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EXECUTIVE SUMMARY

Reservoirs 1 and 2, located at the Tosco Los Angeles Refinery (formerly Unogal), were dismantled
and backfilled with native soils in 1995. The closure of both reservoirs was performed under Waste
Discharge Requirements (WDRs) issued by the California Regional Water Quality Control Board
(CRWQCB), Los Angeles Region. Closure included installation of a low permeability cap over fill
soils in each reservoir to inhibit the upward migration of free petroleum hydrocarbons, In eatly
1996, surface soils in the exposed relic berms, located beyond the coverage area of the caps,
exhibited localized hydrocerbon seepage. A work plan was developed to mitigate the
hydrocarbon seepage by extending the low permeability caps beyond the relic berm. The work
plan was reviewed and approved by CRWQCB and field construction activities were initiated in
February of 1997. '

The primary objective of this projeet was to install an extension to the existing Jow penmeability
caps to inhibit future hydrocarbon seepage. The following primary activities were performed to
achieve this objective:

° removed perimeter soils from the planned excavation area;

» treated the excavated soils at an off-site thermal desorption facility to reduce
hydrocarbon concentrations;

o evaluated subgrade soils for environmental and geotechnical considerations, and
performed corrective actions when warranted,;

° installed low permeability clay cap extensions around both reservoirs that tied in
with the existing clay caps and met both the WDR and work plan specifications;

° backfilled over the low permeability clay cap extensions, reusing previously
excavated sojls that were thermally treated at an off-site facility;

° sampled and analyzed the thermally treated caver soils to verify compliance with
the WDRs; and

° compacted all fill soils to at least 90% of the maximum laboratory-derived dry
density.
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CHAYTER 1

INTRODUCTION

This amendment to the October 1995 Backfill and Final Project Completion Report describes
recent post-closure remedial activities. These remedial activities were performed to mitigate
hydrocarbon scepage in the exposed relic berms of two former oil reservoirs. Reservoirs 1 and 2,
located at the Tosco Los Angeles Refinery (formerly Unocal), were dismantled in 1994 and 1995,
The former reservoirs are located at 1520 10 1622 East Sepulveda Boulevard in Carson, California
(Figure 1-1), The reservoir property was previously known as the Wilmington Section of the
Wilmington Manufacturing Complex, formerly owned by Shel] Oil Company (Shell).

Background

Reservoirs 1 and 2, located at the Tosco Los Angeles Refinery, were initially constructed in the
1920s to store unrefined crude oil. The reservoirs were used until the lale 1980s. Environmental
investigations of the perimeter berms and soils underlying the concrete liner were documented in
the following four reports prepared by Brown and Caldwell (BC): "Reservoir Investigation," dated
March 1989; "Berm Material Characterization of Reservoirs 1 and 2" dated September 1993;
"Berm Material and Underlying Soil Characterization of Reservoirs 1 and 2," dated March 1994;
and "Supplemental Investigation of the Underlying Soil of Reservoirs 1 and 2," dated July 1994,

Both reservoirs were dismantled and backfilled with native soils in 1995, The closure was managed
by Ralph M. Parsons Company (Parsons), for Shell Oil Company, under the Waste Discharge
Requirements (WDRs) for Closwe of Two Surface Impoundments (Order No. 94-112), issued by
the California Regional Water Quality Control Board (CRWQCB), Los Angeles Region
(File No. 85-19) (Appendix A). The WDRs detailed in the CRWQCB Monitoring and Reporting
Program No. Cl 7452, dated October 1994, included guidelines for groundwater monitoring,
excavation monitoring, backfill soil characterization, general provisions for sampling and analysis,
and specific reporting requirements. The closure of both reservoirs was managed by Parsons and

documented in a report prepared by Brown and Caldwell, titled Backfill and Final Project
Completion Report, Reservoirs 1 and 2, dated November 1, 1995,

In early 1996, soils at grade in the exposed relic berms exhibited localized bleeding of
hydrocarbons to the surface. These hydrocarbon seeps were observed in fine sandy soils located
beyond the perimeter of the existing low permeability caps. Additional site assessment work was
performed to determine the nature and cxtent of the hydrocarbon seeps. Findings of the
assessment were documented in a report titled Subgrade Berm Soil Sampling at Reservoirs 1 and
2, dated May 17, 1996. Upon review of this report, the CRWQCB requested an amended work
plan to mitigate the hydrocarbon seeps. A work plan was developed for the removal and
treatment of the relic berm soils and installation of an extension to the existing low permeability
caps (Appendix B). The work plan was reviewed by the CRWQCB and approved in November,
1996.
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Low Permeability Cap Extension 1-2

Praject Objectives

The primary objective of this project was to install a low permeability cap extension (LPCE),
designed to inhibit future hydrocarbon seepage in the relic berm area. The following activities were
conducted to achieve these objectives:

The relic berm soils were excavated from around the circumference of each
reservoir, outside and adjacent to the low permeability existing caps. The relic
berm soils were removed to a depth of at least equal to the bottom of the existing
jow permeability cap, extending ontward to at least 260 feet from the midpoint of
the reservoir. Additional areas were excavated where soils were visibly impacted
with residual liquid hydrocarbons.

2, Excavated soils were transported to an off-site thermal desorption facility for
treatment that reduced hydrocarbon concentrations below those specified in the
WDRs.

3. The LPCE was installed across the excavated area using approved import

materials which met or exceeded the minimum thickness and complied with
maximum permeability values specified in the WDRs.,

4, Thermally treated relic berm soil was reused as cover soil over the LPCE to
reestablish the existing grade.

5 Backfill soils were monitored and tested during placement and compaction to
verify compliance with WDRs,

6. A report titled; Amendment 1 to the Backfill and Final Project Completion Report
(i.e., this report), was prepared, documenting this phase of the work.

Construction Process

The planned excavation area covered most of the site, allowing little room for materials storage
and vehicle use. To increase the area of available ground space, the site was subdivided into four
smaller work areas (phases). No more than two phases were excavated at any one time.
Subdividing the project site into the four phases allowed for large vacant areas of land that were
used for stockpiling import/export soils, truck loading/unloading, truck turn around, and
construction equipment parking. The site-was subdivided into the following four phases of

relatively equal size.

Phase 1 Western Half of Reservoir 1
Phase 2 Western Half of Reservoir 2
Phase 3  Fastern Half of Reservoir |
Phase 4 Eastern Half of Reservoir 2
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Low Permeability Cap Extension 1-3

Construction activities began in Phase 1 and continued sequentially through completion of Phasc 4.
A single phase of construction typically consisted of the following sequence of events:
1. Removal of soils in the planned excavation area.

2. Over-excavation and replacement of unsuitable soils (i.e., soils wet with
hydrocarbons or water) with treated soil, if necessary.

3. Installation of the LPCE.
4, Installation of cover soiis to final grade.

The construction process within each phase began with removal of the planned excavation area,
The planned excavation area consisted of a 37-foot wide band around the perimeter of each
reservoir, The boundaries of this band of excavation were at a distance of 223 and 260 feet from
the midpoints of each reservoir (Figure 1-2). The depth of the planned excavation area was o the
base of the existing low permeability cap, generally 2.5 to 4 feet below ground surface elevation.

Subgrade soils which did not meet geotechnical or environmental standards were reworked or
removed and replaced, as appropriate, to provide a stable base for clayey soil placement and
compaction.

Soils removed from within the planned excavation area during Phase 1 included approximately
5 lateral feet of the pre-existing low permeability cap. The cap profile exposed in the excavation
sidewall was measured and found to be 12 inches or greater in thickness throughout the profile in
Phase 1. However, portions of the existing cap were measured to be less than the WDR specified
minimum of 12-inches in Phases 2, 3 and 4. Lateral over-excavation was performed in these
areas until a minimum thickness of 12 inches was exposed. Arcas of lateral over-excavation are
depicted on Figure 1-2 and shown in the As-Built drawings (Appendix G). The LPCE was tied in
to the existing cap by benching the existing cap (including lateral removal of several feet of cover
soil), placement of tmport clayey soils over the benched contacts, scarification, hydration, and
compaction. The LPCE tie-in process is shown on Figure 1-3. A minimum LPCE thickness of
12-inches was confirmed by survey following each phase of construction.

Thermally treated soils originally excavated from the planned excavation areas were reused as
cover soil over the completed LPCEs. Cover soils were visually monitored, sampled and analyzed
to verify that hydrocarbon concentrations were less than WDR-specified values and to certify that
cover soil was compacted to at least 90% of the maximum laboratory derived dry density. Final
grading was performed afler cover soil installation was complete. The final grade was designed to
allow sheet flow runoff of rainfall to reduce the potential for soil erosion by water. The pre-existing
dust control sprinkler system was also reconstructed, providing wind erosion protection for more
than 70 percent of the property.
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CHAPTER 2
SUBGRADE CHARACTERIZATION

Soils encountered in each excavation bottom were assessed to determine if they were suitable as
subgrade. The assessment process consisted of visual evaluation and physical soil compaction
testing, All subgrade soils were visually evaluated during excavation, scarification, and
recompaction procedures. Soil compaction testing was performed in the field to determine if the
minimum required compaction was achieved.

Visual Evaluation

The objective of the visual evaluation was to determiine if the subgrade soils possessed the
minimum engineering characteristics necessary to provide a solid foundation for the placement and
compaction of fill soils, Any oil-saturated soils potentially associated with surface sceps and
water-saturated soils required corrective, action as described below.

Soils exposed during excavation which contained residual liquid hydrocarbons or were wet with
hydrocarbons were removed for subsequent off-site treatment, Soils from which visible liquid
hydrocarbons could be produced when a clump was squeezed by hand were considered “wet”
with hydrocarbons. There were several areas of subgrade soil containing residual liquid
hydrocarbons that required removal, but only a few isolated areas were actually wet with
hydrocarbons. The removed soils were combined with soils from the planned excavation areas
and exported to an off-site thermal treatment facility.

The subgrade soils were visually evaluated during excavation, scarification, and recompaction
procedures. Areas which exhibited pumping, tracking, or other attributes indicative of soft
subgrade soils were over-excavated and reworked or replaced with nearby soils of suitable
moisture content,

Soil Compaction

In-place soil compaction testing was performed after subgrade soils were scarified, recompacted,
and appeared suitable for additional soil placement. Relative percent of soil compaction was
determined by dividing the ficld-calculated in-place dry density by the laboratory derived
maximum dry density. Soils were reworked when test results indicated that compaction was less
than 90 percent of the maximum dry density. All subgrade soils were determined by compaction
testing to be at least 90 percent before successive fill soils were placed. Test methods, data, and
tesults are summarized in the Final Compaction Report (Appendix C).
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CHAPTER 3
LOW PERMEABILITY CAP CONSTRUCTION

A 37-foot wide lateral extension of the existing low permeability caps was constructed around each
reservoir, extending the caps 1o a distance of at least 260 feet from the reservoir center points. The
LPCEs were constructed of clayey soils that were imported from two separate off-site locations.
The clayey soils were visually evaluated, field tested, sampled, and laboratory tested to verify
compliance with the engineering specifications outlined in the WDRs and in the Work Plan.

Clayey soils procured by Loveo Construction Company and used for the construction of the
LPCEs originated from construction sites identified as the “Hawaiian Gardens Site” and the
“Lomita Site”. Soils originating from the Hawaiian Gardens Site were used only in Phase 1 and
comprised less than 20 percent of the soils used during LPCE construction. The remaining 80+
percent of the clayey soils originated from the Lomita Site and were used for Phases 2 through 4.

The clayey soils were hydrated, placed, and compacted in 6-inch thick lifts by Lovco Construction
Company using a grader, bulldozer, and sheepsfoot compactor fitted with 6-inch pegs. The clayey
soils were hydrated during placement and compaction using a water truck equipped with high-
pressure spray fittings. The LPCE was tied in to the existing cap by benching the existing cap
(including lateral removal of several feet of cover soil), placement of import clayey soils over the
benched contact, scarification, hydration, and recompaction.

Material Type

The work plan specified that soils used in the Jow permeability cap extension must have a matrix
composed of a high clay content. Example classifications include SC (clayey sand), CL (fat
inorganic clay), and CH (lean inorganic clay). Soils from both source locations were laboratory
tested in accordance with ASTM D 2487-90 to demonstrate compliance with the performance
criteria defined in the WDRs and the Work Plan. The test results, summarized below in
Table 3-1, indicate that the soils from both source locations were comprised predominantly of
inorganic clay with a low permeability and complied with project requirements.

Table 3-1 Soil Classification

SITE i SOIL TYPE PERMEABILITY PHASE
Hawaiian Garden Site | Silty Clay | ML-CL | 3.06 E-8 cm/s | Phase1
Lomita Site Lean Clay | CH <1.00 E-10 cm/s | Phase 2,3, 4

Laboratory test reports included in Appendix D provide specific test data supporting the above
soil classifications,

e Mhmdishell\3659\report.doc
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Low Permeability Cap Extension 32

Density

The moisture-density relations for each soil type, including maximum dry density and optimum
moisture content, were determined by laboratory testing (ASTM D 1557-78{90}). Field tests to
determine in-place dry density were performed by sand cone method (ASTM D 1556-90). Percent
compaction was calculated by dividing the field test value by the laboratory-derived dry density.
Final density test results demonstrated that at least 90% of the laboratory-derived maximum dry
density was achieved. Test methods, data, and results are summarized in the Final Compaction

Report (Appendix C).

Moisture

The moisture content of all soils was determined in the field by the direct heating test method
(ASTM D 4959-89). Interim soil moisture testing was performed during soil hydration and
placement to determine if additional moisture was needed. When test results indicated that the
moisture content was in the acceptable moisture range, soil placement and compaction was
performed. Final moisture content data was collected and recorded during soil density testing, Test
results indicate that the clayey sails, as specified in the work plan, were placed and compacted at a
moisture content within the range of -1 to +3 percent of their optimum moisture contents. Test
results are summarized in the Final Compaction Report (Appendix C).

Thickness

The thickness of the existing cap was measured in the excavation profile using a hand-held tape
measure, In Phases 2, 3 and 4, portions of the existing cap were measured to be less than the
WDR specified minimum of 12-inches. Lateral over-excavation was performed in these areas
until a minimum thickness of 12 inches was exposed. Lateral over-excavation was performed in
these areas until a minimum thickness of 12 inches was exposed. Areas of lateral
over-excavation are depicted on Figure 1-2 and shown in the As-Built drawings (Appendix G).

The thickness of the LPCE was measured by Olsen and Detilla, a California licensed survey
team. Ground surface elevation was surveyed before and after LPCE construction. LPCE
thickness was determined by the difference of the top and bottom elevations measured at a
particular survey point. Areas which measured less than 12 inches were thickened by adding
more clayey soil, scarifying, and recompacting. The final survey of all LPCEs indicates a
minimum 12 inch thickness throughout the work area. As-built drawings of the LPCE
construction, certified by Parsons Process Group, are included as Appendix F.
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Low Permeability Cap Extension 3-3

Permeability

Eight in-situ soil samples, four from each reservoir, were collected from the LPCEs and tested for
permeability coefficient. One sample was collected from a randomly selected location within each
quadrant of each reservoir. The samples were collected in 6-inch long brass sleeves from a depth
interval of three to nine inches below top of LPCE elevation. The WDRs and work plan specify an
in-situ permeability of 1.0 x 10 centimeters per second (cmy/sec) or less.

The coefficient of permeability was determined by the EPA 9100 and reported in millidarcies and
cm/sec. The following permeability coefficient results indicate that the LPCEs were constructed to
project standards,

Reservoir 1 «
SW quadrant 3.16 x 107 cm/sec
SE quadrant 1.60 x 107 cm/sec
NE quadrant 8.16 x 10 cm/sec
NW quadrant 1.83 x 10”7 cm/sec

Reservoir 2 -
SW quadrant 2.56 x 10® em/sec
SE quadrant 5.4] x 10*cm/sec
NE quadrant 3.39 x 10® cm/sec
NW quadrant 2,83 x 107 cm/sec

Analytical laboratory reports for the permeability tests are included in Appendix D.
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CHAPTER 4

COVER SOIL CHARACTERIZATION

Thermally treated soils originating from the planned excavation areas were reused as cover soil
over the completed LPCEs. Cover soils were monitored, sampled and analyzed to verify that
hydrocarbon concentrations were less than WDR-specified values and to certify that cover soil was
compacted to at Jeast 90% of the maximum laboratory derived dry density.

Cover soils were sampled and tested for petroleum hydrocarbons at the frequencies specified below
to demonstrate that soils placed into the reservoirs had contaminant concentrations less than the
CRWQCB mandated discharge limits specified in the WDR, The discharge limits are summarized

below:

Constituent Limit Test Method
Benzene 0.1 mg/kg

Ethylbenzene 2.9 mg/kg EPA Method
Toluene 4.2 mg/kg 8015m

Xylenes 1.7 mg/kg 1 test/1,000 Yd®
TPH

C,toCy, 1,000 mg/kg EPA Method
CitoC,y, 10,000 mg/kg 8015m
C,10Cy 15,000 mg/kg 1 test/S00 Yd*

PNA's (in TCLP extract) non detect at the PQL's  EPA Method 8270
1 test/1,000 Yd*

Soil compaction testing was also performed to verify that the cover soils were compacted to at least
90% of the maximum dry density. The cover soils were placed and compacted in successive lifis
measuring approximately 6 inches in thickness. The final cover soil thickness was at least 1-foot,

Soil Hydrocarbon Evaluation

All relic berm soils from the planned excavation area were excavated, stockpiled, loaded into
trucks, and transported to a fixed thermal desorption facility. After the soils were treated, they were
hydrated to job specifications, loaded into trucks, and returned to the site for use as cover soils. The
treated soils were either placed directly on the completed LPCE or were stockpiled adjacent to the
excavation for future use. When needed, the soils were hydrated, placed, and compacted in thin lifis
by the civil subcontractor. The WDRs specified that samples be collected and analyzed at the
following frequencies:

e Shimdshet\3659\repont.doe
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Low Permeability Cap Extension 4-2

Paraneter Sampling
Frequency

Total Petroleum Hydrocarbons (TPH) Once/500 CY

(Ci-Cy)

Benzene, Toluene, Ethylbenzene, and Once/1,000 CY

Total Xylene Isomers (BTEX)
Semivolatile Organic Hydrocarbons Once/1,000 CY

A minimum of one soil sample representative of every 500 cubic yards of cover soil was collected
for analysis. Each sample was analyzed for TPH by EPA Method 8015 Modified with results
reported in ranges C,; to Cy, and Cy; to Cyy. Each sample was also analyzed for aromatic volatile
organic compounds by EPA Method 5030/8015m with results reported as both TPH in the range of
Cs to C,; and BTEX. Laboratory test results for BTEX were received at twice the frequency
specified in the WDRs, as approved by CRWQCB personnel.

A minimum of one sample representative of every 1000 cubic yards of cover soil was analyzed for
semivolatile organic compounds by EPA Method 8270 as specified in the WDRs. No samples had
polynuclear aromatic hydrocarbons(PNA) at concentrations greater than 20 times the WDR. limit,
therefore, no analyses using the TCLP were warrantedconcentrations (as analyzed by EPA Method
8270) had exceeded 20 times the Practical Quantification Limit (PQL), the Toxicity Characteristic
Leaching Procedure (TCLP) with EPA Method 8270 analysis was performed on that sample. PQLs
are equal to 3.3 times the Reporting Detection Limit (RDL), which is an industry standard per the
American Quality Standards.

Sample Collection Procedures

Soil samples to be analyzed for petroleum hydrocarbons were collected from treated soil imported
from the thermal treatment facility. Soil samples were collected from throughout the area of fill
placement prior to compaction of fill soils. Soil sample Jocations were typically selected at random
from within each 500 cubic yard area of fill. The samples were collected directly into sampling
sleeves using a 6-inch long solid-barrel core sampler. The core sampler was equipped with two 2-
inch diameter, 3-inch long brass or stainless stee] sample sleeves. Samples were collected by
driving the core sampler into the soils using a hand-driven slide hammer. The sampler was then
extracted, retaining the soil sample within the core barrel, After each soil sample was hand-driven,
the sample sleeves containing the soil were removed from the core barrel sampler. The lead sample
sleeve (bottom 3-inch sleeve) was sealed at each end with a Teflon™ sheet secured by a tight-fitting
plastic cap. Samples were generally collected from a depth of three to six inches below surface.
Sample collection was conducted using Level D personal protective equipment including Nomex™
coveralls, hard hat, goggles, safety glasses, and work boots.

All exploration and sampling equipment was cleaned between sampling intervals by washing in a

e:\hmd\shel\3659\report.doc
DCN 101145




Low Permeability Cap Extension 4-3

Liguinox™ and water solution and rinsing with distilled water.

A sequential sample identification (ID) number was assigned to each sample at the time of sample
collection. This ID number was marked on the sampling container at the time of sample collection,
recorded on a drawing within the daily field notes, and recorded on the Chain of Custody (COC)
record. Sample identification numbers, the location and identity of each sample were recorded on

the field notes.

Pre-printed, gummed, waterproof labels were used on each sample container. Each label also
included initials of sampler, sample identification number, method of analysis required, date and
time of sampling, and project number. Labels were completed using waterproof ink pens. Each
sample was placed in an ice-chilled cooler for delivery to the analytical laboratory following
standard chain of custody procedures.

All pertinent field activities were recorded in a daily logbook. Entries included date, time of day,
weather conditions, attending personnel and subcontractors, sampling locations and field
observations.

Laboratory Analysis

Laboratory testing for aromatic volatile hydrocarbons was performed by EPA Method 5030/8015m
(modified for gasoline-range hydrocarbons). Results were reported as: Benzene, Toluene,
Ethylbenzene, Total Xylenes (BTEX); and Total Petroleum Hydrocarbons (TPH) for carbon chains
ranging from C, to C,,. No BTEX or TPH (C, to C,;) was detected in any of the samples,

Laboratory testing for semivolatile hydrocarbons was performed by EPA Methods 8015m
(modified for diesel-range hydrocarbons) and 8270. Results for EPA Method 8015m were reported
as TPH for carbon chains ranging from C,; to C,, and C,, to C,;. Hydrocarbons in the C,; to Cy,
range were detected at concentrations from <10 to 40 mg/kg. Hydrocarbons in the C,, to C,; range
were detected at concentrations from 11 to 290 mg/kg. These levels are significantly below the
waste discharge limits specified by the CRWQCB.

EPA Method 8270 results were reported as 70 individual hydrocarbon compounds including
polynuclear aromatic (PNA's). Only two samples had detectable levels of PNA’s. Phenanthrene
was detected in two soil samples at concentrations of (.24 and 0.31 mg/kg. No samples had PNA's
detected at concentrations greater than 20 times the laboratory Practical Quantification Limit
(PQL); therefore, no samples were submitied for analysis of semivolatiles using the Toxicity
Characteristic Leaching Procedure (TCLP).

Laboratory test results indicated that petroleum hydrocarbons in the thermally treated cover soils
were at concentrations well below the limits defined in the WDRs and the work plan. Final
laboratory test results representative of the cover soils placed over the LPCE are summarized on
Table 4-1 and Table 4-2. The complete analytical reports ate enclosed as Appendix E.
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Low Permeability Cap Extension 4-4

Soil Compaction

Field tests to determine in-place dry density were performed by sand cone method (ASTM
D 1556-90). Percent compaction was calculated by dividing the field test value by the
laboratory-derived dry density. Final density test results demonstrated that at least 90% of the
maximum dry density was achieved. Test methods, data, and results are summarized in the Final
Compaction Report (Appendix C).

Final Grading

Final grading was performed after cover soil installation was complete. The final grade was
designed to allow sheet flow of rainfall runoff from the capped area to reduce the potential for soil
erosion by water. The pre-existing dust control sprinkler system was also reconstructed, providing
wind erosion protection for more than 70 percent of the property. The specifics of the fill grading
and compaction are detailed in the approved grading and drainage plan included with the
previous work plan reference. The surface condition will be monitored and maintained. Final
grade is shown in the "as built" drawings included as Appendix G.
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Table 4-1.

Summary of Analytical Results

EPA Method 8015 Modified

Initial
Representative Section | Screening Phase 1 Phase 2 Phase 3
Sample Number | Ts-1 TS-2 154 155 TS-7 1S3 TS-9 T TS-15
Volatile Hydrocsrbous:and Volatile Totel Petrolenm HyUrocarbons; EPA Method 8015 Modilied; mghkg | 10 115 SR
Benzene <0.5 <0005  <0.005  <0.005 | <0005 <0005 <0005  <C.005 <0.005
Ethylbenzene <0.5 <0.005  <0.005 <0005 | <0.005  <0.005  <0.005  <0.005 <0005  <0.005
Toluene <0.5 <0005  <0.005  <0.005 | <0005 <0005 <0005  <0.005 <0.005  <0.005
Xylenes <1 <0.01 <0.01 <0.01 <0.61 <0.01 <001 <0.01 <0.01 <0.01
TPHC6-C12 <10 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <Q.1 <0.1
Semivolatile Total Petroleum Hydrocarbons, EPA Method 8015Modified; mg/kg = - 25 AR, SrHER 2 S
TPH C13-C22 <100 <100 <100 <100 <100 <100 36 26 28 35 33
TPH C23-C28 <100 <100 105 <100 <100 <100 87 93 95 100 110
WDR
Representative Section Phase 3 Phase 4 Limits
|S2mple Number TS-17 TS-19 TS-20 Ts-21 TS-23 TS-24 TS-26 TS-27 TS29 TS-31
Volatile Hydrocarbons and Volatile Total Petroleuns Hydrocarbons, EPA Method:8015 Modified, mg/kg .11 07 cn i fn
Benzene <0005  <0.005 <0005  <0.005 <0005 | <0.005 <0005  <0.005  <0.005  <0.005 0.1
Ethylbenzene <0005 <0005 <0005  <0.005 <0005 | <0.005  <0.005 <0005 <0005  <0.005 29
Toluene <0005  <0.005  <0.005  <0.005  <0.005 | <0.005 <0005 <0005 <0005  <0.005 42
Xylenes <0.01 <0.01 <0.01 <0.01 <001 <0.01 <0.01 <0.01 <0.01 <0.01 17
TPH C6-C12 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <. <0.1 <0.1 <0.1 1,000
Semivolatile Total Petroleum Hydrocarbons; EPA Method 8015 Madified; my/kg | 1150 s Sidtn ] et Ao R
TPH CJ3-C22 <19 <10 40 <20 37 22 0 <10 30 29 10,000
TPH C23-C28 51 23 290 165 130 61 23 11 48 52 15,000
Notes: < = Indicates that compound was not detected at specified detection limit.
WDR = Waste Discharge Requirements
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Table 4-2.
Summary of Analytical Results
EPA Method 8270
. WDR
Representative Section Phase 1 Phase 2 Phase 3 Phase 4 Limit
Sample Number TS-3 TS-6 TS-10 TS-13 TS-16 TS-18 TS-22 TS8-25 TS-28 TS-30
Semivolatile' Hydrocarbors, EPA Meéthod 8270, mg/kg: = |/ Lm0 #i oY i R L R e Lty
Acenaphthene <0.2 <0.2 <02 < <0.2 <2 14
Acenaphthylene <0.2 <02 | <62 <02 <0.2 <1 <1 <z <02 <2
Anthracene <0.2 <0.2 <0.2 <02 <0.2 <1 <1 <2 <02 <2 141
Benzo(a)anthracene <0.2 <02 <02 <0.2 <0.2 <1 <1 <2 <0.2 <2 14"
Benzo(a)pyrene <02 <0.2 <0.2 <0.2 <0.2 <1 <1 <2 <0.2 <2
Benzo(b)fluoranthene <0.2 <0.2 <0.2 <0.2 <02 <i <1 <2 <0.2 <2
Benzo(g,h,i)perylene <0.2 <0.2 <02 <(.2 <02 <1 <1 <2 <02 <2
Benzo(k }fluoranthene <0.2 <0.2 <02 <0.2 <0.2 <1 <1 <2 <0.2 <2
Chrysene <0.2 <0.2 <02 <02 <0.2 <l <1 <2 <02 <2 14!
Dibenzo(a,h)anthracene <0.2 <0.2 <Q.2 <9.2 <0.2 <} <] <2 <0.2 <2
Fluoranthene <02 <02 <02 <0.2 <02 <1 <1 <2 <02 <2 14"
Fluorene <0.2 <0.2 <0.2 <0.2 <0.2 <1 <1 <2 <02 <2 14!
Indeno(1,2,3-c,d)pyrene <02 <0.2 <02 <0.2 <02 <1 <] <2 <0.2 <2
Naphthalene <0.2 <0.2 <02 <0.2 <0.2 <1 <] <2 <0.2 <2 14
Phenanthrene <0.2 <0.2 <0.2 0.24 0.31 <] <1 <2 <0.2 <2 14!
Pyrene <h.2 <0.2 <02 <02 <0.2 <I <l <2 <0.2 <2 14!

Notes: < = Indicates that compound was not detected at the specified detection limit.
N/A =Not Applicable
WDR = Waste Discharge Requirements
1 =The WDR limit is equal to 20 times the Practical Quantification Limit.
Samples with semivolatile concentrations above this value were submitted
for analysis using the TCLP extraction and EPA Method 8270.
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CHAPTER 5

SHELL OIL COMPANY CLOSURE STATEMENT

REGISTERED GEQLOGIST'S CERTIFICATION

The enclosed report has been reviewed by a certified engineering geologist who is registered in the
State of California and whose license number and signature appear below.

KJ! ;m, L“r‘-— P‘& ; *v)é(\_)@usw 27 (49

Vijay Bed L Date
Registered Geologist, Certified Engineering Geologist
R.G. 4015, C.E.G. 1247

FACILITY OWNER/OPERATOR CERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my
direction and supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who managed the project, to the best of my knowledge and belief the reservoirs closure
was completed in accordance with the requirements and provisions of Order No. 94-112, I am
aware that there are significant penalties for submitting false information, including the possibility
of fine and imprisonment for knowing violations, '

g oo by .

D. H’arshburger, Plant Managrﬁ'
Carson Plant
Shell Oil Company

Draft Report—Use or disclosure of data contained on this sheet is subfect
{o the restriction specified at the beginning of this document.
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CHAPTER 5

SHELL OIL COMPANY CLOSURE STATEMENT

REGISTERED GEOLOGIST'S CERTIFICATION

The enclosed report has been reviewed by a certified engineering geologist who is registered in the
State of California and whose license number and signature appear below.

Vijay Bedi Date
Registered Geologist, Centified Engincering Geologist
R.G. 4015, CE.G. 1247

FACILITY OWNER/OPERATOR CERTIFICATION

I certify under penalty of law that this document and all attachments were prepared under my
direction and supervision in accordance with a system designed to assure that qualified personnel
properly gather and evaluate the information submitted. Based on my inquiry of the person or
persons who managed the project, to the best of my knowledge and belief the reservoirs closure
was completed in accordance with the requiretnents and provisions of Order No, 94-112. I am
aware that there are significant penalties for submitting false information, including the possibility
of fine and imprisonment for knowing violations.

D. Harshburger, Plant Manager Date
Carson Plant '
Shell Oil Company
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WASTE .DISCHARGE REQUIREMENTS
FOR CLOSURE OF RESERVOIRS 1 & 2
(FILE No. 85-19)




STATE OF CALIFORNIA—ENVIRONMENTAL PROTECTION AGENCY PETE WHSON, Govemor

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
‘LOS ANGELES REGION

101 CENTRE PLAZA DRIVE
MONTEREY PARK, CA 917342156
{213) 266-7500

FAX: (213) 24647800

November 1, 1994

Mr. T. F. Maher ,
Shell 0il Company - Carson Plant
20945 S, Wilmington Avenue
Carson, CA 30749

SHELL OIL COMPANY - 1520 TO 1622 EAST SEPULVEDA BOULEVARD CARSON -
WASTE DISCHARGE REQUIREMENTS FOR CLOSURE OF RESERVOIRS ONE & TWO
(FILE NO. 85-19)

Our lettexr of September 30, 1994, transmitted tentative waste
discharge requirements for closure of two surface impoundments,
referred to as Reservoirs One and Two, at the Wilmington Section of
the former Shell Wilmington Manufacturing Complex.

Pursuant to Section 13263 of the California Code of Regulations,
this Regional Board at a public hearing held on October 31, 1994,
reviewed the tentative Order, considered all factors in the case,
and adopted Order No. 94-112 and Monitoring and Reporting Program
No. CI 7452 (copy attached) relative to the discharge. Please note
that £finding four, requirement one, provision six, and the
expiration date were modified between September 30, 1994, and the
adoption of the Order. These modifications were minor in nature.

The "Monitoring and Reporting Program! requires you to implement
the monitoring program and submit your first technical report under
this program by the 15th of the month following start-up of closure
activities. Please reference all technical and monitoring reports
to our Compliance File number CI 7452. We would appreciate it if
you would not combine other reports, such as progress or technical,
with your monitoring reports but would submit each type of report
as a separate document. All monitoring reports should be sent to
the Regional Board, A : ical S ort i

iott at (213) 266-== if you have any

Please call Keit
T4

uestions or geriments.

: ROSS, Unit Chief
te Cleanup Unit

' cc: See mailing list

Enclosures




Mr,

T. F. Maher

Shell 0Oil Company - Carsomr Plant
Page 2

MAILING LIST-

Mr. Archie Matthews, State Water Resources Control Board,
Division of Water Quality
Department of Toxic Substances Control, Region 4 - Long Beach
South Coast Air Quality Management District
U. 8. Army Corps of Engineers
Department of Interior, U. S. Fish and wWildlife Service
Department of Fish and Game, Region §
Los Angeles County, Department of Public Works,
Waste Management Division
Los Angeles County, Fire Department - Health Hazardous
Materials Division
City of Carson, Department of Building and Safety
Mr, Chris Nagler, Department of Water Resources
Mr. Robert Hastings, Shell 0il Company - Houston Texas
Ms. Meg George, Unocal Los Angeles Refinery - Carson Plant




State of California
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

ORDER NO. 94-112

WASTE DISCHARGE REQUIREMENTS
FOR
SHELL OIL COMPANY
1520 TO 1622 EAST SEPULVEDA BOULEVARD
CARSON CALIFORNIA
(CLOSURE OF TWO SURFACE IMPOUNDMENTS)

{File No. 85-19)

The California Regional Water Quality Control Board, Los Angeles
Region, finds:

1

Shell 0il Company (the discharger) has filed a report of waste
discharge for the closure of two surface impoundments,
Reservolr One and Reservoir Two. These reservoirs are located
at the Wilmington Section of ‘the former Shell Wilmington
Manufacturing Complex, at 1520 to 1622 East Sepulveda
Boulevard in Carson, California. These reservoirs were built
in the 1920s and were originally used to store crude oil
originating from the Signal Hill 0il Field. The reservoirs
were also used occasionally to store vacuum tower feed oil and
coker feed oil which are heavier intermediates. 1In addition,
Reservoilr Two occasionally stored marine fuel oil. The
reservoirs were in continuous use until December 19912, when
they were drained and scheduled for shutdown and eventual
dismantling after Unocal purchased the facility. Under the
terms of the sale of the facility to Union 0il Company of
California (dba Unocal Los Angeles Refinery-Carson Plant) in
December 1991, Shell retained the responsibility for closure
of the reservoirs.

The reservoir berms are about 18 feet above refinery grade and
have approximate slopes of 1.5 to 1 on both the inside and
outside walle. The bottoms of the reservoirs are about 15
feet below refinery grade. The top and outside walls were
covered with asphalt and the inside walls and bottoms were

lined with concrete.

On August 31, 1994, staff granted the discharger permission to
remove and crush the concrete liner covering the interior berm
walls and floor of each reservoir and to remove any soils
under the liner that are saturated with hydrocarbons for
disposal off-site at a licensed point of disposal. With the
liner removed, a more accurate estimation of the volume of
material requiring remediation can be determined.

1 October 31, 1594




1520 to 1622 East Sepulveda Boulevard, Carson

. Shell 0il Company Order No. 94-112

(Closure of Two Surface Impoundments)

4.

The proposed TPH soil cleanup levels detailed in the
requirements section of this Order have been developed by
staff from research conducted by the Western States Petroleum
Association (WSPA). Staff have modified the application of
these levels to reflect conservatism. The Technical Review
Committee (TRC), formed to review soil cleanup criteria, 'is
planning on recommending use of these levels in appropriate
cases and we believe issuing this Order will allow a test case
application at a real site. Since this Order applies to a
smaller site cleanup within a larger area cleanup, staff
believes this provides an excellent opportunity for ¢ollection
of data to determine suitability of using levels higher than
those previously used with 1little or no risk to the
environment in an actual case.

Subsurface investigations in Reservoir One identified
petroleum-hydrocarbon-contaminated soils, up to 71,000 mg/kg
total recoverable petroleum hydrocarbons (TRPH), 16.5 feet
below the reserveoir bottom (brb). Petroleum-hydrocarbon-
contamination (63 mg/kg TRPH) was identified as deep as 46.5
feet brb. Subsurface investigations in Reservoir Two
identified petroleum-hydrocarbon-contaminated soils, up to
36,000 mg/kg TRPH, 26.5 feet brb. Petroleum-hydrocaxrbon-~
contamination (21 mg/kg TRPH) was identified as deep as 51.5
feet brb. Analyses of 30 soil samples from Reservoiy One and
17 soil samples from Reserveoir Two indicate that the ratio of
asphaltenes to TRPH, in the soils underlying the reservoirs,
range from a low of 1% to a high of 51% with an average of
15% . This indicates the soil contamination has a large
percentage of petroleum-hydrocarbon contamination lighter and
more mobile than asphaltenes.

Free-phase petroleum hydrocarbon has previously been
identified on the ground water underlying the reservoirs.
Subsurface investigations at the site indicate that this
ground water pollution originated from on-site and off-site
sources other than the reservoirs. Remediation and monitoring
of this pollution is addressed under Cleanup and Abatement

Order No. 88-69.

Cleanup and Abatement Order No. 88-69, adopted by this
Regional Board on June 27, 1988, directed Shell 0il Company to
cleanup and abate the ground water pollution caused by the
uncontrolled release of hydrocarbons, including refined
product, from their Wilmington Manufacturing Complex (WMC).
Undexr the terms of the sale of the Shell Wilmington Section of
the WMC to Unocal in December 1991, Unocal is responsible for




1520 to 1622 East Sepulveda Boulevard, Carson

‘ Shell 0il Company Order No. 94-112

{(Closure of Two Surface Impoundments)

% -

11.

2.

-

all provisions of Cleanup and Abatement Order No. 88-69, as
they apply to the Wilmington Section.

The Regicnal Board adopted a revised Water Quality Control
Plan for the Los Angeles River Basin (4B) on June 3, 1991.
The plan contained water quality objectives for ground water
within the Coastal Plain of Los Angeles County. The
requirements contained in this Order, as they are met, will be
in conformance with the goals of the Water Quality Control

Plan.

Three basic aquifer units (Gage, Lynwood, and Silverado) are
found beneath the site. The Gage aquifer is from about 40
feet bgs to about 200 feet bys. The Lynwood aquifer is
located from about 200 feet to about 400 feet bgs. Below and
hydraulically connected through an unnamed aquiclude from
about 350 feet to 400 feet below ground surface is the
Silverado aquifer. The Dominguez Gap Barrier Project, which
is designed to impede sewater intrusion into the Gaspur, Gage,
and Lynwood aquifers, is located about tweo-thirds of a mile

east of the site.

Ground water in the Coastal Plain is beneficially used for
municipal and domestic supply, agricultural supply, and
industrial service and process supply. Ground water in the
first aquifer underlying this site is typically low in yield
and high in salinity. Ground water in the Silverado aquifer
is usually of the best quality and quantity.

Water levels beneath the facility vary from 60 feet bgs in
five perched aquifers to about 80 feet bgs in the semi-pexched
aquifer. The ground water flow in the semi-perched agquifer is
to the west in the eastern portion and to the northwest in the
western portion. Ground water beneath the resexvoirs is 73
feet bgs or 58 feet brb.

A January 1991 report by Brown and Caldwell identified the
presence of TPH and toluene, xylene, and ethylbenzene in three
deep (200 feet bgs) ground water monitoring wells screened in
the Gage aquifer. These wells were also sampled in May 1990
and April/May 1991 identifying low concentration levels of
phenolic compounds and benzene (only in WD-3 in May 1990).
The water supply well WW-4 screened in the Silverado aquifer
did not detect any contaminants above the detection limits
when tested in May 1990 and April/May 1991,

A 72-well light nonaqueous phase liquid (LNAPL) hydrocarbon
recovery system has been installed. The system consists of 48

3




Shell 0il Company Order No. 94-112
1520 to 1622 East Sepulveda Boulevard, Carson
{Closure of Two Surface Impoundments)

hydraulically downgradient LNAPL containment wells along the
western property line and 24 wells located in the interior of
the plant. The waste water disposal problem that has delayed
operation of the recovery system has recently been resolved
and start-up of this system is anticipated to begin by
December 1994.

14. A grading and drainage plan for the engineered grading of
135,000 cubic yards of material, prepared by the Ralph M,
Parsons Company, was approved on July 2, 1994, by the County
of Los Angeles Department of Public Works Land Development
Division.

15. This project involves an action taken for the protection of
the environment and as such is exempt from the provisions of
the California Environmental Quality Act (Public Resources
Code, commencing with Section 21100) in accordance with
Section 15321, Chapter 3, Title- 14, of the California Code of
Regulations.

The Regional Board has notified the discharger and interested
agencies and persons of its intent to adopt waste discharge
requirements for this discharge and has provided them with an
opportunity to submit their written views and recommendations.

The Regional Board, in a public meeting, heard and considered all
comments pertaining to the discharge and to the tentative

requirements.

IT IS HEREBY ORDERED that Shell 0il Company (the discharger), in
order to meet the provisions contained in Division 7 of the
California Water Code and regqgulations adopted thereunder, shall
comply with the following:

A. Waste discharge requirements:

Lr Any soils placed into or onto the reservoirs shall have
contaminant concentrations less than the following
discharge limits:




1520 to 1622 East Sepulveda Boulevard, Carson
{Closure of Two Surface Impoundments)

CONSTITUENT LIMI
(mg/kg)

. Shell 0il Company Order No. 94-112

OQRGANIC COMPOUNDS

Aromatic Veolatile Organic Compounds

benzene 0.1
ethylbenzene 2.9
toluene 4.2
Xylene o
Total Petroleum Hydrocarbons

(EPA Method 8015)

g - 0 1,000

i~ Gy 10,000

< 15, 000
Polynuclear Aromatic Hydrocarbons in the
Toxic Characteristic Leaching Potential (TCLP)
extract (mg/¢). Non-detect!

2 Within 60 days of this Order the discharger shall submit
. for approval by the Executive Officex a plan for closure
of the reservoirs in accordance with the requirements of
Chapter 15, Title 23, California Code of Regulations
(hereafter referred to as Chapter 15). The plan shall
specify the placement of a cap or cover with a
permeability of 1 x 10°® cm/sec or less, precipitation
and drainage controls, and post-closure maintenance
including but not limited to Article 4, Article 8, and
Article 9 - Section 2596 and Section 2597 of Chapter 15,
In addition, the plan shall specify the removal of all
soils which exhibit the presence of free-phase petroleum
hydrocarbon.

3 Backfill material must be compacted to 90% compaction to
ensure maximum cap protection and ensure maximum
usefulness of the site.

4, The current ground water monitoring program, required
under cleanup and abatement Order No. 88-69, may be used
to show compliance with Section 2550.8 of the Code for
this waste management unit,

¥ : Non-detect in TCLP extract at the practical quantification limits of
‘ detection for each compound.

5




Shell 0il Company Order No. 94-112
1520 to 1622 East Sepulveda Boulevard, Carson
(Closure of Two Surface Impoundments)

5.

Within 30 days of completing the c¢losure of the
reservoirsg, in accordance with the above approved closure
plan, the discharger shall submit a report documenting
the -closure.

Any off-site disposal of wastes shall be to a legal peint
of disposal. For the purpose of these requirements, a
legal point of disposal is defined as one for which waste
discharge requirements have been established by a
California Regional Water Quality Control Board, and
which is in full compliance therewith,

Any material handling shall be in such a manner as to
prevent its reaching surface waters or water courses.

I

A copy of this Order shall be maintained at the discharge
facility and be available at all times to operating
personnel.

This Order includes "Standard Provisions Applicable to
Waste Discharge Reguirements". If there is any conflict
between provisions stated herein and the "Standard
Provisions Applicable to Waste Discharge Requirements',
these provisions stated herein will prevail,

The enclosed Monitoring and Reporting Program is made a
requirement of this Order.

Neither the disposal nor any handling of waste shall
cause pollution or nuisance odor at the facility
boundary.

The discharger must notify this Board by telephone within
24 hours, followed by written notification within one
week, in the event they axe unable to comply with any of
the conditions of this Order due to:

a, Breakdown of waste treatment equipment,

b, Accidents caused by human error or negligence,
G4 Other causes such as acts of nature, or

d. Facility operations.




shell 01l Company Ordexr No, 94-112
1520 to 1622 East Sepulveda Boulevard, Carson
(Closure of Two Surface Impoundments)

6. This Order is not intended to permit or allow the
discharger to cease any work required by any other Ordexr
issued by this Regional Board, nor shall it be used as a
reaspon to stop oY redirect any investigation or
mitigation activities not required by this Order or any
other agency.

7, These requirements do not exempt the discharger from
compliance with any other laws, ©regulations, or
ordinances which may be applicable, they do not legalize
these waste treatment and disposal facilities and they
leave wunaffected any further restraints on those
facilities which may be contained in other statues or
required by other agencies.

g. Compliance with this Order does not release the
discharger from the responsibility for correcting any
future problems that may arise during subsequent use of
the land and result from contamination left in place at
this time,

G Expiration Date: This Order expires on October 31, 1995.

I, Robert P. CGhirelli, Executive OQfficer, do hereby certify that
the foregoing is a full, true and correct copy of an Order adopted
by the California Reglonal Water Quality Control Board, Los Angeles
Region on October 31, 1994.

: ’) L .o

o 2 ‘A
/245{ AL AL S ise L8
ROBERT P. GHIRELLI, D.Env.
Executive Officer




STATE OF CALIFORNIA
CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
LOS ANGELES REGION

MONITORING AND REPORTING PROGRAM NO. CI 7452
FOR
. SHELL OIl, COMPANY
1520 TO 1622 EAST SEPULVEDA BOULEVARD, CARSON
(CLOSURE OF TWO SURFACE IMPOUNDMENTS)

(File No. 85-19)

The discharger shall implement this Monitoring and Reporting Pro-
gram on the date of issuance of the Waste Discharge Requixements.
The reports detailed in Order No._94-112 (hexreafter the Order)
shall be submitted as required.

The first monthly monitoring report under this program is due on
the 15th of the month following start-up of closure activities for

the previous month.

I. UND WATE ITORI

Ground water monitoring reports shall be submitted according to
Cleanup and Abatement Order Number 88-69,

II. EXCAVATI NI G

A sampling grid shall be established for the reservoirs prior to
backfilling. Sampling locations shall be located where
representative soil samples can be obtained. Soil samples shall be
collected and analyzed for the following Parameters:

Parametey ynig FPregquency
Total Petroleum Hydrocarbons mg/kg Once/$,000 sq. ft.

(EPA Method 8015-C,
to C,, Hydrocarbon Scan)

Aromatic Volatile Organic Compounds

(EPA Method 8240 or Method 8020) rg/kg Once/5,000 sq. ft.
Semivolatile Organic
Hydrocarbons
(EPA Method 8270) ma/kg and mg/e* Once/5,000 sg. ft.
L Results of TCLP extractions are repoxrted in mg/?.

T~ 1 October 31, 1894




Monitoring and Reporting Program For Order No. 94-112
Shell Oil Company : CI No. 7452
1520 to 1622 East Sepulveda Boulevard, Carson

{Closure of Two Surface Impoundments)

III. CKFILL SQIL c I ION

All backfill spil shall be tested, characterized and determined to
be clean soils before it is discharged into the reservoirs. The
discharger shall collect representative samples of this material
and analyze it as follows:

Parametex Unit re ne

Total Petroleum Hydrocarkons (TPH)
(EPA Method 8015-C,
to C,; Hydrocarbon Scan) mg/kg Once/500 CY

Aromatic Volatile Organic Compounds
(EPA Method 8240 or Method 8020

or Method 8015M) ug/kyg Oonce/1,000 CY
Semivolatile Organic Hydrocarbons
(EPA Method 8270) mg/kg Once/1,000 CY
III. GENERAL PROVISIONS FOR SAMPLING AND ANALYSIS
A. All chemical, bacterxiological, and biocassay analyses shall be

conducted at a laboratory certified for such analyses by the
State Department of Health Services, or approved by the
Executive Officer. No changes shall be made in sampling points
without prior approval of the Executive Officer,

B. All verification sampling require 72 hours written and verbal
notice to the Board in oxder for staff to participate in the
sampling.

V. SPECIFIC REPORTING REQUIREMENTS
B The following technical reports shall be filed with the

Regional Board:

1. A "Closure Plan for Reservoirs One and Two" shall be
submited within 60 days of the adoption of the Order, as
required in Requirement A.2. of the Order.

2 A "Petroleum Hydrocarbon Contamination Removal Report',
shall be submitted within 30 days of removal of
contaminated soil for treatment. This report shall
describe the facility name, and location where the
contaminated soil is treated. This report shall summarize

T £ 2




. Monitoring and Reporting Program For Order No. 94-112
shell 0il Company : Cl No. 27452
1520 to 1622 East Sepulveda Boulevard, Carson
(Closure of Two Surface Impoundments)

all final verification sampling, summarize the final
hydrocarbon contamination levels underlying the
resexrvoirs, including laboratory analysis data, and
indicate the quantity and the final disposition of any
material removed from the regervoirs for treatment. The
report shall include all data collected to date verifying
that cleanup levels set by the Ordexr have been met,

3, A "Backfill and Final Project Completion Report" shall be
submitted within 30 days of completing backfill of the
reservoirs, verifying that the backfilling and cleanup or
the construction of a low permeability cap were completed
according to the closure plan approved by the Executive
Officer, according to Requirement A.2. of the Order. A
statement, signed by a responsible official of the Shell
0Oil Company, shall be included stating that the closure
was completed in accordance with the requirements and
provisions of Order No. 94-112 and all other signed
statements required by the Order shall also be included.

B. All technical reports prepared for submittal to the Regional
. Board shall be signed by either a California registered Civil
Engineer, a registered geclogist, or certified engineering
geologist.
£ In reporting the menitoring data, the discharger shall arrange

the data in tabular form so that the data, the constituents,
and the concentrations are readily discernible. The data shall
be summarized to determine compliance with waste discharge
requirements and, where applicable, shall include receiving
ground water observations,

D. Monitoring reports submitted to the Regional Board shall be
signed by:
1. In the case of a corporaticn, the principal executive

cfficer, at least of the level of Vice President or his
duly authorized representative, if such representative is
responsible for the overall operation of the facility
from which the discharge originates;

2 In case of a partnership, a general partner;
3, In case of a sole proprietorship, the proprietor;
) 4. In the case of a municipal, state or public facility,
either a principal executive officer, ranking elected
' " official, or other duly authorized employee.

T = 3




Moniteoring and Reporting Program For Order No, 94-112
Shell 0il Company . CI No. 7452
1520 to 1622 East Sepulveda Boulevard, Carson

(Closure of Two Surface Impoundments)

Each report shall contain the following completed declaration:

" I declare under penalty of perjury that the foregoing is
true and correct.

Executed on the day of at
(Signature)
(Title) "
E. For every item where the xequirements are not met the

discharger shall submit a statement of the actions undertaken
or proposed, together with a timetable, to bring the discharge
back into full compliance with the requirements at the
earliest time.

Ordered by /Zéf’mép /é%:uéél

ROBERT P. GHIRELLI, D.Env.
Executive Officer

Date: October 31, 18
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STANDARD PROVISIONS
APPLICABLE TO WASTE DISCHARGE REQUIREMENTS

DUTY_ TO COMPLY

The discharger must comply with all conditions of these waste
discharge requirements. A responsible party has been
designated in the Order for this preject, and is legally bound
to maintain the monitoring program and permit. Vviclations may
result in enforcement actions, including Regional Board orders
oxr court orders requiring corrective action or imposing civil
monetary liability, or in modification or revocation of these
waste discharge requirements by the Regional Board.

(CWC Section 13261, 13263, 13265, 13268, 13300, 13301, 13304,
13340, 13350).

SENERAL PROHIBITION

Neither the treatment nor the discharge of waste shall create
a pollution, contaminaticn or nuisance, as defined by Section
13050 of the california Water Code (CWC).

[H & SC Section 5411, CWC Section 13263)

AVAILABILITY

A copy of these waste discharge requirements shall be
maintained at the discharge facility and be available at all
times to operating personnel. [CWC Sectiog 13263)

CHANGE IN OWNERSHIP

The discharger must notify the Executive Officer, in writing
at least 30 days in advance of any proposed transfer of this
order's responsibility and coverage to a new discharger. The
notice must include a written agreement between the existing
and new discharger containing a specific date for the transfer
of this Order's responsibility and coverage between the
current discharger and the new discharger. This agreement
shall include an acknowledgement that the existing discharger
is .liable for viclations up to the transfer date and that the
new discharger is liable from the transfer date on. [CWC
Sections 13267 and 13263} _

CHANGE IN DISCHARGE

In the event of a material change in the character, location,
or volume of a discharge, the discharger shall file with this
Regional Board a new Report of Waste Discharge. [CWC Section
13260(c) ). A material change includes, but is not limited to,

the following:

1 November 7, 1990




Standard Provisions Applicable to
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Waste Discharge Requirements

SEVERABILITY

Provisions of .these waste discharge requirements are
severable. If any provision ‘of these requirements are found
invalid, the rewainder of these requirements shall not be
affected., [CWC 921] :

OPERATION AND MAINTENANCE

The discharger ghall, at all times, properly operate and
maintain all facilities and systems of treatment and control
(and related appurtenances) vhich are installed or used by the

‘discharger to achieve compliance with conditions of this

Order. Proper operation and maintenance includes effactive
performance, adequate funding, adequate operator staffing and
training, and adegquate 1laboratory and process controls
including appropriate quality assurance procedures. This
provision requires the operation of backup or auxiliary
facilities or similar systems only when necessary to achieve
conpliance with the conditions of this oOrder. [CHC Section
13263 (£)]

HAZARDROUS RELEASES

Except for a discharge which is in compliance with these waste
discharge requirements, any person who,. without regard to
intent or negligence, causes or permits any hazardous
substance or sewage to be discharged in or on any waters of
the state, or discharged or deposited where it is, or probably
will be, discharged in or on any waters of the State, shall,
as soon as (a) that person has knowledge of the discharge, (b)
notification is possible, and (c) notification can be provided
without substantially impeding cleanup or other emergency
measures, immediately notify the Office of Emergency Services
of the discharge in accordance with the spill reporting
provision of the State toxiec disaster contingency plan adopted
pursuant to Article 3.7 (commencing with Section 8574.7) of
Chapter 7 of Division 1 of Title 2 of the Government Code,
and immediately notify the State Board or the appropriate
Regional Board of the discharge. This provision does not
require reporting of any discharge of less than a repoxrtable

antity as provided for under subdivisions (£) and (g) of
Section 13271 of the Water Code unless the discharger is in
violation of a prohibition in the applicable Water Quality
Control plan. [CWC Section 13271(a))}




Standard Provisions Applicable to
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Waste Discharge Requirements

HONITORING PROGRAM AND DEVICES

The discharger shall furnish, under penalty of perjury,
technical monitoring program reports; such rYepeorts shall be
submitted in accordance with specifications prepared by the
Executive officer, which specifications are subject ¢to
periodic revisions as may be warranted, [CHC Section 13267)

All monitoring instruments and davices used by the discharger
to fulfill the prescribed monitoring program shall be properly
maintained and calibrated as. necessary to ensure their
continued accuracy. All flow measurement devices shall be
‘calibrated at least once per. year, or more frequently, to
ensure  continued accuracy of the devices. Annually, the
discharger shall subnit to the Executive Officer a written
statement, signed by a registered professional engineer,
certifying ¢that all flow mnmeasurement devices have been
calibrated and will reliably achieve the accuracy required.

Unless othervise permitted by the Regional Board Executive
offficer, all analyses thall be conducted at a laboratory
certified for such analyses by the State Department of Health
Services+—The Regional Beard Executive Officer may allow -use
‘of an uncertified laboratory under exceptional circumstances,
such as when the clogest laboratory to the monitering location
is ocutside the State boundaries and therefore:not subject to
certification. All analyses shall be regquired to be conducted
in accordance with the - latest edition. of "Guidelines
Establishing Test Procedures for Analysis of Pollutants" [40
CFR Part 136] promulgated by the U.S. Environmental Protection
Agency. ({CCR Title 23, Section 2230)

TREATMENT FAILURE

In an enforcenment action, it shall not be a defense for the
discharger that it would have been necessary to halt oxr to
reduce the permitted activity in order to maintain compliance
with this oOrxder.—Upon reduction, loss, or failure of the
treatment facility, the discharger shall, to the extent
necessary to maintain compliance with this Order, control
production or all discharges, or both, until the facility is
restored or an alternative method of treatment is provided.
'This provision applies, for example, when the primary source
of power of the treatment facility fails, is reduced, or is
lost. [CWC Section 13263(f)]




Standard Provisions Appl1cab1e to
Waste Discharge Requirements

of any unresolved litigation regarding this discharge or when
requested by the Regional Board Bxecntive Officer.

Records of monitoring information shall include:

(a)

(b

(c)
(@)
(e)
(£)
19. (a) Al

The date, exact place, and time of sampling or
measurenents;

The individual(s) who performed the sampling or
neasurements;

The date(s) analyses were performed;

The individual(s) who performed the analyses:
The analytical techniques or method used; and
The results of such Snalyses.

application reports or information to be submitted

to the Executive otficer shall be signed and certified
as follows:

(1) PFor a corporation--- by a principal executive
officer - or at least the Jlevel of vice

president. 2 la e

(2) For a partnership or sole proprietorship -- by
a genaral °*partner or the proprietor,
respectively. )

{3) For a municipality, state, federal, or other
public agency =~ by either a principal
executive officer or ranking elected official.

(b) A duly authorized representative of a person
designated in paragraph (a) of this provision
may sign documents if:

(1) The authorization is made in writing by
a person described in paragraph (a) of
this provision,

(2) The authorization specifies either an
individual or position having
responsibility for the overall operation
of the regulated facility or activity; and

2




Standard Provisions Applicable to

Waste Discharge Requirements

the Regional Board showing flow volumes will be prevented from
exceeding capacity, or how capacity will be increased, within
120 days after providing notification to the Regional Board,
or within 120 days after receipt of notification from the
Regional Board, of a finding that the treatment plant will
reach capacity within four years. The time for filing the
required technical report may be extended by the Regional
Board. An extension of 30 days may be granted by the
Executive Officer, and longer extensions may be granted by the
Regional Board itself. [CCR Title 23, Section 22132)
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AMENDMENT NO. 1
WORK PLAN FOR CLOSURE

RESERVOIR REMOVAL PROJECT

SHELL/UNOCAL FACILITY
1520-1622 EAST SEPULVEDA BLVD.
CARSON, CA
(FILE NO. 85-19)

INTRODUCTION

This amendment to the November 1994 work plan describes the remaining activities required to
complete the removal and closure of two historic crude oil reservoirs, The reservoirs, known as
Reservoirs 1 and 2, are located at the Wilmington Section of the former Shell Oil Company
demgton Manufacturing Complex, at 1520-1662 East Sepulveda Boulevard in Carson, CA
This site is now the UNOCAL Los Angeles Refinery - Carson Plant.

The reservoirs were built in the 1920°s and were originally used to store crude oil. Later, they
were also used to store heavier refinery intermediate streams such as vacuum flasher feed and
coker feed. Reservoir 2 was occasionally used to also store marine fuel oil. The reservoirs were
in continuous use until December 1991,

Each reservoir was constructed as an excavated center depression encircled by elevated soil
berms. The interior berm walls and floors of each reservoir were surfaced with steel reinforced
congrete. The top and outside perimeter of the berm walls were asphalt-covered. There was a
roof supported by timbers covering each reservoir,

Waste Discharge Requirements (WDR's) for Closure of Two. Surface Impoundments (Order
No. 94-112), were issued by the California Regional Water Quality Control Board (CRWQCB), Los
Angeles Region (File No. 85-19) in October of 1994. The WDR's detailed in the CRWQCB
Monitoring and Reporting Program No, CI 7452, dated October 1994, include guidelines for
groundwater monitoring, excavation monitoring, backfill soil characterization, general provisions for
sampling and analysis, and specific reporting requirements.

Previous reservoir work completed to date includes:

a) emptying the reservoirs,

b) dismantling and removal of the roofs and concrete liners,

c) backfilling the reservoir depressions with berm soils that were mechanically blended to
meet established WDR’s,

d) compacting the backdill to at least 90% compaction,

e) covering the backfill soils with clay caps and cover soil.

e \imdshelN36 59003 56.mt




Completion of this work was documented in a report titled, “Backfill and Final Project
Completion Report, Reservoirs 1 and 2 dated October, 1995 and transmitted to the CRWQCB
with a letter dated November 1, 1995.

It was originally anticipated that completion of the above steps would result in a satisfactory
closure, However, soils near the surface in the relic bérms exhibited localized bleeding of
hydrocarbons to the surface. These hydrocarbon impacts were observed in fine sandy soils
located beyond the perimeter of the existing clay caps. Consequently, additional site assessment
work was performed across the relic berms as described in the report titled, “Sub-Grade Berm
Soil Sampling at Reservoirs | and 2", dated May 17, 1996. Upon review of this report, the
CRWQCB requested this amended work plan.

SCOPE OF PROJECT

The scope of this work plan amendment is to complete closure of the reservoirs, All work will
meet or exceed applicable WDR’s. Work necessary to complete the closure of the reservoirs are

as follows:

1. Excavation of relic berm soils from around the circumference of each reservoir, outside
and adjacent to the existing clay caps. Relic berm soils will be removed to a depth equal
to the bottom of the exijsting clay cap, extending outward to the midpoint of the relic
berms. :

2. Treat the excavated soil in a thermal desorption unit to reduce hydrocarbon concentrations
in soil to below the specified WDR's,

3. Extend the clay cap across the excavated area using approved import materials which
exceed minimum thickness and comply with maximum permeability values as specified in
the WDR's. v

4, Reuse the treated relic berm soil, as feasible, for backfill over the clay cap to reestablish

the existing grade.

5. Sample and analyze backfill soils during placement and compaction to verify compliance
with WDR's.

6. Completion and submittal of a Backfill and Final Project Completion Report
(Amendment 1), documenting this phase of the work.

Note: Any residual liquid hydrocarbons or soils that are wet with hydrocarbons (soils from which
liquid hydrocarbons can be produced when a clump is squeezed by hand) which are exposed
during the excavation will be removed for treatment or offsite disposal in compliance with
WDR’s.
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The following sections provide additional details for the activities described above.

LOW PERMEABILITY COVER INSTALLATION

A low permeability cover will be installed consisting of a clay liner and a protective cover layer
consisting of treated backfill (relic berm) soils. Soils will' be tested using approved ASTM
standards. The clay liner will have as a minimum the following characteristics:

Material type: Predominately clay matrix, classified as SC, CL, or CH (ASTM D-2487),

Density: - Minimum compaction requirement of 90% of the maximum dry density
(ASTM D-1557-78 (90) or other equivalent ASTM method). Density
testing will be performed in accordance with current applicable L.A.
County grading codes. Maximum density and optimum moisture content
will be determined in accordance with ASTM D-1556 or other equivalent,

Moisture: Soil moisture range of -1 to +3% of optimum moisture content.

Thickness: Minimum compacted thickness of 12 inches. Compaction will be
performed using a footed vibratory compactor. Clay will be placed and
compacted in lifts with a thickness that exceeds the length of the
compactor prongs, but not exceeding 12 inches in thickness.

Permeability: Maximum permeability of 10E-6 cm/sec (ASTM D-5084 or other
equivalent ASTM method). Four permeability tests will be performed for
each reservoir at regular intervals.

PLACEMENT OF BA L

A protective topsoil layer consisting of thermally treated relic berm soils will overlie the clay cap.
Soils will be graded, sampled and characterized to insure that the material conforms to the
requirements of the WDR's,

One representative sample will be collected every 500 cubic yards and analyzed for TPH. One
representative sample from each 1,000 cubic yards will be collected and analyzed for BTEX and
polynuclear aromatics (PNA's). Samples which contain PNA's in excess of 20 times the practical
quantification limits (PQL’s) will be further assessed by performing the toxicity characteristic
leaching procedure (TCLP) extraction followed by an additional PNA analysis. Results of the
analyses will be compared to the following limits established in the WDR’s for this project.
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CONSTITUENT LIMIT TEST METHOD

Benzene 0.1 mg/kg

Ethylbenzene 2.9 mg/xg EPA Method 8015m
Toluene 4.2 mg/kg 1 test/1,000 Yd?
Xylenes 1.7 mg/kg )

TPH '

Cito Cp2 i 1,000 mg/kg EPA Method 8015m
Cisto Cn 10,000 mg/kg 1 test/500 Yd®

Czy 1o Cas 15,000 mg/kg '

PNA's (in TCLP extract) non detect at the PQL's EPA Method 8270

1 test/1,000 Yd®

Material which is suitable for use as backfill will be placed and compacted as protective topsoil.
The soils will be placed in horizontal lifts and compacted to at least 90% relative density. Density
testing will be performed at a frequency of one test per 1,000 cubic yards. The topsoil layer will
be a minimum thickness of 12 inches. The specifics of the fill grading and compaction are detailed
in the approved grading and drainage plan included with the previous work plan.  The surface will
be graded and maintained to prevent ponding of water.

OST CLOS MAINTENANC

Post-closure maintenance will consist of regular inspection and maintenance of the cover
materials, Inspections will be conducted once a quarter for the first year after closure and then
annually thereafter. Any damage to the cover materials such as erosion gullies, cracking or
settlement of the final cover, or any slumping or sliding of the cover materials will be noted and
repaired. Drainage structures will also be inspected and repaired as part of post-closure
maintenance,

REPORTING RE NTS

A “Backfill and Final Project Completion Report” will be submitted within 30 days of the
completion of the field work. This report will include as-built plans and specifications of any
cover materials and drainage features and will include the results of all soils testing, compaction,
grading, and permeability tests conducted during the phase of work covered by this work plan.

REVIEWED BY:

Ross Williams, R.G. # 6327
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_August 8, 1997

Mr. Alan Hargraves

¢/o Mr. Terry Ower

Parsons Process Group, Inc.

100 West Walnut Street

Pasadena, California 91124 42/3659-08

Subject;  Final Compaction Report,
Amendment No. 1, Reservoir Removal Project,
1520-1622 East Sepulveda Boulevard,
Carson, California,

Dear Mr., Hargraves:

Brown and Caldwell provided construction supervision and soil compaction testing to
support grading operations at the above referenced site. Grading operations began in
mid-February and were completed at the end of July, 1997. The primary objective of the
grading operations was to install a lateral extension to the existing low permeability cap.

Grading generally consisted of:

excavation;

subgrade scarification and recompaction;
overexcavation, backfill, and recompaction;
clayey soil placement and compaction;
cover soil placement and compaction,

SRy e 1 b

Soil placement and compaction procedures observed during the course of this project were
performed in general accordance with current industry standards.

Site Grading
Fill soils were hydrated to near optimum moisture prior to placement. The fill soils were

placed in lifts generally 6-inches thick or less. Each lift of fill was compacted to a minimum
of 90% relative compaction. Soil compaction tests were taken at a frequency of at least one
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Mr. Alan Hargraves
August 8, 1997
Page 2

test for every 1000 cubic yards of materials placed and compacted. Estimated total quantities
of soils placed and compacted during this project are shown on the following table.

Reservoir 1, Subgrade............... 1,000 cu.yds.
Reservoir 1, Cap soils............... 2,600 cu.yds.
Reservoir 1, Cover Soils............ 6.000 cu.yds.
Reservoir 1, Total..............v00 9,600 cu.yds.
Reservoir 2, Subgrade............... 1,500 cu.yds.
Reservoir 2, Cap s0ils............... 4,000 cu.yds.
Reservoir 2, Cover Soils............ 4.000 cu.yds.
Reservoir2, Total...........covuveee. 9,500 cu.yds.
Project Total.........covovvveniniinee 19,100 cu. yds.

A rubber-tire grader, a D-6 bulldozer equipped with a pull behind sheepsfoot roller, and a 966
loader were utilized to control soil placement and compaction. A water truck equipped with
several high-pressure spray fittings provided moisture control.

Laboratory Testing

The moisture-density relations for each soil type, including maximum dry density and optimum
moisture content, were determined by laboratory testing (ASTM D 1557-78{90}) and are
shown in Table 1. The laboratory test reports are included in Attachment A.

Field tests to determine the in-place dry density of compacted soils were performed by sand
cone method (ASTM D 1556-90). Moisture content was determined in the field by direct
heating method (ASTM D 4959-89). Percent compaction was calculated by dividing the
field-derived dry density value by the laboratory-derived maximum dry density. Final density
test results demonstrated that all soils were compacted to at least 90% of the laboratory-derived
maximum dry density, Results of the field density tests are shown on Table 2. The
generalized test locations are shown on the attached Figures 1 and 2.

Conclusions

Both field observations and test data indicate that fill placement and compaction was
completed in compliance with the parameters specified in the work plan,
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Mr. Alan Hargraves
August 8, 1997
Page 3

We appreciate this opportunity to provide our services. If you have any further questions,
please do not hesitate to contact the undersigned.

Very truly yours,

BROWN AND CALDWELL ,

Vijay Bedi, C.E.G. 1247
Chief Geologist

1 o
Robert Pope
Geologist

RP:re
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TABLE C-1
COMPACTION DATA
(ASTM D1557-78{90})

Identification Soil Optimum Maximum Dry
Number  Classification Moisture (Percent) Density (Ibs/cu.ft.) Source/Description

#5 ML 7.5 128.0 Subgrade

#3 ML-CL _ 10.8 124.9 Hawaiian Gardens Site
#6 SM 10.2 122.5 Treated Cover Soil
#11 CH 14.9 195.7 Lomita Site
FT-1 SM ' 10.0 123.4 Blend of #6 and |
J SM 9.0 126.0 Pre-existing Cover Soil
5
¥
BROWN and
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TABLE C-2
SAND CONE DENSITY TEST DATA
(ASTM D1556-90)

Date 6-Mar-97 6-Mar-97 10-Mar-97 10-Mar-97 10-Mar-87
(See COMP-11)
Test bk compP-11 | comp-12 | comp-13 | comp-14 | comp-1s
Reservoir 1 | Reservoir 1 | Heservoir1 | Reservoir1 | Reservoir 1
Location 320 deg 345 deg 335 deg 290 deg 305 deg
~250 .t c. | ~285ft.1.c. | ~246ft.1.¢. | ~2B5ft.1.¢. | ~230 fi. 1. c.
Cover soil | Cover goll Cover soil Cover soif Cover soll
Fill Depth 6" above 12" above 12" above 15" above 18" above
{ clay cap clay cap clay cap clay cap clay cap
Test Elevation PENDING COMPLETION OF SURVEY.,..ioiviiiviiiniriniss
Dry Density (Ibs/cu.ft.) 107.54 11160 |  113.07 120.17 114.05
Laboratory Maximum Dry Density 122.6 122.5 122.5 122.5 122.5
PERCENT COMPACTION 87.8 91.1 92.3 98.1 93.1
RESULTS FAIL PASS PASS PASS PASS
Passed aller
Notes s0ils reworked
Sge COMP-13
Date 13-Mar-97 13-Mar-97 | 14-Mar-¢7 | 17-Mar-97 17-Mar-97
b i comp-i6 | comp-17 | comp-18 | comp-19 | comp-20
Reservoir 2 | Reservoir2 | Reservoir2 | Reservoir2 | Reservoir 2
Location 250 deg 295 deg 330 deg 340 deg 200 deg
~250ft.f. ¢. | ~255ft.f.c. | ~2301t.f.c. | ~235ft. . 0. | ~225 ft. f. c.
Subgrade Subgrade Subgrade Subgrade Subgrade
Fill Depth 3" below 4" below 4" below 2" below 3 ft. below
] clay cap clay cap clay cap clay cap clay cap
Test Elevation PENDING COMPLETION OF SURVEY....cccoiiiiiiiveiniiiiiinnnns
‘Dry Density (Ibs/cu.ft.) 120,02 118.66 110.48 117,38 116.50
Laboratory Maximum Dry Density 128.0 128.0 128.0 128.0 128.0
PERCENT COMPACTION 93.8 92.7 86.3 91.7 91.0
RESULTS PASS PASS FAIL PASS PASS
Passed affer
Notes soils reworked
Sea COMP-21
BROWN and
CALDWELL
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TABLE C-2
SAND CONE DENSITY TEST DATA
{ASTM D1556-90)

Job No, 3659-08

Date 20-Mar-97 | 25-Mar-97 | 31 -Mar~97 31-Mar-97 31-Mar-97
{Ses COMP-18)
sl comp-21 | comp-22 | comp-23 | comp-24 | comp-2s
Aeservoir 2 | Reservoir 2 | Reservoir 1 | Reservoir 1 | Reservolr 1
L.ocation 330 deg 337 deg 260 deg 240 deg 220 deg
~230 ft.f.c. | ~235#t.1.¢c. | ~2451ft. {.¢. | ~2830ft.f.¢c. | ~2551{t.1. ¢,
Subgrade Subgrade Cover soil Cover soil Cover soll
Fill Depth 6" below 37 below 18" above 14" above 8" above
clay cap clay cap clay cap clay cap clay cap
Test Elevation PENDING COMPLETION OF SURVEY ...covciiniiniisnincaiinnnss
Dry Density (Ibs/cu.ft.) 118.61 116.06 112,22 113.17 112.47
Laboratory Maximum Dry Density 128.0 128.0 122.5 122.5 122.5
PERCENT COMPACTION 2.7 90.7 91.6 92.4 81.8
RESULTS PASS PASS PASS PASS PASS
Notes
Date 2-Apr-97 9-Apr-97 14-Apr-97 | 14-Apr-97 | 14-Apr97
kg comp-26 | comp-27 | comp-2s | comp-20 | comp-so
Reservoir 2 | Reservolr 2 | Reservoir 2 | Reservoir2 | Reservoir 2
Location 195 deg 275 deg 210 deg 250deg | 285deg
~225ft.f.c. | ~200ft.f.c. | ~220ft. f.c. | ~245ft. f. c. | ~240ft. f c.
Subgrade 16°| Subgrade at
Fill Depth below clay bottom of
cap clay cap Clay cap Clay cap Clay cap
Test Elevation PENDING COMPLETION OF SURVEY........oooovicnene
Dry Density (Ibs/cu.t.) 119.74 121.21 112.59 110.49 110.41
Laboratory Maximum Dry Density 128.0 128.0 115.7 116.7 116.7
PERCENT COMPACTION 93.5 94.7 97.3 95.5 95.4
RESULTS PASS PASS PASS PASS PASS
Notes
BROWN and
CALDWELL
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TABLE C-2
SAND CONE DENSITY TEST DATA
{ASTM D1556-90)

Date 21-Feb-87 21-Feb-97 21-Feb-97 25-Feb-97 26-Feb-97
: {See COMP-3) | (See COMP-1)
Tourhomiee comp-1 | comp2 | comp-s | comp-4 | comps
Reservoir 1 | Reservoir 1 | Reservolr1 | Reservoir1 | Reservoir 1
Location 345 deg 280 deg 225 deg 225 deg 345 deg
~235ft. 1. 0. | ~260ft.1.¢c. | ~2401Mt. f. ¢. | ~2401ft.f. ¢. | ~235{t. {. c,
Fill Depth Top of Top of Top of Top of Top of
subgrade subgrade subgrade subgrade subgrade
Test Elevation PENDING COMPLETION OF SURVEY.............. B s e
Dry Density (lbs/cu.ft.) 113.13 120.01 110.14 117.63 118.58
Laboratory Maximum Dry Density 128.0 128.0 128.0 128.0 128.0
PERCENT COMPACTION 88.4 93.8 86.0 91.9 82.6
RESULTS FAIL PASS FAIL PASS PASS
Passed after assed attor
Notes solla reworked solls reworked
Sga COMP-5 Ses COMP-4
Date 27-Feb-97 | 27-Feb-97 | 28-Feb-97 | 8-Mar-97 | 4-Mar-97
TERE NI er comp-s | compz | comp-s | compe | comp-10
Reservolr 1 | Reservoir 1 | Reservoirt | Reservoir1 | Reservoir 1
Location 360 deg 305 deg 225 deg 235 deg 280 deg
~240ft.f.c. | ~266ft.f.c. | ~230ft. f.c. | ~245ft.f.¢. | ~226 1. f. c.
Ciaycap 6"Claycap 8&° Clay cap 10*|Clay cap 10°
Fill Depth above above Top of clay above above
subgrade subgrade cap subgrade subgrade
Test Elevation PENDING COMPLETION OF SURVEY....covvuviciniiiriiniiiniens
Dry Density (Ibs/cu.ft.) 114.29 121.78 112.89 119.21 118.14
Laboratory Maximum Dry Density 124.9 124.9 124.9 124.9 124.9
PERCENT COMPACTION 91.5 97.5 90.4 95.4 94.6
RESULTS PASS PASS PASS PASS PASS
Notes
BROWN and
1 CALDWELL

Job No. 3659-08
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TABLE C-2

(ASTM D1556-90)

SAND CONE DENSITY TEST DATA

Job No. 365639-08

Date 15.Apr-97 | 24-Apr-97 | 24-Apr-97 | 29-Apr97 | 29-Apr-97
Test Number COMP-31 | COMP-32 | COMP-33 | COMP-34 | COMP-35
Reservoir 2 | Reservoir 2 | Reservoir 2 | Reservoir2 | Reservoir 2
Location 305 deg 255 deg/ 300 deg / 200 deg / 225 deg/
~235ft. f.c. | ~190ft. 1. c. | ~210#. 4. ¢. | ~205ft.f.c. | ~200ft. f. .
Cover soll Cover soil Cover soil Cover soil
Fill Depth 6" above 8" above 10" above 10" above
, Clay cap clay cap ¢lay cap clay cap clay cap
Test Elevation | PEND)NG COMPLETION OF SURVEY.......ccvnveeriiiiininiee,
Dry Density (ibs/cu.ft.) 110.25 113,03 111.85 111,13 115.67
Laboratory Maximum Dry Density 116.7 123.4 128.4 126.0 126.0
PERCENT C_OMPACTION 95.3 91.8 90.6 88,2 91,7
RESULTS PASS PASS PASS FAIL PASS |
Passed alter
Notes soils reworked
See COMP-62 ]
Date 5-May-87 5-May-87 5-May-97 6-May-97 8-May-97
bl i comp-3s | comp-37 | comp-3s_| comp-3s | comp.o
Reservoir 1 | Reserveir 1 | Reservoir 1 | Reservoir 1 | Reservoir 1
Location 70deg/~285] 115deg/ | 150deg/ |45deg/~230| 130deg/
ft. f. c. ~2408. 1 c. | ~250 1t 1. c. ft. f. c. ~215 #. 1. ¢.
Fill Depth Top of Top of Top of Top of Top of
subgrade subgrade subgrade subgrade subgrade
_ Test Elevation PENDING COMPLETION OF SURVEY.......ccoociiniiinniniinniens
Dry Density (Ibs/cu.ft.) 119.62 116.18 119.62 113.08 122.73
Laboratory Maximum Dry Density 128.0 128.0 128.0 128.0 128.0
PERCENT COMPACTION 093.5 90.8 93.5 88.3 95.9
RESULTS PASS PASS PASS ~_FAIL PASS
= Passed afler
Notes soils reworked
Sep COMP-42
BROWN and

CALDWELL




TABLE C-2
SAND CONE DENSITY TEST DATA
(ASTM D1556-90)

15-May-97

15-May-87

Date 6-May-97 6-May-97 | 7-May-97
{See COMP-39)
Tt hlurabor COMP-41 | COMP-42 | COMP-43 | comP-44 | comp-4s
Reservoir 1 | Reservoir 1 | Reservolr 1 | Reservoir 1 | Reservoir 1
Location 185deg/ |50 deg/~230| 200deg/ |70deg/~240] 120deg/
~225 ft. {. c. ft. f. c. ~255 ft. 1. ¢. it. f. c. ~220 ft. f. 0.
Fill Depth Top of Top of Top of
subgrade subgrade subgrade Clay cap Clay cap
Test Elevation PENDING COMPLETION OF SURVEY....v.ccviiiieiiireiiireenss.
Dry Density (lbs/cu.ft.) 121.28 116.51 123.32 113.96 109.82
Laboratory Maximum Dry Density 128.0 128.0 128.0 116.7 115.7
PERCENT COMPACTION 94.8 91.0 96.3 98.5 94.9
RESULTS PASS PASS PASS PASS PASS
Notes
Date 15-May-87 | 16-May-97 | 19-May-87 | 19-May-97 | S-Jun-97
gt Nuavine coMp-46 | comp-47 | comp-4s | comp-49 | comp-s0
Reservoir 1 | Reservoir1 | Reservoir1 | Reservoir1 | Resarvoir2
Location 170 deg/ |90 deg/~250] 150deg/ |45 deg/~230[40 deg/ ~240
~200 f1, £, ¢. ft. f. c. ~260 1. f. c. ft. §. ¢c. ft. f. c.
Fill Depth Top of
) Clay cap Clay cap Clay cap Clay cap subgrade
Test Elevation PENDING COMPLETION OF SURVEY.......coccovvviiiiirininnn..
Dry Density (ibs/cu.ft.) 110.47 108.58 109.07 106.57 115,37
Laboratory Maximum Dry Density 118.7 115.7 115.7 115.7 128.0
PERCENT COMPACTION 95.5 93.8 94.3 92,1 90.1
RESULTS PASS PASS PASS PASS PASS
Notes
BROWN and
5 CALDWELL

Job No. 3659-08




TABLE C-2

SAND CONE DENSITY TEST DATA

(ASTM D1556-90)

Date i 9-Jun-97 | 9-Jun-97 | 9-Jun-97 | 10-Jun-97 | 10-Jun-97
(See COMP-62)
T Bhmaar comP-51 | comp-52 | comp-53 | COMP-54 | COMP-55
Reservoir 2 | Reservoir2 | Reservoir2 | Reservoir 2 | Reservoir 2
Location 110 deg / 155 deg/ |765deg/~230| 160 deg/ 0 deg/
~250{t. 1. c. | ~225f1. . c. it f. c. ~230 ft. f.c. | ~245 f. 1, ¢.
Fill Depth Top of Top of Top of Top of Top of
subgrade subgrade subgrade subgrade subgrade
Test Elevation PENDING COMPLETION OF SURVEY...ccciviivviviiriniininninis
Dry Density (Ibs/cu.ft.) 117.72 113.18 116.60 115.46 119.09
Laboratory Maximum Dry Density 128.0 128.0 128.0 128.0 128.0
PERCENT COMPACTION 92.0 88.4 911 90.2 93.0
RESULTS PASS FAIL PASS PASS PASS
Passed alfer
Notes solis reworked
See COMP.54
Date 12-Jun-97 | 17-Jun-97 | 17-Jun-97 | 17-Jun-97 | 18-Jun-97
gt piumper comp-s6 | comp-57 | comp-s8 | coMP-s9 | CoMP-g0
Reservoir 1 | Reservoir2 | Reservoir2 | Reservoir2 | Reservoir 2
Location 185 deg / 200 deg / 280 deg / 340 deg / 240 deg/
~225ft,f.c. | ~2304t.{.¢c. | ~2401t.1. ¢, | ~2451t.f. ¢, | ~250ft. f. ¢.
Cover soil Cover soll Cover soll Cover soil
Fill Depth 6" above 6" above 8" above 10" above
Clay cap clay cap clay cap clay cap clay cap
Test Elevation PENDING COMPLETION OF SURVEY ......ciiveeviinivennaiionnes
__Dry Density (Ibs/cu.ft.) 109.03 115.34 118.53 112,59 116.47
Laboratory Maximum Dry Density 115.7 122.5 122.5 122.5 1225
PERCENT COMPACTION 84.2 94.2 96.8 91.9 95.1
RESULTS PASS PASS PASS PASS PASS
Notes
BROWN and
6 CALDWELL

Job No. 3658-08




TABLE C-2

SAND CONE DENSITY TEST DATA

(ASTM D1556-90)

Date 18-Jun-97 | 18-Jun-97 | 24-Jun-97 | 24-jun-97 | 24-Jun-97
{Ses COMP-34)
ot i COMP-61_| COMP-62 | COMP-63 | COMP-64 | COMP-65
Reservoir 2 | Reservoir 2 | Reservoir 1 | Reservoir 1 | Reservoir 1
Location 310 deg/ 200 deg/ |40 deg/~230| 180 deg/ 80 deg/
~gebft.t. c. | ~200ft f. c. f. 1. ¢ ~236ft. 1. c. | ~248ft. 1, c.
Cover soil Cover soil Cover soil Cover soil Cover soll
Filt Depth 10" above | 12" above 8" above 10" above 5" above
s clay cap clay cap clay cap clay cap clay cap
Test Elevation PENDING COMPLETION OF SURVEY.....ccconicviiniinicninnnnn.
Dry Density (lbs/cuft.) 116,46 114.01 117.72 119.72 110.81
Laboratory Maximum Dry Density 122.8 126.0 122.5 122.50 122,56
PERCENT COMPACTION 95.1 90.5 96.1 87.7 90.5
RESULTS PASS PASS PASS PASS PASS
Notes
Date 2-Jul-97 2-Jui-97 2-Jul-97 3-Jui-97 3-Jul-97
pgsoliidpe comp-66 | comp-67 | compes | comp-ss | COMP-70
Reservoir 2 | Reservoir 2 | Reservoir2 | Reservoir 1 | Reservoir 1
Location 25 deg/~250| 100 deg/ 160 deg / 130 deg/ 60 deg/
ft. {. c. ~230 ft.f. c. | ~220ft.f.c. | ~240ft. f.c. | ~2251t. 1. c.
Cover soll Cover soil
Fill Depth 16" above 3" below
Clay cap Clay cap Clay cap clay cap finished
Test Elevation PENDING COMPLETION OF SURVEY........ccuvviivrriiniinnnes
__Dry Denslty (bsfcuft.) 112,85 108.93 107.67 114.25 106.36
Laboratory Maximum Dry Density 116.7 115.7 115.7 122.5 122.5
PERCENT COMPACTION 97.5 94.1 93.1 93.3 86.8
RESULTS PASS PASS PASS PASS FAIL
Passed aller
Notes solls reworked
See COMP-77
BROWN and
7 CALDWELL

Job No. 3659-08




SAND

TABLE C-2
CONE DENSITY TEST DATA

(ASTM D1556-90)

Date 10-Jut-97 11-Jul-97 14-Jul-97 15-Jul-97 16-Jul-97
b
o i comp-71_| comp-ra | comp-7s | comp.74 | comp.rs
Reservoir 2 | Reservoir 2 | Reservoir2 | Reservoir2 | Reservoir 2
Location 170 deg / 168 deg/ |[10deg/~260| 90 deg/ 135deg/
~215ft. 1. ¢c. | ~215fi, 1. ¢, ft.f.c. ~235 M, 1. ¢. | ~245 #. 1. c.
Subgrade Coversoll | Cover sail
Fill Depth 20" below Top of 8" above 3" below Top of
clay cap subgrade | ¢lay cap tinished clay cap
Test Elevation PENDING COMPLETION OF SURVEY ....ccvcvieiiinieniiininins
Dry Density (Ibs/cu.ft.) 115.35 126,40 116.14 113.99 109,96
Laboratory Maximum Dry Density 128.0 128.0 122.5 122.5 115.7
PERCENT COMPACTION 90,1 98.8 94.8 93,1 95.0
RESULTS PASS PASS ~ PASS PASS PASS
Notes
Date 18-Jul-97 18-Jul-87 18-Jul-97 18-Jul-87
{See COMP-70)
TastHunicee coMp-76 | comp-77 | comp-7s | coMp-79
Reservoir 2 | Reservoir 1 { Reservoir 1 | Reservoir 1
Location 170 deg / 60 deg / 125 deg/ 185 deg /
~230ft. f.c. | ~2651t.1.¢c. | ~260f,1.c. | ~260 ft. 1. c.
Cover soil Cover soil | Cover soil Cover soll
Fill Depth 3" below 3" below 3" below 3" below
finished finished finished finished
Test Elevation PENDING COMPLETION OF SURVEY....... e
Dry Density (Ibs/cu.ft.) 112,76 112.99 114.89 113.49
Laboratory Maximum Dry Density 122.5 122.5 122.5 122.5
PERCENT COMPACTION 92.4 92,2 93.8 92.6
RESULTS PASS PASS PASS PASS
Notes
ehmdishelN3659\FinalRpt
BROWN and
8 CALDWELL

Job No., 3659-08
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APPENDIX D

PERMEABILITY TEST RESULTS




Permeabilify of Preliminary Samples
Data Summary

Source Location

Hawaiian
Gardens Site

Lomita Site

Sample

Number

3

11

Test Results
(millidarcy)

0.032

< 0.00001

Test Results

(cm/s)

3.06E-08

<1.00E-10




PTS Laboratories, Inc.

PHYSICAL PROPERTIES DATA

(METHODOLOGY: ASTM D1557, D5084)

BROWN and CALDWELL
PTS FILE NO: 27002

PROJECT NAME: N/A
PROJECT NO: 36508-08
25.0 P5| CONFINING STRESS
OPTIMUM MAXIMUM PERMEABILITY HYDRAULIC
SAMPLE | DEPTH, | SAMPLE VISUAL MOISTURE, | DRY DENSITY, TO WATER CONDUCTIVITY
ID._ ft. TYPE CLASSIFICATION (%) (pef) (milidarey) (emis)
2 e B petfequested e 3, 6 3 G G N QL
#3 na BULK ML-CL 10.8 124.9 0.032 3,08 X 10®

Page 1 of 1




PTS Laboratories, Inc.

PHYSICAL PROPERTIES DATA

{METHODOLOGY: ASTM D4318, EPA 8100)

Brown And Caldwel
PTS FILE NO: 27114

PROJECT NAME; Shell Reservoirs
PROJECT NO: 3859-05
26.0 PSI CONFINING §
NATIVE STATE | NATIVE STATE
EFFECTIVE EFFECTIVE
SAMPLE | PERMEARILITY WATER
SAMPLE | DEPTH, | ORIENT. | MOISTURE uauic PLASTIC | PLASTICITY uses TO WATER | CONDUCTIVITY
10, n (1) CONTENT UIMT LIMIT INDEX CLASS (milfidarcy) (cnvs)
#11 N/A \Y 26.0 63 18 44 CH <0.00001 <1.00E-10




Reservoir

1

LPCE In-Situ Permeability
Data Summary

Quadrant

Northeast
Southeast
Southwest
Northwest

Northeast
Southeast
Southwest
Northwest

Sample

Number

15
14

16
17
13
12

Test Results

(millidarcy)

0.0797
0.1565
0.327
0.187

0.0624
0.0336
0.026
0.283

Test Results

(cm/s)

8.16E-08
1.60E-07
3.16E-07
1.83E-07

3.39E-08
5.41E-08
2.56E-08
2.83E-07




Brown and Caldwelt

PTS Laboratories, inc. e i A hs: e
. PHYSICAL PROPERTIES DATA
(METHODOLOGY: ASTM D2216, AP| RP4D, EPA 9100)
PROQJECT NAME: Shell Reservoir
PROJECT NO:; 3659-06
25.0 PSI CONFINING STRESS
. NATIVE STATE NATIVE STATE 1
EFFECTIVE EFFECTIVE
PERMEABILITY WATER
SAMPLE ODEPTH, - SAMPLE TO WATER CONDUCTMTY
"D 7 . TYPE , (millidarcy) {cnvs)
#7 N/A BULK 0.187 1.83E-07
#8 N/A BULK 0.327 3.16E-07

Vb = Bulk Volume, ¢¢

(1) Sample Orentation; H = Horizontal; V = Vertical Pv = Pore Volume, c¢
ND = Not Detscted




PT‘oratorfes, Inc.

. Brown And ’well
PTS FILE NO? 126

PHYSICAL PROPERTIES DATA

METHODOLOGY: ASTM 02216, APl RP40, EPA 9100)

PROJECT NAME: Shell Reservoirs
PROJECT NO: 3659-07
25.0 PSI CONFINING STRESS
NATIVE STATE NATIVE STATE
EFFECTIVE EFFECTIVE
SAMPLE PERMEABILITY WATER
SAMPLE DEPTH, ORIENT. TO WATER CONDUCTIVITY
D R ) {miliidarcy) {orv's)
#12 N/A Vv 0.283 2.83€-07
#13 N/A v 0.026 2.56E-08

(1} Sample Orientation: B = Horizantal; V = Vertical




PROJECT NAME: SHELL RESERVOIRS
PROJECT NO: 3669-07

PTS Laboratories, Inc.

HYDRAULIC CONDUCTIVITY DATA

(METHODOLOGY: EPA 9100)

Brown and Caldweil
PTS FILE NO: 27178

25.0 PSI CONFINING STRESS

NATIVE NATIVE
: PERMEABILITY HYDRAULIC
SAMPLE DEPTH, SAMPLE TO WATER CONDUCTIVITY
ID. ft. ORIENTATION (millidarcy) {cm/s)
#14 N/A v 0.1565 1.60E-07
#15 N/A v 0.0797 8.16E-08

(1) Sample Orientation: H = Horizontal; V = Vertical




PTS Laboratories, Inc.

PROJECT NAME: Shell Reservoirs

Brown and Caldwell
PTS FILE NO: 27205

PHYSICAL PROPERTIES DATA
(METHODOLOGY: EPA 9100)

PROJECT NO: 3659-07

5.0 PS) CONFINING STRESS
NATIVE STATE |  NATIVE STATE

EFFECTIVE EFFECTIVE
SAMPLE PERMEABILITY HYDRAULIC

SAMPLE ORIENT, TO WATER CONDUCTIVITY

IQ. {1 (millidarcy) (cnve)

#16 Vv 0.0338 3.39E-08
#17 \' 0.0524 5.41E-08

(1) Sample Oriantation: H = Horizontal; V = Vertical

Vb = Bulk Volums, c¢
Pv = Pore Volums, c¢
ND = Not Detected




APPENDIX E

ANALYTICAL LABORATORY
AND QC REPORTS FOR
COVER SOIL CHARACTERIZATION




vor ANALYTImuALE
SUPPLEMENTAL RT FOR 9703317

DATE PRINTED: G2 APR 1597

NON-AQUEGUS SAMPLES

Batch: 827079755 Method: 8270 - GC/MS for Semivolatile Orgamics, Capillary column

te Analyzed
Bate Extracted
Oilution Factor
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)f luoranthene
Benzo(g,h, i Jperylene
Benzo(k)f luoranthene
Chrysene
Dibenzo{a, h}anthracene
F luoranthene
F luorene
Indeno(i,2,3-c,d)pyrene
Naphthalene
Phenanthrene
Pyrene
2-F tusrabiphenyt Reported
2-F luorobiphenyl Theo.
Nitrobenzene-d5 Reported
Nitrobenzene-ds Theoretical
Terphenyl-dl4 Reported
Terphenyl-did Theoretical

URLTS
Date
Date

Times

rg/kg

my/kg
ng/kg

_ mgtkg

mg/ky
ngfkg
mg/kg
mg/kg
mg/kg
ng/kg
mg/kg
mg/kg
mg/kg
ng/kg
mg/kg
my/kg
mg/kg
mg/kg
wg/kg
mg/ky
mg/fkg
mg/kg

B703830*1 C7031689*1

Batch: FUEL*9735 Method: 8015M - Modified 8015

Date Analyzed

Date Extracted

Dilution Factor

TPH-qd C13-C22

IPH-d C23-C28
1,3-Bichiorchenzene Reparted
1,3~-Dichlorobenzene Theoretical

BNITS
Date
Date

Times

ngikg

mg/kg
mg/kg
mg/kg

W8 te
03/17/97  ©3/17/97
03/13/97  03/13/97

1 1

0 3.09

8 3.20

h 2.68

! 3.25

o 3.11

0 3.21

0 3.25

0 3.30

I 3.31

¢ 3.18

0 2.52

0 3.04

0 3.86

0 2.94

0 2.59

o 3.30
1.03 1.71
1.67 1.67
1.04 1.67
1.67 1.67
0.861 1.83
1.67 1.67
B703841*1 C703159*1
. LC
03/12/97  03/12/97
03/12/97 03712197
) 1

0 213

¢ i
2.0 26.3
25.0 25.6

..........

L7
03/17/97
03/13/97

1
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
1.67
1.67
1.67
1.67
1.67
1.67

..........

LY
03/12/87
03/12/97

1
200

25.9

25.0.

C7031690%1
Lc
03/17/97
03/13/97
1

3.01
i.n
2.79
3.36
3.13
3.38
3.59
3.18
3.68
3.47
2.83
2.99
4.20
3.12
2.76
3.2%
1.63
1.67
1.74
1.67
1.83
1.67

C7031597*1
L
03/12/97
03/12/97

1

239

26.2

25.0

LT
0217797
03/13/%7

i
3.33
.33
3.33
3.33
3.33
3.33
3.33
3.33
333
3.33
3.33
3.33
3.33
3.33
3.23
3.33
1.67
1.67
1.67
1.67
1.67
1.67

L7
03/12/37
03/12/37

1
-2
25.0
25.0

9703307*5
Rl
03/17/97
03/13/97
1

.2
0.2
0.2
<0.2
<0.2
<f.2
0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<g.2
<0.2
0.2
1.75
1.67
1.72
1.87
1.70
1.67

N/A

........................................

Sl
03/18/97
03/13/97

1
1.52

S2
03/18/57
03/13/97

03/18/97
03/13/%7
1

1.57

........................................
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Owr Quality Connrol Is Your Quality Assurance

April 11, 1997 LOG NO.: G97-03-520

Brown and Caidwell

16735 Von Karman, Suite 200
Irvine, CA 92608

Atin: Mr. Bob Pope

Reference: Client Project # 3659-06, Shell Resevoir

Dear Mr. Pope,

Enclosed is the analytical report for the chemical testing of samples collected in support of the'
above-referenced project. Samples were identified and tracked in the BCA/VOC system as log -
number G97-03-520. When making inquiries aboul this report, please provide the log number.

The contents of this package are based on the requirements spacified in the BC Analytical, A
Division of V.O.C. Analytical Laboratories, Inc. "Quality Assurance Management Plan”. The
case narrative addresses batch specific quality control as it pertains to this document.

If you have any questions, please do not hesitate to call me at (714) 978-0113.
.Sincere)y,

Patty Mata
Project Manager

BCA--Division of V.O.C. Analyiical Laboratories, Inc.
1212 Fast Katella Avenue, Anaheim CA 92805 - Phone: (714 978-01 11 - Fax: (714) 978-9284




Ovar Quality Control 15 Your Qualiry Asswrance

. ACRONYMS AND FLAG DEFINITIONS

Flag Definitions:

2

B

NC

Acronyms:

cocC
FLG
LC
LCL
LCs
LCSD
LT
MB
MS
MSD
A1
RADL
%REC
Rep.
RPD
S1

82

Theo.
UCL

Replicate values. Used when replicate results are entered into the MS/MSD column
of the QC report.

Blank contamination. Used when associated method blank concentration is greater
than the PQL.

Estimated value, Used for sample results greater than or equal to MDL, but less

than the PQL.
Not calculated. Used when sample result is greater than two times the spike amount

added, or when extracted surrogates were diluted at least 1:10.
Quality objectives were not met. Used for Method Biank, Laboratory Control
Samples, Matrix Spikes, Matrix Duplicates and Surrogates.

13

Chain of Custody

Flag

Actual LCS/L.CSD concentration recovered
Lowar Control Limit

Laboratory Control Sample
Laboratory Control Sample Duplicate
True LCS/L.CSD concentration
Method Blank

Matrix Spike

Matrix Spike Duplicate

Unspiked sample concentration
Reporting Detection Limit

Percent Recovery

Surrogate Reported value

Relative Percent Difference

Actual MS concentration

Actual MSD concentration

True concentration of MS/MSD
Surrogate Theoretical vaiue

Upper Control Limit

BCA--Division of V.O.C. Analytical Laboratories, Inc.
1212 East Katella Avenue, Anaheim CA 9280S - Phone: (714) 978-0{13 - Fax: (714} 978-9284




Our Quality Control €3 Youwr Quality Asswvonce
LOG NO.: G97-03-520

CASE NARRATIVE

The following narrative addresses all project specific data quality objectives with respect to:
holding times, method blanks, lab control standards, matrix spike and duplicate samples.
Analytical anomalies encountered during sample analysis are also discussed as necessary.

Sample receipt:
Samples were received under COC from Brown and Caldwell at the Anaheim office on 3/21/97.

All containers were received intact and propetrly preserved.

Method 8015M/8020 (Gas/BTEX):

Surrogate recovery for a,a,a-Trifluorotoluene was above the UCL for sample TS-8. Since the '
resovery was high and the target analytes were not detected, no further corrective action was -

performed.

No anomalies were encountered during the analysis of the project.

BCA--Division of V.0.C. Analytical Laboratories, Inc,
1212 Easi Katella Avenue, Anaheim CA 928035 - Phone: (714) 978-011) - Fax: (714) 978.9284




LOG RO:

ANALYTICAL REPORT

6G97-03-520

O Quality Conerol Is Your Quality Assurance Received: 21 MAR 97

Mailed: MR 11 ¥9

Mr. Bob Pope

Brown and Caldwell Consultants Purchase Order: 4708

16735 Von Karman, Suite 200
Irvine, CA 92606-4953

Project: 3659-06/SHELLRES.

REPORT OF ANALYTICAL RESULTS

e O T e e et Ll e T S e

LOG NO 03-520-1
DATE SAMPLED 20 MAR 97
SAMPLE DESCRIPTION 15-7
NON~AQUEQUS

D R T T T T e L g

Semi-volatile HC (8015M)

Date Analyzed 03/25/97
Date Extracted 03/24/97
Dilution Factor, Times 1
TPH-d C13-C22, mg/kg ' <100
TPH-d €23-C28, mg/kg <100

Other Semi-volatile HC (8015M) .
Surrogates **

1,3-Dichlorobenzene Reported, mg/kg 28.8

1,3-Dichlorobenzene Theoretical, mg/kg 25.0

e e e o T 0% e e R e ke A e e A s e s e AR W e s dm e A Bm T e e e e e e vm e A e e e e e e

BCA---Division of V.O.C. Analstical Laboratocies. Inc,

- -

- .

21 MAR 97
T5-8-

PR R R )

03/25/97
03/24/97
1

<100
<100

27.3
25.0

B e

1212 East Katella Ay nuc. Anaheim CA 92805 - Plione: (714) 978-0113 - Faxz (714) 9737284




LOG NO: G97-03-520

Our Quality Conrrol Iy Your Quobity Assurance Received: 21 MAR 97

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Order: 4708
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Project: 3659-06/SHELLRES,

REPORT OF ANALYTICAL RESULTS Page 2
wewo T 03-520-1 - 03-520-2
oATE saweLED T 20 MR 97 21 MAR 97
SAMPLE DESCRIPYION 15-7 T5-8
NON-AQUEQUS
‘555233?&6’2&65&&5 """"""""""""""""""""""""""""""""""""""""""""
Date Analyzed 03/27/97 03/27/97
Dilution Factor, Times 1 1
Benzene, mg/kg <0.005 <0.005
Toluene, mg/kg <0.005 <0.005
Ethylbenzene, mg/kg <0.005 <0.005
Total Xylene Isomers, mg/kg <0.01 <0.01
TPH-g C6-C12, mg/kg <0.1 " <0.1
Other Volatile HC (8015M) — ---
Surrogates **
a,a,a-Trif luorotoluene Rep., mg/kg 0.0995 0.0623
a,a,a-Trifluorotoluene Th., mg/kg 0.0500 0.0500

e e e T S L e s e e

BCA---Division of V.O.C. Analvtical Laboratorics, Inc
1212 East KateHa Avenue, Ansheim A 728035 - Plione: (714) 978-0113 - Faxe (714) 1784281




LOG NO:  §97-03-520

Our Quality Camtrod 1 Yorr Quality Assivance Received: 21 MAR 97

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Order: 4708
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Project: 3659-06/SHELLRES.

REPORT OF ANALYTICAL RESULTS ' Page 3

Greta Galoustian, Laboratory Directds

The analytical results within thie report relate only to the specific

compounds and ssamples investigated apd may not necesaarily reflact
. other apparently similsr matsriel from the exme or a similar lpcation.

This report shall got ba reproduced, except in full, without the
written approval of BCA. No use of this report for promotional ox
advertdsing purposes ia permitted without prior written BCA mpproval.

BCA.~-Division of V.0).(\. Analytical Laboratorics, Inc,
1712 East Katella Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9234




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9703520 :
BC ANALYTICAL : GLEN LAB : 15:57:59 02 APR 1997 - P, 1 ¢

- e e e o e e S T )

Illbes...

1703520*1

SAMPLE DESCRIPTION. .

TS-7

1703520*2 T1S-8

k%

Notes: Equipment

ID.NO

DETERM......,.., DATE...... METHOD....

ANALYZED
FUEL.C28 03.25.97 8015M
GAS.C12 03.27.97 8015M
FUEL.C28 03.25.97 8015M

GAS.C12 03.27.97 8015M

It

. EQUIP. BATCH..

536-37 9740
536-30 9747015
536-37 9740
536-30 9747015

BC Analytical identification number for a
particular piece of analytical equipment.

BC Analytical employee identification number of

analyst.

ID.NO

1010
6843
1010
6843




SURROGATE RECOVERIES :
BC ANALYTICAL : GLEN LAB : 15:57:32 02 APR 1997 - P. 1:

e T b ey e

‘ ANALYTE BATCH ANALYZED REPORTED TRUE %REC FLAG
1703520*1

1016  1,3-Dichlorobenzene 9740 03/25/97 28.8 25.0 115
J015M  a,a,a-Trifluorotoluene Re9747015 03/27/97 0.0995 0.0500 199 -
1703520%*2

{016M  1,3-Dichlorobenzene 9740 03/25/97 27.3 25.0 109
0164  a,a,a~Trif luorotoluene Re9747015 03/27/97 0.0623 0.0500 125




voC Ammnumu . ‘
OC REPORT F 520
DATE PRINTED: 02 APR 1997

NON-AQUEOUS SAMPLES  —emeee HETHOD BLANK LAB CONTROL - MATRIX QC --memmemsmmmmeem

LCS LCSD RPO RPD MS MSD RPD RPD
URIYS  RESULT ROL FLG %REC FL6 AREC FLG LCL UCL RPD UCL FL&  %REC FLE %REC FL6 LCL UCL RPD UCL FLG

Batch: GAS*3747015 Method: 3015M - Modified 8015

Benzene mg/kg 6 0.005 - 9 - 110 - 88 150 13 - . 5 - T
Toluene ng/kg G 0.005 - 8 . 11 - 75 130 18 - - = = s ® T
Ethylbenzene mg/kg G 0.005 - 87 - 110 - 8 118 13 - - - - S = e = o=
Total Xylene Isomers mg/kg ¢ 0.01 - 9% - 106 - 8 117 11 - - - - - - = e P [ &
TPH-g C6-C12 mg/kqg 1] 0.1 - 96 - - - 7 123 - - - 89 - 80 - 45 134 11 3¢ -
[a,a,a-Trifluorotoluene] Percent 92 - - 8 - 9 - 7113 - - - 3 - 103 - 71 1B - - -
Batch: FUEL*G740 Methcd: 8015M - Modified 8015

TPH-d C13-C22 mng/kg 0 100 - 83 - 74 . 37 166 12 38 - - . - - - - - - -
TPH-d €23-€28 mg/kg 0 106 - - - - - = B B - % = @ S & - - = =

[1.3-Dichlorobenzene] Percent 108 - - 95 - 9% - N




VOC ANALYTI ENDALE
SUPPLEMENTAL
DATE PRINTED: 02 APR 1897

NON-AQUETUS SANPLES

PORT FOR 9703520

Batch: GAS*9747015 Method: 80154 ~ Modified 8015

Date Analyzed

Dilution Factor

Benzene

Toluene

Ethylbenzene

Total Xylene Isomers

TPH-g €6-C12
a.a,a-Trifluorotoluene Rep.
a,a,a-Trif luorotoluene Th.

URITS

Date
Times
mg/kg
mg/kg
mg/kg
my/kg
mg/kg
mg/kg
mg/kgy

87032038+1 (70339161

B
03/27/97

(=R — N — I — I~ B

0.0458
0.0500

Batch: FUEL*3740 Method: 8015M - Modified 8015

Date Analyzed

Date Extracted

Dilution Factor

TPH-d C13-C22

TPH-d C23-C28
1,3-Dichlorobenzene Reported
1,3-Dichlorobenzene Theoretical

URITS
Date
Date

Times

ng/kg

mg/kg
mg/kg
mg/kg

B7031837*1
MB
03/24/97
03/24/97

1

0

0

2.9

25.0

Lc
03/27/97
5

0.0480
0.0473
0.0484
0.142
1.06
0.0436
0.0500

C7033531*1
tc
03/24/97
03/2a4/97

1

165

23.8

25.0

..........

LT
03/27/97
1

0.0500
6.0500
0.0500
0.150
1.1¢
0.0500
0.0500

..........

LT
03/24/97
03124137

1
200
25.0
25.0

€7033918*1
L
03/27/97

1

0.0549
0.0554
0.0552
0.158
0.0495
0.0500

C7033532*1
LC
03/24/97
03724/97

1

147

24.0

25.0

..........

LT
03/27/97
1

0.0500
0.0500
0.0500
0.150
0.0500
0.0500

LT
03/24/97
03/24/97

1
200
5.0
25.0

9703597*2
R1
03/27/97

........................................

St
03/27/97

0.975
0.0566
0.0500

0.875
0.0513
0.0500

........................................




l CHAIN OF CUSTODY RECOAD
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[0 1085 Shary Crcle, Concord, CA 84518 (510} 825-3894
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] 1200GeneAutxyWay, Anaheim, CA 92805 (714} 978-0113

Note: Samples are discarded 30 days after results are reparted unless other arrangements are made
Hazardous samples wilt be returned to dlient or dispased of st clisnt’s expense.
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Owr Quality Controf 1 Your {Quality Asiurance

July 23, 1997 ' LOG NO.: G97-06-209

Brown and Caldwell

16736 Von Karman, Suite 200
trvine, CA 92714-0940

Attn: Mr, Bob Pope

Reference: Client Project # 3659-08, Shell.

Dear Mr, Pope,

Enclosed is the analytical report for the chemical testing of samples collected in support of the
above-referenced project. Samples were identified and tracked in the BCA/VOC system as log-
number G97-06-209. When making inquiries about this repon, please provide the log number,
The contents of this package are based on the requirements specified in the BC Analytical, A
Division of V.O.C. Analytical Laboratorles, Inc. "Quality Assurance Management Plan”. The
case narrative addresses batch specific quality control as it pertains to this document.

i you have any guestions, please do nol hesitate to call me at (714) 978-0113.

Sinceraly,

Patty Mata 5

Project Manager

VOC Analyiical Laboratories, Inc.
1212 East Katelia Avenue, Anakeim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284




LOG NO.: G97-08-209
CASE NARRATIVE

The following narrative addresses all project specific data quality objectives with respect to:
holding times, method blanks, lab control standards, matrix spike and duplicate samples.
Analytical anomalies encountered during sample analysis are also discussed as necessary.

Sample receipt:

Samples were received under COC and delivered to VOC’s Glendale lab on 6/9/97. All
containers were received intact and properly preserved.

Gas and Diesel (Met 15M]):
Samples TS-8 and TS-11 had surrogate recoveries above the control limits for Gasoline '
analysis. Due to acceptable QC surrogate recovery, it's believed that possible matrix

Interferer.ce caused the high surrogate recoverias.

Benzene, Gasoline and the surrogate had MS/MSD percent recoveries outside of control limits
for batch GAS*8766020. The LCS/LCSD set had acceptable recoveries and were used to
controt the batch.

No other anomalies were encountered during the analysis of the project.

YOC Analytical Laboratories, Inc.
1212 East Katella Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: {714) 978-9284




ACRONYMS AND FLAG DEFINITIONS

Flag Definitiops:

* Replicate values. Used when replicate results are entered Into the MS/MSD column
of the QC report.

B Blank contamination. {sed when associated method blank concentration is greater
than the PQL.

J Estimated vaiue. Used for sample results greater than or equal to MDL, but less
than the PQL.

NC Not calculated. Used for MS/MSD when sample result Is greater than two times the

spike amount added, or when extracted surrogates were diluted below detectable
, levels. Used for sample resulls that are over calibration rangs. '
Q Quality objectives were not met, Used for Method Blank, Laboratory Control
Samples, Matrix Spikes, Matrix Duplicates and Surrogates.

Acropyms:

cocC Chain of Custody

FLG Flag :

L.C Actual LCS/L.CSD concentration recovered
LCL Lower Control Limit

L.CS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate
LT True LCS/LCSD concentration

MB Method Blank

MS Matrix Spike -

MSD Matrix Spike Duplicate

R1 Unspiked sample concéntration

RDL Reponing Detection Limit
%REC  Percent Recovery

Rep. Surrogate Reported value
RPD Relative Percent Difference

51 Actual MS concentration

S2 Actual MSD concentration

T True concentration of MS/MSD
Theo, Surrogate Theoretical value

UCL Upper Control Limit

VOC Analytical Laboratories, Inc.
1212 East Katella Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284




ANALYTICAL REPORT

LOG NO: (97-06-209

ity Oudaial s Toue Exlly Alsvrsnce Received: 09 JUN 97

Mailed:

Mr. Bob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Project: 3659-06

REPORT OF ANALYTICAL RESULTS ' Page 1
we vo T T 06-200-1 06-209-2
oATE SwPLEO T 06 JUN 97 - 06 JUN 97
SAMPLE DESCRIPTION TS-9 TS~11.
NON-AQUEQUS
Semi-volatile HC (801sM) T T
. Date Analyzed 06/23/97 06/23/97
Date Extracted 06/20/97 06/20/97
Dilution Factor, Times : 1 1
TPH~d C13-C22, mg/kg 36 | 26
TPH-d C23-C28, mg/kg 87 93
Other Semi-volatile HC (B015M) - —
Surrogates ** ]
1,3-Dichlorobenzene Reported, mg/kg 29.4 28.4
1,3-Dichlorobenzene Theoretical, mg/kg 25.0 25.0

B R i R R I N i T e S S U VNP VR

VOC Anelytical Laboratories, [nce.
1212 East Katella Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284




LOG NO: G97-06-209

Received: 09 JUN 97

Mr. Bob Pope

Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953

Project: 3659-06

REPORT OF ANALYTICAL RESULTS Page 2
we N T 06-209-1 06-209-2
OATE spLED T 06 JN 97 06 JUN 97
SAMPLE DESCRIPTION T5-9 TS~11
NON-AQUEQUS
Volatile HC (80154 U
. Date Analyzed 06/11/97 06/11/97
Dilution Factor, Times 1 1
Benzene, mg/kg <0.005 <0.005
Toluene, mg/kg | . <0.005 <0.005
Ethylbenzene, mg/kg <0.005 <0.005
Total Xylene Isomers, mg/kg <0.01 ©<0.01
TPH-g C6-C12, mg/kg ' <0.1 <0,1
Other Volatile HC (8015M) s s
Surrogates **
a,a,a-Trifluorotoluene Rep., mg/kyg 0.0824 0.0688
a,a,a-Trifluorotoluene Th,, mg/kg 0.0500 0.0500

e A e o e e e e A G e e e et A8 94 A e e e St e PR Ae S R o e e e e e e W e e

VOC Analytical Lahoratories, Iac,
1212 East Katella Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - P (714) 9780281




LOG NO: G87-06-209
Received: 09 Juv 97

Mr. Bob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659-06

REPORT OF ANALYTICAL RESULTS Page 3

LOG NO 06-209-3
DATE SAMPLED 06 JUN 97
SAMPLE DESCRIPTION : TS-10 (F.M,

75-10)

NON-AQUEQUS

oy W e e b e d D ED AB W W W b T T e s e e e et e R g T e v by bm et ek e S5 WS Ye T h o Ae Y

.Po?ynuc]ear Aromatics (8270)

Date Analyzed 06/14/97
Date Extractéd 06/10/97
Dilution Factor, Times : 1
Acenaphthene, mg/kg <0.2
Acenaphthylene, mg/kg <0.2
Anthracene, mg/kg <0.2
Benzo(a)anthracene, mg/kg <0.2
Benzo{a)pyrene, mg/kg <0.2
Benzo(b)fluoranthene, mg/kg <0.2
Benzo(g,h,i)perylene, mg/kg <0.2
Benzo(k) fluoranthene, mg/kg <(.2
Chrysene, mg/kg <0.2

e S o o o v S M e e S e R W W e Ne ks vd o e 4 e M B B e w5 ve s am  Fe Sk v Su 4 AN SO A4 AW A e am ee

VOC Analytical Labocatories, Inc,
1212 East Katella Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - FFax: (714) 978-9284




LOG NO: G(G97-06-209
Received: 09 JUN 97

Mr. Bob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659-06

REPORT OF ANALYTICAL RESULTS Page 4
we vo T 06-200-3
DATE sawpLen o5 Jun 97
SAMPLE DESCRIPTION TS-10 (F.M.
T5-10)
NON-AQUEQUS
‘Dibenzo(a,h)anthracene, gk 02
‘ Fluoranthene, mg/kg <0.2
fluorene, mg/kg <0.2
Indeno(1,2,3-c,d)pyrene, mg/kg <0.2
Naphthalene, mg/kg ‘ <0.2
Phenanthrene, mg/kg <0.2
Pyrene, mg/kg <0.2
Surrogates **
2-Fluorobiphenyl Reported, mg/kg 1.73
2-Fluorobiphenyl Theo., mg/kg 1.67
Nitrobenzene-d5 Reported, mg/kg 1.57
Nitrobenzene~d5 Theoretical, mg/kg 1.67
Terphenyl-d14 Reported, mg/kg 1.99
®
VOU Analytical Laboratories, Tnc,

1212 East Katella Avenue, Analieim CA 928035 - Phone: (714) 9780113 - Fax: (714) 978-9284




LOG NO: G97-C5-209
Received: 09 JUN 97

Mr. Bob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Project: 3659-06

REPORY OF ANALYTICAL RESULTS Page 5
LOG NO 06-209-3
DATE SAMPLED 06 JuN 97
SAMPLE DESCRIPTION 75-10 (F.M.
15-10)
NON- AQUEOUS
‘ Terphenyl-d14 Theoretical, mg/kg 1.67

A

Greta Galoustian, Laboratory qdrector -

The analytical results withio this report relats only te ths apacific
cempounde and samples iovestigated and wmay not necessarily reflect
othnr apparently similar material from the same or a similar location.

This report shall oot be reproduced, except in full, without the
vritten approval of VOC. Ho use of this xeport for promational or
advertising purposes is permitted without prior writtem VOC approval.

VO Analytical Laboratorics, Ine,
1212 East Kalella Avenue, Anahcim CA 92803 - Phone: (714) VI8-0113 - Fax: (711) 978-9284




ORDER PLACED FOR CLIENT: Brown and Caldwel: Censultants 9706209

© VOC ANALYTICAL :

\MPLES. ..

706209*1

rs-9

706209*2  15-11
706209*3  TS-10 (F.M. TS5-10)

* %

Notes:

GLEN LAB :

tquipment

10.NO

13:10:24 21 JuL 1897

MR MRS s s S S s RN R e N R RIS RS SRS T IS SANNSsS RS

GAS.C12
FUEL,C28
GAS.C12
“UEL,C28
8270, PNA

OATE...... METHOD
AMALYZED

06.
.23.67 8015M

06

-~

Lo

.23.97 8015M

06

06.

- P 1

11.97 8015M
11.97 8015M
14.97 8270

EQUIP. BATCH..

536-33 9766020
536-37 9774
536-33 9766020
536-37 9774
537-14 97125

VOC Analytical identification number for a

particular piece of analytical equipment.

analyst.

VOC Analytical employee identification number of

ID.NO

1010

1010
1009




¢ SURROGATE RECOVERIES :

1 BC ANALYTICAL : GLEN LAB :

0D
4706209*

AN 5M
Al 15M

9706209*

B015M
RO15M

9706209+
A270

ANALYTE BATCH

1

a,a,a-Triflucrotoluene Re9766020
1,3-Dichlorobenzene 9774

2

a,a,a-Trifluorotoluene Re9766020
1,3-Bichlorobenzene 9774

3

Nitrobenzene-db 97125
2-Fluorobipheny] 97125
Terphenyl-dl4 97125

13:31:46 23 JuL 1997 - P.

ANALYZED REPORTED

06/11/97 0.0824
0€/23/97 29.4

06/11/97  0.0688
06/23/97 28.4

06/14/97 1.57
06/14/97 1.73

06/14/97 1.9

TRUE %REC FLAG LCL

0.0500
25.0

0.0500
25.0

165 Q
118

138 Q
114

94
104
119

71
52

71
52

34
38
18

ucL

131
145

131
145

110
110
130




¢ mm.unmz . ' i
QC REPORY 06209

DATE PRINFED: 23 JUL 1997 7

NOR-AQUEOUS SAMPLES oo METHOD BLANK c-vcen ammeemeoe e LAB CORTROL

Les LESD RPG  RPD MS 4SO RPD RPD
UNITS  RESULT ROL FLG  %REC FLE %REC FL6 LLL UCL RPD UCL FLG %REC FLG  %REC FLG €L YCL RPD UCL FLG

L

Batch: GAS*9766020 Method: 80158 - Modified 8015

Benzene mg/kg 0 0.005 - 104 - 95 - B8 150 % - . 1% Q@ 73 Q¢ 87 134 w4 25 -
Toluene mg/ kg o 0.005 - 105 - 3% - 75 130 9 - - 82 - 119 - 685 137 16 25 -
Ethylbenzene mg/kg 0 0.005 - w7 - 99 - 83 118 8 - . 8 - 102 - 51 )50 13 2% -
iotal Xylene Isomers my/kg Q 0.01 - 112 - 163 - 80 117 9 - - 80 - 92 - 33 140 14 25 -
TPH-g £6-C32 mg/kg ] 2l = g8 - 92 - 79128 5 = - 32 qQ 33 ¢ 4 38 3 30 -
[4,4.3-Trifluorotoluene) Percent 9] w 98 - a6 - 7} 131 - - - e - 136 © T 31 - - -
Batch: 827087125 Method: 8270 - GC/MS for Semivolatile Grganics, Capillary column

Acenaphthene mg/kg o 0.2 - 7 - % - 57 117 2 - - 0 - gz - 44 128 28 34 -
Acenaphthylene mg/kg 0 3.2 - 9 - 82 - 5 13 & - - 68 - 95 - 51 110 33 34 -
Anthracene ma/kg 0 6.2 - 3 - 7% - 57 1315 4 - - 85 - g - 56 112 30 35 -
Benzo(a)anthracene mg/kg V] 6.z - 9 = 83 - 44 138 S5 - - n - 9| - B 17 R 6 -
Benzo(a)pyrene mg/kg 0 0.2 - % - 30 - B 128 5 - “ 58 - 93 - 41 138 31 40 -
Benzo(b}fluoranthene mg/kg 0 0.2 - % . 85 - 24 137 11 - - 66 - 01 - 4 149 41 50 -
8enzo(g.h.i)perylene mg/ kg 4 0.2 - i - 8 . 25 157 3 - - 63 = 8 - 39 134 30 46 -
Beazo(k} fluaranthene mg/kg 0 0.2 - 63 - 63 - 39 182 10 - - 66 - 74 - 54 148 10 34 -
Chrysene mg/kg 0 8.2 - 17 - 81 . 43 147 5 - - - 95 - 50 124 29 34 .
Dibenzo(a, h)anthracene mg/kg 0 9.2 - 78 - 8 - 30 154 4 - . 65 - 8 - a6 133 30 41 -
{ tuorantiiene mg/kg 0 2.2 -7 78 - 8 - 39137 5 . . 1. % - 52 119 30 31 .
f luorene mg/kg 0 0.2 - 85 - 88 - 57 128 4 - - 76 - 163 - 5_9 il? 31 ¥ -
Indeno(1,2.3-¢, d}pyrene rg/kg Q 0.2 - 83 - 9z - 25 162 4 - - 62 - 385 - 42 141 3t 50 -
Haphthalene mg/kg 0 0.2 - 4 - B - 49 106 7 - . 68 - 94 - 28 120 3t 36 .
Phenanthrene i/ kg ] 0.2 - 73 - B8 - 61 122 5 - - 72 - 97 - 34 120 2% 37 -
Pyrene mg/kg b 0.2 - 3 I 83 - 52 149 2z - - 75 - 100 - 41 156 31 36 -
[2-Fluorobipheny| ] Percent 106 - - % - 78 - 43 1ng - - . - 95 - B U8 - =« -
[Nitrobenzene-d5) Percent 99 - - 2 - %4 0~ 37 18 - - . 65 - 8 - 34 e - - -
[ 1erpheny | -dia] Percent 113 - - 8 - 86 - 33 141 - - - 75 - 163 - 18 )30 - - -
Batch: FUEL,C28797748 Method: 80154 - Modified 8015

TPH-d C13-C22 mg/kg 0 - 129 - 133 - 37 16 3 38 - - - - - - - - - -

(PH-d (23-C28 mg/kg ) 10 - N -
L 1.3-Dichlorabenzene) Percent 105 - - 08 - @7 - 55 127 - - - - - -




e ,umm’nznmu . ' 3
SUPPLEMERT, REPORT 7OR 4706209

DATE PRINTED: 23 JUL 1997
HOH-AQUEGUS SANPLES

Batch: GAS®Y766020 Method: 8015M - Hodified 8015

B8706764*)1 (7061494*) .......... CP0B1517*1 +euunnn... QIOBPOT™L: ivsivonuan mmnmmsmines, & § Foewss s ¢ Sogdan e bes

UNLTS MB LG LT w’ L7 R1 RZ S1 S2 T

Date Anralyzed Date  06/11/97 06/11/97 06/11/97 06/11/97  06/11/57 06/11/97 - 06/11/97 ~06/11/97 06/11/97
Dilution Factor Times 1 1 1 1 1 1 - 1 1 1
Benzene mg/kg 0 0.0518 0.0500 0.0476 0.0500 <0.005 - 0.0237 0.0272 0.0152
Toluene mg/kg 0 0.052a £.0500 0.0480 0.0500 <D.D05 - €.0992 G.118 0.0974
Ethylbenzene mg/kg b} 0.0537 0.0500 0.0494 0.0500 <(.005 - $.0182 0.0208 0.0204
Total Xylene Isomers mg/kg i 5.168 0.158 0.154 0.150 <0.01 - $¢.0953 6.3310 D.118
TPH-g £6-C12 mg/kg 0 0.963 1.19 1.01 1.10 <0.1 - 0.350 0.362 1.1C
a,a,a-Trifluorotoluene Rep. ng/kg 0.0453 0.0492 0.0500 04.0473 0.0500 0.0824 0.0531 0.0681 $.0500
3,3,3-Trifluorotoluene Th. mng/kg 0.0500 8.0500 0.0509 9.0500 0.050¢ 6.0500 - 0.0500 0.0500  0.0500




00 AMALTT
SUPPLEHENT

NOR-AQUECQUS SAMPLES

RLEHDALE
MPREPORT FOR 9706209
DATE PRINTED: 23 JUL 1997

Batch: 8270%97125 Method: 8270 - GC/MS for Semivolatile Organics, Capillary column

Date Analyzed

Oate Extracted
Gitution Factor
Acenaphthene
Acenaphthylene
Anthracene
8enzo(a)anthracene
Benzo{a)pyrene
Benzo(b) fluoranthene
Benzo(g,h, ) )perylene
Benzo(k)f!uorantkene
Chrysene
Bibenzo{a,h}anthracene
fluoranthene
Fluorene

Indeno(},2,3-c,d)pyrene

Haphthalene
Phenanthrene
Pyrene

2-Fluorobipheny! Reported

2~Fluorobipheny! Theo.

Nitrobenzene-d5 Reported
Hitrobenzene-dS Theoretical

Terpheny] -d14 Reported

Terpheny1-d14 Thecretical

Batch: FUEL,C28*9774 Method: BO1SM -

Dale Analyzed
Date Extracted
Dilation Factor
TPH-d Ci3-C22
TPH-d C23-C28

1,3-Dichlorotenzene Reported
1,3-Dichlorobenzene Theoretical

UNITS
Date
Date

Times

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
my/kg
mg/kg
ug/kg
mg/kg
mng/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

B706552*1
M8
06/10/97
06710/87

[=2R - =N == M« B e ' BN B o B - I = T - S - I = N ~ Y )

fon
~
-~

1.7
1.65
1.67
1.89
1.67

Hedified 8015

UNITS
Date
Date

Times

mg/kg

ng/kg
mg/kg
ng/kg

87061455*1
HB
06/23/97
06/20/97

1

0

0

26.2

25.0

€7061047*1 ...... _
L L7
06710797  06/10/97
06/10/97  06/16/97
1 1

2.58 3.33
2.63 3.33
2.42 3.33
2.64 3.33
2.53 3.33
2.54 3.33
2.64 3.33
2.31 3.33
2.58 3.33
2.59 3.33
2.60 3.33
2.82 3.33
2.95 3.33
2.46 3.33
2.64 3.33
2.70 3.33
1.32 1.67
1.67 1.67
1.20 1.67
1.67 1.67
1.43 1.67
1.67 1.67
£7062778%1 ...... S
LE LT
06/23/97 06/23/97
06/20/97  ©6/20/97
1 1

258 200

27.1 25.0
25.0 25.0

C7061048*1
LC
06/10/97
06/19/97
1

2.64
2.73
2.52
2.77
2.66
2.83
2.73
2.10
2.70
2.69
2.74
2.93
3.06
2.85
2.78
2.76
1.31
1.67
1.23
1.87
1.43
1.67

70627801
Le
06/23/97
06/20/%?

1

266

2.8

25.0

LY
06716797
06/10/97

1
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
1.67
1.67
1.67
1.67
1.67
1.67

L7
06/23/97
06/20/97

1

200 .

25.0
25.0

9706104*5
Rl R2 51
06/10/97 - 06/10/97
06/10/97 - 06/10/97
1 - 1
] - 2.32
0 - 2.28
4] - 2.18
(] - 2.37
[V - 2.28
] - 2.21
] - 2.10
] - 2.21
] - 2.35
] - 2.17
3 - 2.36
¢ - 2.52
¢ - 2.06
¢ - 2.28
0 - 2.40
1] = 2.45
1.32 = 1.17
1.67 - 1.67
1.18 - 1.09
1.57 - 1.67
1.43 - 1.26
1.67 - 1.6/
R1 R2 g1

Y4
06/10/97
06/10/97

1
3.08
3.18
2.94
3.26
3.1t
3.35
2.84
2.45
3.15
2.95
3.19
3.43
2.83
313
3.22
3.34
1.58
1.67
1.38
1.67
1.72
1.67

06/10/97
06/10/97
1
3334
3.33
.33
3.3
3.33
.23
3.53
3.33
3.33
3:33
3..3
3.43
3.33
33
3.33
3.33
1.67
1.87
1.67
1.67
1.87
1.67
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Owr (Quality Conrrol 1s Yorer Cwality Assurance

July 23, 1997 ' LOG NO.: G97-06-386

Brown and Caidwell

16735 Von Karman, Suite 200
ivine, CA 92714-0940

Aitn: Mr. Bob Pope

Reference: Client Project # 3658-06, Shell,

Dear Mr. Pope,

Enclosed is the analytical report for the chemical testing of samples collected in support of the
above-referenced projact. Samples were identified and tracked in the BCA/VOC system as 10g:
number G87-06-386, When making inquiries about this report, please provide the log number,

The contents of this package are based on the requirements specified in the BC Analytical, A
Division of V.0.C. Analytical Laboratories, Inc. “Quality Assurance Management Plan”. The
case narrative addresses balch specific quality control as it pertains to this document,

If you have any questions, please do not hesitate to call me at (714) 978-0113,

Sincerely,

(2

Patty Mala
Project Manager

YOC Analytical Laboratories, Ing,
1212 East Katella Avenue, Anaheim CA 928085 - Phone: (714) 978-0113 - Fax: (714) 978.9284




LOG NO.: G97-06-386
CASE NARRATIVE

The following narrative addresses all project specific data quality objectives with respect 1o;
hedding times, method blanks, lab control standards, matrix spike and duplicate samples.
Analytical anomalies encountered during sample analysis are also discussed as necessary.

Sample receipt:
Samples were received under COC and delivered to VOC'’s Glendale lab on 6/17/97. All

containers were received intact and propetly preserved.

Gas/BTEX {Method 8015M):

Samples had high recovery of the Gas/BTEX surrogate possibly due to matrix interference.
The QC samples associated with this batch had acceptable surrogate recovery. -

PNA's (Method 8270);

One of the three surrogates had recovery higher than the UCL for both samples. Matrix
interference Is the suspected cause of high recovery due to acceptable QC surrogate recovery.

No other anomalies were encountered during the analysis of the project,

VOC Analytical Laboratories, Inc.
12)2 East Kalella Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284




-

ACRONYMS AND FLAG DEFINITIONS

Flag Definitions:

*

B
J
NG

Acro

coC
FLG

LCL
LCS
LCSD

MB
MS
MSD

RDL
%REC
Rep.
RIPD
81

82

Theo.
ucL

Replicate values. Used when replicate results are entered into the MS/MSD column
of the QC report.

Blank contamination. Used when associated method blank concentration is greater
than the PQL.

Estimated value. Used for sample resuits greater than or equal to MDL, but less
than the PQL.

Not calculated. Used for MS/MSD when sample result is greater than two times the
splke amount added, or when extracted surrogates were diluted below detectable
levels. Used for sample results that are over calibration range.

Quality objectives were not mel. Used for Method Blank, Laboratory Control
Samples, Matrix Spikas, Matrix Duplicates and Surrogates.

Chain of Custody

Fiag

Actual LCS/LCSD concentration recovered
Lower Control Limit -

Laboratory Control Sample
Laboratory Control Sample Duplicate
True LCS/LCSD concentration
Method Blank

Matrix Spike

Matrix Spike Duplicate

Unspiked sample concentration
Reporting Detection Limit

Percent Recovery

Surrogate Reported value

Relative Percent Difference

Actual MS concentration

Actual MSD concentration

True concentration of MS/MSD
Surrogate Theoretical value

Upper Control Limit

YOC Analytical Labaratories, Inc.
1212 East Katella Avenue, Anaheim CA 928035 - Phone: (714) 978-0113 - Fax: (714) 978.9284




L0G NO: G9

Ouwr Quality Conmol Is Yosr Qualiry Assuronce Received: 1

ANALYTICAL REPORT

7-06-386
7 JUN 97

Mailed: Jin 2. B%

Mr. Bob Pope

Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953

Project:
REPORT OF ANALYTICAL RESULTS

we o 06-386-1 06-386-2

DATE SAMPLED 16 JuN97 16 JUN 97 . 1
SAMPLE DESCRIPTION 1§-12 TS-14

NON-AQUEQUS

Semi-volatile HC (8O15M) T
. Date Analyzed 06/23/97 06/23/97
Date Extracted 06/20/97 06/20/97
Dilution Factor, Times 1 1
TPH-d C13-C22, mg/kg - 28 35
TPH-d €23-C28, mg/kg 95 100
Other Semi-volatile HC (8015M) - i

Surrogates **
1,3-Dichlorobenzene Reported, mg/kg 27.7 27.6
1,3-Dichlorobenzene Theoretical, mg/kg 25.0 25.0

B T R O T T R S L

VOUC Analytical Laboratories, Ine.
1212 East Katella Avenue. Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 278-9284

3659-06

- .

- -

6 JUN 97

TS-15.

06/23/97
06/20/97
1

33

110




LOG t0: G97-06-386

Received: 17 JUN 97

Mr. Bob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

{rvine, CA 92606-4953
Project: 3659-06

REPORT OF ANALYTICAL RESULTS . Page 2
oew T 06-386-1 06-386-2 06-386-3
DATE SAPLED  16JUN97 16 JUN®? 16 JUN 97
SAMPLE DESCRIPYION T5-12 TS-14 T5-15
NON-AQUEOLS :
volatile HC (S018M) T
. Date Analyzed 06/24/97 06/24/97 06/24/97
Dilution Factor, Times 1 1 1
Benzene, mg/kg <0.905 <0.005 <0.005
Toluene, mg/kg <0.005 <0.005 <0,005
Ethylbenzene, mg/kg <0.005 <0.005 <0.005
Total Xylene I[somers, mg/kg <(.01 <0.01 <0.01
TPH-g C6-C12, mg/kg <0.1 <0.1 <0.1
Other Volatile HC (8015M) _— s ( -
Surrogates **
a,a,a-Trifluorotoluene Rep., mg/kg 0.0669 0.0717 0.0665
a,a,a-Trifluorotoluene Th., mg/kg 0.£500 0.0500 0.0500

B e e R e R T I e b e L L

VO Analytical Laboratories, Inc,
1212 Bast KateHa Avenne, Anaheim CA 92805 - Phone: (7(4) 9780113 - Fax: (7T14) 978-9284




LOG NO: G97-C6-386
Received: 17 JUN 97

Mr. Bob Pope :
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659-06

REPORT C7 ANALYTICAL RESULTS Page 3
LOG NO 06-386-4 06-386-5
DATE SAMPLED 16 JUN 97 1o JUN 97
SAMPLE DESCRIPTION TS-13 TS-16

NON-AQUEOUS

. S A e e A g T e e e e o o ko o AR N B P o e e o e

Polynuclear Aromatics (8270)

. Date Analyzed 06/30/97 06/30/97
Date Extracted 06/24/97 06/24/97
Dilution Factor, TYimes 1 1
Acenaphthene, mg/kg <0.2 <0.2
Acenaphthylene, mg/kg <0.2 <0.2
Anthracene, mg/kg <0.2 <0.2
Benzo(a)anthracene, mg/kg <0.2 <0.2
Benzo(a)pyrene, mg/kg <0.2 : <0.2
Benzo(b)fluoranthene, mg/kg <0.2 <0.2
Benzo(g,h,i)perylene, mg/kg <0.2 <0.2
Benzo(k) 7luoranthene, mg/kg <0.2 <0.2
Chrysene, mg/kg <0.2 <0.2

B e e o T R T L L e L i T R SRS

VOC Analytict.. Laboratories, Inc.
1212 East Kadella Avenue, Anaheim CA 02803 - Phone: (714) 978-0113 - Fax: (714) 9789284




LOG NO: G97-06-386

Received: 17 JUN 97

Mr. Bob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3653-06

REPORT OF ANALY(ICAL RESULTS Page 4
we v T 06-386-4 06-386-5
oATE saweLED T T I6am e 16 JuN 97
SAMPLE DESCRIPTION ‘ 15-13 TS-16
NON-AQUEOQUS
‘Dibenzo(a,h)anthracene, mg/kg <z <0.2
Fluoranthene, mg/kg <0.2 <0.2
Fluorene, mg/kg <D.2 <0.2
Indeno(1,2,3-c,d)pyrene, mg/kg <0.2 <0.2
Naphthalene, mg/kg . <0,2 <0.2
Phenanthrene, mg/kg 0.24 0.31
Pyrene, mg/kg <0.2 <0.2
Surrogates **
2-Fluorobiphenyl Reported, mg/kg 1;97 1.93
2-Fluorchiphenyl Theo., mg/k¢ 1.67 1.67
Nitrobenzene-d5 Reported, mg/kg 1.78 1.76
Nitrobenzene-d5 Theoretical, mg/kg 1.67 1.67
Terphenyl-d14 Reported, mg/kg 1.71 1.67

e e e e e e e e o e e e e ma e N S A ey e e e e e e PR e e e a8 A A o e e A

VO Analytical Laboratories, {ne,
1212 Fast Kidella Avenue. Anabetm CA 92803 - Phone: (714) Y78-0113 - Fax: (714) 978-9284




LOG NO: G97-06-386
Received: 17 JUN 97

Mr. Bob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 926064953
Project: 3659-06

REPORT OF ANALYTICAL RESULTYS Page 5

LOG NO - 06-386-4 06-386-5
DATE SAMPLED 16 JUN 97 16 JUN 97
SAMPLE DESCRIPTION 15-13 . 15-16
NON-AQUEQUS

Terphenyi-d14 Theoretical, mg/kg 1.67 1.67

T O i

Greta Galoustian, Laboratory{Pirector

The analytical results within this report relate oaly to che apecific
compounds and samples investigated and muy not necessarily reflect
other appatvently similar materisl from the same or a similar location.

This report shall not be reproduced, except in fall, wvithout the
written approval of VOC. Mo use of this report for promotional or
advertising purposes is permitted without prior written VOC approval.

VOU Analyical Lavoratories, [ne,
1212 East Katella Avenue, Anaheim CA 92803 - Phone: (714) 978-0113 - Fax: (714) 978-9284




: ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9706386 :
GLEN LAB : 13:14:00 21 JUL 1997 -

¢ VOC ANALYTICAL :

SAMPLES. . .

9706386*1
9706386*2
9706386*3

9706386*4
9706386*5

Ak w

SAMPLE DESCRIPTION..

T$-12
15-14
7S-1£

TS-13
TS-16

Notes: Equipment

1D.NO

GAS.C12
FUEL, (28
GAS.C12
FUEL,C28
GAS.C12
FUEL,C28
8270.PNA
8270.PRA

I

ANALYZED
.97 8015M

06.24

06.23.
06.24.
06.23.
.97 8015M

06.24

06.23.
06.30.
06.30.

P. 1:

97 8015M
97 8015M
97 80154

97 8015M
97 8270
97 8270

..... EQUIP., BATCH.. ID.NO

536-33 9766040
536-37 9774
536-33 9766040

536-37 9774
536-33 9766040
536-37 89774

537-11 97139
537-11 97139

VOC Analytical identificatior number for a

particular piece of analytical equipment.

1

analyst.

VOC Analytical employee identification number of

1010
1010
1010

6750
6750




: SUR

: BC ANALYTICAL : GLEN LAB ;

ROGATE RECOVERIES :

D ANALYTE

1706386*1

1015M
1015M

a-Trifluorotoluene Re8766040

a,a,
1,3-Dichlorobenzene

1706386*2

3015M
3015M

a,a,
1,3-Dichlorobenzene

1706386*3

3015M
3015M

a,a,a
1,3-Dichlorobenzene

3706386*4

3270

Nitrobenzene-dh
2-Fluorchipheny]
Terphenyl-d14

3706386*5

¢

Nitrobenzene-d5
2~Fluorobiphenyl
Terpheny1-d14

13:35:14 23 JUl 1997

e T T L L e P e

9774

a-Trifluorotoluene Re9766040

9774

-Trifluorotoluene Re9766040

9774

97139
97139
97139

97139
97139
97139

ANALYZED REPORTED

06/24/97
06/23/97

06/24/97
06/23/97

06/24/97
06/23/97

06/30/97
06/30/97
06/30/97

06/30/97

06/30/97
06/30/97

0.05669
27.7

0.0717
27.6

0.0665
27.5

TRUE

%REC FLAG LCL

134 Q
111

143 Q
110

133
110

107

118 Q

102

105
116 Q
100

71
52

71
52

71
52

34
38
18

34
38
18

ucL

131
145

131
145

131
145

110
110
130

110
110
130




YoC Auawn:sunms
QC REPORT 5386
DATE PRINTEB: 23 JUL 1997

NOH-AQUEQUS SAMPLES

HETHOD BLANK

UMITS  RESULY

Batch: GAS*3766040 Method: 8015K - Modified 8015

Benzene mg/kg
Toluene mg/kg
Ethy)benzene nq/kg
Total Xylene Isomers mg/kg
TPH-g C6-Ci2 mg/kg
fa,a,a-Trifluorotoluene] Percent

[ = B~ I = B -

RDL

0.005
0.005
0.005
0.01
6.1

FLG

Batch: 8270*57139 Method: 827¢ - GC/MS for Semivolatile Organics

Acenaphthene mg/kg
Acenaphthylene mg/kg
Anthracene mg/kg
8enzo(a}anthracene ma/kg
8enzofa)pyrene mg/kg
Benzo{b)fluaranthene mg/kg
Benzo{g.,h,i}perylene mg/kg
Benzo{k}fluoranthene mg/ky
Chrysene mg/kg
Dibenzo(a,h)znthracene mg/kg
Fluoranthene mg/kg
Fluorene mg/kg
Indeno(1,2,3-c,d)pyrene ng/kg
Naphthalene mg/kg
fhenanthrene mna/kg
Pyrene my/kg
{2-Fluorobiphenyl} Percent
[Nitrobenzene-d5] Percent
{Terphenyl-il4] Percent

= I A A I — I — B~ I -~ B = I = = B = B B = =

@ 00 W
W a O

Batch: FUEL,.C28%9774 Method: BOISM - Modified 8615

TPH-d €13-C22 mg/kg
TPH-d €23-C28 mg/kg
{1,3-Dichlorsbenzene] Percent

¢
0

105

0.2
0.2
0.2
0.2
0.2
8.2
6.2
0.2
0.2
0.2
6.2
0.2
0.2
0.2
0.2
0.2

LCS
%REC FLG

38 -
02 -
109 -

93 -

92 -

. Capillary
% -
88 -
66 -
96 -

81

80

34 -

83

83
83 -
% -
86 5

e -
% -
n -
83 -
84 -

85 -
0z -

129 -

108 -

--- LAB CONTROL
LCSD R/PD
%REC FL6  L€L UCL RPD UCL
- - 8 150 - -
- - 75 136 - -
- - 83 118 - -
- - 80 117 - -
P 79 123 - -
- - 71 131 - -

colump

8 - - 57 117 4 -
92 - 5 136 4 -
68 - 57 115 3 -
98 - 43 138 9 -
87 - 36 1286 6 -
8 - 24 137 7 -
95 - 25 157 12 -
76 - 39 12 8§ -
3% - 43 147 8 -
83 - 30 154 11 -
% - 39 1137 4 -
8 - 57 128 2 -
114 - 25 182 13 -
77 - 49 106 3 -
3 - 81 122 3 -
838 - 52 143 6§ -
84 - 43 116 - -
34 - 37 114 - -
105 - 33 141 - -
133 - 37 166 3 38

167 - 55 127 - -

RPO
FLG

MS
XREC FLG

123 -
& -
96 -
85 -

89 -

#SD

%REC FLG

117
78

30

92

&9

103
n

-- MATRIX Q€

L

67
65
51
53

WL RPD

134
137
15¢
140

@ h oW

110 -
e -
130 -

RPD RPD
UL FLG

A
KETR
25 -



YOC ANALYT ENDALE . ‘1
SUPPLEMENTAMIIEPREPORT FOR 9706386

DATE PRINTED: 23 JUL 1997
NOK-AQUEQUS SAMPLES

Batch: GAS*9766040 Methed: 8015M - Modified 8015

B7061503*1 C7062876%) ..oouvennn L7/ —— BI0BFE0RT " < s nits om0
UNITS MB LC LT Lc r Rl R2 S1 52 7

Date Analyzed Date 06/2a/97 06/24/97 06/24/97 - - 06/24/97 - 06724797 06/28/57 06/24/97
Dilution factor Times 1 1 1 - - 1 - 1 1 il
Benzene mg/kg 0 0.0490 0.09500 - - <0.005 & 0.0187 0.0178 0.0152
Toluene mng/kg 0 0.0489 0.0500 - - <0.008 - 0.0802 0.0760 0.0974 -
Ethylbenzene mg/kg 0 0.0512 0.9500 - - <0.005 - 0.0196 0.0184 0.0204
Total Xylene Isomers _mg/kg 0 0.163 0.150 = - <0.01 - 0.101 0.0854 0.118
TPH-g C6-CI2 mg/xg 0 1.02 1.10 » - = = 5 L =
a,a,a-Trifluorotoluene Rep. mg/kg 0.0493 0.0462  0.0500 = - 0.0492 - 0.0446  0.0460  0.0500

a,a,a-Triflugrotoluene Th. mg/kg 0.0500 0.0500 0.0500 - ~ 0.0500 - 0.0500 g.050¢ 0.0500



YOC ANALYT ENDALE
SUPPLEMENT EPORT FOR 9706386

DATE PRINTED: 23 JuL 1997

NON-AQUEQUS SAMPLES

Batch: 3270*37139 Method: 8270 - GC/MS for Semivelatile Organics, Capillary column

Date Analyzed

Date Extracted
Dilution Factor
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b) fluoranthene
Benzo(g,h, i)perylene
Benzo(k) fluoranthene
Chrysene
Dibenzo{a,h)anthracene
fluoranthene
fluorene

Indeno(1,2,3-c,d)pyrene

Naphthalene
Phenanthrene
Pyrene

2-Fluorobipheny] Reported

2-Flusrobiphenyl Theo.

Nitrobenzene-d5 Reported
Nitrobenzene-dS Theoretical

Terphenyi-dl4 Reported

Terphenyl-d14 Theoretical

Batch: FUEL,C28*9774 Method: 8015M -

Date Analyzed
Bate Extracted
Dilution Factor
TPH-d C13-C22
TPH-8 (23-C28

1,3-Dichlorobenzene Reported
1,3-Dichlorobenzene Theoretical

B7061474*1 (C7062816*1

URITS KB 1c
Date  06/25/97  06/25/97
Date 06/24/57 06/24/97

Times 1 1

mg/kg ] 2.61

mg/kg 0 2.93

my/kg 0 2.18

ng/kg 0 3.00

ng/kg 0 2.711

mg/kg 9 2.67

mg/kg 0 2.81

mg/kg o 2.77

mg/kg ] 2.94

ng/kg 0 2.27

ng/kg 0 2.50

m9/kg 0 2.87

mg/kg 0 3.34

mg/kg 0 2.8

mg/kg 0 2.36

mg/kg 0 2.77

ng/kg 1.60 1.41

mi/kg 1.67 1.67

mg/kg 1.41 1.42

mg/kg 1.67 1.67

wg/kg 1.38 1.70

mg/kg 1.67 1.67

Modified 8015

B7061455*1 (€7062779*1

BNITS - M8 Lc
Date  06/23/97  06/23/97
Cate  06/20/37  06/20/97

Times 1 1

mg/kg 0 258

mg/kg g -

mg/kg 26.2 27.1

mg/kg 25.0 25.0

LT
06/25/97
06/24/97

1
3.33
3.33
3.33
3.13
1.3
3.33
3.33
3133
3.33
1.33
3.33
3.33
3.33
3.33
3.33
3.33
1.67

1.67
1.67
1.67
1.67
1.67

]
06/23/97
06/20/97

1
200
25.0
25.0

C7062817*1
L
06£25/97
06/24/97
1

2.72
3.05
2.26
3.28
2.8%
2.87
3.17
2.52
3.20
3.09
2.61
2.54
3.80
2.56
2.48
2.95
1.40
1.67
1.40
1.67
1.78
1.67

C7062780*1
Lc
06/23/37
06/20/97
1
266
26.8
25.0

LT
06/25/97
06/24/97

il
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
1.67
1.67
1.67
1.67
1.67
1.67

06/23797
06/20/97
1

. 200 -

25.0
25.0

9706390*15
Rl
06/26/97
06/24/97
1

<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
1.57
1.67
1.53
1.67
1.24
1.67

N/A

82 Si
- 06/26/97
- 06/24/97
= 1
- 1.51

s2
*06/26/97
06/24/97
1

1.62

06/26/97
06/24/97
1

1.67 -
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Owr Qualiy Conrvod I3 Your (Quality Assuvance

July 23, 1997 LOG NQO.: G97-06-598

Brown and Caldwell

16735 Von Karman, Suite 200
Irving, CA 92714-0940

Alin: Mr. Bob Pope

Relerence: Client Project # 3659-06, Shell.

Daar Mr. Pope,

Enclosed is the analytical report for the chemical testing of samples coflected in support of the
above-referenced project. Samples were identified and tracked in the BCA/VOC system as log-
number G97-06-598. When making inquiries about this report, please provide the log number,
The contents of this package are based on the requirements specified in the BC Analytical, A
Division of V.O.C. Analytical Laboratories, Inc. “Quality Assurance Management Plan”. The
case narrative addresses batch specific quality control as it pertains to this document.

It you have any questions, please do not hesitate to call me at (714) 978-0113.

Sincerety,

Skl
Patty Mata ?

Pioject Manager

YOC Analytical Laboratories, tnc.
1212 East Katella Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: (714)978-9284




LOG NO.: G97-06-598
CASE NARRATIVE

The following narrative addresses all project specific data quality objectives with respec't to:
holding times, method blanks, lab control standards, matrix spike and duplicate samples.
Analytical anomalies encountered during sample analysis are also discussed as necessary.

Sample recelpt:
Samples were received under COC and delivered to VOC’s Glendale lab on 6/27/97. All

containers were received intact and properly preserved.

PNA'S (Method 8270):

Naphthalene had a LCS recovery above the UCL for batch 8270*97146. The LCSD had T
acceptable percent recovery. Since the LCS was high and no target compounds were detected -
in the asscciated sample, the data was released with no further corrective action,

No other anomalies were encountered during the analysis of the project.

VOC Analytical Laboratories, Inc.
1212 East Katella Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284




ACRONYMS AND FLAG DEFINITIONS

Flag Definitions:

Acronyms:

CoC
FLG
LG
LCL
LCS
LCSb
LT
MB
M3
MSD
R1
ROL
%»REC
Rep.
RPD
S1

82

T
Thso.
ucL

Replicate values. Used when replicate results are entered into the MS/MSD column
of the QC report.

Blank contamination, Used when associated method blank concentration is greater
than the PQL.

Estimated value. Used for sample results greater than or equal to MDL, but less
than the PQL.

Not calculated. Used for MS/MSD when sample result is greater than two times the
spike amount added, or when extracted surrogates were diluted below detectable
levels. Used for sample results that are over calibration range. ,
Quality objectives were not met, Used for Method Blank, Laboratory Control
Samples, Matrix Spikes, Matrix Duplicates and Surrogates.

" Chain of Custody

Flag
Actual LCS/LCSD concentration recovered
Lower Contro! Limit

Laboratory Control Sample

Laboratory Control Sample Duplicate

True LCS/LCSD concentration

Method Blank

Matrix Spike

Matrix Spike Duplicate

Unspiked sample concentration

Reporting Detection Limit

Percent Recovery

Surrogate Reported vaiue

Relative Percent Difference

Actual MS concentration

Actual MSD concentration

True concentration of MS/MSD

Surrogate Theoretical value

Upper Control Limit

YOC Analytical Laboratories, Inc.
1212 East Katella Avenue, Anaheiin CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978.9284




ANALYTICAL REPORT

LOG NO: G97-06-598

O Quality Coneral Is Your Quality Asswmnce Received: 27 JUN 97

Mailed: WUl 2: 4

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Order: 3659
16735 Von Karman, Suite 200 :
Irvine, CA 92606-4953

Project: 3659/SHELL

REPORT OF ANALYTICAL RESULTS Page 1
we N0 T T 05-508-1 06-598-2
DATE SAWPLED T 27 JN 97 27 JUN 97,
SAMPLE DESCRIPTION 18-17 75-19.
NON-AQUEOUS
Semi-volatile HC (BOISM) T
‘Date Analyzed 07/09/97 07/09/97

Date Extracted 07/09/97 07/09/97
Dilution Factor, Times 1 1
TPH-d C13-C22, mg/kg ' <10 <10
TPH-d C23-C28, mg/kg 51 23

Other Semi-volatile HC (8015M) a-- .-
Surrogates **

1,3-Dichlorobenzene Reported, mg/kg 24,7 24,6

1,3-Dichlorobenzene Theoretical, mg/kg 25.0 25.0

R e T e e e T I T e L L TRy S penpeapeiperp

VOC Anaistical Labaratorics, Inc.
1212 East Kaiclta Avenue, Arabcim CA 62803 - Phane: (714) 978-0113 - Fax: (714) 978-9284




Mr. Bob Pope

Brown and Caldwell Consultants

16735 Von Karman, Suite 200
Irvine, CA 92606-4953

REPORT OF ANALYTICAL RESULTS

LOG NO:  G97-06-598

Received: 27 JUN 97

Purchase Ofder: 3659

Mroject: 3659/SHELL

u e o Lh o e i e Ry Y e v A e G e e e e B R e e e e e T e A0 S A AR AN e e v A e -

- o W e o A T e o A8 v o o s e A A ) MO PR v n e e Ry e e A e i e e e 4 A A e R —

DATE SAMPLED
SAMPLE DESCRIPTION
NON-AQUEOUS

27 JUN 97
15-17

27 JUN 97
TS-19

vk MDA A e WG A A AR M e v e e e Ae S e e o S o s wh = AR pb A A 19 e R S e b -

Volatile HC (8015M)

‘Date Analyzed

Dilution Factor, Times

Benzene, mg/kg

Toluene, mg/kg

Ethylbenzene, mg/kg

Total Xylene Isomers, mg/kg

TPH-g (6-C12, mg/kg
Other Volatile HC (8015M)

'SurrOgates *y
a,a,a-Trifluorotoluene Rep., mg/kg

a,a,a-Trifluorotoluene Th,, mg/kg

07/02/97
1

<(.005

| <0, 005
<D0.005
<0.01
<0.1

0.0580
0.0500

07/02/97
1

<0.005
<0.005
<0.005
<0.01
<0.1

0.0508
0.0500

_______________________________________________________________________________ -

VOC Analytical Laboratarics, Ioc,
1212 East Katelta Avenue, Anahcim CA 92803 - Phane: (714) 9780113 - Fax: (714) 9789284




LOG N0: G97-06-598
Received: 27 JUN 97

Mr. Bob Pope
Brown and Caldwell Censultants Purchase Order: 3659
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659/SHELL

REPORT OF ANALYTICAL RESULTS ‘ Page 3
LOG NO 06-598-3
DATE SAMPLED 27 JUN 97
SAMPLE DESCRIPTION 75-18

NON-AQUEOUS

o - b T e M e b e o A At S b m e e 8 e oy T e Y Py e e e e R S b

Polynuclear Aromatics (8270)

.Date Analyzed 07/10/97
Date Extracted 07/07/97
Dilution Factor, Times 5
Acenaphthene, mg/kg <}
Acenaphihylene, mg/kg <l
Anthracene, mg/kg <l
Benzo(a)anthracene, mg/kg ' <1
Benzo(a)oyrene, mg/kg <]
Benzo(b)fluoranthene, mg/kg <l
Benzo(g,h, i)perylene, mg/kg <]
Benzo (k) fluoranthene, mg/kg <1
Chrysene, mg/kg ' <l

T e e e e e g T e g ad e e Bk sw b e 4 e v e A e e e e v T AL G s e e e e e -

VO Analytical Laboratories, nc.
1212 East Katella Avenue, Anaheim CA 928085 - Phone: (714) 978-0113 - Fax: (714) 978-9284




LCS NO: G97-06-598

Received: 27 JUN 97

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Order: 3659
16735 Von Karman, Suite 200

Irvine, CA 92606-4953 :
Project: 3659/SHELL

REPORT 0OF ANALYTICAL RESULTS Page 1
we N T 06-598-3
oATE sawpLED T 27 amer
SAMPLE DESCRIPTION T5-18
NON-AQUEOUS
“Dibenzo(a,h)anthracene, mgrkg a
’lu‘oranthene, mg/kg <1
Fluorene, mg/kg <}
Indeno(1,2,3-c,d)pyrene, mg/kg ' <1
Naphthalene, mg/kg ..o <1
Phenanthrene, mg/kg <1
Pyrene, mg/kg <1
Surrogates **
2-Fluorobipheny] Reported, mg/kg - 1.67
2-Fluorobiphenyl Theo., mg/kg 1.67
Nitrobenzene-d5 Reported, mg/kg 1.38
Nitrohenzene-d5 Theoretical, mg/kg 1.67
Terphenyi-d14 Reported, mg/kg 1.95

b e e L e e e A i e L Mkt e e W A e e A VY R T M M e e Y e ey e e ey e e v e e 84

VOU Aaelytical Laboimorics, 1ne.
1212 East Katella Avenne, Anitheim CA 92803 « Phone: (714) 978- 0113 - Fax: (714) 978-9284




LOG NO: G97-06-598
Received: 27 JUN 97

Mr. Bob Pope
Brown and Caldwell Consultants Surchase Order: 3659
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Project: 3659/SHELL

REPORT OF ANALYTICAL RESULTS Page 5
LOG NO 06-598-3
DATE SAMPLED 27 JUN 97
SAMPLE DESCRIPTION 75-18
NON-AQUEOUS ’
Terphenyl-d14 Theoretical, mg/kg 1.67

~V_de_ LA

Greta Galoustian, Laboratory DQ{ector

The analytical results within this report relute only to the specific
coupounds and samples inveytigated aod may not nuccslar[l.{ reflect
other apparentiy sismilar materisl from the same or a similar lovation.

This report shall not be yeproduced, except in full, withount the
written approval cf VOC. No use of this report for promotional or
advertising purposes is perwitted withour prior written VOC approval.

VOC Analyvticsl Lahoratoerices, fnc.
1212 East Katella Avenue, Anaheim CA 928035 - Phane: (714) 978-0113 - Fax: (714) 978-9284




ORDER PLACED FOR CLIENT: Brewn and Caldwel) Consultants 9706598 :

VOC ANALYTICAL

: GLEN LAB :

13:17:52 21 JuL 1897 - P. 1 :

g e e P T T T L e e e

\i’LES. .. SAMPLE DESCRIPTION..

n6H98* 1 TS-17
m6598+2  15-19
706598*3  T5-18

Notes:

Equipment

ID.NO

DETERM. « o vy DATE...... METHOD. .. .. EQULP. BATCH..
ANALYZED ‘

FUEL,C28 07.09.97 8015M 536~37 9779

GAS.C12 07.02,97 80154 536-33 9766056

FUEL,C28 07.09.97 8015M 536-37 9779

- GAS.C12 07.02.97 8015M 536~33 9766056

8270.PN. 07.10.97 8270 537~14 97146

L}

VOC Analytical jdentification number for a
particular piece of analytical equipment.

VOC Analytical employee identification number of
analyst.

n

ID.NO

1010
1010
1009




: SURROGATE RECOVERIES : :
© BC ANALYTICAL : GLEN LAB : 13:34:35 23 JuL 1967 - P.

‘D ANALYTE ' BATCH  ANALYZEO REPORTED

1706598*1

015M 1,3-Nichlorobenzene 9773 17/09/67 24.7

N L5M a,a,a-Trifluorotoluene Re9765056 07/02/97 0.0580

1706598*2

W015M  1,3-Dichlorobenzene 9779 07/09/97 24.6

NI5M  a,a,a-Trifluorntoluene Re9766056 07/02/97 0.0508

1706598*3

770 Nitrobenzene-d5 97146 07/10/97 1.38
2-Fluorchiphenyl 97146 - 07/10/97 1.67
Terphenyl-di4 97146  07/10/37 1.9%

TRUE %REC FLAG LCL

25.0
0.0£00

%
116

98
102

83
100
117

52

71

52
71

34
38
18

uCL

145
131

145
131

110
110
130




JOU ARALYT! EHDALE
Q€ REPURY € 598
DATE PRINTED: 23 JuL 1897

HOR-AQUEDUS SAMPLES aeeee- HETHOD BLAKK

UNITS  RESULY

Batch: CAS*0766056 HMethod: 80ISH - Modified B01S

Benzene mg/kg 0
Toluene mg/xg 0
Lthylbenzene na/kg o
Totat Xylene Isomers ma/ky 0
TPH-y €6-C12 m/kg o
{v.3.4-Tri fluorotoluene] Percent 95

Batch: 8270797146 Hethod: 8270 - GC/MS for Semivolatile Organics, Capillary

Acenaphthene mg/kg 0
Acenaphthylene mg/kg 0
Anthracene mg/kg )
Benzo(s)anthracene mg/kg 0
Benzo{a)pyrene mg/kg )
Benzo(b) fluoranthene ng/%g 0
Benzo(g, h, i)perylene mg/xg i}
Benzo(k)fluoranthene mg/kg i
Chrysene mg/kg 0
Dibenzo{a,h)anthracene g/ kg 0
Flugranthene ngikg 0
flyorene mg/kg il
Indeno{1,2.3-¢,d)pyrene ma/kg 0
Naphthalene mg/ kg ]
Phestan Lhrene mg/kg g
Pyrene mg/kg ¢
{?-Fluorabiphenyl} Percent 99
j¥itrobensenc-ds ) Percent 8]
[ Lorpheny | -d14 | Percent 122

Hafch: TULL,C28*9779  Method: 8015M -~ Modified 8015

T-e £13-C22 my/kg 0
Ni-d [23-£28 ng/kg 0
{1.3-Dichlorobenzene] Percent 105

G.005
0.005
0.005
6.01
0.1

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
6.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

s

FLG  =%REC FLG

- %8
- 101
? 103
- 109
- 95
* 9l

- 113
- 115
- 107
= 122
- 117
- 131
- 118
- 93
- 19
- 115
- 114
- 124
- 132

- 110

= 120
8 127
- 108
- 49
- 123

- 114

column
92
96
90
98
94
35
98

93
95
33
102
95
74
98
102
a7
8]
100

106

101

RFD

FLG  tCL 6CL RPD UCL

- 75
- 83
- 8G
- %
- 71

- 57
- 58
- 57
- a4
- 3
- 25
- 25
- 38
- a3
- 3
- 38
- 5
- 25
- A9
- 81
- 8
= 43
- ¥
. &

- 37

150
130
118
117
123
131

117
136
115
138
128
137
157
142
147
154
137
128
162
106
122
149
1186
114
141

166

127

20
18
17
21
22
32
13

19
19
20
20
32
17
20
22

120

MSD
FL6  %REC

& 113
- 8l
= 36
- 84

- 92

FLG  LCL

i34
137
150
140

131

[VSIRNUT I o8 IS ™Y

RPD RPD
uce FLG
25 -
25 -
25 -
3«



DATE PRENTED: 23 JuUL 1997

e AHAL‘.’TE%END}\LE . ; .
SUPPLERENTAL WEREPORT FOR 9706598 : '
HON-AQUEQUS SAMPLES

Batch: GASrd766056 Method: 8015M - Modified 8G15

B767106%1  C707192%1 eueunnnn. BIA oswswonas s STORAGRTIN cnvvomen oo smme samums s BEeERS SHREE DETERES B
UNTTS M8 Lc LT XN a Rl R2 S1 Sz T
Date Analyred Date 07702797 07/02/97  07/02/47 - - 67/062/87 - 07/02/97 07/02/97  067/02/97
Dilution Factor Tines 1 1 1 - - 1 - % 1 1
Benzene . mg/kg 4] €.0491 C.0500 - - <0.005 - 0.0182 6.0175 0.0152
Toluene mgfg b 0.0503 0.0500 - = <0.005 - 0.080a 0.0786 0.0974
Ethylbenzene mg/kg 0 0.0516 ¢.0500 - - <(.005 - 0.0201 0.0196 0.0204
Total Aylene Isomers mg/kg 0 C.164 0.150 - - <0.01 - 0.103 0.i00 0.11%
iPH-y (6-C12 ng/kg 0 1.04 1.10 - - - - - -
a,a,a-Yrifluorotoluene Rep. mg/ kg 0.0473 0.0454¢ 9.0500 - - 0.06461 - 0.0476 0.0462 4.0580
a.a,a-Trifluorotoluene Th, mg/xg 6.0500 0.0500 9.0500 - - 0.0500 - 0.0500 0.0500 2.05%00




JOL ABALYT] ‘ENDALE . &
SUPPLEMENT AN PORT FOR 9706598

DATE PRINTED: 23 JUL 1997
NON-AQUECUS SANPLES

Batch: 4270797146 Method: 8270 - GC/MS tor Semivolatile Drgamics, Capitlary column

8707204*1  €7076408*1 .......... © C707409*1 .......... IOTIMRTR oosi.mams mraaostins B sewnsdily amiahis s
UNITS M8 Lc LT LC LT Rl R2 S1 2 T
Date Analyzed Date 07/08/97 97/08/97  07708/97 07/08/97  07/08/97 - - - - -
Date txtracted Date 07707 /97 07/07/97 07707797 07707497 Q7707497 - - - - -
Bilution Factor Times 1 1 1 gt 1 - = “ . g
Acenaphthene 10/ kg 1] 3.76 3.33 3.07 3.33 - - - - N
Atenaphthylene mg/kg ] 3.84 3.33 3.21 3.33 - - - - -
Anthracene mg/kg 0 3.56 3.3 3.01 3.33 - - - - -
Benzo(z}anthracene mg/ kg 0 4.97 3.33 3.28 3.33 - - - - -
Benzo(a}pyrene mg/kg 0 3.%0 3.33 3.13 3.33 - - - - -
Benzo(b) fluoranthene mg/kg [ 4,37 3.33 3.15 3.33 : - - s -
Benzo{g,h,i)perylene mg/kg 0 3. 3.33 3,28 3.33 - - - - -
Benzo{k}fluoranthene mg/%g o 3.10 1.33 2.82 3.33 = = = : .
Chrysene mg/kg 0 3.96 3.33 3.26 3.33 - - - - -
Dibenzo{a,h)anthracene ng/kg 0 3.84 3.33 37 3.33 - - - -
Fluoranthene mg/kg 0 3.80 3.33 3.11 3.33 - - - - -
Fluorene mg/kg 0 4.14 3.33 3.38 3.33 - - - - -
indeno(1,2,3-c,d)pyrene mg/kg 0 4.39 3.33 3.18 ‘3.33 - - - - -
Naphthaiene mg/kg 0 3.66 3.33 j.o8 3.33 - - - - 3
Pkenanthrene mg/ky 0 3.99 3:33 3.27 3.33 - - - - -
Pyrene mg/kg ) 4.24 3.33 3.41 3.33 = : - -
2-flusrobiphenyl Reported mg/ kg 1.686 1.80 1.567 1.46 1.67 - e o - S “
2-Flucrobipheny! Theo. mg/kg 1.67 1.67 1.67 1.67 1.87 - - - - %
Nitrobenzene-d5 Reported mg/kg 1.35 1.65 1.67 1.35 1.67 - - - - -
Nitrobenzene-d5 Theoretical mg/kg 1.87 1.87 1.67 1.67 1.57 - - - -
Terphenyl-dl4 Reported mg/kg 2.03 2.05 1.67 1.67 1.67 - - - - -
Terphenyl-dl4 Thevretical mg/kg 1.67 1.67 1.67 1.67 1.67 - ‘- - - +

Batch: FBEL,C2879779 Method: 8015M - Modified BO1S

B707384*1 £707784*1 .......... C07285%) swevnssvaa MR s5inscomation mameng s M - MG ARGy

UNITS M8 « UE LY &0 143 R1 R2 S1 S2 1

date Analyzed Date  07/09/97  07/08/97  07/09/57 07/08/97  07/0%/97 - 2 - - -
Date Extracted Date  07/09/97 07/09/97 07/08/97  07/09/97 07709797 - - - - -
Bilution Factor Times i 1 1 1 1 - - - - -
TeH-d €13-C22 mg/kg il 227 260 212 200 - - - - -
TPH-d £23-(28 ng/ kg i - - - . ~ - - - -
1,3-Dichlorobenzene Reported mg/kg 26.3 25.4 25.0 25.3 25.0 . - - - -

1,3-Dichlorobenzene Theoretical mg/kg 25.0 25.0 25.0 25.0 25.0 -
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Oser Quality Conool Is Yaur Quality Asnaance

August 6, 1997 ' LOG NO.: G97-07-012

Brown and Caldwell

16735 Von Karman, Suite 200
indine, CA 92714-0940

Attn: Mr. Bob Pope

Reterence: Cllent Project # 3653-086, Shall.

Dear Mr. Pope,

Enclosed is the analytical report for the chemical testing of samples collected in support of the:
abiove-referenced project. Samples were identified and tracked in the BCA/VOC system as log -
number G97-07-012. When making inquiries about this report, please provide the log number.

The contents of this package are based on the requirements specified in the BC Analytical, A
Division of V.O.C. Analytical Lahoratories, Inc. “Quality Assurance Management Plan”. The
case narrative addresses batch specific quality control as it pertains to this document.

if you have any questions, please do not hesitate to call me at (714) 978-0113.
Sincerely,

N

Patty Mata
Project Manager

YOC Analytical Laboratories, {nc.
1212 Bast Katelln Avenue, Anahzim CA 92805 - Phene: (714 9780113« Fux: (714) 978-9284




LOG NQO.: G87-07-012

CASE NARRATIVE

The following narrative addresses all project specific data quality objectives with respect to:
holding times, method blanks, lab control standards, matrix spike and duplicate samples.
Analytical anomalies encountered during sample analysis are also discussed as necessary.

Sampie receipt:
Samples were received under COC and delivered o VOC’s Glendale lab on 7/3/97. All

centainers were received intact and properly preserved.

Gas/BTEX (Method 8020/8015M);

Sample TS-23 had high recovery of the Gas/BTEX surrogate possibly due to matrix
interference. As the bias was high and the samples did not have detectable levels of
Gas/BTEX, the data was reported with no further corrective action. The QC samples
associated with this batch had acceplable surrogate recovery.

Benzene had MS/MSD racoveries above the UCL for batch 9766060, The LCS/LCSD had
acceplable recovery for this batch.

PhNA’s (Method 8270):
Sample TS-22 required dilution due to matrix interference.

Naphihalene had a |.CS recovery above the UCL for batch 8270*97146. The LCSD had
acceptable percent recovery. Since the LCS was high and no target compounds were detected
in the associated sample, the data was released with no further correclive action.

Diesel (Method 8015M):
The QC batch was controlled by a LCS/LCSD in place of a MS/MSD for diesel.

No other anamalies were encountered during the analysis of the project.

VOC Analytical Laboratrics. [n¢.
1212 East Katela Avenae. Anaheimn CA 92805 - Phone: (713) 978-0) 13 - Fax: (714) 9789284




ACRONYMS AND FLAG DEFINITIONS

Flag Definitions:

B
J

NC

Replicate values. Used when replicate results are entered into the MS/MSD column
of the QC repont.

Blank contamination. Used when associated method blank concentration is greater
than the PQL.

Estimated value. Used for sample resuits greater than or equal to MDL, but less
than the PQL.

Not calculated. Used for MS/MSD when sample result is greater than two times the
spike amount added, or when exiracted surrogates were diluted below detectab!e
levels. Used for sample resulls that are over calibration range.

Quality objectives were not met, Used for Method Blank, Labaratory Control
Samples, Matrix Spikes, Matrix Duplicates and Surrogates.

Chaln of Custody

Flag

Actual LCS/A.CSD concentration recovered
Lower Control Limit

Laboratory Control Sample
Laboratory Control Sample Duplicate
Trua LCS/LCSD concentration
Method Blank

Matrix Spike

Matrix Spike Duplicate

Unspiked sample concentration
Reporting Detection Limit

Percent Recovery

Surrogate Reported value

Relative Percent Difference

Actual MS concentration

Actual MSD concentration

True concentration of MS/MSD
Surrogate Theoretical value

Upper Control Limit

VOC Analytical Luboratories, Inc,
1212 East Katella Avenug, Anaheim CA 92805 - Phone: (714) 978-01 15 - Faxy (7147 9780284




ANALYTICAL REPORT

LOG NO: G97-07-012

Our Qualiry Comovol Is Your Quality Assurance Received: 03 JuL 97
Mailed: A& 7u i

Mr. Bob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

Irvine, CA 92606-4953 '
Project: 3659-06

REPORT OF ANALYTICAL RESULTS Page 1
ws N0 T 07-012-1 07-012-2 07-012-3
OATE SAWPLED oz 97 02 JuL 97 02 JuL 9
SAMPLE DESCRIPTION 75-20 T5-21 15-23
NON-AQUEQOUS
Semi-volatile HC (8015W) T
" Date Analyzed 07/10/97 07/10/97 07/10/97
Date Extracted 07/09/97 07/09/97 07/09/97
Dilution Factor, Times 2.5 2 1
TPH-d €13-C22, mg/kg 40 <20 ‘ 37
TPH-d C23-C28, mg/kg 290 165 130
Other Semi-volatile HC (8015M) - . .
Surrogates **
1,3-Dichlorobenzene Reported, mg/kg 18.4 15.0 23.3
1,3-Dichlorobenzene Theoretical, mg/kg 25.0 25.0 25.0

VOC Analytical Laboratorics, Inc,
1212 Fast Katella Avenue, Anaheim CA 92305 - Phone: (714) 9780113 - Fax: (714) 97R-9204




LOG NO: G97-07-C12
Received: 03 JUL 97

Mr. Bob Pope
Brown and Caldwell Consultiants
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659-06

REPORT OF ANALYTICAL RESULTS Page 2
L 07-012-1 07-0122 07-012-3
OATE SwPLED o2 L9 oz oL o7 02 JUL 97
SAMPLE DESCRIPTION TS-20 TS-21 TS-23
NON-AQUEQUS
Volatile HC (8018M) T
. Date Analyzed C7/07/97 07/07/97 07/07/97
Dilution Factor, Times 1 1 1
Benzene, mg/kg : <0.005 <0.005 <0.005
Toluene, mg/kg <0.005 <0.005 <0.005
Ethylbenzene, mg/kg <0.905 <0.005 <0.005
Total Xylene [somers, mg/kg <0.01 <0.01 <0.01
TPH-g C6-C12, mg/kg <0.1 <0.1 <0.1
Other vVolatile HC (8015M) R ——— -
Surrogates **
a,a,a-Trifluorotoluene Rep., ma/kg 0.0502 0.0642 0.0690
a,a,a-Trifluorotoluene Th., mg/kg 0‘0500. 0.0500 0.0500

R e R T e e R R e e e e

VOC Analytical Laboratories, Inc.
1212 East Katella Avenuoe, Anaherm CA 92805 - Phone: (714) 9780113 - Faxs (714) Y78-9284




LOG NO: G97-07-012
Received: 03 JUL 97

Mr. Bob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659-06

REPORT OF ANALYTICAL RESULTS Page 3
LOG NO 07-012-4
DATE SAMPLED 02 JuL 97
SAMPLE DESCRIPTION 15-22

NON-AQUEQOUS

. e g 0 A % A8 AL gy e e e e e Y e A SR e b g P kb D P e e B B e ke e e e

Polynuclear Aromatics (8270)

.)ate Analyzed 07/39/97
Date Extracted 07/07/97
Dilution Factor, Times ) 5
Acenaphthene, mg/kg <1
Acenaphthylene, mg/kg <1
Anthracene, mg/kg <1
Benzo(a)anthracene, mg/kg <1
Benzo(a)pyrene, mg/kg <]
Benzo(b) fluoranthene, mg/kg <1
Benzo(g,h,i)perylene, mg/kg <l
Benzo (k) fluoranthene, mg/kg <1
Chrysene, mg/kg <1

_________________________________________________________________________________

VGO Analytical Laboratories, nc.
1212 East Katella Avenue, Ansheim CA V2805 « Phane: (714) 978-0113 - Fax: (714) 978-9284




1.0G NO: G97-C7-012
Received: 03 JuL 97

Mr. 8ob Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

Irving, CA 92606-4953
Project: 3659-06

REPORT OF ANALYTICAL RESULTS ‘ Page 4
e no. T o7-012-4
oATE sapLed 7 o2 oL 97
SAMPLE DESCRIPTION T5-22
NOM-~AQUEQUS
“Dibenzo(a,h)anthracene, mg/kg a T
. Fluoranthene, mg/kg <1
Fluorene, mg/kg <l
Indeno(1,2,3-c,d)pyrene, mg/kg <l
Naphthalene, mg/kg , <]
Phenanthrene, mg/kg <1
Pyrene, mg/kg <1
Surrogates **
2-Fluorobiphenyl Reported, mg/kg 1.43
. 2-Fluorobiphenyl Theo., mg/kg 1.67
Nitrobenzene-d5 Reported, mg/kg 1.15
Nitrobenzene-d5 Theoretical, mg/kg 1.67
Terphenyl-d14 Reported, mg/kg 1.82

e e e e e e e e e Lk e T M T S M Y e e we Ma T e e e e A At M M T Y e e e e e e

VOC Analstical Laboratorics, Inc.
1212 Bast Katella Avenue. Anaheim CA 92805 - Phone: (714) 97R-0113 - Fax: (714) 978-9284




LOG NO: G97-07-012
Received: 03 JUL 97

Mr. Bob Pope
8rown and Caldwell Consultants
1673€ Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659-06

REPORT OF ANALYTICAL RESULTS Page 5
LOG NO 07-012-4
DATE SAMPLED 02 JuL. 97
SAMPLE DESCRIPTION 1S-22 Co
NON-AQUEOUS
Terphenyl-d14 Theoretical, mg/kg 1.67

Greta Galoustian, Laborafpry Director

The analytical results within tbis report rulate only ko the specific
couwpounds and sswples investigated wad wmay uot nacessarily reflect
other apperently similar materisl froe tha same or m similar location.

This report shall not be reproduced, except in full, without the
written approval of VOC. Ho use of this report for promoticnsl or
advertising purposes ie¢ permitted without prior written VOC approval.

VOU Analytical Labuoratories, lae.
1212 Fast Katelliv Avenue, Anaheim CA 92805 - Phione: (714) Y78-0413 - Fax: (714) 978-9284




. ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9707012 :
: VOC ANALYTICAL :

GLEN LAB : 13:19:12 21 JuL '997 -~ P. 1:

SiﬁPLES. .. SAMPLE DESCRIPTION.., DETERM.........

4707012*1
9707012*2
9707012*3
9707012*4

Rk

7$-20
75-21
T5-23
75-22

Notes: Equipment

1D0.NO

FUEL,C28
GAS.C12
FUEL,C28
GAS.C12
FUEL,C28
GAS.C12
8270.PNA

DATE...... METHOD, ..,
ANALYZED

07.10.97 8015M
07.07.97 B015M
07.10.97 8015M
07.07.97 8015M
07.10.97 8015M
07.07.97 BO15M
07.09.97 8270

EQUIP. BATCH.. 10.NO

536-37 9779
536-33 9766060
536-37 9779
536-33 9766060
536-37 9779
536-33 9766060
537-14 97146

Y0C Analytical identification number for a

particular piece of analytical equipment.

i

analyst.

VOC Analytical employee identification number of

1010
1010
1010
1009




SURROGATE RECOVERIES :

BC ANALYTICAL : GLEN LAB :

® v BATCH

1707012*1

3015 1,3-Dichlorobenzene 9779

018M  a,a,a-Trifluorotoluene Re9766060

3707012*%2

1015M  1,3-Dichlorchenzene 9779

015 a,a,a-Trifluorotoluene Re9766060

3707012*3

3015 1,3-Dichlorchenzene 9779

1015M  a,a,a-Triflucrotoluene Re9766050

3707012*4

3270 Nitrobenzene-~d5 97146
2-Fluorahiphenyl 97146
Terphenyl-d14 97146

13:33:54 23 JUL 1997 - P.

B e L - e e e T S Y

ANALYZED REPORTED

07/10/97 18.4
07/07/97  0.0502

07/10/97 15.0
07/07/97  0.0542

07/10/97 23.3
07/07/97  0.0690

07/09/97 1.15
07/09/97 1.43
07/09/97 1.82

TRUE %REC

25.0
0.0500

25.0
0.0500

25.0
0.0500

FLAG LCL

74 52

100 71
60 52

108 71
93 52

138 Q 71
69 34

86 38

109 18

UCL

145
131

145
131

145
131

110
110
130




VUL ANALY ) LA LERURLE
QC REPORT Fu'mz .
DATE PRINTED: %3 AUG 1997

NON-AQUECUS SAMPLES ------ METHOD BLANK LAB CONTROL MATRIX QC

Les LCsD RPD - RPD HS MSD RPO
URITS  RESULY RDL FLG  %REC FLG %REC FLE LCL UCL RPD UCL FLG  %REC FLG  %REC FLG  LCL UcL RPD UL

Batch: GAS*3766060 Method: BO1SM - Modified BO15

Benzene mg/kg ¢ o0.085 - 101 - 99 - 8 15¢ 2 - - 143 @ 135 @ 67 1334 6 25
Toluene mg/kg 0 9.005 - 102 - 100 - 75 130 2 - - 94 - 9 - 65 137 4 25
Ethyibenzene mnq/kg ¢ 0.005 - 04 - w2 - 83 118 2 - - 1 - 06 - 51 150 5 2%
Jatal Xylene Isomers mng/kg )] 0.61 - e - 108 - 80 117 2 - - 97 - 92 - 53 180 5 25
TPH-g €6-C12 mg/kg ] 0.1 - % - 93 - 7% 123 4 - - - o - - - = e
{a,2.a-Triflucrotol uene] Percent 99 - - 87 - 97 - T 11 - - - 93 - 100 - 71 131 - -
Batch: 827097146 Method: 8270 - GC/MS for Semivolatile Organics, Capiliary column

Acenaphthene mg/kg (V] 0.2 - 113 = 92 - 57 117 20 - w - - b » & we
Acenaphthylene wq/kg 0 0.2 - 115 - 3% - 86 136 18 - = & - - - - = = &
Anthracene mg/kg o] 0.2 - 107 - 30 - 57 115 17 - - - - - 5 .
Benzo(a)anthracene mg/kg 0 0.2 - 122 - 98 - 44 138 21 - - - = - - - - -
Benzo(a)pyrene mg/kg 0 0.2 - 117 - 94 - 36 128 2 - - £ - 2 s - 2
Benzo(b) fluoranthene mg/kg 0 0.2 - 131 - 95 - 24 137 32 - = S O % L, = s
Benzo(g,h,i}perylene ng/kg 0 0.2 - 118 - 98 - 25 157 19 . . S = = B 4
Benzo{k) fluoranthene mg/kg 0 8.2 - 93 - 88 - 39 142 & - - - - — - 5 " e
Chrysene mg/kg 0 6.2 - 119 - 9% - 43 147 19 - - - - - - - - - -
Dibenzo(a,h}antiracene mg/kg 0 €2 - 115 - 9% - 30 154 19 - - - - - - - - - -
Fluoranthene mg/kg ¢ 6.2 - 1lla - 93 - 39 137 20 - - - - - - - - - .
fiuorene mg/kg 0 6.2 -~ 124 - 102 - 57 128 20 - - - - - - - - - -
Indens(1,2,3-c,d)pyrene mg/kg 0 6.2 - 32 - 95 - 25 162 32 - - - - - - . - - -
Naphthalene mg/kg 1] 9.2 - 110 ¢ 9z - 49 106 17 -~ - - - - - - - - -
Prenanthrene mg/kg (1] 0.2 - 120 - 98 - 61 122 20 - - - - - - - - - -
Pyrene mg/ kg 1 0.2 - 127 - 102 - 52 148 22 - - - - - - = - - -
[2-Fluorobiphenyl] Percent 99 - - 18 - 8 - 48 1 - - - - - - - - - - -
{Nitrobenzene-d5} Percent 81 - - g3 . 81 - 37 114 - - - - - - - - - - -
[Terpheny-d14] Percent 122 - - 1’ - 1w - 33 141 - - - - - - - - e = =
Batch: FUEL,C28%9779 Method: 80154 - Modified 8015

TPH-d C13-C22 mg/kg b 1 - 14 - 106 - 37 166 7 38 - - - - - - - - -
TPH-d (23-C28 ng/kg 0 0 - - - =~ - - - - - - I R

[1,3-Dichliorobenzene] Percent 105 - - W2 - 10 - 55 327 - - - -

RPD
FLG



YOC ANALYTICY LENDALE . 1
SUPPLEMENTA EPORT FOR 9707012
DATE PRINTED: U1 AUG 1987

NON-AQUEQUS SAMPLES

Batch: GAS*9766060 Hethod: 8015M - Modified 8015

B707258*1  C707538*1 .......... C2072261*1 ....n..... GF07127%B ottt aiiiieie e eeeanaeas

UNITS MB LC T Lc L7 R1 R2 S1 52 T

Bate Analyzed Date  07/07/97 07/07/97  07/07/97 07/07/97 ©7/07/97 07/07/97 - 07/07/97 07/07/37 87/07/97
Bilution Factor Times 1 1 1 1 1 1 = 1 1 , 5
Benzene mg/kg a 0.0507 0.0500 0.0496 0.0500 <0.05 - 0.0217 0.0205 0.0152
Toluene mg/kg ¢ 0.0511 0.0500 0.0502 0.0500 <0,0% - 0.0916 0.0882 0.0874.
Ethylbenzene mg/kg (i 0.0520 0.0500 0.0508 0.0500 <0.05 - 0.0226 0.0216 0.0204
Total Xylene Isomers mg/kg ] 0.165 0.150 0.162 0.150 <0.1 - 0.116 0.110 0.119
TPH-g £6-C12 mg/kg 8 0.987 1.10 1.03 1.10 - - - - -
a,2,a-Triflucrotoluene Rep. mg/kg 0.0493 0.04834 0.0500 {.0485 0.0500 ¢.0471 - 0.0463 0.049¢ 0.0500
a,a,a-~Triftuorotoluens Th. mg/%g 0.0500 0.0500 0.0500 ¢.0500 4.0500 9.0500 - 0.0500 0.0500 §.0500




DATE PRINTED: 0! AUG 1997

NOC ANALYTICJSEI ENOALE ! :
SUPPLEMENTAL PORT FOR 9707012 . .
NON-AQUEOUS SAMPLES

Batch: 8270797146 Method: 8276 - GC/MS for Semivolatile Organics, Capitlary column

B707204*1  C707408*1 .......... C707409*1 ... ... FIOTI0IRL . ciiinavnr rramsmmmns pmmsnasmss Somsssens o

URITS MB i LT e L7 R1 R2 S1 S2 T

Date Analyzed Date  07/08/37  07/08/97 07/08/97  07/08/97 07/08/7 - ~ - = -
Date £xtracted Date 07/07/97 07/07/97  ©7/07/97 07/07/97 07707757 - - - - -
Bilution Factor Times 1 1 b 1 1 - - = % a
Acenaphthene my/kg 0 3.76 3.33 3.07 3:33 - = - - -
Acenaphthylene mg/kg 0 3.84 3.33 3.21 3.33 = n - = #
Anthracene mg/kg 0 2.56 3.33 3.01 3.33 - - - - -
Benzo{a)anthracene mg/kg fi} 4,07 3.33 3.28 3.33 - - .- - -
Benzo{a)pyrene mg/kg 0 3.90 3.33 3.13 3.32 « - - - =
Benzo(b) fluoranthene mg/kg Q 4.37 3.33 3.15 3.33 ~ - & - -
Benzo{g,h, i)peryliene mg/kg 0 3.92 3.33 3.25 3.33 - - - - -
Benzo(k)fluoranthene ng/kq 1] 3.10 3.33 2.92 3.33 - - - - -
Chrysene mg/kg 9 3.9 3.33 3.26 333 - - - - =
Dibenzo(a, h)anthracene mg/kg ] 3.84 3.33 3.17 3.33 - - - - -
Fluoranthene wg/kg ] 3.30 3.33 3.11 3.33 - - - - -
Fluorene mg/kg 0 4,14 3.33 3.38 3.33 - - - - -
Indeno(1,2.3-c,d}pyrene mg/kg 0 4.39 3.33 ki L) 3.33 - - - - -
Naphthalene mg/kg 0 3.66 3.33 3.08 3.33 - - - - -
Phenanthrene mg/kg 0 3.99 3.33 3.27 3.33 - - - - =
Pyrene mg/kg 0 4.24 3.33 3.41 3.33 - = = - -
2-Fluorobiphenyl Reported ma/kg 1.66 1.80 1.67 1.46 1.67 z = - - -
2-Fluorobiphenyl Theo. mg/ kg 1.67 1.67 1.67 1.67 1.67 - i - - - -
Nitrobenzene-dS Reported ma/kg 1.35% 1.65 1.67 1.35 1.67 - - - - -
Nitrobenzene-d5 Theoretical mg/kg 1.67 1.67 1.67 1.67 1.67 - - - - -
Terphenyl-d14 Reported mg/kg 2.03 2.05 1.67 1.67 1.67 - - - - -
Yerphenyl-d14 Theoretical g/ kg 1.87 1.67 1.67 1.67 1.67 - - - - -

Batch: FUEL,C28%9779 Method: 8015M - Modified 8015

8707384~1 C707784*1 .......... C707785*1 .......... WIR sssmmmesng asmrcames EREFLESS95 FEhmmmrae

URITS MB Y LY c LT Rl 174 S1 2 T

Date Analyzed Date 07/08/97 07/08/97  07/09/97 G7/09/97  07/09/97 - - - = -
Date Extracted Date  07/09/97  Q7/09/97 07/0%/97  07/09/97 07/08/97 - - - - -
Dilution Factor Times L 1 1 1 1 - - - - -
TPH-d C13-C22 maf kg 0 227 200 212 20D - - » - -
TPH-d C23-(28 wg/kg a - - - - - - - = -
1,3-Dichlorobenzene Reported ma/kg 26.3 25.4 25.0 25.3 25.0 - - - - -

1,3-Dictilorobenzene Theoretical mg/kg 25.0 5.0 25.0 25.0 25.0 - - - -

e
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VOC ANALYTICAL.

3 1885 Shary Cicie, Concord, GA $4518 (510) 825-3894

T 801 Westam Avenue, Giendale, GA 91201 (878) 247-5737
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Note: Samples are discardet-30.days sgf,tosuhs are raporied unless other arrangemants are made.
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Harardous samples will be retur

WW-—Wastewater

Drsposal arrangements:
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Our Quatity Control Is Your Quality Assuvance

August 6, 1897 LOG NO.: G97-07-286

Brown and Caldwell

16735 Von Karman, Suite 200
{rvine, CA 92714-0940

Attn: Mr. Bob Pope

Reference: Client Project # 3659-08, Shell.

Dear Mr, Pope,

Enclosed is the analytical report for the chemicaf testing of samples collected in support of the
above-referenced project. Samples were identified and tracked in the BCA/VOC system as log”
number G97-07-296. When making inquiries about this repon, please provide the log number,
The contents of this package are based on the requirements specified in the BC Analytical, A
Division of V.0.C. Analylical Laboratories, Inc. “Quality Assurance Management Plan”. The
case narrative addresses batch specific quality control as it pertains to this document.

If you have any questions, please do not hesitate o call me at (714) 978-0113.

Sincerely,

Patty Mata
Project Manager

VOC Analyticsl Laboratosics, nc.

VOC Analytival Laboratosies. Inc.
1232 East Katetis Avenue, Anigheim CA 92805 - Phone; (714) 978.0113 - Fax: (714) 975.9284




LOG NO.: G97-07-296
CASE NARRATIVE

The following narrative addresses all project épecific data quality objectives with respect to:
halding times, method blanks, lab control standards, matrix spike and duplicate samples.
Analytical anomalies encountered during sample analysis are also discussed as necessary.

Sumple receipt:
Samples were received under COC and delivered to VOC's Glendale lab on 7/14/97. All

containers were received intact and properly preserved.

Gas/BTEX (Method 8020/8015M).
]

Samples TS-26 and TS-27 had high recovery of Gas/BTEX surrogates possibly due to matrix
interference. As the bias was high and the samples did not have detectable levels of
Gas/BTEX, the data was reported with no further corrective action. The QC samples
associated with this batch had acceptable surrogate recovery.

Benzene, Gasoline and the surrogate had MS/MSD recoverias outside of contro! limits for batch
9766085, The LCS/LCSD had acceptable recoveries for this batch.

PlA’s (Method 8270):

Samples TS-13A, TS-16A and TS-25 required dilution due to matrix interference. Surrogate
cencentrations were diluted below detectable levels and were reported as NC.

No other anomalies were encountered during the analysis of the project.

YOC Analytical Luboratories. Ine.
1212 East Katelln Avenue, Anasheimy CA Y2803 - Phone: (714 978-0113 - Fax: (714) 978-9284




ACRONYMS AND FLAG DEFINITIONS

Flaq Definitions;

? Replicate values. Used when replicate results are entered into the MS/MSD column
: of the QC report.
B Biank contamination. Used when associated method blank concentration is greater
than the PQL.
J Estimated value. Used for sample results greater than or equal to MDL, but less
than the PQL., :
NC Not calculated. Used for MS/MSD when sample result is greater than two times the

spike amount added, or when exiracted surrogates were diluted below detectable
levels. Used for sample results that are over calibration range.

Q Quality objectives were not met. Used for Method Blank, Laboratory Control
Samples, Matrix Spikes, Matrix Duplicates and Surrogates.

Acronyms;

COC  Chain of Custody

FLG Flag

LC Actual 1.CS/LGSD concentration recovered
LOL Lower Control Limit

LCS Laboratory Control Sample

LGSD Laboratory Control Sample Duplicate
LT True LCS/LCSD concentration

M8 Method Blank

MS Matrix Spike

MSD Matrix Spike Duplicate

Rt Unspiked sample concentration

KDL Reporting Detection Limit
» %REC Percent Recavery

Rep. Surrogate Reported value
RPD Relative Percent Difference
81 Actual MS concentration

82 Actual MSD concentration

T True concentration of MS/MSD
Theo. Surrogate Theoretical value

uCL Upper Contro) Limit

YOC Analytical Laboratories. (nc.
1212 East Katella Avenue, Anaheiin CA 92805 - Phone: (714) 9758-0113 - Fax: (714) 978-9284




ANALYTICAL REPORT

LOG NO: GY97-C7-296

Our Quedity Conerol Is Your Qualicy Assurance Received: 14 JUL 97

Mailed: A€ =2 w2
Mr. Bob Pope

Brown and Caldwell Consultanrts Purchase Order: 3659
16735 Von Karman, Suite 200

[rvine, CA 92606-4953
Project: 3659/SHFLL

REPORT OF ANALYTICAL RESULTS Page 1
wen T 07-296-1 07-296-2 07-296-3
DATE sAMPLED 16 L9 1aau9r 14 JuL 97,
SAMPLE DESCRIPTION T5-13A TS5-16A TS-25.
NON-AQUEQUS
Polynuclear Aromatics (8270) T
.Date Analyzed 07/16/97 C7/16/97 07/16/97
Date Extracted 07/15497 - 07/15/97 07/15/97
Dilution Factor, Times 10 . 1 10
Acenaphthene, mg/kg <2 <2 <2
Acenaphthytene, mg/kg <2 <2 <2
Anthracene, mg/kg <2 <2 <2
Benzo(a)anthracene, mg/kg <2 ' <2 . <2
Benzo(a)pyrene, mg/kg <2 <2 <2
Benzo(b) fluoranthene, mg/kg <2 <2 <2
Benzo(g,h,i)perylene, mg/kg <2 <2 <2
Benzo(k) fluoranthene, mg/kg <2 <2 <2
Chrysene, mg/kg <? <? <2
’Dibenzo(a,h)anthracene, mg/kg <2 <2 <2

VU Analntical Laboratadices, g,
1212 East Katella Avenue, Araheim CA 92805 - Phone: (714) 9780113 - Fax: (714) 978-9284




10G NO:  G97-07-2G6

Rezeived: 14 JUL G7

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Order: 3659
16735 Von Xarman, Suite 200

[rvine, CA 92606-4953
_ Project: 3659/SHELL

REPORT OF ANALYTICALL RESULTS Page 2
weno 07-296-1 07-296-2 07-296-3
OATE SMMPLEO o 97 149U 97 14 JUL 97
SAMPLE DESCRIPTION TS-13A TS-16A TS-25
NON-AQUEQUS
“Fluoranthene, mo/kg < < <@
.Fluorene, mg/kg <2 <2 <2
Indeno(1,2,3-c,d)pyrene, mg/kg <2 <2 <2
Naphthalene, mg/kg <2 <2 <2
Phenanthrene, mg/kg <2 . <2 <2
Pyrene, my/kg <2 <2 <2
Surrogates **
2-Fluorobipheny) Reported, mg/kg 0 NC 0 NC 0 NC
2-Fluorobiphenyl Theo., mg/kg 1.67 1.67 1.67
Nitrobenzene-d5 Reported, mg/.g 0 NC 0 NC 0 NC
Nitrobenzene-d5 Theoretical, mg/kg 1.67 1.67 1.67
Terphenyl-d14 Reported, mg/kg 0 NC 0 NC 0 NC
Terphenyl-d14 Theoretical, mg/kg 1.7 1.67 1.67

o i e Ry tn - Y W e S e W AR YA e e e e R e M ST e e W W A R e o e m e S e % T be e e e e

YOO Anadytical Laboratories, Tac,
1212 East Kaella Avenue, Ansheim CA 92805 « Phione: (714) 9780113 - Fax: (714) 978-9284




.0G NO: G97-07-296
Received: 14 JUL 97

Mr. Bob Pape
Brown and Caldwell Corsultants Purchase Order: 3659
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659/SHELL

REPORT OF ANALYTICAL RESULTS . Page 3
LOG NO 07-296-4
DATE SAMPLED 14 JUL 97
SAMPLE DESCRIPTION 75-28

NON-AQUEOQUS

O T = T T R e L

Polynuclear Aromatics (8270)

‘Date Analyzed 07/17/97

Date Extracted 07/15/97
Dilution Factor, Times. 1
Acenaphthene, mg/kg <0.2
Acenaphthylene, mg/kg ' <0.2
Anthracene, mg/kg <0.2
Benzo(a)anthracene, mg/kg <0.2
Benzo(a)pyrene, mg/kg <0.2
Benzo(b) fluoranthene, mg/kg <0.2
Benzo(g,h,i}perylene, mg/kg <0.2
Benzo(k) fluoranthene, mg/kg <0.2
Chrysene, mg/kg <0.2

e e e e e e T e L R e e e e e

VOU Anadytical Laboratories, Inc.
1242 East KateHa Avenue, Angheim CA 92805 - Phone: (714) 9780113 - Fax: (714) 97809284




LOG NO: 697-07-296

Received: 14 JUL 97

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Order: 3659
16735 Von Karman, Suite 200

lrvine, CA 92606-4953
Prciect: 3659/SHELL

REPORT OF ANALYTICAL RESULTS Page 4
s o T 07-296-4
oaTE sawLeo T T aow e T
SAMPLE DESCRIPTION TS-28
NON-AQUEQUS
“Dibenzo(a,h)anthracene, mng/kg 02
.Fmoranthene, mg/kg <0.2

Fluorene, mg/kg <0.2
Indeno(1,2,3-¢,d)pyrene, mg/kg <0.2

Naphthalene, mg/kg ‘ <0.2

Phenanthrene, mg/ky <0.2

Pyrene, mg/kg : <0.2

Surrogates **

2-Fluorcbiphenyl Reported, mg/kg 1.66

2-Fluorobiphenyl Theo., mg/kg 1.67

Nitrobenzene-d5 Reported, mg/kg 1.49

Nitrobenzene-d5 Theoretical, mg/kg 1.67

Terpheny?-d14 Reported, mg/kg 1.84

%
VOC Analytical Laboratorics, Inc.

1212 East Katelli Avenue, Anaheim CA 92803 - Phone: (714) 978-0113 - Fax: (714) 9789284




LOG NO: G97-07-296

Received: 14 JUL 97

Mr. Bob Pope .
Brown and Caldwell Tonsultants Purchase Order: 3659
16735 Vor Karman, Suite 200

Irvine, CA 92605-4953
Project: 3659/SHELL

REPORT OF ANALYTICAL RESULTS Page 5
LOG NO 07-296-4
DATE SAMPLED 14 JuL 97
SAMPLE DESCRIPTION : TS-28
NON-AQUEQUS
Terphenyl-d14 Theoretica1; mg/kg 1.67

L L T L e T e e N L L s

VOC Analytice! Laboratorics. nc,
1212 Eust Katella Avenac, Anaheim CA Y2805 - Phone: (754) 978-0113 - Faxe (714) 9789284




LOG NO: G97-07~296

Received: 14 JUL 97

Mr. Bob Pope
Brown and Caldwell Consultan‘®s Purchase Order: 3659
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659/SHELL

REPORT OF ANALYTICAL RESULTS Page 6
wewo T 07-296-5 07-2966 07-296-7
DATE sAMPLED  14Ju 97 a9 14 JuL 97
SAMPLE DESCRIPTION 1S-24 T5-26 15-27 '
NON-AQUEOUS ’
Semi-volatile HC (801SM) T
‘ Date Analyzed 07/22/¢7 07/22/97 07/22/97
Date Extracted 07/21/97 07/21/97 07/21/97
Dilution Factor, Times 2 1 1
TPH-d C13-C22, mg/kg 22 1¢ <10
TPH-d €23-C28, mg/kg 61 23 11
Other Semi-volatile HC (801FM) . - N
Surrogates **
1,3-Dichlorobenzene Reported, mg/kg 14.5 22.3 21.5
1,3-Dichlorobenzene Theoretical, mg/kg 25.0 25.0 25.0

e e e o T e e T T T T ]

VOC Analytical Laboraturics, Inc.
1212 East Katcila Avenue, Anabeim CA 92805 - Phone: (714) 9789113 - Fax: (714) 978-0234




LOG NN G97-07-296

Received: 14 JUL 97

Mr. Bob Pope
Brown and Caldwell Consultents Purchase Order: 3659
16735 Von Karman, Suite 200

Irvine, CA 92606-4953 o
Project: 3659/SHELL

REPORT OF ANALYTICAL RESULTS Page 7
weno 07-296-5 072966 07-296-7
OATE sawpLED ol 97 1aduL 97 14 Jug 97
SAMPLE DESCRIPTION T5-24 15-26 15-27
NON-AQUEOLS
Volatile HC (B0lawy T
.}ate Analyzed 07/17/97 07/17/97 07/18/97
Bilution Factor, Times 1 ‘ 1 1
Benzene, mg/kg <0.005 <(.005 <0.005
Toluene, mg/kg <01.005 <0.005 <0.005
Ethylbenzene, mg/kg <0.005 <(}.005 <0.,005
Total Xylene Isomers, mg/kg <0.01 <0.01 <0.01
TPH-g €6-C12, mg/kg <0.1 <0.1 . <0.1
Other Volatile HC (B015M) -—- - -
Surrogates **
a,a,a-Trifluorotoluene Rep., mg/kg - 0.0553 0.0728 0.0732
a,a,a-Trifluorotoluene Th., mg/kg €.0500 0.0500 0.0500

e e e v o b o Pe A e Y = e v S e e A0 T ST A AN e e e v e e e S P P e e e e tm ey Ve T M W R W T M M ey AV S o s e 4 em e

VOU Analvtical Laboratorics, Inc.
1212 East Katella Avenue, Anaheim CA 92803 - Phone: (714) 9780113 - Fax: (714) 978-9284
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LOG NO: G97-07-296

Paceived: 14 JYL 97

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Qrder: 3659
16735 Von Karmaw, Suite 200
Irvire, CA 92606-4953
Project: 3659/SHELL

REPORT OF ANALYTICAL RESULTS : Page 8
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QOO et s

Greta Galoustian, Laboratofly Director

The snalytical resulta within this report relate ouly to the specific
compounds aod sasples investigeted and may not neceauril{ raflect
athex spparently aimilar waterial frow the same or a similax location.

This report shall not be reproduced, except in full, without the
written approvel of YOC. No use of this report for prowotional ox
sdvertiring purposes is permitted withour prior written VOC approvsl.

VOC Analytical Laboratorics, Iac. '
1212 East Katella Avenue, Anaheiin CA 92805 - Phane: (714) 978-0113 « Fax: (714) 978-9284




ORDER PLACED FOR-CLIENT: Brown and Caldwell Consultants 970729
© VOC ANALYTICAL : GLEN LAB :

i e e o g v 5 e i A i ) A s o s e e S . S
T L P e L R s e L A R ]

iiirﬁs.“

1707296* 1
1707296*2
3707296*3
3707296*4
)707296*5
1707296*6

1707296*7

Yhd

SAMPLE DESCRIPTION. .

TS-13A
TS-16A
75-25
78-28
15-24
T5-26

T5-27

Notes: Equipment

[D,NO

15:19:35 23 JuL 1997 -

DETERM.........

8270.PNA
8270. PNA
8270. PNA
8270.PNA
SYEL,C28
GAS.C12

FUEL,C28
GAS.C12

FUEL,C28
GAS.C12

»

DATE. ..,
ANALYZED

07.16.
07.16.
07.16,
07.17.
07.22.
07.17.
07.22.
07.17.
07.22.
07.18.

.

1

METHOD

3270
8270
8270
8270
8015M
8015M
8015M
8015M
B01EM
8015M

.....

EQUIP. BATCH.. ID.NO

537-14 97151
b37-14  9715]
537-14 97151
537-14 97151
536~37 9783
536-33 9766085
536-37 9783
536-33 9766085
536-37 9783
536-33 9766085

VOC Analytical identification number for a

particular piece of analytical equipment.

N

analyst.

VOC Analytical employee identification number of

1009
1009
1009
1009
1010

1010
1010




SURROGATE RECOVERIES :
BC ANALYTICAL

¢ GLEN LAB :

15:19:47

23 JUL 1997 - P,

D ANALYTE BATCH ANALYZED REPORTED
1707296*1
1270 Nitrobenzene-d5 97151 07/16/97 NC
2-Fluorobiphenyl 97151 07/16/97 NC
Terphenyl-d14 97151 07/16/97 NC
1707296*2
270 Nitrobenzene~d5 97151 07/16/97 NC
2-Fluorohipheny]l 97151 nN7/16/97 NC
Terphenyl-d14 97i51  07/16/97 NC
1707286%3
270 Nitrobenzene-d5 97151 n7/16/97 NC
' 2-fFluorobiphenyl 97151  07/16/97 NC
Terphenyl-d14 97151 07/16/97 NC
707296*4 ‘

270 Nitrobenzene-d5 97151 07/17/97 1.49
2«Fluorobipheny]l 97151  07/17/97 1.66
Terphenyl-d14 97151  07/17/97 1.84

'96*5
pD15M  1,3-Dichlorobenzene 9783 07722797 14.5
015M a,a,a-Trifluorotoluene Re9766085 07/17/97 0.0553
707296*6
015M 1,3-Dichlorobenzene 9783 07/22/97 2.3
015M  a,a,a-Trifluorotoluene Re9766085 07/17/97 0.0728
707296*7
015M 1,3-Dichlorobenzene 9783 07/22/97 21.5
015M a,a,a-Trifluorotoluene Re9766085 07/18/97 0.0732

| s

TRUE %REC

25.0
0.0500

25.0
0.0500

25.0
0.0500

NC
NC
NC

i €
NC

NC

NC
NC
NC

89
99
110

58
111

89
146

86
146

FLAG LCL
NC 34
NC 38
NC 18
NC 34
NC 28
NC 18
NC 34
NC 38
NC 18
34
38
18
52
71
52
Q 71
52
Q 71

ucL

110
110
130

110
110
130

110
110
130

110
110
130

145
131

145
131

145
131




VGC ANALYTY ENDALE
OC REPORT 7296

DATE PRINTED: 23 JuL 1997
NON-AQUEOUS SAMPLES  —eeeeo METHOD BLANK -~-emn
UNITS  RESULY ROL FLG

Batch: GAS*9766085 Method: 8015M - Modified 8015

8enzene mg/kg 0 0.005 -
Toluene mg/kg 0 08.005 -
Ethylbenzene mg/kg 0 0.005 -
Total Xylene Isomers ma/kg 0 0.01 -
TPH-g {6-C12 mg/kg 0 6.1 -
[3,a,3-Trifluorotoluene] Percent 95 = =

Batch: 8270*37151 Method: 8270 - GU/MS for Semivolatile Organics

Acenaphthene mg/kg i} 6.2 -
Acenaphthylene my kg 0 0.2 -
Anthracene mg/%g 0 0.2 -
Benzo(a)anthracene ma/kg 0 6.2 -
Benzo(a}pyrene mg/kg 0 0.2 -
Benzo(b}fluoranthene mg/kg 0 0.2 -
Benzo{g,h,1)perylene my/kg 0 0.2 -
Benzo{k)fluoranthene mg/kg 0 0.2 -
Chrysene ng/kg ] 6.2 -
Dibenzo(a,h}anthracene mg/kg ] 9.2 -
fluoranthene ma/kg 0 4.2 -
Fluorene ma/kg 0 0.2 -
. Inderno(1,2,3-c.d)pyrens mg/kg () 0.2 -
Naphthalene mg/kg 0 0.2 -
Phenanthrene mg/kg 0 0.2 -
Pyrene mg/kg 0 0.2 -
{2-Fluorebipheny1] Percent 84 - -
[Nitrcbenzene-d5] Percent 75 - -
[Terphenyl-di4} Percent 74 - -

Batch: FUEL,C28*9783 Method: BO13M - Modified 8015

TPH-d €13-C22 ng/kg 0 10 -
TPH-d C23-C28 mg/kg Q 1 -
{1,3-Dichlorobenzene]} Percent 116 - -

Lcs
%REC FLG

81 -
(74 =
9 -
9 -
92 -
95 -

. Capillary column

i o
7% -
64 -
no-
7 -
69 -
77 -
94 -
2 -
75 -
6 -
81 -

% -

100 -

LAB CONTROL
LCsh
%REC FLG
87 - 8 150
9 - 75 130
101 - 83 118
07 - 8 17
9 - 78 123
9 - 71 131
7 - 57 117
87 - 56 136
- 57 115
82 -~ 4 13
% - 36 128
82 - 23137
8 - 25 157
99 - 39 142
8 - 43 147
85 - 30 158
73 - 3% 137
93 - 57 128
97 - 25 182
4 - 35 108
4 - Bl 122
82 - 52 149
a3 - 43 116
83 - 37 114
91 - 33 14
7S -~ 37 166
2 - 55 127

L

13
16
14
12
17
12

12
1

1
11
10
12

RPD

LCL  uCL RPD UCL

HS
%REC FLG

165 @
108 -
o9 .
8 -
YR
148 g

83 -

100 -

132

87

2B &2,

112

FtG L

q 67
- 65
- 51
- 53
Q 45
Q 71

-4

RPD RPD

UEL RPD UCL FLG

11g

110

130

151

145

O @ s

A
a -

25 -
2’ -
30 -



YOC ANALYTL ENDALE : .1
SUPPLEMEN E£PORT FOR 9707296 _
DATE PRINTED: 23 JuL 1997 .

NON-AQUEDUS SAMPLES

Batch: GAS*9766085 Method: 8015M - Modified 8015

B707875*1 C7071717*1 ....vnennn C2071742*1 vvnenno. STOT2O0%F | ismmms ya wavems 5oemy seean@nbis Fusmemes vy

UNITS MB Le iT 1% v R1 R2 Si S2 T
Date Analyzed fate  07/17/97 072/17/97  07/12/97 02J17/97  1/12/92 07/18/97 - 07717797 Q7/17/97 07/17/97
Dilution Factor Times 1 1 1 11 2 1 - 1 1 i
Benzere ) mg/kg 0 6.0454 3.0500 0.0485 0.0500 <0.005 - 0.0251 0.0239 0.0152
Toluene mg/%g ] 0.0462 0.0500 0.0494 9.0500 <0.005 - 0.105 0.101 0.0974-
Ethylbenzene mg/kg 1] 0.0472 0.0500 0.050% 0.0500 <0.005 - 0.0202 0.0186 0.0208
Total Xyiene Isomers mg/kyg o 0.149 0.150 0.168 8.150 <0.01 - 0.103 $.0946 n.118
TPH-g C6-C12 mg/kg 0 1.01 1.10 ¢.999 1.18 <0.1 - 0.345 0.313 1.10
2,a,a-Trifluorotoluene Rep. mg/kg 0.0475 0.0475 0.0500 0.0452 0.0500 0.0732 ~ 0.0742 9.0659 0.0500
a,a,a-Trifluorotoluene Th. ng/kg 0.0500 0.0500 0.0500 0.0500 0.0500 0.0500 - 5.0500 §.0500 0.0500



JUC ANALYILL | ENOALE
SUPPLEMENT? WEPOGRT FOR 9707296
DATE PRINTED™®: Jui 1967

HOR-AQUECUS SAMPLES

Batch: 8270797151 Hethod: 8270 - GC/MS for Semivolatile Organics, Capillary column

Date Analyzed

Date Extracted
Dilution Factor
Acenaphthene
Acenaphthyliene
Anthracene
8enzo{a}anthracene
Benzo{a)pyrene
Benzo(b)fluoranthene
Benzo(g,h, i)perylene
Benzo(k)fluoranthene
Chrysene

Dibenzo(a, h)anthracene
Fiuoranthene
Fluorene

Indeno(1,2.3-c,d)pyrene

Naphthalene
Phenanthrene
Pyrene

2-Fluorobiphenyl Reported

2-Fluorobiphenyl Theo.

Nitrobenzene-d5 Reported
Nitrobenzene-d5 Theoretical

Terphenyl-d14 Reported

Terphenyl-d14 Theoretical

Batch: FUEL,(28*0783 Method: 8015M -

Date Analyzed
Date Extracted
Dilution Factor
TPE-d C13-C22
TPH-d £23-€28

1,3-Dichlorobenzene Reported
1,3-Dichlorobenzene Theoretical

8707612*1 ({7071224*1

URITS MR Lc
Date 07/15/97 067/15/97
Date  07/15/97  07/15/97

Times 1 1

mg/kg ¢ 2.35

mg/kg 8 2.53

mg/kg ] 2.12

mg/kg 0 2.37

wg/ kg 0 2.33

mg/kg 9 2.31

wg/kg o 2.58

mg/kg ¢ 3.12

mg/kg ¢ 2.41

mg/ky ¢ 2.50

mg/kg ¢ 2.17

mg/kg o 2.70

mg/kg 0 2.87

mg/kg 0 2.22

mg/kg 0 2.21

mg/%g 0 2.43

mg/kg 1.41 1.34

mg/kg 1.67 1.67

mg/kg 1.26 1.26

mg/ky 1.67 1.67

mg/kg 1.23 1.37

mng/kg 1.67 1.67

Modified 8015

B7071065*1 €70872063*1

URITS MB LC
Date  07/22/97  ©7/22/97
Date  07/21/97  03/21/%7

Times 1 1

ma/kg ] 152

ng/kg ¢ -

mg/kg 28.9 24.9

mg/kg 25.0 25.0

LT
07/15/97
07/15/97

1
3.33
3.33
3.33
3.33
31.33
3.33
3.33
3.33
3.3
3.33
3.33
3.33
3.33
3.33
3.33
3.33
1.67
1.67
1.67
1.67
1.67
1.67

u
07/22/97
07/21/97

1
200
25.9
25.9

C7071225*1
L
07/15/97
07/15/97

1

2.57
2.89
2.35
2.72
2.62
2.13
2.92
3.29
2.75
2.82
2.43
3.1
3.2z
2.47
2.45
2.74
1.47
1.67
1.38
1.67
1.52
1.67

(7072064*1
L
07/22/97
07/21/87

1

150

17.9

25.0

LT
07/15/97
07/15/97

.

i
3.33
3.3
3.3
3.33
.33
3.33
3.33
3.33
3.33
3.33
3.33
3.3
3.33
3.33
3.33
3.33
1.67
1.67
1.67
1.67
1.67
1.67

..........

LY
07/22/97
07/21/97

1
200
25.0
25.6

9707222*2
Rl
07715497
07/15/97
1

<0.2
<0.2
<0.2
<6.2
<8.2
<0.2
<0.2
<B.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
1.67
1.67
1.47
1.67
1.50

1.67 °

G707296*7
Rl
07/22/97
01/21/97
1

<100

11

21.5

25.0

- 07/16/97
- 07/15/97
- 1
- 1.39

S2
07/16/97
07/15/97
1

1.45

1.36
1.61
1.67
1.48
1.67
1.44
1.67

07/16/97
07/15/97
1

1.67

- 07/22/9
- /21491
- 1
- 166
- <100
. 4.9
5 25.0

97/22497
07721497
i

173

<100
28.1
25.0

07/22/97
07/21/97
1

200

<100
25.0
25.0
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Our Quality Comivol Is Your Quality Assurance

August 6, 1997 ' LOG NO.: G97-07-386

Brown and Caldwell

1€735 Von Karman, Suite 200
Invine, CA 92714-0940

Atin: Mr. Bob Pope

Reference: Client Project # 3653-06, Shell.

Doear Mr. Pope,

Enclosed is the analytical report for the chemical testing of samples collected in support of the
above-referenced project. Samples were identified and tracked in the BCA/VOC system as log -
number G97-07-386. When making inquiries about this report, please provide the log number.
The contents of this package are based on the requirements specified in the BC Analytical, A
Division of V.0.C. Analytical Laboratories, Inc. “Quality Assurance Management Plan”. The
case narrative addresses batch specific quality control as it pertains to this document.

tf you have any questions, please do not hesitate to call me at (714) 978-0113,
Sincerely,

Patty Mata 8

Project Manager

YOC Anulytical Laboratoris, Ine.
1212 East Katella Avenue, Anabeim CA 92805 « Phone: {714) Y78-0113 - Fux: (714) 978-9284




LOG NO.. G97-07-386
CASE NARRATIVE

The fallowing natrative addresses all project specific data quality objectives with respect to:
haolding times, method blanks, lab control standards, matrix spike and duplicate samples.
Analytical anomalies encountered during sample analysis are also discussed as necessary.

Sample receipt:
Samples were received under COC and delivered to VOC's Glendale lab on 7/21/87, All

containers were received intact and properly preserved,

PNA’s (Method 8270):

Sample TS-30 required dilution due to matrix interference. The surrogate concentration was
diluted below detectable levels and was reported as NC.

No other anomalies were encountered during the analysis of the project.

VOC Anadytical Laboratones, Inc.
1212 East Kutella Avenue. Ansheim CA 92805 - Phone: (714) 978-0113 - Fax: (714)978-9284




ACRONYMS AND FLAG DEFINITIONS

Flag Definitions:

. Replicate values. Used when replicate results are entered into the MS/MSD colurmn
of the QC report.

8 Blank contamination. Used when associated method blank concentratmn is greater
than the PQL.

J Estimated value. Used for sample results greater than or equal to MDL, but less
than the PQL.

NC Not calculated, Used for MS/MSD when sample result is greater than two times the

spike amount added, or when extracted surrogates were diluted beiow detectable
levels. Used for sample results that are over calibration range.

Q Quality objeclives were not met. Used for Method Blank, Laboratory Contfol
Samples, Matrix Spikes, Matrix Duplicates and Surrogates.

Acronyms:

cOC Chain of Custody

FLG Flag

LC Actual LCS/LCSD concentration recovered
L.CL Lower Control Limit

L.CS Laboratory Controf Sample
L.CSD Laboratory Control Sample Duplicate
LT True LCS/ALCSD concentration
ME Method Blank

Ms Matrix Spike

MSD Matrix Spike Duplicate

R1 Unspiked sample concentration
RDL Reporting Detection Limit
%REC  Percent Recovery

Rep. Surrogate Reported value

RPD Relative Percent Difference

89 Actual MS concentration

82 Actual MSD concentration

T True concentration of MS/MSD
Theo. Surrogate Theoretical value
UcL Upper Contro! Limit

YOO Analytical Laboraturies, lag,
1212 Eost Kaetia Avenue, Anzheim CA 92805 - Phone: i 714) 978-0113 - Fax: (714) 978920




Our Quality Controt Is Your Qualiry Assurance

Mr. Bob Pope

Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953

REPORT OF ANALYTICAL RESULTS

ANALYTICAL REPORT

LOG NO:

G97-07-386

Received: 21 JUL 97

Mailed:

HE Ce oy

Purchase Order: 3659

Project: 3659.06/SHELL

A . et L e e Y e e e A e 8 A wm G e G o UL AL e b be G B Ak M RR M P R e e e e e e e At b A e e - e

. v Wt T 8 A e AR e N R T W R e e S Y Sm e e e A S A M S s e e e e e AR R EE T R E Gy  be e e S e Wb a S en e em

DATE SAMPLED
SAMPLE DESCRIPTION
NON-AQUEOQUS

18 JuL 97
15-29

18 JuL .97,
TS-31.

o v wn B S T o m bn e e A e A AR R 4 N PY R e e e e e e e v e e e A G0 M W R e e e b Gk e e 0

Semi-volatile HC (8015M)
Date Analyzed
Date Extracted
Dilution Factor, Times
TPH-d C13-£22, mg/kg
TPH-d €23-C28, mg/kg
Other Semi-volatilae HC (8015M)
Surrogates **
1,3-Dichiorobenzene Reported, mg/kg

1,3-Dichlorobenzene Theoretical, mg/kg

07/22/97
07/21/97

‘1‘

30
48

25.3
25.0

07/22/97
07/21/97
1

29

52

23.9
25.0

. et - ah P e e e S e bw e v R Se A me e e e e e e e W P P P e e e e e e o e R T e e e e A e b e

VOIC Analvtical Laboratorics, Inc,

1212 £axt KateHa Avenue., Aniheim CA 92803 - Phosne: (714) 780113 < Fax: (714) 9730284




LOG NO:  G97-

Received: 21

Mr. Bob Pope

07-386
JUL 97

Brown and Caldwell Consultants Purchase Order: 3659

16735 Von Karman, Suite 200
Trvine, CA 926C5-4953

Project: 3659.06/SHELL

REPORT OF ANALYTICAL RESULTS , Page 2
we v T c7-386-1 07-386-2
oATE sawpLED T Twawe 18 JUL 97
SAMPLE DESCRIPTION _ TS-29 1S-31
NON-AQUEQUS
volatile HC (8O1SM) T
.Date Analyzed 07/25/97 07/25/797
Dilution Factor, Times . 1 l
Benzene, mg/kg ~ <0.005 <0.005%
Toluene, mg/kg <0,005 <0.005
Ethylbenzene, mg/kg <0.005 *<0.005
Total Xylene Isomers, mg/kg <0.01 <(.01
TPH-g C6-C12, mg/kg <0.1 <0.1
Other Volatile HC (8015M) - —--
Surrogates **
a,a,a-Trifluorotoluene Rep., my/ky 0.0459 0.0529
a,a,a-Trifluorotolvene Th., rg/kg 0.0500 0.0500

o A e e ey o A e e e e ke A A NS e TP e e e e e B Y e e e o e M

VOO Analyiical Laboratories, [ng,
1212 East Katella Avenne. Anabeim CA 02803 - Phane: (714) 978-0113 - Fax: (714) 978-9284




10G NO: G97-07-386

Received: 21 JUL Q7

Mr. B8ob Poﬁe
Brown and Caldwell Consultants Purchase Order: 3659
16735 Yon Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659.06/SHELL

REPCRT OF ANALYTiCAL RESULTS Page 3
1.0OG NO 07-386-3
DATE SAMPLED 18 JuL 97
SAMPLE DESCRIPTION 75-30

NON-~AQUEOUS

e v o AR By e A S b e n S T W e T M ey e e b Y 8 WA e e e e v e e Y = e e b bbb Ay da A

Polynuclear Aromatics (8270)

‘)ate Analyzed 07/28/97

Date Extracted 07/23/97
Dilution Factor, Times 10
Acenaphthene, mg/kg . <2
Acenaphthylene, mg/kg _ <2
Anthracene, mg/kg <Z
Benzo(a)anthracere, mg/kg <2
Benzo(a)pyrene, mg/kg <2
Benzo(b) fluoranthene, mg/kg <?
Benzo(g,h,i)perylene, mg/kg <z
Benzo(k) fluoranttene, mg/kg <2
Chrysene, mg/kg <2

e T T T e )

*®

VOO Analvtical Laboratories, Ing,
1212 Eacs Katella Aveuve, Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284




LOG NO: G97-07-386
Received: 21 JUL 97

Mr. Boh Pope
Brown and Caldwell Consuitants Purchase Order: 3659
16735 Von Karman, Suite 200
[rvine, CA 92606-4953
Project: 3659.06/SHELL

REPORT OF ANALYTICAL RESULTS Page 4
e~ T o763
DATE smwLED T sow e
SAMPLE DESCRIPTION T5-30
NON-AQUEQUS
‘Dibenzo(a h)anthracera, moskg @
‘fluoranthene, rg/kg <?
Fluorene, mg/kg <2
Indeno(},2,3~c,d)pyrene, mg/kg <2
Naphthalene, mg/kg <2
Phenanthrene, mg/kg <?
Pyrene, mg/kg <2
Surrogates **
2-Fluorobiphenyl Reported, mg/kg 0 NC
'2~Fluorobipheny1 Theo., mg/kg 1.67
Nitrobenzene-d5 Reported, mg/kg 3 NC
Nitrobenzere-~d5 Theoretical, mg/kg 1.67
Terphenvi-d14 Reported, mg/kg 0 NC

B e T T I N ]

VOC Anabvticad Labaoratories, Tne,
1217 East Katclla Avenue, Anahiein: CA 92803 - Phone: (714) 9780113 - Fax: (714) 78-9284




LOG NO: (97-07-386
Received: 21 JUL 97

Mr. Bob Pope
Browrn and Caldwell Consultants Purchase Order: 3659
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Project: 3659.06/SHELL

REPORT OF ANALYTICAL RESULTS , Page 5
LOG NO 07-386-3
DATE SAMPLED 18 JUL 97
SAMPLE DESCRIPTION T5-30
NON-AQUEQUS
Terphenyl-dl14 Theoretical,.mg/kg 1.67

foQfQ; Wigh Loan

Greta Galoustian, Laboratory\Pirector

The avalytical results withioc this report relate only to the specifie
compounds and sanples investigated and wmay not necessarily reflecr
other spperently similar saterisl from the same or a similar location.

This zeport shall not be reproduced, axcept in full, without the
yritten approval of VYOC. No use of this report for promotiopal or
advertieing purposes is pexmitted without prior written YOC approval.

OC Analytical Laboratories, {nc.
1212 East Katelln Aveoue, Anabeim CA 92805 - Phone: (714) 978-0113 « ¥Fax: (714) 978-0284




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9707386
VOC ANALYTICAL : GLEN LAB : 09:31:19 04 AUG 1997 - P, 1

B L e e e

AMPLES ... SAMPLE DESCRIPTION.. DETERPM......... CATE. o vis vy METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED
1707386*1  TS-29 FUEL,C28 07.22.97 8015M 536-37 9783 1010
GAS.C12 07.25.97 8015M 536-33 9766104
1707386*2 TS5-31 FUEL,C28 07.22.97 8015M 536-37 9783 1010
GAS.C12 07.25.97 8015M 536-33 9766104
1707386*3 TS-30 8270.PNA 07.28.97 8270 E37-11 97153 6750

sk

5

VOC Analytical identification number for a

Notes: Equipment
particular piece of analytical equipment.

® .10

1

VOC Analytical employee identification number of
analyst,
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ANALYZED REPORTED

07/22/97 25.3
07/25/97  0.0469

07/22/97 23.9
07/25/97  0.0529

SURROGATE RECOVERIES :

BC ANALYTICAL : GLEN LAB : 09:31:32 04°AUG 1997 - P,
’D ANALYTE BATC!!
707386*1
N15M  1,3-Dichlorobenzene 9783
N15M  a,a,a-Trifluorotoluene Re9766304
707386%2
016M  1,3-Dichlorobenzene 9733
015M  a,a,a-Trifluorotoluene Re9766104
707386*3
270 Nitrobenzene-d5 97153

2-Fluorobiphenyl 97153
Terphenyl-d14 97153

07/28/97 NC
07/28/97 N
07/28/97 NC

TRUE %RFC FLAG LCL UCL

25.0

.0500

25.0

0500

101
9

96
106

NC
NC
NC

NC
NC
NC

52 145
71 131

52 145
71 131

34 110
38 110
18 130




Y0 ANALYTI ELENDALE
QC REPORY 7386

DATE PRINTED: 04 AUG 1997
NON-AQUEDUS SAMPLES  eeee METHOD BLAHK ---~--
UNITS  RESULT RDL FLE

Batch: GAS*9766104 Method: 8015M - Modified 8015

Benzene mg/kg 0 0.005 -
Toluene mng/kg 9 ¢.005 -
Ethylbenzene wy/kg 0 0.005 -
Total Xylene Isomers ma/kg ¢ 6.01 -
TPH-q C6-C12 mg/kg 0 0.1 -
fa.2,a-Trifluorotoluene] Percent 94 &

Batch: 8270797153 Methed: 8270 - GC/MS for Semivolatile Organics

Acenaphthene mg/kg 0 0.2 -
Acenaphthyliene mg/kg 0 0.2 -
Anthracene mg/kg ¢ 0.2 -
Benza{a)anthracene mglkg 0 8.2 -~
Benzo{a)pyrene mg/kg 0 6.2 -
Benzo(b)fluoranthene mg/kg hi 6.2 -
Benzo(g,h, i Jperyiene mg/kg 9 0.2 -
Benzo(k)fluoranthene mg/kg 0 6.2 -
Chrysene mg/ kg 0 0.2 -
Dibenzo{a,h}anthracene mg/kg 0 0.2 -
Fluoranthene mg/kg 0 0.2 -
fluorene wg/kg 0 8.2 -
Indeno(1,2,3-c,d)pyrene ng/kg 0 8.2 -
Naphthalene my/kg ] 0.2 -
Phenanthrene mg/kq ] 0.2 -
Pyrene mg/ kg ] 0.2 -
[2-Fluorobiphenyl] Percent 93 -~ -
[Ni trobenzene-dS] Percent 95 - -
[Terphenyl-dl14] Percent i - -

Batch: FUEL,C28%8783 Method: 8015K - Modified 8015

TPH-d £13-C22 wg/kg o 0 -
TPH-d €23-C28 mg/kg 0 10 -
[1,3-Dichiorobenzene]} Percent 116 - -

LCS
3REC FLG

% -
3% -
% =

03 -
%3 -
a8 =

. Capillary column

8% -
87 -
82 -
92 -
8 -
8 -
9 -

87
9 -
90
89

9 -
83 -
8 -
91 -
9% -
8 -
a8 -
97 -

% -

100 -

89
S0
85
95
92
91
93
83
92
91
90
95
88
88
94
97
88
85
100

75

72

RPD

FLG  LCL ©CL RPD UCL

- 75
- 83
- 80
- 79
- 71

= 5
- 56
= 7
- 4
- 36
-
- 5
- 19
- 83
- 30
- 39
- 57
5 25
-4
- 61
- 52
- a3
- ¥
- 33

- 37

150
130
118
117
123
131

117
136
115
138
128
137
157
142
147
154
137
128
162
106
122
149
116
114
141

166

127

MWk NN R B WU W s W

+ 1

iz8
85
38
87

90

79
79
74
82
79

®

81
78
79

75
77
81
76
72
86

a3

100

FL&

MATRIX QC
HSD
%REC FLG  LCL
128 - 67
8% - .65
% - 51
8 - 53
B - 7
8 - 44
o - 31
% - 50
8 - 38
B2 - 4
B4 - 24
31 - 39
% - 54
86 - 50
80 - 4
8% - 52
8% - 59
7o- 2
B - 28
& - 5
8 - 4
7 - 38
2 - 34
B89 - 18
8 - 43
m - w2

RPD RPD
UCL RPD ULL FLG

13 0 25 -
137 1 25 -
156 0 25 -
@0 1 25 -
mo- - e
128 2 3

e 2 ¢ -
2o n -
12 3 .6 -
138 3 10

149 8§ 50 -
138 1 46 -
148 3 3¢ -
26 6 3¢ -
138 3 41 -
1% 1 31 -
7 2 36 -
141 3 50 -
20 2 3% -
120 3 37 -
156 4 36 -
e o = -
Ho - = =
[ - o= =
15t 4 38 -

7



YO0 ANALYTIC + ENDALE ’ : L
SUPPLEMERT, EPORT FOR 9707386 '
DATE PRINTEDT D4 AUG 1997 _

RON-AQUECUS SAMPLES

Batch: GAS*9766104 Method: BO15M - Modified BO1S

B7071205*1 (7072370*1 <eenivnnn. BT ooveoms mnsiras BIIABIIY. oo s vt rsmmraeonkitod rursberimuns seiak e dyE g

URITS MB R LT LC LT Rl R S1 S i

Date Analyzed Date  07/25/97 07/25/97 07725797 - - 07725497 - 07/25/97 07725767  07/25/97
Dilution Factor Times 1 1 1 - - 1 - ] 1 1
Benzene , mg/xg 0 0.0471 0.0500 - - <G.005 - 6.01%4 0.0194 0.0152
Toluene ma/kg 0 0.0476 6.0500 5 £ <0.005 - 0.0825 0.0836 0.0874
Ethylbenzene mg/kg [+ 0.0484 0.0500 = - <0.005 - 0.0200 4.0200 0.0204
Total Xylene Isomers mg/kg g 0.154 0.150 - - <6.901 - 0.104 0.105 0.119
1PH-q C6-C12 ng/%g 0 1.02 1.10 - - - : : = -
a,a,a-Trifluorotcluene Rep. mgikg 0.0469 0.0432 . 0.0500 - - 0.0458 - 0.0449 0.0464 0.0500

a,a,a-Trifluorotcluene ¥n. my/kg 0.0500 0.0500 0.0500 - - 0.0500 - 0.0500 0.9500 0.0500




Y0C ANALYTIL, LENDALE
SUPPLEMENT MEPORT FOR 9707386

DATE PRINTEL: 04 AUG 1997

NON-AQUEQUS SAMPLES

Batch: 827097153 Hethod: 8270 - GL/MS for Semivolatile Organics, Capillary column

Date Anaiyzed

Date Extracted
Dilution Factor
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracune
Benza(a)pyrene
Benza(b)fluoranthene
Benzo(g,h,i)perylene
8enzo(k)fiuoranthene
Chrysene
Dibenza{a,n)anthracene
fluoranthene
Flugrene

Indeno(1,2,3~c,d)pyrene

Raphtthalene
Phenanthrene
Pyrene

2-Fluorobiphenyl Reported

2-Fluorchiphenyl Thes.

Nitrobenzene-d5 Reported
Nitrobenzene-d5 Theoretical

Yerphenyl-d14 Reported

Terphenyl-dl14 Theoretical

Batch: FUEL,(28%9783 Method: 8015M -

Date Analyzed
Date Extracted
Dilution Factor
TPR-d C13-C22
TPH-d (23-C78

1,3-Dichiorobenzene Reported
1,3-Dichlorobenzene Theoretical

OXITS ME Lc
Date 07723797 67/23/97
Date  D07/22/87  07/22/%7

Times 1 1

mg/kg ] 2.95

mg/kg 63 2.91

mg/kg 0 2.72

wg/kg 0 3.06

7g/kg ¢ 2.96

mg/kg ¢ 2.88

mg/kg 0] 3.01

mg/kg ] 2.99

mg/kg 0 3.01

my/kg 0 2.99

mg/kg 0 2.95

wg/kg 0 3.14

mg/kg ) .

mg/ kg 0 2.84

ng/kg 0 3.03

mg/kg 0 3.15

mg/kg 1.66 1.47

wmg/kg 1.67 1.67

mg/kg 1.6  1.38

mg/kg 1.67 1.67

mg/kg 1.85 1.62

mg/kg 1.67 1.67

Modified 8015

B7071065*1 (7072063*1

UHITS M3 Lc.
Date  07/22/97  07/22/97
Date 07421797  07/21/97

Times 3 1

mg/kg 0 152

wg/kg 0 -

mg/kg 28.9 24.9

mg/kg 25.0 25.0

B7071019*1 <€7071977*1

r
07/23/97
07/22/97

1
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
S
3.33

1.67 -

- 1.67
1.67
1.67
1.67
1.67

LT
07/22/97
07721497

1
200

25.0
5.0

€7071978*1
25
07/23/97
07/22/97
i

2.97
2.99
2.8?
3.15
3.05
3.02
3.10
2.78
3.m
3.04
3.00
3.17
2.94
2.82
3.13
3.2
1.47
1.67
1.42
1.67
1.67
1.67

707206471
i
07/22497
02/21/97

1

150

17.9

25.0

Lr
07/23/97
07122797

1
3.33
3.33
3.33
3.33
3.33
.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
1.67
1.67
1.67
1.67
1.67
1.67

L7
07/22/97
07121187

1
200
25,0
25.0

9767331*5
Rl
07/23/97
07/22/97
1

<G.2
<0.2
<0.2
<0.2
<0.2
<0.2
~0.2
<G.2
<Q.2
<B.2
<0.2
<0.2
<0.2
<0.2
<0.2
<0.2
1.65
1.67
1.59
1.67
1.89

1.67 -

9707296*7
Rl
07/22/97
0772191
1

<100

11

21.5

25.0

- 07/23/97
- 07/22/97
1
+ 2.62
- 2.63
- 2.48
- 2.74
- 2.64
- 2.57
- z.65
- 2.58
- 2.69
# 2.60
& 2.83
2 2.80
- 2.50
- 2.56
- 2.71
- 2.81
= 1.27
- 1.67
- 1.20
- 1.67
- 1.44
s 1.67

07723/87
0: {22497
H
2.68
2.68
253
2.83
2.13
7.80
2.68
2.8
2,87
2.08
L.66
2.85
2.58
2.60
2.78
2.92
1.28
1.67
1.20
1.62
1.43
1.87

07/23/97
07/22/97
1
3.33.
333
.33
.33
33
.33
3%
33
.33
3
33
.33
33
s33
33
3
67
.67
.67
67
.67

NWWHHHWMUMWMW(AWWWP’WW
. % A ®

o -
~

- 07/22497
- o749
- 1
- 166
- <100
- 24.9
- 25.0

2
Q47/22/97
07/21/97

i
173
<100
28.1
25.0

07/22197
07/21/87
i

200

<100
25.0
25.0
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APPENDIX E

ANALYTICAL LABORATORY
AND QC REPORTS FOR
COVER SOIL CHARACTERIZATION




ANALYTICAL REPORT

LOG NO:  G97-02-566

Our (puatity Conool Is Your Quality Assurance Received: 24 FEB 97
Mailed: HAR 06 1@

Mr. Robert Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659-06/SHELL

REPORT QF ANALYTICAL RESULTS Page 1
s ko T T o2-se6-1 .
oaTe sweLed T Tareer .
SAMPLE DESCRIPTION T5-1
NON-AQUEOUS
Semi-volatile HC (8o18M) T
. Date Analyzed 02/26/97
Date Extracted 02/26/97
Dilution Factor, Times 1
TPH-d €13-C22, mg/kg ' ‘ <100
TPH-d C23-C28, mg/kg <100

Other Semi-volatile HC (8015M) o
Surrogates **

1,3-Dichlorobenzene Reported, mg/kg 23.1
1,3-Dichlorobenzene Theoretical, mg/kg 25.0

4B e A €3 P I e T S M T M t ey WY g W S S e B e g bt ) S i AA e e g ey oy o e 6 e e e e e

BCA---Division of V.Q.C. Analytical Laboratories, Inc.
1212 East Katella Avenue, Anaheim CA 92803 - Phoue: (714) 978-0113 - Fax: (714) 978-9284 -




— LOG NO: G97-02-5b6

Owr Qualicy Conmal s Your fualiry Assurance Received: 24 FEB 97

Mr. Robert Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Project: 3659-06/SHELL

REPORT OF ANALYTICAL RESULTS Page ¢
s N0 T 02-s66-1
OATE SAWPLED 20 FE8 97
SAMPLE DESCRIPTION TS-1
NON-AQUEQUS
volatile KC (so18M) T
. Date Analyzed 02/26/97
Date Extracted 02/26/97
Oilution Factor, Times 100
Benzene, mg/kg ‘ <0.5
Toluene, mg/kg <0.5
Ethylbenzene, mg/kg <0.5%
Total Xylene Isomers, mg/kg <1
TPH-g C6-C12, mg/kg <10
Surrogates **
a,a,a-Trifjuorotoluene Rep., mg/kg 4.46
a,a,a-Trifluorotoluene Th., mg/kg 5.00

Bt A ey o0 e e G 4 S0 e T A e S G O e A e n e b aa b e e e A N R v b b e b A e e e e W Gm RS R e g e o e

L

BCA---Division of V.O.C. Analytical Laboratories, Inc.
1212 East Katella Avenue, Anahcim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284




LOG NO: G(97-02-566

Our Quality Comtrol 1y Your Quality Assurance Received: 24 FEB 97

Mr. Robert Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Projects 3659-06/SHELL

REPORT OF ANALYTICAL RESULTS Page 3
LOG NO N 02-566-2
DATE SAMPLED 24 FEB 97
SAMPLE DESCRIPTION TS-1 Dupl.
NON~AQUEOUS
Sample Held, Not Analyzed ) HOLD

B R e ettt L e e S e

L0 Gllas, 56

Greta Galoustian, Laboratory Director

The analytical results within chis roport relate only to the gspacific
compounds and semplea invoscigated and way not necessurily reflact
other apparently similsr wmaterisl from the seme¢ or a similar locativu.

This report shall not b reproducoed, except in full, without the
written approval of BCA. Ho use of this report for promotional or
advertising purposes ia permitted without prior written BCA approval.

BCA---Division of V.0.C. Analytical Laboratories, Inc.
1212 East Katella Avenue, Anaheim CA 92805 - Phone: (714) 978-01 13 - Fax: (714) 978-9284




: ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9702566 :

: BC ANALYTICAL

: GLEN LAB :

15:26:53 05 MAR 1997 - P. 1 :

M IZUT I dem 2% 09N O e ok I A Y My v B e e e e e Y I I T S N S N N SRR S S S S S R R D e

‘LES... SAMPLE DESCRIPTION..

9702566*1

9702566*2 TS-1 Dupl.

* %k

T5-1

Notes:

Equipment

ID.NO

DETERM......... DATE...... METHOD. . ... EQUIP. BATCH.. 10.NO
_ ANALYZED .

FUEL.C28 02.26.97 8015M 536-37 9722 1010

GAS.C12 02.26.97 8015M 536-33 9723111 6843

HOLD 02.24.97 7362

8]

BC Analytical identification number for a
particular piece of analytical equipment.

BC Analytical employee identification number of
analyst.




"t SURROGATE RECOVERIES :
+ BC ANALYTICAL : GLEN LAB : 15:27:17 05 MAR 1997 - P. 1 :

- o s i o A s i o e e e e R A R R T R S R R i i i e
e P b e e

0D ANALYTE BATCH AﬁALYZED REPORTED TRUE %REC FLAG
9702566*1 '
8015M ,3-Dichlorobenzene 9722 02/26/97 23.1 25.0 92

1
8015M a,a,a-Trifluorotoluene Re9723111 02/26/97 4.46 5.00 89

q




: SURROGATE RECOVERIES :

: BC ANALYTICAL : GLEN LAB : 15:27:25 05 MAR 1997

O e e s e N S R N R e N T N SRR RN R SRR SRy ER oS DD En RS

{OD  ANALYTE BATCH
9702351*2*R1
8270 2-F luorophenol 9733
Phenol-d5 9733
Nitrobenzene-d5 9733
2-F luorobipheny] 9733
2,4,6-Tribromophenol Rep.9733
Terphenyl-d14 9733

8015M.TXa,a,a~Trif luorotoluene Re9723111
9702351*2*S1

8015M.TXa,a,a-Trif luorotoluene Re§723111
9702351*2*52

8015M.TXa,a,a~Trif luorotoluene Re9723111
9702351%2*T

8015M.TXa,a,a-Trif luorotoluene Re9723111
B7021717*1*MB

.4.TXa ,a,a-TrifJuorotoiuene Re9723111
B703232*1*MB

8015M  1,3-Dichloraobenzene 9722
€7023219*1*LC

B8015M.TXa,a,a-Trif luorotoluene Re9723111
C7023219*1*LT

8015M.TXa,a,a-Trif luorotoluene Re9723111
C703456*1*LC

8015M  1,3-Dichlorobenzene 9722
C703456*1+LT
3015M  1,3-Dichlorobenzene 9722
S703457*1*1.C

0LEM  1,3-Dichlorobenzene 9722
A57* 1T
1015M  1,3-Dichlorobenzene 9722

- P,

ANALYZED REPORTED

02/27197
02/27/97
02/27/97
02/27/97
02/27/97
02/27/97
02/24/97

02/24/97

02/24/97

02/24/97

02/24/97

02/26/97

02/24/97

02/24/97

02/26/97

02/26/97

02/26/97

02/26/97

0 NC
0 NC

0 NC.

0 NC
0 NC
0 NC
84.2

168

168

200

5.48

24.7

5,36

5.00

18.1

25.0

18.1

25.0

1%

TRUE %REC FLAG

2.50
2.50
1.67
1.67
2.50
1.67

100

200

200

200

5.00

25 IO

5.00

5.00

25.0

25.0

25.0

25.0

PO OOT

84

84

100

110

107

100

72

100

72

100




voe ANALYT.;LENDALE

QC REPORT - 02566

DATE PRINTED: 05 MAR 1997

NON-AQUEOUS SAMPLES e HETHOD BLARK ——-vov

URITS  RESUET RDL FLG

Batch: GAS*9723111 HMethed: 8015M - Modified 8015

Benzene mg/kg s 6.5 -
Toluene ng/kg 0 g.5 -
Ethylbenzene mgfkg 4 0.5 -
Total Xylene Isomers mg/kg 0 1 -
TPH-q C6-C12 mg/kg - 8 -
(a.a.a-Trif luorotoluene] Percent 110 0 -
Batch: FUEL*3722 Method: BO15M - Modified 8015

TPH-d £13-22 mg/kg = & B
TPH-d C23-C28 mg/kg - - -
[2.3-Dichliorcbenzene] Percent 99 - -

%REC FLG

--------------- LAB CONTROL -

Les LESD RPD RPD " HSD
ZREC FL6 SREC FLG LCL UCL RPD €L FLG SREC FLE

M - - - 8 150 £ = 9 - 6
9 - - . 75 13 - % - 8
03 - - - 8 18 - - 132 - In.
102 - - - 80 117 - - 131 - 131
97 - - - 7113 ;. = 84 - 8
Bos Woe = oa ..

MATRIX Q€

LCL

67
65
51
53

71

RPD RPD

UCL RPD UCL FLG

134
137
150
140

131

(=

25 -
25 -
% -



VOC ANALY GLENDALE . ‘ 1
SUPPLEME REPORT FOR 9702566

DATE PRINTED: 05 MAR 13997
NON-AQUEQUS SAMPLES

Batch: GAS*9723111 Method: B01SM - Modif ied 8015

B7021717*1 C(7923219%1 ..vucnanss MR ciciiansis 517017 |3 & SRR S e S e e
UNITS MB Le LT Lc LT Rl R2 S1 S2 T
Date Analyzed Date  02/24/97  02/24/97 02{24/97 - - Qz2/2a497 - 02/28/97  ©2/28/97 02/24/9F
Date Extracted Date  02/24/97 02728/97  02724/97 % = = & = = -
Dilution Factor Times 100 100 160 - - 2000 - 4000 4000 4000
Benzene mg/kg ¢ 1.71 1.52 - - 11 - 6.0 €8.8 71.8
Toluene ng/kg 9 9.68 8.74 5 = 120 B 470 467 510
Ethylbenzene ng/kg 0 2.11 2.04 - - 62 - 179 171 184
Total Xylene lsomers mg/kg 0 12.1 1.9 - - 350 - 972 970 824
TPH-g C6-C12 = - = 2 - 5 = . - - =
a,a,2-Trif luorotoluene Rep. mg/kg 5.48 5.36 5.00 - - 83.2 - 168 168 200
a,a,a-Trif luorotoluene Th. mg/kq 5.00 5.08 5.00 - - 100 - 200 200 200
Batch: FUEL*9722 Method: 8015M - Modified 8015
B703232%1  C703356*1 ..e0.ee..- C703857%1 covnsvnnas WA s ceeesaren &sseriois Fesssiwres
UHITS M8 Lc L7 L LY R1 R2 s1 S2 T
Date Analyzed Date  02/26{97  02/25/97 02/26{/97  02/26{97 (02{26/S7 - & - - -
Date Extracted Date 02/26/97 02/26/97  02/26/97 02/26/97 02/26/97 - - - - -
Dilution Factor Times 1 1 T 1 1 - - - -« =
TPH-d C13-C22 - = - - = - - - - - -
TPH-d C23-C28 - - - - - - - - - - -
1,3-Dichlorobenzene Reported ng/kg 4.7 18.1 25.0 18.1 75.0 - - - - -

1,3-Dichlorobenzene Theoretical mg/kg 25.0 25.0 25.0 25.0 25.0 - - - - -




VOC Lag Number M 6 Q” ot

CHAIN OF CUSTODY RECORD
Client name [ 81’{

Projact or POX ‘Sés? —@é

Analyses required

T3S Yord WW i

FRY oo -lo7o

(.tyStateZp {ﬂ(/}/\/(, ’ : Swo.ﬁ.

PR voR &

Sampled oy
S::\:!e Date Time Sl;ﬁey | NU';DB' Q\g .('a\bd)‘
number samphod sampled balow Sample dascription [ conlaloers ; Q-"" %Qm‘ Ly
. = [ - . Fe
| |?J{Z‘f /oo go I g - t : { FZ;(ILF Pewls by Wed. g
2t oo |50 | TC - | dopl. ; Per Grekel 2424
’ i

! lees e

FAX (equ e

i
|
i

1 CF b

’{\O'BO}D

Fo p&_@_—_.:

|(7149) Y474 ~0 52|

2y /”’:\

L Lt ]

( Rosd ]
‘\*_____,./

Signature

Print Name

Compsny

Date T_‘ Tina

Relinquished by I@T}D\J/(’(j!\m.‘l\.l\ ‘]

TARTo

AY
WAL VERUIN

e

2’3/2?' (379 (3:00

Recsives b ﬂmﬂ%,{%ﬂ M,b,éerua

Sharen fadae

VOC ANALYTICAL

O 1085 Shary Cirele, Concord, CA 94518 {510) 525-3894
] 801 Western Avenue, Glendate, CA 81201 (818} 247-5737

Receiveoty - Houia  Consecs ___EBeavoe SR 23 1316¢.
aiaos aron Copderr _Beadwe /o] |8%
s g@% e _(erae. oo gz LISE
Refinquishod by / / /",—/—D /}Ej_/] @@m . Vo c 5 193¢

V22.6%

Doy a7 1G30 ’

Note: Samples are discarded 30 days aiter results are reporied uniess other arrangements are made,
Hazardaus samptas will be teturned ko cliemt o disposed of at chant’s axponse.

Dispasal arrangements:

{J 1200 Gene Autry Way, Anabewn, CA 92805 {714} 578-0113

{1 4431 S, 40eh Sireet, Phoonin, AZ 83040 6001 4700707

*KEY: AQ—-Aqueous NA—Nonaqueous St—Siudge
GW-~Groundwater SO—Soil PE—Petrcleum
WW—Waslewater




Ohar Quaicy Control Is Yorr Quiality Asswvance

Aprll 7, 1897 LOG NO.: G87-03-070

Brown and Caldwell

16735 Von Karman, Suite 200
livine, CA 92608

Attn: Mr. Bob Pope

Reterence: Client Project # 3659-06, Shell Resevoir

Dear Mr. Pope,

Enclosed is the analytical report for the chemical testing of samples collected in support of the
above-referenced project. Samples were identified and tracked in the BCA/VOC system as log
number G97-03-070. When making inquiries about this report, please provide the log number,

The contents of this package are based on the requirements spacified in the BC Analytical, A
Division of V.O.C. Analytical Laboratories, Inc. "Quality Assurance Management Plan”. The
case narrative addresses batch specific quality control as it pertains to this document.

If you have any questions, please do not hesitate to call me at (714) 878-0113.

Sincerely,
Patty Mata )

Project Manager

BCA--Division of V.0.C. Analylical Laboratorics, Inc.
1212 East Kaiella Avenue, Anaheimt CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284




Owr Quality Control Is Your Quality Assutance

LOG NO.: G97-03-070
CASE NARRATIVE
The following narrative addresses all project specific data quatity objectives with respect to:

holding times, method blanks, lab control standards, matrix spike and duplicate samples.
Analytical anomalies encountered during sample analysis are also discussed as necessary.

Sample receipt: .
Samples were received under COC from Brown and Caldweli at the Anaheim office on 3/4/97.

All contalners were received intact and properly preserved.

No anomalies were encountered during the analysis of the project.

BCA--Division of V.Q.C. Analytical Luboratories, Inc.
1212 East Katclla Avenue, Anateim CA 92805 - Phone; (714) 978.0113 « Fax: (714) 978-9284




Owr Quality Conavol Is Your Quolity Assurance

ACRONYMS AND FLAG DEFINITIONS

Flag Definitions:

*

B

NC

Acronyms:
. Chain of Custody

CcoC
FLG
LC
LCL
LCS
LCSD

Replicate values. Used when replicate results are entered into the MS/MSD column

of the QC repon,

Blank contamination. Used when associated method blank concentration is greater

than the PQL.

Estimated value, Used for sample results greater than or equal to MDL, but less

than the PQL.

Not calculated. Used when sample resuit is greater than two times the spike amount
added, or when extracted surrogates were difuted at least 1:10.
Quality objectives were not met. Used for Method Blank, Laboratory Control

Samples, Matrix Spikes, Matrix Duplicates and Surrogates.

Flag

Actual LCS/LCSD concentration recovered
Lower Gontrol Limit

Laboratory Control Sample
Laboratory Control Sample Duplicate
True LCS/LCSD concentration
Method Blank

Matrix Spike

Matrix Spike Duplicate

Unspiked sample concentration
Reporting Detection Limit

Percent Recovery

Surrogate Reported value

Relative Percent Difference

Actual MS concentration

Actual MSD concentration

True concentration of MS/MSD
Surrogate Theoretical value

Upper Conirol Limit

BCA--Division of V.O.C. Analytical Laboratories. Inc,

1212 East Kagelta Avenue, Anaheim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284

d




ANALYTICAL REPORT

LOG NO: G97-03~070

Our Quality Contred Is Your Qualiry Assurance Received: 04 MAR 97

Mailed: BR 11

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Order: 4708
16735 Von Karman, Suite 200
Irvine, CA 92606~4953
Project: 3659-06/SHELLRES.

REPORT OF ANALYTICAL RESULTS Page |
e N0 T 03-070-1 03-070-2
OATE sawpLED 7 03 MR 97 03 MAR 97,
SAMPLE DESCRIPTION TS-2 18-4,
NON-AQUEOUS
Semi-volatile HC (8OISM) T
. Date Analyzed 03/06/97 03/06/97
Date Extracted 03/05/97 03/05/97
Dilution Factor, Times 1 1
TPH-d C13-C22, mg/kg ' <100. - <100
TPH-d C23-C28, mg/kg <100 105

Other Semi-volatile HC (8015M) e B

Surrogates **

Naphthalene Reported, mg/kg 10.6 10.5
Naphthalene Theoretical, mg/kg 10.0 10.0
BCA---Division of V.Q.C. Analptical Laboratorices, {nc.

1212 East Katella Avenue, Anahcin CA 92905 - “hoae: (714) 978-0113 - Fax: (714) 978-0284




LOG NO: G97-03-070

Ouwr Qadliry Control 1s Yuser Queolity Assurance Received: 04 MAR 97

Mr. Bob Pope

Brown and Caldwell Consultants Purchase Qrder: 4708
16735 Von Karman, Suite 200
Irvine, CA 92606~4953 .
Project: 3659-06/SHELLRES.

REPORT OF ANALYTICAL RESULTS Page 2
we o T 03-070-1 03-070-2
OATE sawpLED T 03 MR 97 03 MAR 97
SAMPLE DESCRIPTION 15-2 T5-4
NON-AQUEOUS . ;
volatile HC (8o1sw) T
.Date Analyzed 03/05/97 03/05/97
Dilution Factor, Times ‘ | 1 1
Benzene, mg/kg <0.005 <0.005
Toluene, mg/kg <0.005 <0.005
Ethylbenzene, mg/kg <0.00% <0.005
Total Xylene Isomers, mg/kg <0.01 <0.01
TPH-g C6-C12, mg/kg <0.1 ©<0.1
Other Volatile HC (8015M) s B
Surrogates **
&,a,a-Trif luorotoluene Rep., mg/kg 0.0500 0.0664
a,a,a-Trifluorotoluene Th., mg/kg 0.0500 0.0500

B e e e e et e T e T N e T T RN S

BCA---Division of V.0O.C. Analytical Laboratorics, Inc,
1212 East Katella Aveni-:, Anaheim CA 92805 - Phone: (714) 973-0113 « Fax: (71 1) 978-9284




LOG NO: G97-03-070

O Qualicy Controd Is Your Quality Assurance Recej ved: 04 MAR 97

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Order:; 4708
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Project: 3659-06/SHELLRES.

REPORT OF ANALYTICAL RESULTS . Page 3
LOG NO 03-070-3
DATE SAMPLED 04 MAR 97
SAMPLE DESCRIPTION T$-3

NON-AQUEOQUS

e e T R L T o N S S S

‘o]ynuc]ear Aromatics {8270)

Date Analyzed 03/05/97
Date Extracted 03/05/97
Dilution Factor, Times ' 1
Acenaphthene, mg/kg ' <0.2
Acenaphthylene, mg/kg <0.2
Anthracene, mg/kg <0.2
Benzo{a)anthracene, mg/kg <0.2
Benzo(a)pyrene, mg/kg <0.2
Benzo(b)fluoranthene, mg/kg <0.2
Benzo{g,h,i)perylene, mg/kg <0.2
Benzo(k)fluoranthene, mg/kg <0.2
Chrysene, mg/kg <0.2
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BCA---Division of V.().C. Analvtical Laboratorics, Inc.
1212 East Katella Avenue, Avaheim Co 2805 « Ploone. (714) 978-0113 « Fax: (714) 9758-9254




LOG NO: 697-03-070

Oner Qualicy Conpred Is Your Quality Assuvence Received: 04 MAR 97

Mr. Bab Pope
Brown and Caldwell Consultants Purchase Order: 4708
16735 Von Karman, Suite 200
Irvine, CA 92606~4953
Project: 3659-06/SHELLRES.

REPCRT OF ANALYTICAL RESULTS Page 4
s no T 03-070-3
DATE sawpLED oa w97
SAMPLE DESCRIPTION T5-3
NON~AQUEQUS
Dibenzo(a,h)anthracene, mg/kg 0.2
Tuoranthene, mg/kg <0.2
Fluorene, mg/kg <0.2
Indeno(1,2,3-c¢,d)pyrene, mg/kg <0.2
Naphthalene, mg/kg <0.2
Phenanthrene, mg/kg <0.2
Pyrene, mg/kg <0.2
Surrogates ** |
2-Fluorcbiphenyl Reported, mg/kg 1.42
2-Fluorobiphenyl Theo., mg/kg 1.67
Nitrobenzene»ds.Reported, mg/kg 1.41
Nitrobenzene-d5 Theoretical, mg/kg 1.67
Terphenyl-d14 Reported, mg/kg 1.25
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BCA---Division of V.().C. Analvtical Laboratories, Inc.
1212 Fast Katella Avenue, Anaheim CA 92805 - Phone: (714) 778- %113 - Fax: (714) 978-9284




LOG NO: G97-03-070
Owr Quality Comtrof 1s Your Quality Assurance Rece i A Ed b 04 MAR 97

Mr. Bob Pope
Brown and Caldwell Consultants Purchase Order: 4708

16735 Von Karman, Suite 200
Irvine, CA 92606-4953

Project: 3659-06/SHELLRES.

REPORT OF ANALYTICAL RESULTS
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LOG NO 03-070-3
DATE SAMPLED 04 MAR 97
SAMPLE DESCRIPTION TS-3
NON-AQUEQUS

Terphenyl-dl4 Theoretical, mg/kg 1.67
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Greta Galoustian, Laboratory Di‘ector

The apslyticsl rvesults within thie report relate only to the apecific
e reflect
r location.

s and sawples jovestigated and may not necessaril
other apparently similar wmaterisl from the same or & siwi

This report shall nmot dbe reproduced, except in foll, without the
veinten upproval of BCA. No use of this report for promotionsl or
advertisiog purposes is permitted without pricr written BCA upproval.

BCA---Division of V.0.C. Analytical Labuoratories, nc.

1212 Lost Katelln Av -nue, Anaheim CA 92805 - Phone: (714) 9780113 - Fax: - 714) 978-9284




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9703070 :
BC ANALYTICAL : GLEN LAB :
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i'lifs...

703070*1
703070*2
703070*3

&k

16:50:58 28 MAR 1997 - P. 1 :

SAMPLE DESCRIPTION,, DETERM......... DATE s sau METHOD, .. .. EQUIP. BATCH..

ANALYZED
TS-2 FUEL.C28 03.06.97 8015M 536-01 9728
GAS.C12 03.05.97 8015M 536-35 9723142
1S-4 FUEL.C28 03.06.97 8015M 536-01 9728
GAS.C12 03.05.97 8015M 536-35 9723142
75-3 8270.PNA 03.05.97 8270 537-14 9747
Notes: Equipment = BC Analytical identification number for a

ID.NO

particular piece of analytical equipment.

BC Analytical employee identification number of
analyst.

ID.KNO

1010
1012
1010
1012
6750




SURROGATE RECOVERIES
BC ANALYTICAL : GLEN LAB : 16:51:42 28 MAR 1997 - P.

1

S T e e S e S

‘J ANALYTE . BATCH ANALYZED REPORTED
703070*1

015M  Naphthalene 9728 03/06/97 10.6
015M a,a,a-Trifluorotoluene Re9723142 03/05/97 0.0500
703070%2 '
015M  Naphthalene 9728 03/06/97 10.5

015M  a,a,a-Trifluorotoluene Re9723142 03/05/97 0.0664
703070*3

270  Nitrobenzene-d5 9747 03/05/97 1.41
2-F luorobiphenyl 9747 03/05/97 1.42
Terphenyl-d14 9747 03/05/97 1.25

TRUE

10.0
0.0500

10.0
0.0500

%REC FLAG

106
100

105
133

84
85
75




vot MALYTI.NDALE .
QC REPORT F E070
DAYE PRINTED: 02 APR 1997 )

NON-AQUEOUS SAMPLES e METHOD BLANK {AB CONTROL BATRIX Q€ ——-mmmmmemmmomm

Lcs LCSO RPD RPD ) HSD RPD RPD
UNITS  RESULY RDL FLG 3REC FLE %REC FLG LCL UCL RPD UCL FLG  SREC FLG SREC FLG  LCL UCL RPD UCL FL&

Batch: GAS*9723142 Method: 8015M - Modified 8G15

Benzene mg/kg g 0005 - 122 - ~ - BB 18 - - - 113 - s - 67 3¢ 2 25 -
Toluene mg/kg 0 0.005 - 9% - - - 75133 - - - 84 - 9% - 65 13y 2 25 -
Ethylbenzene mg/kg 0 0.005 - a5 - - -~ 8 18 - - - 94 - 9% - 51 180 2 25 -
Total Xylene Isomers mg/kg ] 0.01 - 92 - - - 8 117 - - - 92 - 3 - 83 140 1 25 -
TPH~g (6-(12 mg/kyg 0 0.1 - 101 - - - %123 - - - W02 - 102 - 45 134 0 30 -
[2,2,2-Trif luorotoluene]} Percent 96 - - 116 - - - 7113 - - - 106 - 106 - 1131 - - -
8atch: 8270*9747 Method: 8270 - GC/MS for Semivolatile Organics, Capillary colum

Acenaphthene mg/kg 0 0.2 - 73 - 8 - 57 117 16 - - %6 - 8 - 44 128 13 384 -
Acenaphthylene mg/%g ] 6.2 - 73 - 8 - 5 13 19 - - T - = - s w W wm
Anthracene mg/kg 0 8.2 - 63 - 72 - 57 115 13 - - @ = | e & m oE wm e
Benzo(a)anthracene m/kg 0 0.2 - 77 - 103 - 4 1 2B - - 5 B E— S
Benzo(ajpyrene my/kg 0 0.2 - 3 - 8 - 3% 1B 11 - - - - - - - - - - -
Benzo{b)f luoranthene my/kg 0 8.2 - % - % - 24 137 1 - - & = @ = = R~ B
8enzo(g,h, i)perylene mg/kg 0 .2 - 83 - 88 - 25 157 19 - - £ = . o w ow
Benzo(k }f luoranthene mgfkg 6 - 0.2 - B - 65 - 39 142 18 - - a - = o - 2 oom ow s
Chrysene ng/kg v 0.2 - 88 - 100 - & 14 19 - - B = P -~ - - - -
Dibenzo(a.h)anthracene mg/kg [} 6.2 - 9 - 63 - 30 154 23 - - - - - - - - - - -
F luoranthene ng/kg 0 0.2 - 63 - 7 - 39 137 20 - - - - - - - - = - -
F luorene mg/kg 0 0.2 - 3 - 85 - 57 128 15 - - - - - - - - - - -
Indeno(1,2,3-c,d}pyrene ng/kg 0 9.2 - 8z - 73 - 25 162 12 - s - - - - N
Naphthalene mg/kg 0 8.2 - 77 - B9 - 49 106 21 - - - - - - - - e . -
Phenanthrene mgfky g 8.2 - 62 - 77 - 61 122 22 - - - - - - - - .- -
Pyrene mg kg 9 0.2 - 7 - 102 - 52 149 28 - - 97 - 8% - 41 156 12 36 ~
[2-Fluorobiphenyl} Percent 77 - - ¢ - 107 - &£ U - - - 98 - 8% - 381 - - -
[Ritrobenzene-d5] Percent 73 - - 8 - 110 - 37 14 - - - 9 - 8 - 34 110 - - -
[Terpheny1-di4] Percent 69 - - 9 - 117 - 34 - - - 184 - 2 - 18 1 - - -

Batch: FUEL*9728 HMethod: 8015M - Modified 8015

TPH-d C13-C22 ny/kg 0 100 - 135 - 133 - 37 16 1 38 - # @ S A2 a2t .~ -
TPH-d (23-C28 ng/kg -0 e - 5@ o . E B & E B g & 1 B E A =S
[Naphthalene] Percent 112 - - 104 - 98 . 55 127 - - - = - B m - CE




voc ANALYTIWLE g
SUPPLEMENTAL’ FPORT FOR 3703070

DATE PRIMTED: 02 APR 1997
NON-AQUEQUS SAMPLES

Batch: GAS*9723142 Hethod: 8015K - Modified 8015

B703402*1 C703765%1 ..vvvenne- {1 QI0IBIBELE spiosmmsinn Srivsomers: vovusn wiae wema s

UNITS 48 R LT Lc LT Rl R2 S1 S2 T

Date Aralyzed Date  03/05/97  03/05/97  03/05/97 - -~ 03/05/97 - 03/05/97 03/05/97 03/05/97
Dilution Factor Times 1 1 1 - - 1 - 1 1 1
Benzene mg/kg 0 0.0185 0.0152 - - <0.005 - 6.0172 0.0175 0.0152
Toluene mg/kg 0 0.0935 0.0874 - - <0.005 - 0.0918 0.0932 0.0974
Ethylbenzene mg/kg 0 0.0194 0.0204 - - <0.005 - 0.0192 0.0195 0.0204
Total Xylene Iscmers mg/kg 0 0.110 0.119 - - 0,01 - 0.110 ¢.111 0.119
TPH-q C6-C12 my/kg 0 1.11 1.10 ~ - <0.05 - 1.12 1.12 1.18
a,a,a-Trif luorotoluene Rep. mg/kg 0.0482 0.0580 0.0500 - - 0.0526 - €.0529 0.0530 0.06500

a.a,3-Trif luorotoiuene Th. my/xg 0.0500 0.0500 0.0500 - - 0.0500 - 9.0500 0.0500 0.0500




VOU ANALYIILH ERUALE

SUPPLEMENT. T FOR 9703070

DATE PRINTED: 02 APR 1997

HOX-AQUEQYS SAMPLES

Batch: 8270%9747 Method: 827¢ - GC/NS for Semivolatile Organics, Capillary column

Date Analyzed

Date Extracted

Dilution Factar
Acenaphthene
Acenaphthyiene
Anthracene
Benzo{a)anthracene
8enzo{a)pyrene

8enzo{b)f luoranthene
Benzo{(g,h, i)perylene
Benzo{k)f luoranthene
Chrysene

Dibenzo(a, h)anthracene

F luoranthene

Fluorene
indeno(1,2,3-c,d)pyrene
Raphthalene

Phenanthrene

Pyrene

2-Fluorobipheny] Reported
2-Fluorobiphenyl Theo.
¥itrobenzene-d5 Reported
Nitrobenzene-d5 Theoretical
Terphenyl-d14 Reported
Terpheny1-di4 Theoretical

UNITS
Date
Date

Times
mg/kg
wg/kg
wg/ky
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ng/kg
mg/kg
ng/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

8703825*1
MB
03/11/97
03/05/97

[ B = N i~ B = i B = B = B B = B -~ A - - - - -0

[P ]
@ w3
~

1.22
1.7
1.15
1.67

Batch: FUEL*9728 Method: 8015M - Modified 8015

Date Analyzed

Date Extracted
Dilution Factor

TPH-d C13-C22

TPH-~d €23-C28
Naphthalene Reported
Naphthalene Thecretical

BNITS
Date
Date

Times

mg/kg

mg/kg
wg/kg
mg/kg

B703374*1
- B
03/05/97
03/06/97
1

0

0

1.2

10.9

£7031565*1
L
03/11/57
03/05/97
1

2.43
2.43
2.10
2.58
2.51
2.53
2.76
2.60
2.75
2.63
2.1
2.44
2.74
2,40
2.07
2.56
1.56
1.67
1.49
1.67
1.57
1.67

C70372171
L
03/05/37
03/05/97
1

135

10.4

10.0

LT
03/11/97
03/05/97
1

3.33
3.33
%53
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
1.67
1.67
1.67
1.67
1.57
1.57

..........

1)
03/05/97
03/05/97

1
100
10.0
10.0

C7031566*1
LC
03/11/97
03705797
1

2.85
2.93
2.39
3.43
2.79
2.50
2.28
2.37
3.32
2.09
2.58
2.34
2.43
2.96
2.58
3.38
1.78
1.67
1.83
1.67
1.96
1.67

£793722%1
e
03/05/97
03/05/97
1

133

9.80

10.0

..........

LT
03/11/97
03705797

1
3.33
.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
3.33
.33
3.33
1.67
1.67
1.67
1.67
1.67
1.67

8
03/05/97
03/05/97

1
. 100
10.0
10.6

9703065*1
R1
03/12/97
03/05/97
i

<0.2
<0.2
<0.2
<0.2
<0.2

T <0.2
4.2
<0.2
.2
<0.2
<0.2
<0.2
<0.2
<0.2
.2
<f.2
1.88
1.67
1.63
1.67
1.78
1.67

K/

........................................

03/12/97
03/05/97

$2
03/12/97
03/05/97

03/12/97
03/065/97

1.67
0 NC
1.67
0 N
1.67

........................................



CHAIN OF CUSTODY RECORD
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8270
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Received by Laboratory

-

VOC ANALYTICAL

] 1085 Shary Circle, Concord, CA 94518 (510) 825-3894

0 801 Wastem Avenue. Glendale, CA 91201 (818} 247-5737
T 1200 Gene Autry Way. Ansheim, CA 92805 (714} 878-0113
M 2493 & Aneh Qroat Phaaniy A7 RENAN RN 4708707

Note; Samples are discarded 30 days after results are reported untess other arrangements are made.
d of at client’s expensa.

Hazardous

phes will be ¢ 10 chient or dk

DOisposal arrangemernts:

*KEY: AQ—Aqueous NA—Nonaqueous SL—Sludge
GW—Groundwater SO—Soll PE—Petroleum
WW-—Wastewater




Owt Quality Control Is Your (Qualizy Asskrance

April 11, 1897 ° LOG NO.. G97-03-317

Brown and Caldwell

16735 Von Karman, Suite 200
Irvine, CA 92606

Attn: Mr, Bob Pope

Reterence: Client Project # 3659-06, Shell Resevoir

Dear Mr. Pope,

Enclosed is the analytical report for the chemical lesting of samples collected in support of thes
above-referenced project, Samples were identified and tracked In the BCA/VOC system as log -
number G97-03-317. When making inquiries about this report, please provide the log numbaer.

The contents of this package are based on the requirements specified in the BC Analytical, A
Division of V.O.C. Analylical Laboratories, inc. “Quality Assurance Management Plan”. The
case narrative addresses batch specific quality control as it pertains to this document, ;

lf you have any questions, please do not hesitate to call me at (714) 978-0113.

Sincerely,
Patly Mata

Project Manager

BCA--Division of V.0.C. Analytical Labaratories. lnc.
1212 Bast Katella Avenue, Anaheim CA 92805 « Phone: (714) 978-0113 - Fax: (714) 978.9284




Our Quality Cenurel Is Your Qualisy Assurance

LOG NO.; G97-03-317
CASE NARRATIVE
The following narrative addresses all project specific data quality objectives with respect to:

holding times, method blanks, lab control standards, matrix spike and duplicate samples.
Analytical anomalies encountered during sample analysis are also discussed as necessary.

Sample receipt:
Samples were received under COC from Brown and Caldwel! at the Anaheim office on 3/12/97.

All containers were received intact and propesly preserved.

No anomalies wera encountered during the analysis of the project. ‘ ¥

BCA--Division of V.O.C. Analytical Laboratories, Inc.
1212 East Katella Avenue, Ansheim CA 92805 - Phone: (714) 978.0113 - Fax: (714) 978-9284




Owr Quality Contrel I3 Your (Quality Assurance

ACRGONYMS AND FLAG DEFINITIONS

Flag Definitions:

& Replicate values. Used when replicate results are entered into the MS/MSD column
of the QC repor,

B Blank contamination. Used when associated method blank concentration is greater
than the PQL.

J Estimated value. Used for sample results greater than or equal to MDL, but less
than the PQL.

NC Not calculated. Used when samplé result is greater than two limes the spike amount
added, or when extracted surrogates were diluted at least 1:10.

Q Quality objectives were not met. Used for Method Blank, Laboratory Control

Samples, Matrix Spikes, Matrix Duplicates and Surrogates.

Acronyms:

cocC Chain of Custody

FLG Flag :
LC Actual LCS/LCSD concentration recovere
LCL Lower Controf Limit

LCS Laboratory Control Sample

LCSD Laboratory Control Sample Duplicate
LT True LCSB/ALCSD concentration

MB Method Blank

MS Matrix Spike

MSD Matrix Spike Duplicate

R1 Unspiked sample concentration

RDL Reporting Detection Limit

%REC Percent Recovery

Rep. Surrogate Reported value

RPD Relative Percent Difference

St Actual MS concentration

82 Actual MSD concentration

T True concentration of MS/MSD
Theo. Surrogate Theoretical value

ucL Upper Control Limit

BCA--Division of V.Q.C. Apalytical Laboratorcies, fnc.
1212 East Katclla Avenue, Anahcim CA 92805 - Phone: (714) 978-0113 - Fax: (714) 978-9284




ANALYTICAL REPORT

LOG NO: G97-03-317

S

Owr Cality Control Is Your Qualivy Assurance Received: 12 MAR 97
Mailed: AR 14 ug

Mr. Robert Pope
Brown and Caldwell Consultants
16735 Von Karmap, Suite 200

Irvine, CA 92606-4953
Project: 3659-06/SHELLRES

REPORT OF ANALYTICAL RESULTS Page 1

e N T T 03-317-1
DATE SAWPLED T Tiiwmeer
SAMPLE DESCRIPTION 15-5 :
NON-AQUEQUS
Semi-volatile HC (8O1SM) T
Date Analyzed 03/13/97

Date Extracted 03/12/97

Dilution Factor, Times 1

TPH-d C13-C22, mg/kg | <100

TPH-d C23-C28, mg/ky <100

Other Semi-volatile HC (8015M) ~eo

Surrogates **

1,3-Bichiorobenzene Reported, mg/kg 18.2

1,3~Dichlorobenzene Theoretical, mg/kg 25.0

- v o ) o b B4 M M s ey e e T P %A e e e e e e e e s yu an v e v e e e e b e e v W A e b e

BCA---Division ol V.().C. Analytical Laboratorics, {nc.
1212 East Kaicella Avenuce. Anabeirn C.0 92805 - Phone: (714) 978-0113 - Faxs (714) 978928,




LOG NO: G97-03-317

Our Qualy Connl I Yo Qualey Asnaance Received: 12 MAR 97

Mr. Robert Pope
8rown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Project: 3659-06/SHELLRES

REPORT OF ANALYTICAL RESULTS. Page 2
e N0 T T 3-317-1
oaTE sawLeo T T uwew
SAMPLE DESCRIPTION TS-5
NON-AQUEQUS
.&515253;“?«6“25615«5 """""""""""""""""""""""""""""""""""""""""""""""""
Date Analyzed 03/15/97
Date Extracted
Dilution Factor, Times 1
Benzene, mg/kg <0,005
Toluene, mg/kg <0.005
Ethylbenzene, mg/kg <0.005
Total Xylene Isomers, mg/kg <0.01
TPH-g C6-C12, mg/kg <0,1
Surrogates **
a,a,a-Trifluorotoluene Rep., mg/kg 0.0516
a,a,a-Trifluorotoluene Th., mg/kg 0.0500

T 00 oA B S s e b e e e b G B G AR SR M AR b B m e e e e b % R AR e R e s e A R W N 0 G e o el AA

BCA.--Division of V.0).C, Analvtical Laboratories, Inc,
1212 E st 1 7atella Avenue, Anahcim CA 928035 - Phooe: (714) 973-0 13 - Fax: (714) 978-9234




LOG NO: (G97-03-317

Ows Qualdity Conrrol s Your Qualiey Assurance Received: 12 MAR 97

Mr. Robert Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200

Irvine, CA 92606-4953
Project: 3659-06/SHELLRES

REPORT OF ANALYTICAL RESULTS Page 3
L0G NO 03-317-2
DATE SAMPLED 12 MAR 97
SAMPLE DESCRIPTION 156

NON-AQUEQUS

L 8 = ve R WP A M R e ML R A e e T e Ay P Ae e e e e e v T T TP MY ML MR AN M T e W e S e b G M b

.Polynuc]ear Aromatics (8270)

Date Analyzed 03/18/97
Date Fxtracted 03/13/97
Dilution Factor, Times 1
Acenaphthene, mg/kg | <0.2
Acenaphthylene, mg/kg <0.2
Anthracene, mg/kg <0.2
Benzo{a)anthracene, mg/kg <0.2
Benzo(a)pyrene, mg/kg <0.2
Benzo(b)fluoranthene, mg/kg <0.2
Benzo(g,h,i)perylene, mg/kg <0.2
Benzo(k)fluoranthene, mg/kg <0.2
Chrysene, mg/kg <0.2

PP BD iy e e e T e g AP A SR W e i e e e e i mn v W R M e e e e e A A e e am e e e 6 e e MR e e e e e e

BCA---Division of V.Q.C. Analytical Laburatories, lic,
1212 East Katcll Avenue, Anaheim CA 92805 - Phone: (714) 978-01 13 - § ax: (714) 978-9284




Cher Quality Conprol Ts Yorr Qualiy Assurance

Mr. Robert Pope

Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953

LOG NO:

G97-03-317

Received: 12 MAR 97

Project: 3659-06/SHELLRES

REPQRT OF ANALYYICAL RESULTS

G 0 Wt D IR e un e A e Ad AR B b S MR R YR W T b dm i AR N e e e e e e e A R A T R B Om P e M D B e A P N WS e B

-~ B Y e e i e At R gm e AR o e e e e e A i e e B MR e e Yy e R W G op ot 4 A A6 At e g e e e B e e

DATE SAMPLED
SAMPLE DESCRIPTION
NON-AQUEOUS

15-6

e e e L 1 T L S T R R

Dibenzo(a,h)anthracene, mg/kg
“uoranthene, mg/kg

Fluorene, mg/kg
Indeno(1,2,3-c,d)pyrene, mg/kg

Naphthalene, mg/kg

Phenanthrene, mg/kg

Pyrene, mg/kg

Surrogates **

-2-F luorobiphenyl Reported, mg/kg
2-Fluorobiphenyl Theo., mg/kg
Nitrobenzene-d5 Reported, mg/kg
Nitrobenzene-d5 Theoretical, mg/kg

Terphenyl-d14 Reported, mg/kg

R e e e T T e T T T L T e

BCA---Division of V.O.C. Analytical Laborataries, Inc.
1212 East Katella Avenue, Anaheim CA 92805 - Phond: (714) 978-0113 - Fax: (714) 973-9284




L.OG NO: G97-03-317

 Owr Quality COﬂrToHiYomQ)wbly.-\uuymt. Received: 12 MAR 97

Mr. Robert Pope
Brown and Caldwell Consultants
16735 Von Karman, Suite 200
Irvine, CA 92606-4953
Projects 3659-06/SHELLRES

REPORT OF ANALYTICAL RESULTS ‘ Page 5
e N0 03-317-2
DATE SAMPLED ) ) 12 MAR 97
SAMPLE DESCRIPTION T5-6
NON-AQUEOUS
l Terphenyl-di4 Theoretical, mg/kg 1.67

(20 e o B2

Gireta Galoustian, Laboratory Director

The snslytical resvlte within thia rcgcrt relnte only to the spenific
cowpounds and ssmples inveatigated and may not necessaril refmc
other apparently similar materisl from the sswe or & simllar locatiom.

This report shall not be reproduced, except in full, without the
written approvel of BCA. No use of this report for promotional or
advertising purposes ia permitted without prior written BCA approval,

BCA---Dwision of V.O.C. Analytical Laboratories, [nc.
1212 Easl Katella Avenue, Anaheim CA 92805 - Phone: (714) 973-0113 - Fu e (714) 978-9284




ORDER PLACED FOR CLIENT: Brown and Caldwell Consultants 9703317 :
C ANALYTICAL : GLEN LAB : 15:00:47 19 MAR 1997 - P, 1l ¢

e R T N N M N N e e e T T NS NRSRES RS e m T ST

ES... SAMPLE DESCRIPTION.. DETERM......... DATE...... METHOD..... EQUIP. BATCH.. ID.NO
ANALYZED

703317*1  TS-5 FUEL.C28 03.13.97 8015M 536-37 9735 1010

GAS.C12 03.15.97 8015M 536-33 9723162 6843

1703317*2  75-6 8270.PNA 03.18.97 8270 537-12 9755 1009

k%

i

Notes: Equipment BC Analytical identification number for a
. particular piece of analytical equipment.

ID.NO

BC Analytical employee identification number of
analyst.




SURROGATE RECOVERIES
BC ANALYTICAL : GLEN LAB : 15:00:24 19 MAR 1997 - P, 1 :

CE G s e A S e e N e S e E N e e R R N e S e e M e e e
R R T S e e e e R s s S e e e M AN e A REEE

~ ANALYTE . BATCH ARALYZED REPORTED TRUE %REC FLAG

703317*1

0158 1,3-Dichlorobenzene 9735 03/13/97 18.2 25.0 73

015M  a,a,a-Trifluorctoluene Re9723162 03/15/97 0.0516 0.0500 103

703317%2

270 Nitrobenzene-d5 9755 03/18/97 1.40 1.67 84
2-Fluorobiphenyl 9755 03/18/97 1.50 1.67 90
Terphenyl-d14 9755 03/18/97 1.47 1.67 88




voC AHAL‘.’I’ImLE
QC REPORT F 17
DATE PRINTED: 02 APR 1997

KON-AQUEOUS SAMPLES

UNITS

Batch: GAS*9723162 MWethod: 8015M - Modified 8015

Benzene mg/kg
Toluene g/ kg
Ethyihenzene mg/%g
Total Xylene Isomers mg/kg
TPH-g C6-C127 mg/kg
[a.a,a-Trif Juorotoluene] Percent

RESULT

O oo oo

83

ROL FL&

0.005
0.005
0.005
0.01
a.1

Batch: 8270*9755 Method: 8270 - GC/MS for Semivolatile Organics,

Acenaphthene mg/kg
Acenaphthylene mg/kg
Anthracene mg/kg
Benzo{a)anthracene mg/kg
8enzo{a)pyrene mg/kg
Benzo(b)f luoranthene mg/kg
Benzo(g,h, i}perylene mg/kg
Benzo{k)f luoranthene mg/kg
Chrysene mg/kg
Oibenzo{a,h)anthracene ngikg
F luoranthene mg/kg
Fluorene mg/kg
Indeno{1,2,3-c.d)pyrene mg/kg
Naphthalene ng/kg
Phenanthrene mg/kg
Pyrene mg/kg
{2-Fluorobiphenyl] Percent
[¥itrobenzene-d5] Percent
[Terphenyi-d14] Percent

Batch: FUEL*3735 Method: BO1SM - Modified 8015

TPH-d C13-C22 mg/kg
TPH-d €23-C28 mg/kg
[1,3-Dichlorobenzene] Percent

o O
ENCI S T -~ R o o B I~ I~ S~ B~ = T = B - B = I = R Y =

Uy
[

g
0
104

0.2
0.2
8.2
0.2
0.2
8.2
6.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

160
108

_______________ LAB CONTROL

LS
%REC FLG

87
88 -
88
91

102 -
93 -

LSO
%REC

97
92
94
97

84

Capilltary column

93 -
96
80
a8 &
93
9% -
| -
99 .
99 -
9% -
% -
a1 -
16 -
88 -
78 -
99 -
102 -

W -
1 -

107 -

s -

80
93
84
101
94
101
108
96
111
104
85
90
126

83
97
98
104
110

120

185

RPO

FLG LU ucL RPD HCL

- 75130
- 83 118
117
2 - -
13 - -

S O
1

- 79
- 1

- 57 117 13
- 56 3
-~ 57 us 4
- 4413 3 -
- 3% 18 1

- 2137 4

- B 157 16 -
- 39 12 3 -
- 8 wn -
- 30 1 9 -
-39 137 12 -
- 57 18
- B8
- 49 106
- 61 122
- 52 149
- 3 us - -
- 3 1 - -
- 34 - -

- 37

RED
FLG

MS
%REC FLG

136 9
100
105 -
102 -
9 -
107 -

---- MATRIX QC

MSD

%REC FL6

14
77
74
104
106

LCL

67
65
51
53
45
71

RPD RPD
UCL RED UCL FLG

134
137
150
130
13¢
131

110

32
31
i
32
1

25
25
25

3¢

[ = R = [ v I e |

t



vOC ANALYTI NDALE ’ )
SUPPLEMENTALNGIRIREPORT FOR 9703317 :

DATE PRINTED: D2 APR 1397
NOR-AQUEGHS SAMPLES

Batch: GAS*9723162 Method: 8015M - Modified 8015

87031076*1 C7032044*1 .......... C7032045*1 ,..ceens.. OGN sissvnmpumn: vaomagiiion smpoRmagi posmnmaos
UKITS B LC LT LC LT Rl ]2 S1 §2 T
Date Analyzed Date  03/14/97  03714/97 03/13/97 03/14/97 ©03/14/97  03/14/97 - 03/14/97 03/18/97 03/14/97
pate Extracted Bate - - - - - - = w - -
Dilution Factor Times 1 i 1 1 1 b - b3 b 1
Benzene ng/kg 0 0.0437 0.0500 0.0487 0.0500 <0.005 - 0.0207 0.0150 0.0152 -
Toluene - my/kg 0 0.0442 0.0500 0.0461 0.0500 0,005 - 0.0976 0.0717 ¢.0974
Ethyibenzene mg/kg 0 0.0442 0.0500 0.0468 0.0500 <0.005 - 0.0215 0.0157 0.0204
Total Xylene Isomers mg/kg ] 6.137 0.150 0.146 0.150 T <0.01 - g.121 0.0875 0.119
TPH-g C6-C12 mg/kg ¢ 1.12 - 1.10 - - 0.23 - 1.23 1.37 1.33
a.a,a-Trif luorotoluene Rep. wg/kg 0.04a53 46.7 0.0500 0.0471 0.0500 0.0499 - 0.0537 0.0529 0.0500

a.4,a-Trif luorotoluene Th. mg/kg 0.0s0¢ 50.0 0.0500 0.0500 0.0500 0.0500 - 9.0500 0.0500 0.0500




APPENDIX F

AS BUILT DRAWINGS
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