color,
odor), etec.

1.0 SOTL. SAMPLING

S0il samples were collected from the locations shown in
Figure 2. sSamples collected from test pits were scooped from the
sidewalls of the excavation using stainless steel "scoopulas."
Samples collected from borings were collected using stainless steel
split spoons. Upon retrieval, samples were immediately transferred
to the appropriate laboratory-supplied container.

After sample collection, sample containers were labeled
appropriately and placed in a laboratory sample shuttle containing
ice.




2.1 DECONTAMINATION OF SOIL SAMPLING EQUIPMENT

All equipment used in the collection of soil samples was
decontaminated prior to each use according to the following

procedure:

a. Wash with a non-phosphate detergént.

b. Tap water rinse.

c. Rinse with 10 percent nitric acid solution.

d. Deionized water rinse.

€. Methanol rinse.

f. Deioni 3:4 water rinse.

g. Air dry.

3.0 DRILLING PROCEDURES

General Procedures

Method of Drilling:

Formation Sampling:

Diameter of Boring:

Decontamination
Requirements:

Hollow~-stem auger.

The driller used 2-inch diameter
split spoon soil samplers.

Soil sampling in the borings was
performed continuously to define the
actual site stratigraphy. After
obtaining each soil sample, the
sampler was cleaned by the
procedures presented in Section 2.1
of this appendix.

Eight to ten inches.

A controlled decontamination area

was selected for rig cleaning, in
the main plant area at a steam
cleaning station. All drilling
tools, including drill rods, bits,
etc. were steam cleaned at the
decontamination area before
initiating drilling. This procedure
was repeated between each boring,
and at the conclusion of the
drilling program. Detergent and

B-2




steam cleaning rinse water was
discharged to the ground surface at
the decontamination area, ensuring
that water was diverted from surface
water drainage.

4.0 WELL CONSTRUCTION PROCEDURES

Specifications and Procedures

Casing and
Well Screen:

Screen slot size:

Storage of casing
and screen:

Cleaning of casing
screen:

Bottom cap
and blank casing:

Gravel Pack:

Placement of the
sand pack:

Four-inch, I.D. Schedule 40 PVC, with
flush screw joints. -

0.010 inch, machine slotted.

The casing and screen lengths were

not stored directly on the ground.
The well string was prepared on a
clean plastic sheet spread out over
level ground.

Casing and screen was steam-cleaned
with a heavy-duty, non-phosphate
laundry detergent (approximately one
cup to 10 gallons of town water),
and rinsed with town water before
being installed in the boring.

A length of blank casing of about two
feet complete with a bottom cap was
installed below the well screen in
wells BF-104 and BF-107.

The gravel pack material was 90
percent by weight larger than 0.020
inch, and haad a uniformity
coefficient of 2.5 or less. :

The gravel pack was emplaced so:
that it extended to three feet above
the top of the well screen. This
was confirmed by measuring down the
annular space with a weighted tape.
The volume of gravel pack material
emplaced was compared with the
volume computed as required, based
on the screen diameter and length.
The gravel pack was poured directly
down the annular space.

B-3




Bentonite seal:

Well Development:

Grouting Annular
Space:

Protective Casing:

Well Labeling:

Surveying:

A bentonite seal (minimum 12 inches
thick) was placed in the annular
space above the gravel pack in each -
well by emplacing 1/4 inch diameter
volclay pellets in the annular
space.

Each well was developed after
completion of its installation for
about one hour using a centrifugal
pump. A new length of tubing was
used at each well 1location. The
discharge rate durlng development
was estimated by using a flve-gallon
bucket and a stop watch.

A Dbentonite-cement grout (5 1lbs.
bentonite and one bag of cement to 8
to 10 gallons of water) was pumped

“into the annular space to fill the

space from the top of the volclay

.bentonite seal to the ground

surface. This was completed as soon
as the well had been developed.

A length of six-inch I.D. steel
casing was placed over the four-inch
well casing in each case to protect
it. It was set about two feet into
the bentonite-cement grout in the
annular space, and sticks up above
the ground surface about two to
three feet. A lockable cap was
affixed to the protective casing.
Two sets of keys were provided (one
each to Dames & Moore and the
client).

The full number of each sampling
well was painted on the protective
casing or cap.

An elevation survey was performed in

which the elevation of the top of

the PVC - well casing (not the
surrounding steel protective casing)
of each well was determined to +0.01
ft., and the reference point marked.




5.0 WATER SAMPLING PROCEDURES

The selected analytical laboratory, provided all the -
sample containers together with the shipping containers (shuttles).
The preservation chemicals added to the containers were in
accordance with EPA-600/4-79~20 (Methods for Chemical Analysis of -
Water and Wastes).

Sampling Procedures

1. The static water level in each well was measured and
recorded to the nearest 0.01 ft. with an electric water-
level indicator. The indicator probe was rinsed off with
distilled water after each wuse, to avoid cross
contamination.

2. The sample-bottle container from the laboratory was
opened and the bottles inspected to ensure that all the
required bottles were present and labeled.

3. Dedicated polyethylene flexible suction pipe was attached
to a centrifugal pump for each well. It was then lowered
into the well so that the foot valve was approximately
opposite the middle of the well screen. In some cases,
a dedicated stainless steel bailer was lowered into the
well so that it was opposite the middle of the well

screen.

4. A minimum of three well volumes was pumped out of each
well. In cases where a bailer was used, water was
evacuated by repeatedly lowering the bailer into the well
and emptying its contents at the surface. To compute the
well volume, the total static water column in the well in
feet was multiplied by 0.65 gallons/foot (for four-inch
I.D. wells.

5. The purged water was discharged to the ground but
diverted from surface drainage. }

6. A dedicated pre-cleaned stainless steel bailer with its
own attached dedicated length of polypropylene line was
used for each well.

7. The bailer and line was slowly lowered into the well
until it was approximately opposite the well screen.

8. For each well sampled, the bailer was handled with a new
pair of disposable plastic surgical gloves. Water
samples were carefully transferred from the bailer to the
sample bottles to minimize the potential for aeration of
the sample, especially those designated for volatile
organics analyses (VOA). No head space in the VOA sample
was allowed.




9. All samplé bottle caps were secured snugly.

10. All sample bottles were labeled and included the date,
the owner, the site name, and sample designation.

11. The sample bottles were packed in a cooler with ice.

12. The Chain of Custody form from the laboratory was
completed and signed and placed in the sample shuttle.

13. The cooler was sealed.

14. The cooler was stored in a secure location for temporary
storage before transport. '

15. The shuttle was delivered to the laboratory via courier
within 7 hours after the samples were collected.

Field and Trip Sample Blanks

One field blank sample was taken for each round of sampling.
The field blank consisted of pouring pure ("zero") water provided
by the laboratory into the bailer from which the water was poured
into the appropriate sample bottles. A trip blank sample,
consisting of 40 ml vial containing pure ("zero") water as provided
by the laboratory, accompanied each sample shuttle. The trip blank
vial was not opened until its return to the laboratory upon
analysis. '
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CHEVRON\CR--BF104 (4)

DEPTH
w
FEET
BLOW

BORING

BF—~104

SURFACE ELEVATION = 10.3°

COUNT  SYMEOLS

DESCRIPTIONS

|
|

ML

NOTES:

1. BORING SAMPLED AND COMPLETED TO
A DEPTH OF 18,0 FEET AND MONITORING
WELL SET AT A DEPTH OF 14,0 FEET ON

/490,

2. GROUND WATER RECORDED AT A DEPTH

GROWN SILT AND GRAVEL, 6~INCH CONCRETE
SLAB AT 1.0°, DRY

BLACK MEDIUM SAND WITH wOO0 AND SLAG
FRAGMENTS, DRY

GRAY SILT AND CLAY WITH SOME COQARSE
TO MEDIUM SAND AND SOWE FINE TO MEDIUM
GRAVEL, MOIST

GRAY CLAY WITH UTTLE SILT

RED TO BROWM SILT AND VERY FINE SAND,
SOME CLAY

RED TO BROWN MEDIUM SAND WTH SOME COARSE
SAND AND SOME FINE TO MEDIUM GRAVEL, TRACE
COARSE GRAVEL

GRAY SILT AND CLAY

LOG OF SOIL BORING AND
MONITORING WELL DETAIL
CHEVRON
PHILADELPHIA REFINERY

OF 11,42 FEET ON 10/4,/90 FROM TOP OF
PYC CASING. WATER LEVEL ELEVATION = 872

3. MOMTORING WELL DEVELOPED BY BALER, |
APPROXIMATELY 10 WELL VOLLMES REMOVED,

4. ELEVATION ARE [N FEET ADQVE MEAN
LEVEL

SEA

BF—-104
TOP OF PVC ELEVATION = 130"

6° DiA PAOTECTIVE STEEL
CASING WITH LOCKING CaAp

BENTONITE /CEMENT GROUT

4" D1a, SCHEDULE 40 PVC
AUSER AIPE

SENTOMTE /CEMENT SEAL

(==tl— 105" DIA. BCREHOLE

Ml SANDPACK (NO.2)

4" DIA, SCHEDULE 40 #vT
SCREEN WITH BOTYOM CAP
0.010" SLOT SIZE

47 DIA, PVC SLT TRAP

CAVE=IN

DAMES & MOORE




DEBTH BORING BF—105% WELL BF—-105

N SURFACE ELEVATION = 10.5° TOP OF PVC ELEVATION = 1326
FEET .
BLOW 6" DIA, PROTECTIVE STEEL
COUNT  SvMBOLS DESCRIPTIONS CASING WITH LOCKING CaP
GROWN SILT AND VERY FINE SAND, UTTLE FINE '

TO MEDIUM GRAVEL, TRACE SLAG FRAGMENTS,
ORY BENTOM(TE /CEMENT GROUT

4% DIA. SCHEDULE 40 PYC
RISER P1PE

GRAY WICACEQUS SILT, MOIST
FENTONITE PELLET SEAL

TAN SILT wWiITH TRACE CLAY AND FINE GRAVEL,
MQOIST

| |---——10.5" DIA. BOREHOLE

UGHT BROWN TQ TAN SILT WTH SOME COARSE e .
SAND AND SOME FINE TO MEDIUM GRAVEL. o i SANDPACK (N0.2)
TRACE CLAY AND COARSE GRAVEL . :

QRANGE TO BROWN COARSE SAND AND MEDWM |4 DIA, SCHEDULE 40 PVC

TO CCARSE GRAVEL, WET AT 10.5 P g%ﬁ%ENSLWIO?IS?Z%mM CAapP

GRAY SILT AND CLAY

LOG OF SOIL BORING AND
MONITORING WELL DETAIL
CHEVRON

PHILADELPHIA REFINERY
NOTES:

1. BORING SAMPLED AND COMPLETED TO
A DEFTH OF 18.0 FEET AND WOMITORIMG
WELL SET AT A DEPTH OF 6 FEET ON
8,/29,/90.

2 GROUND WATER RECORDED AT A DEPTH
OF 13.39 FEET ON 10/4/90 FROM TOP OF
PYC CASING. WATER LEVEL FLEVATION=10.5Y.

3. MONITORING WELL DEVELOPED BY BAILER,
APPROXIMATELY 10 WELL YOLUMES REMOVED.

4. ELEVATIONS ARE N FEET ABOUYE NEAN
. SEA LEVEL

CHEVRON\CR-BF103 {4}

DAMES & MOORE




F
H
H
H

H
i
{
s

b
i
H
!
i

PERTH BORING _ BF—-106 WELL BF—108
1% SURFACE ELEVATION = 116" TOR OF PVC ELEVATION = 1483
FEET
SLow 6" DiA. PROTECNIVE STEEL
DESCRIPTIONS . CASING WMTH LOCKING CAP

o COUNT SYMBOLS

E—
aagm TO GRAY SILT, TRACE SLAG FRAGMENTS,
oR

BENTOMITE/CEMENT GROUT

47 DIA, SCHEDILE 40 PVC
RISER PIPE

BLACK DIL SATURATED, SILT FROM 3 TG +',
HYDROCARBON COOR, 100 spm

BENTOMITE PELLET SEAL

TRACE FINE GRVEL

§ ---—— 10,57 LA, BOREHOLE

. = —— SANDPACK (NO.2)

4" DIA, SCHEDULE 40 PVC
SCREEN WITH B0TTOM CAP
G.019° 5L0T SIZE

COARSE SAND AND MEDIUM TO COARSE GRAVEL

GRAY TO BROWN SILT, WET AT 10.25%'

‘

16 ; BROWN MEDIUM SAND AND FINE 70 WEDRIN S
o GRAVEL, TRACE COARSE GRAVEL. HYDROCARBON Y
s or 300
12 —4- oD P 1.1/ :

14—

4 ' MEDIUM TO COARSE GRAVEL
Gw : ,

3 GRAY SILT AND SOME CLAY, HYDROCARBON OOOR
150 ppen

oq

47 DIA, PVC SILT TRAR

LOG OF SOIL BORING AND
MONITORING WELL DETAIL
BALLFIELDS
NOTES: CHEVRON /PHILADELPHIA REFINERY

1. BORING SAMPLED AND COWPLETED TO

A DEPTH OF 18.0 FEET AND MONITORING
WELL SET AT A CEPTM OF 17.0 FEET ON
8/28 /30,

2 GROUND WATER RECOROED AT A DEPTH
OF 14.93 FEET ON 10/4,/90 FROM TOR OF
PYC CASING.

3. MONITORING WELL DEVELOPED BY BALER,
APPROXIMATELY 10 WELL VOLUMES REMOVED,

4. ELEVATIONS ARE IN FEET ABQVE MEAN
SEA LEVEL

CHEVRON\CR-BF108 (5)

DAMES & MOORE




CHEVRONA\CR—BF107 (5)

DERTH BORING - BF—107 WELL BF—-107

N SURFACE ELLEVATION = f1.0° TOR OF PVC ELEVATION = 13.55°
FEET
SLOWw ‘ 8* DA, PROTECTIVE STEEL
COUNT  SYMBOLS DESCRIPTIONS CASING WTH LOCKING CAP
LIGHT BROWN MICACEDUS SILT, TRAGE MEDIUN
7O COARSE GRAVEL, TRACE CLAY, DRY TO
8- MOIST AT 2° -
2 asuromtz/ceuzm GROUT
15 4" DIA. SCHEDULE 40 PVC
ML RISER PIPE
4 —|
BENTONITE/CEMENT SEAL
7
5 — |
“p—-— SANOPACK (40.2)
? TAN COARSE SAND AND FINE TO MEDIM GRAVEL. - 10.5" OIA. BOREHOLE
MOST g 8
MEDIUM TO COARSE GRAVEL WITH SOME FINE . 70 4 DIA SCHEDULE 4 PYC
GRAVEL, UTTLE COARSE SAND, SATURATED AT 10.5 m%r T £ oA scueDue 40 e
0.010° SLOT SIZE
1Z —
14 — |
LIGHT BROWN TO TAN MICACEQUS FINE TO VERY
16 FINE SAND WITH TRACE SiLT, AND THIN (<17) 6
LAYERS OF SILTY CLAY
v
ML
13‘ g —
i 4 DIA, AVC SLT TRAP
20 - 20
LOG OF SOIL BORING AND
MONITORING WELL DETAIL
CHEVRON
NOTES PHILADELPHIA REFINERY

1. BORING SANPLED

AND COMPLETED TO
A OEPTH OF 20.0 FEET AND WONITORING
WELL SET AT A DEPTH OF 20.0 FEET OM
8/29,/90,

2. GROUND WATER RECORDED AT A DEPTH

]

-

OF 13.57 FEET ON 10/4,/9Q FROM TOR OF
PYC CASING.

MOMITORING WELL OPED BY BAILER,
APPROXIMATELY 10 YOLUMES REMOVED.

ELEVATIONS ARE N FEET ABOVE MEAN
SEA LEVEL.

DAMES & MOORE




CHEVRON\TP~123 (3)

=
DEPTH 3
N '&l TEST PIT 5S—1
FET g
0 L smgors DPESCRIPTIONS
SROWN SILT AND SAND, SOM
FINE ORAVEL, MosT o SOME
2 —25 BLACK OL SATURATED SILT, MOIST,
HYDROCARBON OQRCR
ML
£ —sp
& ——sa
CONCRETE 545 AT 7.0
TOTAL DEPTH =
SAMPLE COLLECTED FROM 3.0°
5 —

©
rg
IR READINGS

TEST PIT s55-2

N
FEET
- SYMIOLS DESCRISTIONS
.Y ]

SROWN SILT. THACE FINE GRAVEL. BRICK
FRAGMENTS, O

2 —a0+

' M1 | BLACK OIL SATURATED SILT, MGIST,

HYDROCARBON OUOR

4 —400]

& CONGRETE SLAB AT 8.0°

]

3

¥
PID READINGS

TOTAL DEPTH = 8.0
SAMPLE COULECTED FROM 3.5

TEST PIiT S8S-3

N
FEET
0 SYMBOLS DESCRIPTIONS
e ———r————————— ]
} BROWN. SILT, TRAGE FINE GRAVEL, BRICK
0 FRAGMENTS, DRY
2 —_—
50 BLACK DIL SATURATED SILT, MOIST,
. HYDROCARBON OIOR
&
: ML ,
& —10 ALTERNATING LAYERS OF BROWN SILT AND
- BLACK OIL SATURATED SILT, LITTLE GRAVEL,
. MOIST, HYDROCARBOH COOR.
8 —
10 CONCRETE SLAS AT 10
TOTAL QEPTH = 10.0°

SAMPLE COLLECTED FROM +.0°

TEST PIT LOG

BALLFIELDS

CHEVRON /PHILADELPHIA REFINERY

DAMES & MOORE




BORING SS—4

FiD READINGS

SrMaoLs DESCRIPTIONS

e
- TAN MEDIUM SAND AND FINE TO MEDIM
SW | GRAVEL ORY

GRAY SILT AND VERY FINE SAND, MOIST,
HYDROCARBON OOCR

(=]

BROWN SILT AND CLAY, TRACE FINE GRAVEL

COARSE TO MEDIUM GRAVEL AND COARSE
SAND, MOIST, HYDROCARBON COOR

TOTAL DEPTH = 11,0
SAMPLES COLLECTED FROM %.0° AND 8.0°

T

BORING S5-5

P READIN?S

§
=
i

DESCRIPNIONS

TAN SILT AND FINE SAND, TRACE CLAY,
MOIST

GRAVEL AND COARSE SAND, MOIST, HYDROCARBON
000R

TOTAL DEPTH = 10.0° .
SAMPLE COLLECTED FROM 7.4°

LOG OF SOIL BORING
BALLFIELDS
CHEVRON /PHILADELPHIA REFINERY

CHEVRON\BL.~55 (5}

DAMES & MOORE




BORING SS—6

PID READINGS

SYMIOLS DESCRIFTIONS

TAN FINE SAND AND SILT, TRACE CQARSE
GRAVEL AND CLAY, ORY

GRAY SILT, MOIST, HYDROCARBON QDOR

MEQIUM TO COARSE GRAVEL, UTTLE COARSE
SAND, WET AT 10.5'

4

o0 OO0 Q0 Q0 O

TOTAL DEPTH = 11.0'
SAMPLE COLLECTED FROM 10.0

~
R

BORING 35-—7

=
¥
T

SYMEOLS DESCRIPTIONS
GRAY SILT, DRY HYDROCARBON OOOR

ORANGE TQ BROWN FINE SAND

GRAY SLT

TOTAL GEPTH = 10.0°
SAMPLES COLLECTED FROM 2.0° AND A0

LOG OF SOIL BORING
- BALLFIELDS |
CHEVRON /PHILADELPHIA REFINERY

CHEVRON\BL~87 (5)

DAMES & MOORE




Unified Soil Classification System

. . Graph |Letter . .
Major Divisions iymbot ymbot Typical Descriptions
Clean ' Well graded gravels, gravel -
Cravel Gravels GW sand mixteres, little or no fine
and 3 (Little or no Poorl aded 1
Coarse Gr:w_eliy fines) P sang 8r: : gr::ycls. gr;.n.-c:}.r -
Grained Soils mixtures, little or na fine
Soils More than 50% Gravels . Silty gravels, gravel - sand -
of coarse fract- with Fines GM silt mixiures
tion RETAINED| 670 :1
on Nod sicve pprecia rc GC Clayey gravels, gravel - sand -
amount o clay mixtures
fines)
Well - graded sands, gravelly
More than 50% Sand (éiea: SwW sands, litls or no fipes
of material is and an
LARGER than Sandy (Little or no S Poorly-graded sands, gravelly
No.200 sicve Soils fines) sands, litile or oo fines
size
More thaa 50% Sands SM Silty sands, sand - silt
of coarse fract- with Fines mixturcs
tion PASSING | (Appreciable
No.4 sicve amount of SC Clayey sands, sz2ad - clay
fincs) mixtures .
laorganic sills and very fine
ML sands or clayey silts with
Fine . slizht plasticity
Grained Silts Liquid limit Inorganic clays of low to
Soils and LESS than 50 CL | medivm plasticity
Clays
HEh OL Organic silts and organic
C : silty clays of low plasticity
More than 50% AIIEEE
of material is Inorganic sits, micaccous or
SMALLER : MH diatomaceous fine sand or
thaaNo.200 sit silty soils
icve si ilts 1 i '
Liui i CH [legsmic iy of s
Clays GREATER than 50 ’
Organic clays of medivm 1o
OH high plasticity, organic siits
Peat, humus, swamp soils
Highly Organic Soils PT with high organic contents

Notes:

1. Dual symbels are used to indicate borderline classifications.
2. When shown on the boring logs, the following terms are used to describe the coasistancy
of cohesive soils and the relative compactness of cohesionless soils.

Cohesive Solls

(zpproximale shearing

strength in KSF)
very soft less than 0.25
sofl 0251 0.5
medium stiff 0.5 to 1.0
suff 1.0 t0 2.0
very stilf 2.010 4.0
hard greater than 4.0

Coheslonless Solis

very loose
loose
medium dense
dense

very dense

These are usually
based on an examina-
tion of soil samples,
penctration resist-
ance, and soil density
data,

% Dames & Moore
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAJLS

Project : Chevron/Philadelphis Refinery
ProjectMo.  113-509-032 '
Date M.¥. completed 2/27/86

Supervising D & M

T. i
Engs /Geologist Ralph T. Gola

Depth (1) Description

*blows /ft
.nmpln

o Asphalt
SM Sty sand with some gravel
and trace clay, mediam
brown, damp, mediam
dense (fill).
change to blackish-brown,
stight petroleum odor
3 —i. ML
Clayey sitt with trace sand,
blackish-brown, wet to
saturated, soft; petroleumn
oder
10 o wood debris; resistance
15 —
20 —
Notes:

¥ Blows taken using 8 140 id hammer falling 30 inches.

** All s0ils classified by visual inspection.

Boring/well No. -A19

Location - Chevron RQM
Driller - Yarren George
Drilting Completed - 2/21/86
Type of Rig ~ Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 1g°
Borehole Depth - 12’
Casing/Screen Type - PYC
Casing Diam. - 4
Casing Depth - 116~
Screen Setting - 1'6% - 116~
Stot Width - 0.02*
_Type of Seal - , Bentonite
Type of Fiterpack - 82 Sand
_Type of Grout - Cement /Bentanite
MEASUREMENTS (NGYD)
Top of Casing Elevation - 9.52°
Static ‘Water Level Elevation - 5T
Date Measured - 1/13/87
Surface Elevation - 928"
TEST DATA
Pumgp Type -
Depth to Intake (ft) -
Satic Water Level () -
Pumping Yater Level (1) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -
Cement Grout  YZZZ

DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well Ng. - A190

Pro.ject No. 113-950-032 Location - Chevron Refinery
Date Mw. completed 10/30/86 Diriller - Larndert . Inc.
. guo:rvis'n; D&M David Drifling Completed - 10/30/86
eologist DavVid ¥Wagner
’ 9 Type of Riq - Hollow Stem Auger
Depth (ft) Descr ption CONSTRUCTION DATA
< Borehole Diam. - 10"
2 -
.-.g Borehole Depth - &0°
00— : .
- ML S with some fine to coarse Gastg/Soreen Type - Pve -
:0:' sand, trace clay, brown, soft, Casing Diam. - ' 4*
;?;' "? moist; petrolewm odor
. A Grading to very dark gray, Casing Depth - &0
?/ /é saturated 5 Setting - e e
{ 107?— g é Sw Fine o coarse sand with some creen Setting 30~ 60
% ‘é fine gravel, little silt, blackish Slot idth - 002"
{ / ; or &y, medium dense, saturated;
2 g ?// resistance encountered - wood 14pe of Seal - Bentonite
: Z g Type of Filterpack - . 2 Sand
It 7z .
20—2-—_ g ?/ o ST vith clay, dark oray, Type of Grout - Bentonite
? f s0ft, moist; organics; MEASUREMENTS(NGYD)
s 7’ % MICaceous ; weak petroleum ]
r é ?/ odor Top of Casing Elevation = 1,69
L <0 Z g Static Water Level Elevation - -1.71
/// % SHELBY TUBE taken Date Measured - ° 12/22/86
Z 5’/ from 30' to 31.5
/,; 7 Surface Elevation - 869"
3 7 2 TEST DATA
/ /
40 é :7‘// Increasing clay; sit and clay  Pump Type -
z WP é
- A CL  Clay with some st and Tittle  De0th to Intake () -
%27 :
s Z % fine sand, reddish-brown, soft, Satic Water Level (ft) -
7 ,/% saturated, micaceous
é Pumgping ater Level (ft) -
50—im 7
‘ 28 - Z Sy Fine to coarse sand with some Drawdown () -
B fine gravel, reddish-brown, -
L mldI=E redium dense, satur sted Length of Test (Hrs)
46 A= Grading to brownish-gray WELL cousnucmm-xcv
7 = Increasing density : dense FILTER PACK =8
60-—3? ncreasing gravel: fine gravel BENTOMITE SEAL -
Nates: and sand BENTONITE GROUT
* Blows taken using 8 140 1b hammer falling 30 inches. CAVE IN MATERIAL
** Al so0ils classified by visual inspection. CONCRETE ]

DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Boring/well No. - B48

Project : Chevron/Philadelphia Refinery

Project No.

113-909-032

Date M.¥. completed 2/21/86

Supervisimg D & M
Engineer /Geologict

&
=
>
)
ot

['blows/ft

10 —

20 —

Notes:

satnples

Mark Robertson

.Description

i1 opq  Silty sand with trace

gravel, brown, petroleumn
ogor
grades to dark grey

trace gravel and clay

very soft

OH/ Sitty sand and fbrous peat
Y

* Blows taken using 9 140 1b hammer falling 30 inches.

¥ ANl soils classified by visual inspection.

Location - Chevron Refirery
Orilier - Yarren George
DriTling Completed - 2/21/86

Ay ue nng Ut SLeM AOQer

CONSTRUCTION DATA
Borehole Diam. - 10°
Borehole Depth - 16"
Casing/Sereen Type - BVE

‘Casing Diam. - 4"
Casing Depth - 14
Screen Setting - 4'~- 14"
Slot Width - Q02*
Type of Seal - Bentonite
Type of Fitterpack - #2 Sand
Type of Grout - Cement /Bentonite

MEASUREMENTS (NGYD)
Top of Casing Elevation - 8.90°
Static Water Level Elevation - 8.35°
Date Measured - 1/13/87
Surface Elevation - 8.90°

TEST DATA
Purme Type -
Depth to Intake (ft) -
Satic Water Level (R} -
Pumping Water Level (1) -
Drawdown (ft) -
Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Fitter Pack

Bentonite Seal -
Cement Grout

DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project: Chevron/Philadelphia Refinery

Boring/well No. - B48D

ProjectNo.  '{13-950-032 Location - Chevron Refinery
Date M.¥_ completed  11/6/86 Oriller - Lambert, ne.
ising 0 & M Drilling Completed - 11/6/86
xg;tm David Yagner
- Type of Rig - Hollow Stem Auger
Depth (1) Description CONSTRUCTION DaTA
£ - Borehole Diam. - 10"
3 £
2 E — Borehole Depth - 55"
«® ) “ . .
Y . <] gy Fine to coarse sand with tittle _Casing/Screen Type - PvC
' o to some fine gravel, little clay asing Diam. - -
’ I: and sﬂt, very dark Mow, £ : s
s " s0ft, saturated; strong Casing Depth - s5°
) l: ”trom odor . .
10 6 T ML STt with little clay, very dark —SCTeen Setting - 45 -53
4 I“' brown, soft, very moist; Slot Width - 0.02°
micaceous ; strong petroleurn
: m odor Type of Seal - Bentonite
ncreasing ¢lay ; some ¢lay with Type of Filterpack - 5‘2 Sard
abundant organics
20 . Type of Grout -
% P nereasing clay ; sitt and clay
MEASUREMENTS(NGYD)
+ m Decreasing clay ; some clay and 145 of Cosing Elevation - 9.82"
trace fine sand; organics; weak
a petroleun odor ' Static Water Level Elevation - 217
30— . '
Clay with some silt, dark gray, Date Measured - 12/22/86
soft, very moist; organics; ) ]
very weak petroleum odor Surface Elevation - 850
4 SHELBY TUBE taken - TEST DATA
from 30° to 31 .5'
—'m ' Pump Type -
40 3
Fine to coarse sand with some Depth to Intake (1) -
z - fine gravel, trace siit, reddish- R
20 miE{=FL sv brown, medium dense Satic Water Level (ft) -
fl=EY tur . : '
FI=EL o Fine ;?ir with little to some _PUMPing Water Level (f1) -
S0 S = fine to coarse sand, trace silt o eay
b =i and clay, dark reddish-brown,
1 = [ sy dense, saturated; micaceous  Length of Test (Hrs) -
47 W Fine to coarse sand with some WELL COMSTRUCTION KEY
! Z fine gravel, light reddish-brown
to Yight reddish~gr ay , dense, FLTER PACK
60— satwrated _ BENTONITE SEAL [ ]
Notes: BENTONITE GROUT
* Blows taken using 8 140 1b hammer falling 30 inches, CAVE NMATERIAL  £XX3
2% All soils classified by visual inspection. CONCRETE |

DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION BETAILS
Project :Chevron/Philadeiphia Refinery Boring/well No. - C49 _
Pro'pct m' 1 13'%032 ’ ant-‘m' - mwm Reﬁ"
£ Date MY . completed 2/72/86 Driller - . DT C :Jt
Li Supervising D & M it .
Enqm;;o‘oqst T Helgason Drilting Completed 2/22/86
r\ _Type of Rig - Hollow Sterm Auger
Depthu(ft) Description ~ CONSTRUCTION DATA
E e Borehole Diam. - 7=
[=) a
o ? | § Borshale Depth - 20
n ";y,/’m ML Oravelly silt with trace Casing/Screen Type - PVC
r/ y/ u‘ .
2 22 wck fragments, brown Casing Diam. - 4"
i e Casing Depth - 18"
7 77 :
? g? Sereen Setting - 8 -18°
7 .
5 — 1M Ag Silty clay with some fine 2Rt ¥idth - 9027
r 7 o o L sand, greyish-brown, T f Seal- i
; Z’ % i é <Tightly moist _iype of Sea . Bentonite
i g é Type of Filterpack - 2 Sand
é = Type of Grout - Cement /Bentonite
Z H=E g MEASUREMENTS ( NGYD)
- 10 —mpt | =P petroleurn odor, decomposed :
ﬂ 3 3.: = é_;: material ’ | Top of Casing Elevation - 12.16°
g E é Static 'Water Level Elevation - 5 o4
: = Date Measured - 1/13/87
g H=E //é | Surface Elevation - 10 92°
1S 3 - = /é trace coarse sand, wet TEST DATA
; = ﬁ ‘ Pump Type -
::::: = *_Depth to Intake (1t -
é é Satic Water Level (ft) -
Z
20 - é é Pumping Water Level (/?) -
2 Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
Notes: Filter Pack
* Blows taken using a 140 1b hammer falling 30 inches. Berrtorrite Seal -
: { ] ]
¥+ All s0ils classifi i i p
s0ils classified pq visual inspection. e t Grout
DAMES & MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project .Chevron/Philadeiphia Refinery

Project Mo, 112-9095-032
Date M.¥. completed 2/22/86

Supervising D & M

Engmeer /Geologist €. Fillo
Depth (1) Description
<
(]
3
2
=1
0 L d
Clayey sitt; (AN)
] = Clayey silt, black, wet,
very soft; (oily}
.10 ‘“'2_' trace organics
159 — Sandy gravel, with
43 trace sit, wet, very
dense
20 —
Notes:

* Blows taken using a 140 1b hammer falling 30 inches.

% Al 20ils classified by visua) inspection.

Boring/well No. - C50

Location - Chevron Refrery
Driller - DT Consult
Drilling Completed - 2/22/86
__Type of Rig - HoTlow Stem Auger
CONSTRUCTION DATA
Borehole Diam. - 7"
Borehole Depth - 16°
Casing/Screen Type - ‘ PYC
Casing Diam_ - 4~
Casing Depth - _15'6"
Screen Setting - 3'6%-156"
Stot vidth - Q.02
Type of Seal - Beatonite
Type of Fiterpack - 22 Sand
Type of Groyt - Cement /Bentonite
MEASUREMENTS (NGYD)
Top of Casing Elevation - 135.35°
Static Water Level Elevation- ' 4.71°
Date Measured - 1/13/87
Surface Elevation - 1114
TEST DATA '
Pump Type -
Depth to Intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTICON KEY
Filter Pack

Bentonite Seat -

Cement Grout
DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery
Project Mo. 112-950-032
Date MY, completed 11/4/86
Supervising D & M )
Geokqust David ¥agner
Deptn (1) Description
T w
v &
2
s 3 :
¢ B CL  Clay with some sitt, blackish-
:::Z A, very soﬂl, _saturated ;
, <Y MicIceous ; organics;
2 = =7 petroleum odor
g SHELBY TUBE taken
10 Z from 7' to 9"
2 . M. Increased silt; silt with some
clay ; strong petroleun odor
40 M Litthe to some fine sand
SWw Fine to coarse sand with some
fine gravel, medium brown,
20 dense, salurated
" Increasing gravel; sand and
gravel, trace silt and clay
16 (M ¢{ SP  Decreased fine gravel; fine to
15 i medium sand with trace to
tittle gravel; petroleum odor
30—
40 ——
50—
60—
Notes:

¥ Blows taken using s 140 1b hammer falling 3G inches.
¥+ All w0ils classified by visual inspection.

DAMES & MOORE

Boring/well No. - CS0D

Location - Chevron Refinery
Qriller - Lambert, ba.
Drilting Completed - 11/4/86
Type of Rig - Holow Stem Auger
CONSTRUCTION DATA
Borehote Diam. - 10"
Boretwole Depth - 27
Casmg/Screen Type - PYC .
Casing Diam. ~ 4-
Casing Depth - 26"
Screen Setting ~ 16 - 26"
Shot Width - 0g2”
Type of S;-al - Bentonite
Type of Fitterpack ~ 2 Sand
Type of Groyt -
MEASUREMENTS{NGYD)
Top of Casing Elevation - 13.76°
Static Water Level Elevation - 1.43°
Date Heass.rec;* 12/22/86
Surface Elevation - 10.97°
TEST DATA
Pump Type ~
Depth to Intake (1) -
Satic Water Level (ft} -
Pumping Water Level (ft) -
Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FLTERPACK
BENTONITE SEAL
BENTONITE GROUT G2
CAVE IN MATERIAL
{ONCRETE [ ]
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Froject No. 113-950-Q32
Date MY _completed 10/22/86
Supervising D & M
Geologist David W agner
Depth (ft) Description
T .
" L ]
x a
0 £ :
Macadam underlain by gravel
Fine to coarse sand with some
o fine gravel, little silt, black,
.:4 dry ; brick fragments
)
’:f St with little to some clay,
<] dark - gray, soft, maoist;
5 = ] organics ; micaceous ; weak
3 ) petroleum odor
195 m
15 —glliE: L
3 JHES Increasing moisture; saturated
!
20 -
Notes:
* Blows taken using & 140 16 hammer falling 30 inches.
*#+ AH soils classified by visual inspection.
OAMES & MOORE

Boring/well No. - C9S

l.o?aﬁon - Chevron Refinery
Driller - Lambert inc.
Orilling Completed - 10/22/86
Type of Rig - Hollow Stemn Auger
CONSTRUCTION DATA
Boretole Diam. - 10°
Borehole Depth - 0"
Casing/Screen Type - PYC
Casing Diam. - 4"
Casing Depth - 20
Screen Setting - 10° - 20
Slot Width ~ g02"
_Type of Seal - Bentonite
Type of Filterpack = 82 Sand
Type of Grout -
MEASUREMENTS{NGYD)
Top of Casing Elevation - 1484’
Static Yater Level Elevation - 871
Date Measured - 1/14/87
Surface Elevation - 12.28°
TEST DATA
Pump Type -
Depth to intake (ft) -
Satic Water Level (R) -
Pumping Yater Level {f1) -
Orawdown (/) ~
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FLTER PACK
sentonmE sA. R
COMCRETE | ]

CAVE NMATERIAL )




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project : Chevron/Philadelphia Refinery Boring/weil No. -BF88
Project Mo. 112-909-032 Location - Chevron Refinery
Date M.W.completed  2/26/86 Drifler - Dl Consult
Supervising D & M ' ‘ .Dnﬂ"n; Completed - 2/26/86
Engineer /Geologist Dave vagrer ‘
N ' o Type of Rig - Hollow Stem Auger
~ Depth (1) Description CONSTRUCTION DATA
. S » Borehole Diam. - 7"
x -
2 g Borshale Depth - 14° 6~
0 * “ 5 i3z 9 T -
' 1 oM Silty sand with trace Casig/Sereen Type ina
gravel, brown~black, moist, Casing Diam. - 4"
hard ) ‘
- Casing Depth - 14' 6~
Screen Setting - 467 - 14" g~
5 Clayey silt with trace Slot Width - 002"
CS:E, sand, brown, moist Type of Seal - Bentonite
_Type of Filterpack - %2 Sand
_Type of Grout - Cement /Bentonite
MEASUREMENTS (NGYD)
[
L 10 — Top of Casing Elevation - 12.93"
SC Gravelly medium sand with '
some sitt and clay Static Water Leve! Elevation - 2.4¢°
Date Measiured - 1/9/87
) B :,: Surface Elevation - 9.78
== eL ity clay, oray- TEST DATA
: 15 — brown, moist
Pump Type -
Depth to intake (ft) -
Satic Water Level {f1) -
Pumping Yater Level (ft) -
20 — _ Drawdown () -
Length of Test (Hrs) -
Notes: _ WELL CONSTRUCTION KEY
* Blows tsken using 8 140 1b hammer falling 30 inches. Filter Pack
f ** AN soils classified by visual inspectian. gentonite Seal I
. emmen 2
. - - ComentGrout DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery Boring/well No. - BF89

Praoject No. 113-909-032 Lacation - Chevron Refinery
Date M.W. cormpleted 2/19/86 Driller - DTl Consuit
Supervising D & M DriTting Completed - 2/19/86
E:::'no:]rs;aoroqist T, Helgason
Type of Rig - Hollow Stem Auger
Depth (ft) Description CONSTRUCTION DATA
£ . Borehole Diam. - 7"
% =
a g Borehole Depth - 135
=] -
Q0 . ™ - Gravel to crushed stone, . _
- ] Tight brown . _Casing/Screen Type PYC _
- - G Cascing Diam. - 4-
. *d Silty gravel with
:q some course sand, dark Casing Depth - 13.5°
o brown .
. Screen Setting - 35 -135
1 lot Width - -
5 — -l -] Gravel with some ‘white Shot Width Q02
B b -] gravel with greenish _Type of Seal - Bentonite
X o deposits; reddish brown
. ~ Type of FiHerpack - 82 Sand
- -] Type of Grout - Cement /Bentonite
_ . “J oy MEASUREMENTS (NGYD)
10 —— 1 :j Fine to coarse sand with . L .
14 [H{ ,: some cobbles, dark brown —Top of Casing Elevation .81
4 N Static Water Level Elevation - 261
. N Date Measured - ' 1/9/87
mifEl=t ¥ Surface Elevation - 1157
1S "TEST DATA
T
Pump Type -
Depth to Intake (1) -
Satic Water Level (ft) -
. _ Pumping Yater Level (ft) -
20 — Drawdown (ft) -
Length of Test (Hrs) -
Notes: YWELL CONSTRUCTION KEY
¥ Blows taken using & 140 1b hammer falling 30 inches. Filter Pack T
*£ All soils classified by visual inspection. - Bentonite Seal [

. v
Cement Gt P2 pames 5 MOORE




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project Mo.  113-909-032

Date MW completed 2/19/86

Supervising D & M :
Engineer /Geclogist E J Fillo
Depth‘_’(ft) Description
3w
> =
E=] Qu
2 £
= e
0 “ Fa
Black oily fill (crushed
E ~ stone)
E Black ofly ATl
5 4 - €L Silty clay with trace fine
é 3 sand, tight brown, wet,
# soft
%
/ 1:
g
73
/ 2 . .
10 — 'Y 3 Silty clay with plant
2 ’/’ & fr agenents, brownish gray,
g 3 wet, very soft
)
% Sitty clay with plant
7
s |m é 2 fragments, gray, wet,
7% medium stiff
15 -
20 -
Notes:

* Blows taken using 8 140 1b hammer falling 30 inches.

+% All soils classified by visual inspection.

Boring/well No. - BF90

Location - Chevron ReM
Criller - OriTl Consylt
Drifting Comphted- 2/19/86
Type of Rig - Hollow Stem Auger
CONSTRUCTIGN DATA
Borehole Diam. - T
Borehole Depth - ' 15’
Casing/Screen Type - ‘ PYC
Casing Diam, - 47
Casing Depth - 13"
Screen Setting - I3
Slot Width - 0.0z~
Type of Seai - Bentonite
Type of Fitterpack ~ 82 Sand
Type of Grout - Cement /Bentonite
MEASUREMENTS (NGYD)
Top of Casing Elevation ~ 9,68
Static Water Levei Elevation - 833"
Date Measured - 1/9/87
Surface Elevation - 9 44°
_ TEST DATA
Pump Type -
Depth to intake () -
Satic Water Level (ft) -
Pumping Water Level (ft) -
Drawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY
Filter Pack

Bentonite Seal -

7 i
Cement Grout ZZZ2 DAMES & MOORE




' LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS
Project . Chevron/Philadelphia Refinery -Bortng/well No. - BF99
Project No. 113-9%0-032 Location - Chevron Pefrery
['ate MW completed 10/21 /28 Oriller - Lambert, inc.
Supervising D & M . Orilling Completed - 1G/21/86
Geologist M . .
Type of Rig - Hollow Stem Auger
Depth(t.) Description CONSTRUCTION DaTA
! E Borehole Diam. - 10°
35 Borehole Depth - 35"
x
Y Silt with little to some fine Casing/Screen Type - Pve
sand, trace clay, medium . . - -
' brown, medium dense, moist Casing Diam. 4
E '3 organics Casing Depth - 19 5°
’ Fine to coarse sand with litthe g cun Setting - 25 -155"
1 0: ' fine grave), medium brown,
J ! dense, morst; ctrong petroleun Shot Width - n0z2-
S ador ‘
Ngy Fine gravel with little fine to _Tupe of Seat - Sentonite
coarse sand, irace silt, . s
A rmedium brownd ) Type of Filterpack 2 Sand
20— ‘saturated; strong petroleum Type of Grout -
odor
’ Fine to medium 33nd with trace MEASUREMENTS(NGYD)
silt, light brown, loose, . . .
15 satv.ra‘:hed Top of Casing Evation - - 1337
30 . Grading to orange-brown Static Water Levet Elevation - 2.2
— g i , » 3% Trace to tittle clay and gravel;
13 - W ak potrohun‘:qdor ¥ Date Measured - 1/14/87
Fine to coarse sand with trace Surface Elevation - 1262
fine gravel, trace sitt, or
16 gr » » QT INGge=
brown, medium Jense, TEST DATA
saturated
40 — Purg Type -
Depth to intake (1) -
! Satic Yater Level (/) -
Pumping Water Level (i) -
50 ‘ Drawdown {ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK
60 : pentonmre sea. T
Notes: _ BENTONITE GROUT j
* Blows taken using & 1 40 1b hammer falling 30 inches. CAVE NMATERIAL [0
- %4 Al s0ils clessified by visuel i napection. CONCRETE ' .
- DAMES & MOORE
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS.

Boring/well No. - BF 100

Project - Chevron/Philadelphia Refinery

Project No.

113-950-032 Location - Ehevron Kefinery
Date 11w completed 10/17/56 Driller - Lamessrt | inc.
SupervisngD & M ) Drilling Completed - 12/17/85
Geologist David Wagner
Type of Rig - Hollow Stem Auger
Desc.ri ption CONSTRUCTION DATA
Borehole Diam_ - 10
Borehole Depth - Iz
Clay with some silt, trace Casing/Screen Type - PYC
fine sand, light brown, stiff, Casing Di - -
maist . ‘ 351ng Diam. 4
Sl and clay, trace gravel, Casing Depth - 125"
medium brown, stiff, moist Soreen Setting - - O,
Increasing silt; silt with little 2leen veiting 25 -193
to some clay Slot Width - Qg2
Fine to coarse sand with some
fine gravel, yeTlowish-brown, _Type of Seal - Bentonite
dense, saturated .
Fine sand with little clay , Yittle T4pe of Filterpack - #2 Sand
silt, tight yellowish- brown, Tupe of Grout - Santonit
medium dense, saturated £ =Enonte
Fire to medum sand with trace MEASUREMENTS{NGYD)
to Tittle silt, trace clay,
grayish-brown, medium dense, T9p of Casing Elevation ~ 1462
saturated . . .
1" clay lense from 29" to 30°; Static Water Level Elevation - 1.72
clay with some silt, gray, Date Measured - 1/714/97
moist
Decreasing clay ; trace clay Surface Elevation - 11.46°
Fiﬂo_ to coarse sand with trace TEST DATA
to Hittle fine gravel, trace silt,
40 ] oranqish-brown, medium Pump Type -
dense, saturated
Depth to intake (ft) -
Satic Water Level (ft) -
Pumping Water Level (ft) -
50 ' Drawdown (ft) -
Length of Test (Hrs) -
WELL CONSTRUCTION KEY
FILTER PACK
60-——| BENTONITE SEAL | ]
Notes: - BENTONITE GROUT.
¥ Blows taken using 8 140 1b hammer falling 30 inches. CAVE INMATERIAL 3
** All soils classified by visusl inspection. CONCRETE
DAMES & MOORE L




LOG of BORING and MONITORING WELL CONSTRUCTION DETAIL S

Project . Chevron/Philadelphia Refinery Boring/Wwell No. - BF 101

FrojectNo.  113-950-032 Location - _Chevron Refinery
Date MW completed  15/15/8¢ * Driller - Lambert , inc.
Supervising D & M ) Drilting Completed ~ 10/15/86
eqlogist David Wagner _
Type of Rig - Hollow Stem Auger
Depth (f1) Description CONSTRUCTION DATA
"E - Borehole Diam. - 10°
7 2
=2 £ Bor ehole Depth - 55
0—=" Fine to coarse sand, litile to Casing/Screen Type - ) VG
some silt, trace fine gravel,
blackish~brown, loose, very Casing Diam, - 4"
2 m moist ] ’ i
I Clay with little to some sit, _Casing Dapth - 13
grayish-brown, soft, most; o R
10 abundant organics Sereen Setting 3-13
[ : nics
14 Fine gravel with little to some Slot Width - 002"
fine to coarse sand, trace silt,
very dense, saturated Type of Seal - Bentonite
13 M.y Fine to medium sand with trace B
: siit, Yight brown, medium dense, Type of Filterpack - #2%¢d
20 T, saturated Type of Grout ~
1k MEASUREMENTS(NGYD)
13 Top of Casing Elevation ~ 903
: Grading to fine sand with little - -
30 1o some silt, trace clay Static Water Level Elevation - 219
s - Grading to five to coarse sand  p 1o Measured - 1/14/87
with little to some silt
7 2030 Fine grave! with little to some _Surface Elevation - 6.12
- N P .:.:.:.. fine to coarse sand, trace siit, TEST DATA
Sotelelsle! brown, dense, saturated :
40 — [N Pump Type -
20300050%:
- PR Fine to coarse sand with Tittle  Depth to Intake (f1) -
20 PO to some fine gravel, trace silt :
P ’ ’ . - :
:0:::0:0:0: light brown, medium dense, Satic Water Level (1) |
KX saturated . Pumping Yater Level (R) - |
50 —| 020550 %%, creasing gravel; some fine
PRAHHR Favel Drawdown (ft) -
£ x ]
26, h i Clay with little to some silt, Length of Test (Hrs) -
1 - light reddish~brown, v
o073 rastiain ik WELL CONSTRUCTION KEY
[ 112/6 Fine 0 coarse sand with tittle FLTER PACK
' 60 few gravel, brown, very dense, BENTOMITE SEAL | ]
Motes: saturated BENTONITE OROUT
* Blows taken using a 140 1b hammer falting 30 inches. cAvE MMATERIA B

*% Al soils classified by visual inspection. ' COMCRET
DAMES & MOORE € -
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LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Praject No.

Zupervising D & M
Geologist

Deptn {ft)

1

*blows/

10 —

153 —
41

samples

Notes:

113-930-032

Date MW, completed 10/10/86

David Wagner

Description

Firve to coarse sand with little
silt, blackish - brown, loose,
satur jted

Clay with little to trace silt,
gray, soft, very moist

Clay with some silt, trace fine
sand, very dark brown, soft,
very moist to saturated

Increasad fine sand and silt

Fine sand with little silt and
little clay , brown and gray,
loose, saturated

Fine gravel with little fine to
coarse sand, trace silt, brown
and gray, dense, saturated

* Blows taken using 9 140 1b hammer falling 30 inches.
*% All soils classified by visual inspection.

DAMES & MOORE

Boring/well No. - BF 102

Location - Chevron Refinery
Qriller - Lambert, Inc.
Drilling Completed - 10/10/86
Type of Rig - Hollow Stem Auger
CONSTRUCTION DATA
Borehole Diam_ - g
Borehole Depth - ) 15 °
Casing/Screen Type - PYC |
Casing Diam. - 4"
Casing Depth - 13"
Screen Setting - 3-13
Slot Width - o.0Q2"
_Type of Seal - Bentonite
Type of Fiterpack - *2 Sand
Type of Grout -
MEASUREMENTS(NGYD)
Top of Casing Elevation - 8.40°
Static Water Level Elevation - 495"
Date Measured - 1/14/87
Surface Elevation - 5.40"
TEST DaTA
Pump Type -

Depth to intake (ft) -

Satic ater Level (R) -

Pumping Water Level (ft) -

Orawdown (ft) -

Length of Test (Hrs) -

WELL CONSTRUCTION KEY

FLTER PACK
seNTONITE SEAL. TR
CONCRETE |
CAVE N MATERIAL




LOG of BORING and MONITORING WELL CONSTRUCTION DETAILS

Project : Chevron/Philadelphia Refinery

Project No.

Date M. completed

Supervisirg D & M
Geolagist

Depth (rt)

l*blows/f
' samples

o

ro
| ]

L=
3]
[

[

[L]
(2]
[

o
ANAR

3103 47

S0

60—
Notes:

<

‘113-950-032
10/8/86

David Wagner

Description

Fine to medium sand, some
s, little fine gravel,
brownish—-black, medium dense,
Faturated; brick fragments

Fine gravel with little to some
fine to coarse sand, trace silt,
light brown, very dense, moist

Fine to coarse sand with trace
to little <ilt, Tittle fine gravel,
tight brown, very dense,
saturated

26°'-28" Silt with little fine to
medium sand, little clay, gray,
grading to reddish—brown to-
ward bottom of spoon, medium
stiff, saturated; wood frag-
ments

28'-29' Fine to medium sand
with trace to little silt, Tittle -
clay, trace coarse sand, light
brown, medium dense,
saturated

29°-31° Silt with little fine to
medium sand, trace clay,
brownish~gray , medium stiff,
saturated

21°-32" Fine to mediun sand
with trace te little silt, little
clay, trace coarse sand, light
brown, lcose, saturated
32°-37° Silt with little clay,
trace to little fine sand, gray,
soft, saturated

* Blows taken using s 140 1b hammer falling 30 inches.
*% All soils classified by visual inspectian.

DAMES & MOORE

Boring/weil No. - BF103

Location - Chevron Reﬁn&g
Driller - Lambert Inc.
Orilling Completad - 1048788
Type of Rig - Hollow Stem Auger

CONSTRUCTION DATA

Borehole Diam. - Q-
Borehole Depth - 25
Casing/Screen Type - PYL |
Casing Diam. - 4"
Casing Depth - 14
Screen Setting - 4 -14"
Slot Width - Qo2
Type of Seal - Bentonite
Type of Filterpack -~ *2 Sand
Tupe of Grout - Bentonite
MEASUREMENTS(NGYD)
Top of Casing £levation - i6.73"
Static Water Level Elevation - 2.08
Date Measured - 1/14/87
Surface Elsvation - 13 38"
TEST DATA
Pump Type -

Depth to intake (£t} -
Satic Water Level (ft) -

Pumping Water Level (ft) -

Orawdown (it} ~

Length of Test (Hrs) -

WELL CONSTRUCTION KEY

FLTER PACK
sentonmesea. R
BENTONITE GROUT
CAVE IN MATERIAL
CONCRETE L]
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Unified Soil Classification System

. ., Graph |[Letter | R C.
Major Divisions ’ymgol Kymbol Typical Descriptions
Clean Welil graded gravels, gravel -
Gm\;el Gravels GwW sand mixtures, fittle or no {inc
an (Little or no
Coarse Gravelly fines) GP Poorly graded gravels, gravel -
Grained Soils sand mixtures, litle or no finc
Soils More than 50% Gravels Silty gravels, gravel - sand -
of coarse fract- . . GM silt- mixtures
with Fines
tion RETAINED (A iabl
on No.4 sicve apprccm fc GC Clayey gravels, gravel - sand -
mauat o clay mixturcs
fines)
Well - graded sands, gravelly
More than 509% Sand Clean SW sands, little or oo fines
of materiat is and - Sand .
LARGER than Sandy (Little or no P Poorly-graded sands, gravelly
No.200 sicve Soils fines) S sands, little or o fines
size
More thaa 50% ‘Sanc!s SM Silty sands, sand - silt
of coarse fract- with Fines - mixtures
tion PASSING | (Appreciable
No.d sieve amouat of SC Clayey sands, sand - clay
fincs) mixtures
lgorganic silts and very fine
ML sands or clayey silts with
Fine . 1 slight plasticity
Grained Silts Liquid !imit 7 Inorganic clays of low to
Soils and LESS than 50 / CL medium plasticity
Clays 7 %
: OL Organic silts and organic
H silty clays of low plasticity
More than 50% i
of material is igorgame silis; micaceous ar
SMALLER MH diatomaccous fine sand or
thanNo.200 _ silty soils
sieve size Silts Liquid liit CH lnonl'gatrixitl:tclafy;: olf high
asticity,
Clays GREATER than 50 PHIHCHY, St clays

OH

Qrganic clays of medium (o
high plasticity, organic silts

Highly Organic Soils

PT

Peat, humus, swamp soils
with high organic cootents

Notes:

1. Dual symbols are used to indicate borderline classifications,
2. When shown on the boring logs, the following terms are used to describe the consistancy
of cohesive soils and the relative compactness of cohesionless soils.

Cohesive Solls

{approximate shcaring
strength in KSF)

very soft less than 0.25
soft 025 w0 0.5
medium stiff 051010

suff 1.010 2.0

very stiff 201040

hard greater than 4.0

Coheslonless Solls

very loose
loose
medium dense
dense

very dense

These are usually
bascd on an examina-
tiva of soil samples,
penctration resist-
ance, and soil deasity
data.
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