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1.0 EXECUTIVE SUMMARY

On behalf of Signal Hill Holding Corporation, Testa Environmental Corporation {TEC) re-initiated
quarterly groundwater quality monitoring at the former Chemoil refinery site located in Signal Hill,
California. This activity was performed in accordance with the California Regional Water Quality
Control Board — Los Angeles Region's (CRWQCB-LAR) correspondence dated September 12,
2001. Activities performed during this quarterly reporting period (July, August and September, 2004)
inciuded periodic gauging of subsurface fluid levels, and chemical testing of representative
groundwater samples retrieved from all operable monitoring and former recovery wells,

The site is undertain by deposits of unconsolidated, stratified, laterally discontinuous sequences of
predominantly coarse-grained soil consisting of sand and silty sand, with subordinate fine-grained
soils consisting predominantly of silt and to a lesser degree clay. Overall groundwater elevations
have generally increased in comparison to elevations gauged in October 2004, ranging from an
increase of -0.02 feet as measured in well MW-9 to 0.26 feet as measured in well MW-1.
Groundwater beneath the Western Parcel occurred under unconfined piezometric conditions at
depths ranging from 19.50 {(hydraufically downgradient MW-1) to 45.45 (hydraulically upgradient
MW-3) feet below ground surface (bgs; i.e., elevations of 4.50 and 5.20 feet relative to mean sea
level, respectively). Groundwater flow beneath the Western Parcel was generally toward the
southwest at an approximate gradient of 0.006 ft/ft, with a shallow east-west oriented groundwater
trough inferred in the centraf portion of the Western Parcel.

Beneath the Eastern Parcel, groundwater was encountered at a depth of 26.89 and 28.72 feet bgs
(elevation of 5.08 and 2.85 feet, respectively), at an approximate gradient of 0.013 ft/ft, as measured
in wells MW-2 and MW-10, respectively. Groundwater flow beneath the Eastern Parcel was inferred
to be essentially toward the southwest, although such direction has varied with time.

Hydrocarbon vapor was detected during gauging and sampling of wells in December 2004.
Relatively slight to strong hydrocarbon odors were noted in wells MW-1, MW-1A and MW-9.
Groundwater retrieved from wells MW-1A, MW-8, MW-9 and MW-10 were noted as being turbid
and/or slightly yeliow to dark gray in color.

Several dissolved organic constituents were reported in groundwater samples retrieved from all five
wells beneath the Western Parcel in December 2004. Overall, dissolved hydrocarbon
concentrations generally decreased in all five wells, in comparison with results reported in
September 2004. TPHd (as diesel) was reported in all five wells at concentrations ranging from
0.27 to 15 mg/L, as reported in hydraulically upgradient well MW-3 and interior well MW-8. TPHg
as gasoline was reported in four wells at concentrations ranging up to 4.9 mg/L in well MW-9.

The presence of dissolved VOCs and SVOCs were reported in four wells. Overall BTEX
concentrations as reported herein are lower in comparison with results reported in October 2004.
No dissolved benzene was reported during this reporting period. Total xylenes were reported in
wells MW-1A and MW-9 at concentrations of 50 and 10 ug/L, respectively.

Eight other dissolved VOCs and/or SVOCs were reported. These constituents and the highest
concentration reported, and associated well, are:

Volatile Organic Compounds Concentration {ug/L)
sec-butylbenzene 8.0 (MW-1A)
isopropylbenzene 29 (MW-1)
naphthalene 55 (MW-1A)
n-propylbenzene 35 (MW-1A)
Tert-Butanol 620 (MW-8)
1,3,5-Trimethylbenzene 5.0 (MW-9)

Semi-Volatile Organic Compounds




2-methylnapthalene 41 (MW-1A)
naphthalene 61 (MW-1A)
phenol 14 (MW-2)

These constituents are primarily evident (i.e., highest overall concentration) in well MW-9 which is
situated immediately east of former LNAPL recovery well R-4. Their presence is inferred to be
fargely derived from the vicinity of well R4 that historically contained residual LNAPL of timited
lateral extent.

Two dissolved oxygenated compounds, MTBE and Tert-butanol, were reported during this reporting
period. MTBE was reported in well MW-1A at a concentration of 23 ug/L. Tert-butanol was reported
in well MW-8 at a concentration of 340 ug/L.

Beneath the Eastern Parcel TRPH as diesel was reported in well MW-10 at a concentration of 2.1
mg/L. No dissolved BTEX, VOCs or SVOCs were reported, with exception fo the presence of
Benzoic acid as reported for well MW-10 at a concentration of 120 ug/L. Benzoic acid is suspected
as being an induced laboratory contaminant

The next quarterly groundwater gauging and sampling event is scheduled to be performed in March
2005, with the subsequent report submitted to the CRWQCB-LAR by April 15, 2005. Since
dissolved metals in groundwater have been previously demonstrated to be of no subsurface
environmental concern, this parameter has been eliminated from periodic monitoring.

Remediation of hydrocarbon impacted soil beneath the Eastern Parcel is postponed pending a
purchaser for the Eastern Parcel, and receipt of an approval grading permit from the City of Signal
Hill. Furthermore, conduct of additional off-site assessment related activities pertaining to the
Western Parcel is proposed to be scheduled following completion of aforementioned soil remediation
activities.




2.0 INTRODUCTION
21 Site Description

The former Chemoil refinery site is located in the city of Signal Hill, California (Figure 2-1). The
former refinery site is divided into two main parcels: the Western Parcel and the Eastern Parcel.
The Western Parcel is situated immediately west of Walnut Avenue, whereas the Eastern Parcel is
situated immediately east of Walnut Avenue. The Western Parcel is further divided into three
subparcels: two subparcels situated in the northern portion of the site, and a southern subparcel. A
figure showing the various parcels and subparcels, and former layout of specific operational units, is
presented in Figure 2-2.

The Western Parcel encompasses approximately 5.7 acres. The northern portion of the Western
Parcel, or northern subparcel, is further subdivided into two parts. The western part faces Gundry
Avenue and is rectangular in shape, and encompasses approximately 0.53 acres and is 150 x 154.5
feet. A scale house and a part of a truck scale previously occupied this area, in part. The eastern
part is also rectangular in shape, faces Walnut Avenue, and encompasses approximately 0.75 acres
and is 125 x 261 feet. This area was previously occupied by a scale house, several warehouses, a
part of a truck scale and a crude oil unloading rack.

The southern portion of the Western Parcel, or southern subparcel, encompasses approximately
4.42 acres, and is further divided into two sections separated by 21% Street. The north section is
rectangular in shape and formerly included a warehouse, inspection lab, truck loading racks, about
40 above ground storage tanks, and piping. The south section is triangular in shape and formerly
included about 25 above ground storage tanks, boilers, heater units, foading racks, desalter and
cooling tower.

The Eastern Parcel encompasses approximately 2.5 acres. Somewhat rectangular in shape with
exception of its southern perimeter, the site was formerly occupied by six above ground storage
tanks (Nos. 15, 14, 11, 3, 504 and 230). These tanks were reportedly used for the storage of heavy
crude oil. An adjoining office, maintenance, and truck washing and repair structure, supervisor's
office, and adjoining laboratory and warehouse facility, also formerly occupied the site.

2.2 Site History

Prior to 1922, the property was used as a dairy farm. From 1922 to 1988, the facility was solely
owned and operated by the MacMillan Ring-Free Oil Company. Chemoil purchased the former
refinery in August 1988, and operated it untii February 14, 1994, when the refinery was shut down
with occasional operation of its waste water system. Since early 1997, operation of the waste water
system was discontinued, and all of the above ground structures were dismantied. The oldest active
area lies within the trianguiar (southwest) portion of the Western Parcel formed by the intersection of
Walnut Avenue, 21% Street and the Southern Pacific Railroad right-of-way. The oldest operations
occurred in the northeast corner of this area where crude oil processing related activities took place.

2.3 Regulatory Background

Subsurface environmental-retated activities have been performed since 1985. A listing of prior
reports submitted to the CRWQCB-LAR is tabulated in Table 2-1. Signal Hill Holding Corporation
(SHHC}) is in the process of selling the Eastern Parcel of the former Chemoil refinery site. Thus,
SHHC wishes to proceed with site closure and plans to accomplish this goal sequentially, starting
with the Eastern Parcel.

Meetings with the CRWQCB-LAR to discuss site closure related-issues were initiated in 1998, with
agency correspondence provided in Appendix A. Discussions dealing strictly with the Eastern
Parce! initiated in 1999 with the submittal to the CRWQCB-LAR of a “Workplan for Closure Sampling
at the East Parcel' by The Source Group dated September 23, 1999 (TSG, 1999). The actual work



discussed in this workplan was performed, although to our knowledge no formal report was ever
produced by TSG.

Further discussions were held between Chemoil, TEC and the CRWQCB-LAR on August 30. 2001.
During this meeting, the CRWQCB-LAR indicated that they would consider site closure, or partial
site closure, of the Eastern Parcel and possibly other portions of the former refinery site provided
further assessment, among other activities, is performed. The quarterly groundwater quality gauging
and monitoring program was resumed as noted in the CRWQCB-LAR’s letter dated September 12,
2001 (Appendix A). In addition, a proposed workplan titled “Proposal for Subsurface Assessment,
Eastern Parcel, Former Chemoil Refinery,” dated September 4, 2001 was prepared and submitted to
the CRWQGCB-LAR for review and comment prior to implementation (TEC, 2001a). Following review
and minor modifications as noted in the CRWQCB-LAR’s correspondence dated September 19,
2001 (Appendix A), such work was performed {TEC, 2001c), and a revised Remedial Action Plan
prepared and subsequently approved (TEC, 2002a).

A workplan dated November 18, 2001, was also prepared to address the need for additional
subsurface assessment to be performed at the Western Parcel (TEC, 2001b). Following comments
received from the CRWQCB-LAR in their letter dated January 8, 2002, a revised workplan dated
July 24, 2002, was prepared which included responses to 14 comments set forth by the CRWQCB-
LAR (TEC, 2002b). Since July 2002, quarterly groundwater gauging and sampling has been
performed.

This report addresses overall groundwater conditions beneath both the Western and Eastern
Parcels for the quarterly reporting period of October, November and December, 2004. The former
groundwater monitoring network comprised 11 wells: eight groundwater monitoring wells (MW-1,
MW-1A, MW-2, MW-3, MW-7, MW-8, MW-9 and MW-10) and three former LNAPL recovery wells
(R-4, R-5 and R-6). Certain wells have since been damaged during past demolition and dismantling
activities or vandalized (wells R-4, R-5, R-6, and MW-7). The overall monitoring network currently
incorporates seven groundwater monitoring wells: MW-1, MW-1A, MW-2, MW-3, MW-8, MW-9 and
MW-10. Included is discussion of background information, subsurface geologic and hydrogeologic
conditions, past soil guality conditions, current groundwater quality conditions, and light non-
aqueous phase liquid (LNAPL) hydrocarbon occurrence. Planned activities to be performed during
the next quarterly reporting period (January, February and March, 2005) are also provided.



3.0 PURPOSE AND SCOPE

The purpose for the work described herein is to evaluate current hydrogeologic and groundwater
quality conditions beneath the former Chemoil refinery as part of an overall groundwater quality
monitoring program which is currently scheduled to be performed on a quarterly basis. To
accomplish this objective, the scope of work was divided into tasks as outfined in Table 3-1 and
further discussed beiow.

Table 3-1
Task Summary

Task No. Description

1.0 Groundwater Gauging Program

2.0 Groundwater Quality Sampling Program
3.0 Analytical Program

4.0 Data Analysis

5.0 Report Preparation

Task No. 1.0 — Groundwater Gauging Program: Prior to groundwater sampling, all monitoring
wells and former LNAPL recovery wells were gauged for depth to groundwater and potential
presence of LNAPL, if present. Gauging data generated since 1994 were tabulated and is provided
in Appendix B, Part |. Annotated hydrographs are provided in Appendix B, Part H.

Task No. 2.0 —~ Groundwater Quality Sampling Program: Representative groundwater samples
were retrieved on December 9, 2004, from all operable monitoring wells and former recovery wells
situated on the former Chemoil refinery site. Wells sampied included:

Western Parcel Eastern Parcel
MW-1, MW-1A, MVV-2

MW-3, MWW-8, MW-10

MW-g

Three wells could not be sampled: former LNAPL recovery wells R-4, R-b and R-6, and monitoring
well MW-7. These wells were either damaged or filed with soil and no longer suitable for
groundwater monitoring and sampling purposes. Prior to sampling, each well was purged a
minimum of three times the volume of stagnant water in the well, or upon stabilization of pertinent
groundwater parameters {i.e., pH, dissolved oxygen, specific conductance and temperature). Such
activities were performed in accordance with the sampling protocol provided in Appendix C (Part I);
field sampling forms are also contained in Appendix C (Part ).

Task No. 3.0 — Analytical Program: Seven representative groundwater samples obtained from
existing monitoring and former recovery wells were submitted to Advanced Technology Laboratories,
a California-certified laboratory located in Signal Hill, California, for chemical testing. The samples
were analyzed for:

¢ Volatile organic compounds (VOCs) and oxygenated compounds
using EPA Method 8260B;

» Semi-volatile organic compounds (SVOCs) using EPA Method 8270C; and

¢ Petroleum hydrocarbons using EPA Method 8015B (modified for diesel and
gasoline);



Laboratory reports and associated chain-of-custody forms are provided in Appendix C (Part II}.
Graphs showing fluctuations of dissolved hydrocarbon constituents in groundwater with time were
also generated and contained in Appendix C {Part 1li).

Task No. 4.0 — Data Analysis: Upon receipt of field and laboratory data, such information was
compiled, tabulated and graphically illustrated.

Task No. 5.0 - Report Preparation: Upon completion of Task Nos. 1.0 through 4.0, the
comprehensive report presented herein was prepared. This report addresses overall subsurface
hydrogeologic and environmental conditions beneath the former Chemoil refinery site. Included is
discussion of background information, subsurface geologic and hydrogeologic conditions, soil and
groundwater quality, and LNAPL hydrocarbon occurrence. Conclusions and planned acfivities to be
performed during the next quarterly reporting period are also provided, as appropriate.




4.0 HYDROGEOLOGIC CONDITIONS ENCOUNTERED

Evaluations of geologic and hydrogeologic conditions beneath the site have been performed since
1985 (Table 2-1}).

4.1 Geologic Conditions

The site is underiain by a thin veneer of artificiat fill overlying Holocene nonmarine terrace and
marine terrace deposits of the Upper Pleistocene Formation (Poland, et al., 1956 and 1959;
Zielbauer, et al., 1962; Testa, et al, 1998). Terrace deposits consist predominantly of an
unconsolidated, stratified, lateral and vertically discontinuous sequence of sand, silty sand, silt and
clay. Contacts between soil types are commonly gradational. The shallow Pleistocene strata are
subhorizontal with a gentle dip toward the southwest produced by active uplift and deformation of the
adjacent southwest flank of the Signal Hill anticline along the Newport-inglewood Structurat Zone
(Cherry Hill Fault segment; Hauksson, 1987). A schematic block diagram showing regional
hydrogeologic conditions beneath the site, based on compilation of data obtained from adjacent
water well fogs, is presented in Figure 4-1. Location of on-site soil borings, monitoring wells and
former LNAPL recovery wells are shown in Figure 4-2.

Predominantly coarse-grained soils consisting of sand (SP) and siity sand (SM) were encountered
during drilling of soil borings and wells, with subordinate fine-grained soils consisting predominantly
of sitt (ML and MH) and to a lesser degree clay (CL}), were also encountered. Soil boring data is
summarized in Table 4-1.

411 Western Parcel

Beneath the Western Parcel, refatively fine-grained sandy silt and clayey silt predominate from
ground surface to approximately 10 to 20 feet below ground surface, with exception to an area in the
southern portion of the Western Parcel, where relatively more permeable very fine to medium-
grained sand and silty sand predominate (Figures 4-3 and 4-4). A very fine-grained, relatively fow
permeability clayey silt and silty clay is encountered at a depth of 40 to 50 feet bgs (Figures 4-3 and
4-4). This fine-grained soil strata extends to a minimum depth of about 35 to 45 feet bgs, and is
inferred to extend lateral across beneath the Western Parcel.

412 Eastern Parcel

Geologic conditions beneath the Eastern Parcel are similar to those encountered beneath the
Western Parcel. However, beneath the northern portion of the Eastern Parcel, relatively very fine to
medium-grained sand and silty sand predominate, with a subordinate amount of very fine-grained
sandy silt extending from the ground surface to about 12 feet below ground surface, in the
northeastern portion of the Eastern Parcel (Figure 4-2). Very fine-grained, relatively impermeable
clayey silt and silty clay is encountered beneath the southeast portion of the Eastern Parcel (Figure
4-3). These fine-grained soils are encountered at ground surface extending to a depth of about 18
feet bgs, and at a depth of about 28 to 30 feet bgs.

4.2 Hydrogeologic Conditions

Shallow groundwater beneath the site is encountered within the Semiperched Aquifer within the
southern portion of the West Coast groundwater basin. Regionally, native groundwater in this area
is deemed of poor quality as characterized by Piper, et al., {1953), Poland, et al., (1956), and
Poland, et al, (1959). During sampling, pH, dissolved oxygen (DO), temperature and Total
Dissolved Solids (TDS) were field determined. pH ranged from 6.7 to at 7.4 as measured in wells
MW-3 and MW-1, respectively. Temperature ranged from 71 to 74°F in wells MW-2 and MW-9,
respectively. Total dissolved solids ranged from 2,200 to 6,000 mg/L as measured in wells MW-2
and MW-8, respectively. DO ranged from 0.25 to 0.85 ppm as measured in wells MW-3 and wells
MW-9, respectively.



Regional groundwater flow beneath the majority of the site is generally toward the southwest, albeit
localized variabie flow components have occasionally been noted. A contour map of the unconfined
piezometric level is presented in Figure 4-4. A summary of gauging data generated since 1994 and
hydrographs are provided in Appendix B, Parts | and li, respectively.

September, 2004 As of September 2004, overall groundwater elevations generally decreased in
comparison to elevations gauged in June 2004, ranging from a decrease of -0.24 feet as measured
in wells MW-1, to an increase of 0.22 feet as measured in well MW-3. Groundwater beneath the
Western Parcel occurred under unconfined piezometric conditions at depths ranging from 19.76
(hydraulically downgradient MW-1) to 45.48 (hydraulicaily upgradient MW-3) feet below ground
surface (bgs; ie., elevations of 4.24 and 5.17 feet relative to mean sea level, respectively).
Groundwater flow beneath the Western Parcel was generally toward the southwest at an
approximate gradient of 0.006 ft/ft, with a shallow east-west oriented groundwater trough inferred in
the central portion of the Western Parcel.

Beneath the Eastern Parcel, groundwater was encountered at a depth of 26.94 and 28.78 feet bgs
(elevation of 5.17 and 2.79 feet, respectively), at an approximate gradient of 0.013 ft/ft, as measured
in wells MW-2 and MW-10, respectively. Groundwater flow beneath the Eastern Parcel was inferred
to be essentially toward the southwest, although such direction has varied with time.

December. 2004: As of December 2004, overall groundwater elevations have generally increased in
comparison to elevations gauged in October 2004, ranging from an increase of -0.02 feet as
measured in well MW-9, to 0.26 feet as measured in well MW-1. Groundwater beneath the Western
Parcel occurred under unconfined piezometric conditions at depths ranging from 19.50 (hydraulically
downgradient MW-1) to 45.45 (hydraulically upgradient MW-3) feet below ground surface {bgs; i.e.,
elevations of 4.50 and 5.20 feet relative to mean sea level, respectively). Groundwater flow beneath
the Western Parcel was generally toward the southwest at an approximate gradient of 0.006 ft/ft,
with a shallow east-west oriented groundwater trough inferred in the central portion of the Western
Parcel.

Beneath the Eastern Parcel, groundwater was encountered at a depth of 26.89 and 28.72 feet bgs
(elevation of 5.08 and 2.85 feet, respectively), at an approximate gradient of 0.013 ft/ft, as measured
in wells MW-2 and MW-10, respectively. Groundwater flow beneath the Eastern Parcel was inferred
to be essentiaily toward the southwest, although such direction has varied with time.

4.3 Hydrocarbon Vapor Detection During Gauging

Hydrocarbon vapor was detected during gauging and sampling of wells in December 2004,
Relatively slight to strong hydrocarbon odors were noted in wells MW-1, MW-1A and MW-9.
Groundwater retrieved from wells MW-1A, MW-8, MW-9 and MW-10 were noted as being turbid
and/or slightly yellow to dark gray in color.




5.0 SOIL QUALITY

Overall soil quality beneath the Western and Eastern Parcels was evaluated in 1987 by Engineering
Enterprises, Inc. (1988). Additional assessment of soil quality conditions beneath the Western and
Eastern Parcels were performed Eastern Parcels in 1998 and 2001, respectively. The results of the
assessments related to the Western Parcel are reiterated below. Soil boring locations are shown in
Figure 5-1. The lateral and vertical extent of hydrocarbon-impacted soil beneath the Western Parcel
is shown in Figures 5-2, 5-3, and 5-4, respectively.

5.1 On-site Soil Quality Assessment

Engineering_Enterprises. Inc. (1986-1988): Subsurface assessment of soil quality conditions
beneath the former Chemoil refinery site was initially performed by Engineering Enterprises, Inc.
(EEI) in 1986 (EEI, 1986). EE!l initially retrieved soil samples for chemical testing during drilling and
subsequent instalfation of certain monitoring and former recovery welis (1987). Eight soil samples
were obtained from a depth of 6-7.5 and 20-21.5 feet below ground surface during the drilling of
MW-1, MW-4, R-5, MW-7 and MW-8 {only one sample from a depth of 20-21.5 was retrieved from
MW-1 and MW-7). The samples were analyzed for oil and grease, phenols, total organic carbon,
total organic halogens, selected volatile organics, pH and certain metals. Analytical results are
presented in Table 5-1.

in 1987, EEI (1988) retrieved thirty (30) representative soil samples from twenty-eight (28) locations
at depths of 2 and 10 feet below ground surface. Within the confines of the Western Parcel, twelve
(12) soil samples were retrieved from a depth of 2 feet bgs, and twenty-six (26) soil samples were
retrieved from a depth of 10 feet bgs. The remaining three locations were situated on the Eastern
Parcel. Analytical data for soil generated by EE| (1988) is also summarized in Table 5-1.

Diesel-and gasoline-affected soil was reported to occur beneath the majority of the central and
southern portion of the Western Parcel. TPH as gasoline and diesel ranged up to 4,000 and 61,000
mg/Kg, respectively. Undifferentiated hydrocarbon concentrations ranged up to 12,000 mg/Kg.
TRPH ranged up to 49,000 mg/Kg. The lateral extent of hydrocarbon impacted soil at the 2- and 10-
foot depth is shown in Figures 5-2 and 5-3, respectively.

Testa Environmental Corporation (1999): In 1998, soil quality was further assessed by TEC (1998).
This work included the drilling of three soil borings (B-1, B-2 and B-3 to depths of 35, 30 and 25 feet
bgs, respectively). The boring locations selected reflected areas considered to be the most heavily
impacted. Eighteen (18) soil samples were analyzed for TPH modified for gasoline and diesel using
EPA Method 8015m, TRPH using EPA Method 418.1, BTEX using EPA Method 624, and MTBE
using EPA Method 624. Three geoprobes were aiso drilled and representative soil samples
retrieved off-site immediately south of the Western Parcel. The location of these scit borings is also
shown in Figure 5-1.

TPHg ranged up to 1,130 mg/Kg, whereas, TPHd ranged up to 11,200 mg/Kg as reported for 5-2-10
(depth of 10 feet bgs). TRPH ranged from 11 to 20,800 mg/Kg. BTEX ranged up to 1,560, 14,000,
60, 800 and 105,000 mg/Kg, respectively. MTBE was reported as non-detect in all samples
analyzed.

In general, hydrocarbon concentration increased with depth with the highest concentrations
occurring in close proximity to the water table. It was concluded that hydrocarbon-impacted soil
extended from the ground surface downward to the water table beneath certain areas of the site,
notably, within the central portion of the site. 1t was also concluded that the volume of hydrocarbon-
impacted soil exceeding 100 mg/Kg, and occurring between ground surface and a depth of 10 feet
bgs, was on the arder of 56,000 cubic yards.



5.2 Off-site Soil Quality Assessment

fn June 1999, three off-site geoprobes (GP-1, GP-2 and GP-3) were driled to a depth of
approximately 20 feet bgs immediately south of the site along Wesley Drive (Figure 5-1). Soil
samples were refrieved at five-foot intervals, and hydrocarbon soil vapors monitored at depths of 5
and 10 feet bgs. The soil samples were analyzed for TPHg, TPHd and VOCs. TPHd was reported
at concentrations of 950, 220 and 170 mg/Kg in samples retrieved at 20 feet bgs in GP1, GP-2 and
GP-3, respectively. TPHg was reported at 96 and 270 mg/Kg at depths of 15 and 20 feet bgs in GP-
1, 500 mg/Kg at 20 feet bgs in GP-2, and 1.6 and 21 mg/Kg at depths of 15 and 20 feet bgs,
respectively, in GP-3 (Table 5-2).

One groundwater sample was also retrieved from each geoprobe location {Table 5-2). TRPH was
reported at 19 and 33 mg/L in GP-2 and GP-3, respectively. TPHg was reported at 5.8, 16 and 2.4
mg/L in GP-1, GP-2 and GP-3, respectively.



6.0 GROUNDWATER QUALITY
6.1 Groundwater Monitoring Network

Monitoring of groundwater quality beneath the former refinery site has been periodically performed
since 1985, with a hiatus from monitoring between July 1999 and October 2001. Eight groundwater
monitoring wells and three former LNAPL recovery wells were originally instalied at the site.
Following dismantiing of the refinery from 1997 to 1998, monitoring well MW-7 and former recovery
well R-6, and over the past few months former recovery well R-5, are no longer operational. The
wells appeared to have broken casings and to be filled with soil, and efforts to remedy this situation
have not been successful.

Nine wells, six monitoring wells (MW-1, MW-1A, MW-3, MW-7, MW-8 and MW-8) and three former
recovery wells (R-4, R-5 and R-8} are situated on the Western Parcel. The remaining two
groundwater monitoring wells, MW-2 and MW-10, are situated on the Eastern Parcel. Of the total
number of wells, only seven wells are currently usable for the purpose of groundwater gauging and
sampling related-activities (MW-1, MW-1A, MW-2, MW-3, MW-8, MW-9 and MW-10). The location
of the groundwater monitoring and former recovery wells is presented in Figure 3-1. A summary of
general well construction details is presented in Table 4-2. Dissolved hydrocarbons reported at
concentrations at or above their respective analytical detection limit are summarized in Table 6-1.

6.2 Analytical Results
6.2.1 Western Parcel

Five operable wells are situated in the Western Parcel: wells MW-1, MW-1A, MW-3, MW-8 and MW-
9.

September 2004; Several dissolved organic constituents were reported in groundwater samples
retrieved from all five wells beneath the Western Parcel in September 2004. Overall, dissolved
hydrocarbon concentrations decreased in all five wells, in comparison with results reported in July
2004. TPHd (as diesel) was reported in all five wells at concentrations ranging from 0.65 to 16
mg/L, as reported in hydraulically upgradient well MW-3 and interior well MW-8. TPHg as gasoline
was reported in all four wells at concentrations ranging up to 6.1 mg/L in well MW-9.

The presence of dissolved VOCs and SVOCs were reported in four wells. Dissolved benzene, was
reported in wells MW-8 and MW-9 at concentrations of 44 and 760 ug/L, respectively. These
concentrations as reported for well MW-9 were generally consistent, albeit slightly fower, in
comparison with results reported in July 2004. Ten other dissolved VOCs and/or SVOCs were
reported. These constituents and the highest concentration reported, and associated well, were:

Volatile Qrganic Compounds Concentration (ug/L)
n-butylbenzene 5.4 (MW-9)
sec-butylbenzene 8.7 (MW-1A)
isopropytbenzene 66 (MW-1A)
n-propylbenzene 54 (MW-9)
1,2 4-trimethylbenzene 43 (MW-9)
1,3,5-Trimethylbenzene 9.9 (MW-8)
Semi-Volatile Organic Compounds

bis(2-ethythexyl)phthalate 11 (MW-8)
2-methylnapthalene 38 (MW-9)
naphthalene 81 (MW-8)

These constituents were primarily evident (i.e., highest overall concentration) in welt MW-8 which is
situated immediately east of former LNAPL recovery well R-4. Their presence was inferred to be



largely derived from the vicinity of well R-4 that historically contained residual LNAPL of limited
lateral extent.

Two dissolved oxygenated compounds, MTBE and Tert-butanol, were reported during this reporting
period. MTBE was reported in well MW-1A at a concentration of 23 ug/L. Tert-butanol was reported
in well MW-8 at a concentration of 340 ug/L

December 2004: Several dissolved organic constituents were reported in groundwater samples
retrieved from all five wells beneath the Western Parcel in December 2004. Overall, dissolved
hydrocarbon concentrations generally decreased in all five wells, in comparison with results reported
in October 2004.

TPHd (as diesel) was reported in all five wells at concentrations ranging from 0.27 to 15 mg/L, as
reported in hydraulically upgradient well MW-3 and interior well MW-8. TPHg as gasoline was
reported in four wells at concentrations ranging up to 4.9 mg/L in well MW-9,

The presence of dissolved VOCs and SVOCs were reported in four wells. Overall BTEX
concentrations as reported herein are lower in comparison with results reported in October 2004.
No dissolved benzene was reported during this reporting period. Total xylenes were reported in
wells MW-1A and MW-9 at concentrations of 50 and 10 ug/L, respectively.

Eight other dissolved VOCs and/or SVOCs were reported. These constituents and the highest
concentration reported, and associated well, are:

Volatile Organic Compounds Concentration {ug/L)
sec-butylbenzene 8.0 (MW-1A)
isopropylbenzene 29 (MW-1}
naphthalene 55 (MW-1A)
n-propylbenzene 35 (MW-1A)
Tert-Butanol 620 (MW-8)
1,3,5-Trimethyibenzene 5.0 (MW-9)
Semi-Volatile Organic Compounds

2-methylnapthalene 41 (MW-1A)
naphthalene 61 {(MW-1A)
phenol 14 (MW-9)

These constituents are primarily evident (i.e., highest overalf concentration) in well MW-9 which is
situated immediately east of former LNAPL recovery well R-4. Their presence is inferred to be
fargely derived from the vicinity of well R-4 that historically contained residual LNAPL of fimited
lateral extent.

Two dissolved oxygenated compounds, MTBE and Tert-butanol, were reported during this reporting
period. MTBE was reported in well MW-1A at a concentration of 23 ug/L. Tert-butanal was reported
in welt MW.-8 at a concentration of 340 ug/L.

6.2.2 Eastern Parcel

Two wells are situated in the Eastern Parcel: wells MW-2 and MW-10,

September, 2004: No dissolved TPH as gasoline and diesel, were reparted during this monitoring

period. The only dissolved VOC reported was Toluene. Toluene was reported in well MW-10 at a
concentration of 5.4 ug/L.

No dissolved oxygenated compounds, such as MTBE and Tert-butanol, were evident during this
reporting period.



December, 2004: TRPH as diesel, was reported in welt MW-10 at a concentration of 2.1 mg/L. The
only dissolved SVOC reported was Benzoic acid. Benzoic acid was reported in well MW-10 at a
concentration of 120 ug/L, and is suspected as being a laboratory induced contaminant,

No dissolved oxygenated compounds, such as MTBE and Tert-butanol, were evident during this
reporting period.

6.3 Extent of Dissolved Hydrocarbon Plume

The overall lateral extent of the dissolved benzene plume is inferred to have decreased during the
current reporting period. The dissolved hydrocarbon plume fargely originates from the vicinity of
former recovery well R-4, albeit, other potential sources may contribute to a lesser extent. The
dissolved benzene plume is inferred to be contained on-site, with marginal off-site migration toward
the east. A dissolved benzene isoconcentration contour map is presented in Figure 6-1.

The dissolved hydrocarbon plume, based on relatively low concentrations of certain VOCs and semi-
VOCs, generally decreased in areal extent, and is inferred to have migrated off-site along the
southwest perimeter of the Western Parcel, and toward the east albeit to a limited extent (Figure 6-
2).



7.0 LNAPL OCCURRENCE

Historically, LNAPL presence was previously reported as three separate and localized thin pools of
limited lateral extent, overlying the shallow semi-perched saturated zone beneath the Western
Parcel (Figure 7-1). Former Pool No. | encompassed former recovery well R-4 and monitoring well
MW-9, and was characterized as a combination of naphtha, kerosene and gas-oil, with an API
gravity ranging between 44.9 and 47.3, and lead content between 10.9 and 198.2 ppm, as measured
in R-4 and MW-9, respectively. Pool No. 1l was situated in the vicinity of former recovery well R-6,
and characterized as heavy crude oil or lubricating oil, with an AP gravity of 19.0. Pool No. Hll was
situated in the vicinity of former recovery well R-5, and characterized as a combination of naphtha,
kerosene and gas-oil, with an API gravity of 40.9 and a lead content of 179.0 ppm. Physical
characteristics of the former LNAPL pools are summarized in Table 7-1.

Operation of a LNAPL recovery program on the Western Parcel was initiated in former recovery
wells R-4 and R-6 in March 1987, and R-5 in December 1988. The estimated volume of total fluids
removed since July 1988 was approximately 253,902 barrels, Of this volume, an estimated volume
of 27.9 barrels of LNAPL was recovered. The LNAPL recovery system was terminated in February
1994, with subsequent hand bailing of residual LNAPL in certain wells thereafter (notably, former
recovery well R-4 and monitoring MW-3}.

As of June 2002, no LNAPL was encountered beneath the Eastern Parcel. Residual LNAPL was
encountered solely in former Recovery well R-4 at an apparent thickness of 2.25 feet, with a slight
sheen observed in adjacent monitoring well MW-9.

As of September 2002, LNAPL was solely encountered in former LNAPL recovery well R-4.
Apparent LNAPL thickness was measured at 2.45 feet, whereas, actual thickness was tess than
0.51 feet. A light sheen was observed in monitoring well MW-9. These conditions are consistent
with previous gauging events. This is not unusual reflecting a continued fluctuation in the unconfined
piezometric level since the recovery wells were deemed no longer efficient for LNAPL recovery in
1094, and continued contact with hydrocarbon-saturated soil at this interval. Approximately nine
gallons of LNAPL has been periodically bailed from R-4 during this reporting period.

In December 2002, LNAPL was solely encountered in former LNAPL recovery well R-4. Apparent
LNAPL thickness was measured at 2.65 feet, whereas, actual thickness was less than 0.51 feet. A
fight sheen was observed in monitoring well MW-9. These conditions are consistent with previous
gauging events. This is not unusual reftecting a continued fluctuation in the uncanfined piezometric
level since the recovery wells were deemed no longer efficient for LNAPL recovery in 1994, and
continued cantact with hydrocarbon-saturated soil at this interval. Approximately 3.5 gailons of
LNAPL has been periodically bailed during the period between October, November and December,
2002,

Former LNAPL recovery well R-4 was vandalized between December 2002 and March 2003, and is
no longer usable for monitoring purposes. No LNAPL was detected during gauging of existing wells
during the past year of gauging, nor in September 2004,



8.0 DISCUSSION

In review of the proposed workplan for further subsurface assessment of the former Chemoil
refinery, the CRWQCB-LAR authorized implementation of the workpian with fourteen conditions as
noted in their letter dated January 8, 2002 (Appendix A). These conditions were addressed in the
revised workplan for subsurface assessment contained in Appendix E of the July 2002 “Report on
Quarterly Groundwater Quality” (TEC, 2002a), Outstanding issues are further discussed below.

8.1 Abandonment of Certain Wells

Certain wells are no longer useable for groundwater monitoring purposes. Those wells no longer
useable include former LNAPL recovery wells R-4, R-5 and R-8, and groundwater monitoring welf
MW-7. Approval for the abandonment of these wells is thus requested

8.2 Groundwater Monitoring Program Modifications

Since dissolved metals in groundwater have been demonstrated to be of no subsurface
environmental concern, this parameter has been eliminated from periodic monitoring.

8.3 Status of Hydrocarbon-Impacted Soil Remediation Efforts for the Eastern Parcel

Due to unresolved permitting issues with the City of Signal Hill pertaining to soil remediation at the
Eastern Parcel, soil remediation related-activities at the Eastern Parcel have been delayed. A
request for an additional extension for this work to be compieted was made to the CRWQCB-LAR in
TEC's letter dated September 10 and again on December 10, 2002 (Appendix A). Mr. Hu of the
CRWQCB-LAR in subsequent phone discussions verbally approved the request. Since such time,
Chemoil no longer has a viable purchaser of the Eastern Parcel. Remediation of hydrocarbon
impacted soil beneath the Eastern Parcel is thus scheduled subsequent to obtaining a purchaser for
the Eastern Parcel, and receipt of an approval grading permit from the City of Signal Hill.

8.4 Status of Additional Off-Site Subsurface Assessment Program for the Western Parcel

Monies generated from the sale of the Eastern Parcel, and following completion of soil remediation
efforts at the Eastern Parcel, is planned to be utilized for the conduct of additional subsurface
assessment related-activities at the Western Parcel. Since no permit has been issued from the City
of Signat Hill, among other factors, soil remediation efforts at the Eastern Parce! have been delayed.
Thus, conduct of additional subsurface assessment related activities at the Western Parcel have
also been postponed.



9.0

CONCLUSIONS AND PLANNED ACTIVITIES

Based on the information and results presented herein, the foliowing conclusions are offered:

The site is underlain by deposits of unconsolidated, stratified, laterally discontinuous
sequences of predominantly coarse-grained soil consisting of sand and siity sand, with
subordinate fine-grained soils consisting predominantly of silt and to a lesser degree
clay;

Overall groundwater elevations have generally increased in comparison to elevations
gauged in October 2004, ranging from an increase of -0.02 feet as measured in well
MW-9, to 0.26 feet as measured in well MW-1. Groundwater beneath the Western
Parcel occurred under unconfined piezometric conditions at depths ranging from 19.50
(hydraulically downgradient MW-1} to 45.45 (hydraulically upgradient MW-3) feet below
ground surface (bgs; i.e., elevations of 4.50 and 5.20 feet relative to mean sea level,
respectively). Groundwater flow beneath the Western Parcel was generally toward the
southwest at an approximate gradient of 0.006 ft/ft, with a shallow east-west oriented
groundwater trough inferred in the central portion of the Western Parcel.

Beneath the Eastern Parcel, groundwater was encountered at a depth of 26.89 and
28.72 feet bgs (elevation of 5.08 and 2.85 feet, respectively), at an approximate
gradient of 0.013 ft/ft, as measured in wells MW-2 and MW-10, respectively.
Groundwater flow beneath the Eastern Parcel was inferred to be essentially toward
the southwest, although such direction has varied with time.

Hydrocarbon vapor was detected during gauging and sampling of wells in December
2004. Relatively slight to strong hydrocarbon odors were noted in wells MW-1, MW-1A
and MW-9. Groundwater retrieved from wells MW-1A, MW-8, MW-9 and MW-10 were
noted as being turbid and/or slightly yellow to dark gray in color,

Several dissolved organic constituents were reported in groundwater samples retrieved
from all five welis beneath the Western Parcel in December 2004. Overall, dissolved
hydrocarbon concentrations generally decreased in all five wells, in comparison with
results reported in September 2004. TPHd (as diesel) was reported in all five wells at
concentrations ranging from 0.27 to 15 mg/L, as reported in hydraulically upgradient
well MW-3 and interior well MW-8. TPHg as gasoline was reported in four wells at
concentrations ranging up to 4.9 mg/L in well MW-9.

The presence of dissolved VOCs and SVOCs were reported in four welis. Overall
BTEX concentrations as reported herein are lower in comparison with results reported
in October 2004. No dissolved benzene was reported during this reporting period.
Total xylenes were reported in wells MW-1A and MW-9 at concentrations of 50 and 10
ug/L, respectively.

Eight other dissolved VOCs and/or SVOCs were reported. These constituents and the
highest concentration reported, and associated well, are:

Volatile Organic Compounds Concentration (ug/L)
sec-butylbenzene 8.0 (MW-1A)
isopropylbenzene 29 (MW-1)
naphthalene 55 (MW-1A)
n-propylbenzene 35 (MW-1A)
Tert-Butanol 620 (MW-8)
1,3,5-Trimethylbenzene 5.0 (MW-9)

Semi-Volatile Organic Compounds
2-methylnapthalene 41 {MW-1A)




naphthalene 61 (MW-1A)
phenol 14 (MW-9)

These constituents are primarily evident (i.e., highest overall concentration) in well MWW-
9 which is situated immediately east of former LNAPL recovery well R-4. Their
presence is inferred to be largely derived from the vicinity of welt R-4 that historically
contained residual LNAPL of limited lateral extent.

Two dissolved oxygenated compounds, MTBE and Tert-butanol, were reported during
this reporting period. MTBE was reported in well MW-1A at a concentration of 23 ug/L.
Tert-butanol was reported in well MW-8 at a concentration of 340 ug/L.

Beneath the Eastern Parcel TRPH as diesel was reported in well MW-10 at a
concentration of 2.1 mg/L. No dissolved BTEX, VOCs or SVOCs were reported, with
exception to the presence of Benzoic acid as reported for well MW-10 at a
concentration of 120 ug/L. Benzoic acid is suspected as being an induced laboratory
contaminant, Furthermore, no dissolved oxygenated compounds, such as MTBE and
Tert-butanol, were evident during this reporting period,

« The overali lateral extent of the dissolved benzene plume is inferred to have decreased
during the current reporting period, and originate largely from the vicinity of former
recovery well R-4. The dissolved benzene plume is inferred to be largely contained on-
site, albeit to have migrated marginally off-site toward the east, The dissolved
hydrocarbon plume, based on relatively low concentrations of certain VOCs and semi-
VOCs is inferred to have migrated off-site along the southwest perimeter of the
Western Parcel, and toward the east, albeit to a limited extent; and

« Former recovery well R-4 contained residual LNAPL and accounts primarily for the
presence of dissolved hydrocarbon constituents in groundwater reported for well MW-9,
and the dissolved constituents reported in hydraulically cross-gradient and
downgradient wells.

Based on the conclusions summarized above, the following activities are planned:

o The next quarterly groundwater gauging and sampling event is scheduled to be
performed in March 2005, with the subsequent report submitted to the CRWQCB-LAR
by Aprit 15, 2005. Since dissolved metals in groundwater have been previously
demonstrated to be of no subsurface environmental concern, this parameter has been
eliminated from periodic monitering; and

e Remediation of hydrocarbon impacted soil beneath the Eastern Parcel is postponed
pending a purchaser for the Eastern Parcel, and receipt of an approval grading permit
from the City of Signal Hill. Furthermore, conduct of additional off-site assessment
related activities pertaining to the Western Parcel is proposed to be scheduled following
compiletion of aforementioned soil remediation activities.
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11.0 LIMITATIONS
The observations, conclusions and recommendations presented in this report are based upon:

Review of data and referenced material noted in this repor;

« Observations of TEC personnel and representatives during gauging of monitoring and
former LNAPL recovery wells, groundwater sampling and other field-related activities;
and

o Review of results of laboratory analyses performed on select groundwater sampies as
reported by a California State-certified analytical laboratory.

it is possible that variations in soil and groundwater conditions may exist beyond the limits of or
between the data points and locations explored during this assessment. Also, changes may occur in
surface and groundwater conditions encountered in the site area at some time in the future due to
variations in rainfall, temperature, regional water level fluctuations and usage, or other factors, which
may uitimately impact the conditions discussed herein.

The services performed by TEC have been conducted in a manner consistent with the ievel of care
and skill ordinarily exercised by members of the profession currently practicing under similar
conditions. No other warranty, expressed or implied, is made.






TABLE 21
SUMMARY OF PREVIOUS REPORTS

Date

Report Title

Engineering Enterprises, inc. (EEl)

December 1985
August 1986
October 1986
March 1987
April 1987
September 1887
January 1988
January 1988

July 1988
January 1989
July 1989

January 1990

Groundwater Assessment Phase | Report MacMillan Ring-Free Oit Company

Groundwater Assessment Phase It Report MacMillan Ring-Free Oil Company

Groundwater Assessment Phase 1t Report Clarifications

First Quarterly Groundwater Monitoring Report, MacMillan Ring-Free Refinery, Signal Hill, California
Second Quarterly Groundwater Monitoring Report, MacMillan Ring-Free Refinery, Signal Hiil, California
Third Quarterly Groundwater Monitoring Report, MacMiltan Ring-Free Refinery, Signal Hill, California
Fourth Quarterly Groundwater Monitoring Report, MacMillan Ring-Free Refinery, Signal Hill, California

Revised Workplan to Address Outstanding Issues, California Regional Water Quality Control Board File No.
85-15, MacMillan Ring-Free Refinery

Biannual Interim Monitoring Report, MacMillan Ring-Free Refinery, Signal Hill, California
Biannual interim Monitoring Report, January 1989, Chemoil Refinery, Signai Hill, California
Biannuat Interim Monitoring Report, July 1989, Chemoil Refinery, Signal Hill, California

Biannual interim Monitoring Report, January 1990, Chemoil Refinery, Signal Hill, California

Applied Environmental Services, Inc. (AES)

July 1990
January 1991
July 1991
January 1992
July 1992

January 1993

Biannual interim Monitoring Report, July 1990, Chemoil Refinery, Signal Hill, California
Biannual Interim Monitoring Report, January 1991, Chemoit Refinery, Signal Hil, California
Biannual Interim Monitoring Report, July 1991, Chemoil Refinery, Signal Hill, California
Biannual Interim Monitoring Report, January 1992, Chemoil Refinery, Signal Hill, California
Biannual interim Monitoring Report, July 1992, Chemoil Refinery, Signal Hill, California
Biannual Interim Monitoring Report, January 1993, Chemoil Refinery, Signai Hill, California




TABLE 2-1
SUMMARY OF PREVIOUS REPORTS

Date

Report Title

July 1993
January 1994
July 1994

Biannual Interim Monitoring Report, July 1993, Chemoil Refinery, Signal Hill, California
Biannual interim Monitoring Report, January 1994, Chemoil Refinery, Signal Hill, California

Biannual Interim Monitoring Report, July 1984, Chemoil Refinery, Signal Hill, California

Testa Environmental Corporation {TEC)

January 1995
July 1985
January 1996
July 1996
January 1997
July 1997

December 1897

May 1998

November 1998

August 1999
September 2001

November 2001

March 2002

Biannual Interim Monitoring Report, January 1885, Chemoil Refinery, Signal Hill, California
Biannual Interim Monitoring Report, July 1995, Chemoil Refinery, Signal Hill, California
Biannual Interim Monitoring Report, January 1996, Chemoil Refinery, Signat Hill, California
Biannual Interim Monitoring Report, July 1996, Chemoil Refinery, Signal Hill, California
Biannual Interim Monitoring Report, January 1997, Chemoil Refinery, Signal Hill, California
Biannual Interim Monitoring Report, July 1997, Chemoil Refinery, Signal Hill, California

Proposal for Subsurface Soil Quality Assessment, December 1997, Former Chemoit Refinery, Signal Hill,
California

Report of Additional Subsurface Assessment and Groundwater Monitoring, May 1998, Former Chemcil
Refinery, Signal Hill, Catifornia

Proposed Workplan for Off-site Subsurface Soil and Groundwater Quality Conditions, November 6, 1998,
Former Chemoil Refinery, Signal Hill, California

Report on Additional Subsurface Assessment, August 1988, Former Chemoil Refinery, Signal Hill, California

Proposed Workplan for Subsurface Assessment, Eastern Parcel, Former Chemcil Refinery, Signal Hill,
California

Report on Additional Subsurface Assessment, Former Chemoil Refinery — Eastern Parcel, Signal Hill,
California

Proposed Remedial Action Plan, Former Chemoil Refinery ~ Eastern Parcel, Signal Hiil, California



TABLE 2-1
SUMMARY OF PREVIOUS REPORTS

Date Report Title
June 2002 Revised Remedial Action Plan, Former Chemoil Refinery — Eastern Parcel, Signal Hiil, California
July 2002 Report on Quarterly Groundwater Quality, July, 2002, Former Chemoil Refinery, Signai Hiti, California
July 2002 Revised Workplan for Subsurface Assessment, Former Chemoil Refinery Site. Western Parcel, Signal Hill,
California
October 2002 Report on Quarterly Groundwater Quality, October 2002, Fermer Chemeoil Refinery, Signal Hill, California
January 2003 Report on Quarterly Groundwater Quality, January, 2003, Former Chemoil Refinery, Signal Hill, California
April 2003 Report on Quarterly Groundwater Quality, Aprii, 2003, Former Chemoil Refinery, Signal Hill, Catifornia
July 2003 Report on Quarterly Groundwater Quality, July, 2003, Former Chemoil Refinery, Signal Hill, California
October 2003 Report on Quarterly Groundwater Quality, October, 2003, Former Chemoit Refinery, Signal Hili, California
January 2004 Report on Quarterly Groundwater Quality, January, 2004, Former Chemoif Refinery, Signai Hifi, California
April 2004 Report on Quarterly Groundwater Quality, April, 2004, Former Chemoil Refinery, Signal Hill, California
July 2004 Report on Quarterly Groundwater Quality, July, 2004, Former Chemoil Refinery, Signal Hill, California
October 2004 Report on Quarterly Groundwater Quality, October, 2004, Former Chemoil Refinery, Signal Hill, California




Table 41
Summary of Soil Boring Data for the Western Parcel

Soil Boring  Boring Depth  Depth interval ~ Soil Type Soil Remarks
No. {feet) (feet) Symbol
(Uuscs) @

Engineering Enterprises, Inc. (1988)

B-1 10 0-7.5 Sandy silt ML
7.5-10 Sand SP
B-2 10 0-10 Silty sand SM Moderate Hydrocarbon odor
B8-3 10 0-7.5 Silty sand SM
7.5-9 Sandy silt ML
9-10 Sand SP
B-4 10 0-10 Sandy siit ML Slight hydrocarbon odor at 0-2' bgs
B-5 10 0-4 Sandy clay CL Strong hydrocarbon ador
4-10 Sandy siit ML Slight hydrocarbon odor
B-6 10 0-10 Silty sand SM Hydrocarbon saturation at 0.5’ bgs
B-7 i0 0-6 Sandy silt ML
6-10 Sand SP Moderate sweet odor
B-8 10 0-9 Sandy silt ML
9-10 Silty sand SM
B-9 10 0-3 Siity sand SM
3-10 Sandy silt ML
B-10 10 0-7 Silty sand SM Slight hydrocarbon odor
7-10 Sandy silt ML Slight hydrocarbon odor
B-11 10 0-2 Clay CL Slight hydrocarbon odor
2-10 Siity sand SM Moderate hydrocarbon odor
B-12 10 0-2 Silty sand SM Moderate hydrocarbon odor
2-6 Sandy silt ML Moderate hydrocarbon odor
6-10 Silty sand SM Moderate hydrocarbon odor
B-13 10 0-3 Sandy silt ML Slight hydrocarbon odor
3-10 Silty sand SM Moderate-strong hydrocarbon odor
B-14 10 0-3 Silty sand SM
3-10 Sandy silt ML
B-15 10 0-10 Silty sand SM Slight hydrecarbon odor
B-16 10 01 Silty sand SM Moderate hydrocarbon odor
1-5 Sandy silt ML Slight hydrocarbon odor
5-10 Siity sand SM Slight hydrocarbon odor




Table 4-1
Summary of Soil Boring Data for the Western Parcel

Soil Boring Boring Depth  Depth interval  Soif Type Soil Remarks
No. (feet) {feet) Symbeol
scs) @

B-17 10 0-10 Silty sand SM

B-18 10 0-8 Silty sand SM
8-10 Sand 5P

B-19 10 0-3 Silty sand SM Hydrocarbon saturation
3-4 Clay CL Strong hydrocarbon odor
4-10 Silty sand SM

B-20 10 0-1.5 Sand SP Strong hydrocarbon odor
1.5-5 Sandy silt ML Hydrocarbon saturation 3-4’ bgs
5-10 Silty sand SM Slight hydrocarbon odor

B-21 10 0-2 Sandy silt ML Hydrocarbon saturation
2-3 Clay CL Moderate hydrocarbon odor
3-8 Silty sand SM
8-10 Sand SP

B-22 10 0-2.5 Sandy silt ML Strong hydrocarbon odor
2,510 Siity sand SM

B-23 10 0-2 Sandy silt ML Strong hydrocarbon odor
2-10 Silty sand SM

B-24 10 0-1.5 Sand SP Hydrocarbon saturation
1.5-10 Silty sand SM Slight hydrocarbon odor to 5§’ bgs

B-25 10 0-1 Gravelly SD Hydrocarbon saturation
1-10 sand ML Moderate hydrocarbon odor

Sandy silt

B-26 10 0-3 Silty sand SM Strong hydrocarbon odor
3-10 Sandy silt ML Slight hydrocarbon odor

B-27 5 0-5 Clayey silt ML

B-28 10 0-3 Silty sand SM Strong hydrocarbon odor
3-10 Clayey silt ML

On-site Western Parcel Monitoring Wells and Former Recovery Weils (EEI, 1987)

MW-1 45 0-7.0 Sandy silt ML
7.0-15.0 Clayey silt MH
15.0-20.0 Sandy silt ML
20.0-40.0 Sand SP
40.0-45.0 Clayey silt MH
MW-1A 35 0-15.0 Sandy silt ML

15.0-25.0 Sand SP




Table 4-1
Summary of Soil Boring Data for the Western Parcet

Soil Boring  Boring Depth  Depth interval  Sol Type Soil Remarks
No. (feet) {feet) Symbol
(uscs) @
MW-2 45 0-7.0 Sandy silt ML
7.0-12.5 Clayey silt MH
12.5-20.0 Sandy silt ML
20.0-37.5 Sand SP
37.5-45.0 Clayey silt MH
MW-3 45 0-7.5 Sandy silt ML
7.5-15.0 Silt ML
15.0-25.0 Sandy siit ML
250-37.5 Sand SP
37.5-45.0 Clayey silt ML
R-4 45 0-7.5 Silty sand SM
7.5-12.5 Silt ML
12.5-20.0 Clayey silt MH
20.0-25.0 Silty sand SM
25.0-40.0 Sand SP Hydrocarbon odor noted at 30" bgs
40.0-45.0 Clayey silt MH
R-5 45 0-7.5 Sitt ML
7.5-17.5 Silty sand SM
17.6-37.5 Sand SP Hydrocarbon odor noted at 35’ bgs
375450 Clayey silt MH
R-6 45 0-7.5 Sandy silt ML
7.5-12.5 Clayey silt MH
12.5-22.5 Siity sand SM Hydrocarbon odor noted at 15-25°
225-37.5 Sand SP bgs
37.5-45.0 Clayey silt MH
MW-7 45 0-7.5 Silt ML
7.5-15.0 Clayey silt MH
15.0-25.0 Silty sand SM
25.0400 Sand SP Hydrocarbon odor noted at 35' bgs
40.0-45.0 Clayey silt MH
MW-8 45 0-10.0 Silt ML
10.0-17.5 Sandy silt ML
17.5-40.0 Sand SP
40.0-45.0 Sandy silt ML
MW-9 35 0-15.0 Sandy silt ML Shell fragments at 15’ bgs; well
15.0-35.0 Sand SP installed to depth of 49.0 feet bgs
MW-10 40 0-15.0 Sandy sit ML
15.0-35.0 Sand SP Shell fragments from 20-25’ bgs
35.0-40.0 Silty sand SM Some organics

40.0-41.0 Sand SP Some shell fragments




Table 4-1
Summary of Soil Boring Data for the Western Parcel

Soil Boring Boring Depth  Depth interval ~ Soil Type Soil Remarks
No. (feet) (feet) Symbol
(uscs) @

On-site Western Parcel (southern subparce!) Soil Borings

B-1 35 0-2.5 Silty sand SM Slight hydrocarbon odor from
2575 Silty clay CL ground surface to 35° bgs
7.5-35.0 Sand SP

B-2 30 0-2.5 Silty sand SM Slight hydrocarbon odor from
25-75 Clayey silt CL ground surface to 30’ bgs; strong at
7.5-12.5 Silty sand SM 5 and 25" bgs
12.5-30.0 Sand SP

B-3 25 0-2.5 Silty sand S Strong hydrocarben odor from
2.5-7.5 Sandy silt ML ground surface to 25’ bgs
7.5-12.5 Silty sand S
12.5-22.5 Sand SP
22.5-26.0 Silty sand SM

Off-site Geoprobes {TEC, 1999)

GP-1 20 0-12.5 Clayey silt CL
12.5-17.5 Silty sand SM
17.5-20.0 Sand SP

GP-2 20 0-12.5 Clayey silt CL
12.5-17.5 Silty sand SM
17.5-20.0 Sand SP

GP-3 20 0-20 Clayey silt CL

(a) WUSCS = Unified Soil Classification System




Table 4-2
Summary of Monitoring and Recovery Well Data -December 2004

Well Wel} Top of Casing Well Elevation of Depth to Apparent Corrected Piezometric Comments
Number Casing Elevation (ft){a,o) Depth Screened Interval Groundwater LNAPL Elevation of Elevation
Diameter (ft) Upper  Lower  (ft){¢) Thickness {ft)(c)  Groundwater (a,b) Rise or Decling (-)
{im ()

MW-1 4 24.00 62.0 -7.87 -37.87 19.50 NA (d} 4.50 -0.26 Strong hydrocarbon odor

MW-1A 4 22.98 64.0 8.86 -11.14  20.38 NA 2.60 0.04 Maoderate hydrocarbon odor;
yellowish color

MWY-2 4 31.97 60.0 1.81 .28.19 26.86 NA 5.41 0.08

MW-3 4 50.65 72.0 6.48 -23.52 4545 NA 5.20 0.03 Temporary sirong
hydrocarbon odor

R4 (e} 4 36.12 45.0 6.53 -2347 ND NA ND ND Residual LNAPL formerly
noted {Refer to Table 7-1)

R-5(e) 4 28.14 60.0 0.78 -29.22 ND NA ND ND No fluid in well

R&{e) 4 24.15 50.0 426 -25.74 ND NA ND ND Well no longer useable.

MW.-7 {e) 4 21.41 £0.0 414 -25.86 ND NA ND ND Weli no lenger useable.

MW-8 4 27.66 520 5.70 -24.30 2337 NA 4.29 0.03 Yeliowish; slight emulsion;
slight hydrocarbon odor;
metallic flakes evident

MW-9 4 36.85 49.0 7.73 -12.27 33.98 NA 2.87 0.02 Tusbid; strong
hydrocarbon odor

MW-10 4 31.57 46.0 539 -14.61 28.72 NA 2.85 0.06

{a) All elevations referenced relative to City of Long Beach Benchmark Na. 100 iocated on nortneast corner of Walnut Avenue at Hill Street L&T in catch basin; 20 feet east of curb at
west end of catch basin. Benchmark elevation established in 1985 is §3.216 NGVD29 relative to mean sea level.

{b) Measured refative to the top of PVC casing at well head {refer to Appendix B).

{c) Fluid level depths gauged on December 9, 2004.

(d) NA = Not applicable.

(e) ND = Not determined; former LNAFL recovery wells R-4, R-5 and R-B, and monitoring weli MW-7 are no tonger is useable (structural integrity compromised during past facility

dismantling related activities (MW-7) and vandalism (R-4, R-5 and R-8).




Table 5-1
Summary of Analytical Results for Soil for the Western Parcel
Engineering Enterprises, Inc. (1987-1988)

Wel/  Depth  Sample TRPH® Fuel Hydrocarbons (ma/Kgy®
Boring  (feef) MNo. (mg/Kg) Gasoline Kerosene Diesel Minerai Undifferentiated
No. Spirits  Hydrocarbons
(mg/Kg)

Former Monitoring and Recovery Wells (EEI, Nov. 1987}
Mw-1 20 S-1-20 NAY NA NA NA NA NA
R-4 6 S-4-6  NA NA NA NA NA NA

20 5420 NA NA NA NA NA NA
R-5 6 S-56  NA NA NA NA NA NA

20 S-5.20  NA NA NA NA NA NA
MW-7 20 $-7-20  NA NA NA NA NA NA
MW-8 1.5 S-8-1.5 861 NA NA NA NA NA

30 $-8-30 87 NA NA NA NA NA
Soil Borings (EEI, 1988}
B-4 10 $-10-10 ND®@ ND ND ND ND ND
B-5 2 S-5.2 38,000 NA NA NA NA NA

10 $-5-10  NA ND ND ND ND 12,000
B-6 2 $6-2 21,000 NA NA NA NA NA

10 5-6-10  NA 690 ND 1900 ND ND
B-7 10 S.7-10  NA 68 ND ND ND ND
B8-8 10 S-8-10  NA ND ND ND ND ND
B-9 10 $-9-10 NA ND ND 6100 ND TR<100
B-10 10 S-10-10 NA ND ND 2100 ND ND
B-11 2 S-11-2 12,000 NA NA NA NA NA

10 $-11-10 NA 4000 ND ND ND ND
B-12 10 $-12-10 NA 780 ND 300 ND ND
B-13 10 S-13-10 NA ND ND ND ND 12000
B-14 2 S-14-2 49,000 NA NA NA NA NA

10 S-14-10 NA ND ND ND ND 4300
B-15 10 S-15-10 NA ND ND ND ND 320
B-16 10 S-16-10 NA ND ND 100 ND ND
B-17 10 S-17-10 NA ND ND ND ND 290
B-18 10 S-18-10 NA ND ND ND ND ND
B-19 2 §-19-2 16,000 NA NA NA NA NA

10 S-19-10 NA ND ND 1000 ND 220
B-20 2 S-20-2 45,000 NA NA NA NA NA

10 S-20-10 NA ND ND 1200 ND 420
B-21 2 S-21-2  NA ND ND ND ND TR<100

10 S-21-10 NA 500 ND 460 ND TR<100
B-22 2 S$-22-2 28,000 NA NA NA NA NA

10 $5-22-10 NA ND ND ND ND 2600
B-23 2 $232 15,000 NA NA NA NA NA

10 S$-24-10 NA ND ND 320 ND ND
B-24 2 $-24-2 48,000 NA NA NA NA NA

10 $-24-10 NA ND ND 29 ND ND
B-25 2 $25-2 19,000 NA NA NA NA NA

10 S$-25-10 NA ND ND ND ND 520
B-26 2 $-26-2 48,000 NA NA NA NA NA

10 S-26-10 NA ND ND 1900 ND ND
B-27 10 S-27-10 NA ND ND ND ND ND
B.28 2 §-28-2 40,000 NA NA NA NA NA

10 $-28-10 NA ND ND ND ND 3400

(a) TRPH = Total petroleum hydrecarbons using EPA Method 418.1.

(b) mg/Kg = milligrams per kilogram or equivalent to parts per miilion,

(c) ND = Not detected at levels equat to or greater than the respective anaiytical detection limit.
(d) NA = Not analyzed.



Table 5-2

Summary of Analytical Data for Soil for the Western Parcel

Testa Environmentai Corporation (1999)

Boring Sample Sample Parameter
No. Depth  No. TPHg @ TPHd © TRPH © Benzene Toluene Ethylbenzene Total  MTBE®
(mg/Kg) @ (mg/Kg) (mgiKg) (ug/Kg) @ (ugiKg} (ugikg) Xylenes {ug/Kg)
(ug/Kg)

Woestern Parcel (southern subparcel)

B-1 5 B-1-5 65 1170 1590 ND 349 852 2780 ND
10 B-1-10 23 652 705 ND 296 377 1630 ND
15 B-1-15 ND 229 270 ND 189 2550 71 ND
20 B-1-20 498 5750 8580 ND 4690 11000 18700 ND
25 B-1-25 735 10700 11900 1560 7350 25400 48000 ND
30 B8-1-30 289 11200 20800 7140 14000 52200 105000 ND
35 B-1-35 735 9250 15100 3110 8430 30700 15700 ND

B-2 5 B-2-5 334 8300 14100 3120 3120 981 4190 ND
10 B-2-10 24 ND ND ND ND ND ND ND
15 B-2-15 ND ND 11 ND ND ND ND ND
20 B-2-20 ND ND 12 ND ND ND ND ND
25 B-2-15 1510 5924 13900 3010 133900 60800 69400 ND
30 B-2-30 1130 4400 7140 3580 12400 18900 63200 ND

B-3 5 B-3-5 175 4700 4940 931 1760 941 9160 ND
10 B8-3-10 209 5290 7740 901 1260 1150 9040 ND
15 B-3-15 ND 94 99 ND ND ND ND ND
20 B-3-20 306 9150 9480 941 1660 4280 18000 ND
25 B-3-25 445 10400 14300 1370 2280 2050 34000 ND

Off-site Geoprobes

GP-1 & ND ND NA ND ND ND ND NA
10 ND ND NA ND ND ND ND NA
15 96 170 NA ND ND ND ND NA
20 270 950 NA ND ND ND ND NA




Table 5-2
Summary of Analytical Data for Soil for the Western Parcel
Testa Environmental Corporation (1999)

Boring Sample Sample Parameter
No. Depth  No. TPHg @ TPHd ™ TRPH *© Benzene Toluene Ethylbenzene  Total MTBE @
(mg/Kg) (mg/Kg) (mg/Kg) (ug/Kg) (ugiKg) (ug/Kg) Xylenes (ugiKg)
(ug/Kg)
GP-2 5 270 950 NA ND ND ND ND NA
10 ND ND NA ND ND ND ND NA
15 ND ND NA ND ND ND ND NA
20 500 220 NA ND ND ND ND NA
GP-3 5 ND ND NA ND ND ND ND NA
10 ND ND NA ND ND ND ND NA
15 1.6 ND NA ND ND ND ND NA
20 21 170 ND ND ND ND ND NA
(@ TPHg = Total petroleum hydrocarbons as gasoline using EPA Method 8015m modified for gasoline.

{b} TPHd = Total petroleum hydrocarbons as diesel using EPA Method 8015m modified for diesel.
{c} TRPH = Total recoverable petroleum hydrocarbons using EPA Method 418.1.

(d} MTBE = Methyl tertiary buty! ether.

(e} ma/Kg = Milligrams per kilogram or equivaient to parts per million.

6] ug/Kg = Micrograms per kitogram or equivalent to parts per bitlion,



Table 6-1
Summary of Analytical Resuits for Organics in Groundwater
December, 2004

Parameter Monitoring/Recovery Well Designation

MW-1 MW-1A MWY-2 MW-3 R-4® MW-8 MW-9 MW-10
TRPH(dieseh® 1.3@ 8.2 ND 0.27 NAD 15 5.8 2.1
TPH (gasoline)® 0.47 16 ND ND NA 2.1 4.9 ND
Volatiie Organic Compounds (VOCs) using EPA Method 82608 in ug/L®
Benzene ND ND ND ND 1800 ND ND ND
sec-Butytbenzene 7.3 8.0 ND ND ND ND ND ND
cis-1,2-Dichloroethene ND ND ND ND 83 ND ND ND
Ethylbenzene ND ND ND ND 220(250) ND ND ND
Isopropylbenzene 29 ND ND ND 56 ND ND ND
MTBE ND 22 ND ND N ND ND ND
Naphthaiene ND 85 ND ND 320 6.8 ND ND
n-Propylbenzene 24 35 NE ND 58 ND ND ND
Tert-Butanot N ND ND ND ND 620 ND ND
Toluene ND ND ND ND 23 ND ND ND
1,2 4-Trimethylbenzene ND ND ND ND 260 ND ND ND
1,3,5-Trimethylbenzene ND ND ND ND 74 ND 5.0 ND
m,p.c-Xylenes ND ND ND ND 454(529) ND 10 ND
Semi-Volatile Organic Compounds (VOCs) using EPA Method 8270C in ug/lL
Benzoic acid ND ND ND ND ND ND ND 120
Bis(2-ethylhexyljphthalate ND ND ND ND ND ND ND ND
2-Methyinapthalene ND 41 ND ND ND ND 24 ND
Naphthaiene ND 61 ND ND ND ND 38 ND
Phenol ND ND ND ND ND ND 14 ND

(a) Groundwater sampling was performed on December 9, 2004.

(b} Dissoived hydrocarbeons in former recovery well R4 reflect the presence of 2.65 feet of LNAPL in apparent thickness or 0.53 feet in actual thickness
as measured in December 2002 (Refer to Table 7-1).

(c) TRPHd = Total recoverable petroleum hydrocarbons.

(&) mg/L = milligrams per liter or equivalent to parts per million.

(e) ND = Not detected at or above the analyticai detection limit; refer to laboratory reports (Appendix C) for detection limit where appropriate.

{f} NA = Not analyzed.

{g) ug/L = micrograms per liter or equivalent to parts per billion.




Table 7-1
Summary of LNAPL Characteristics

Pool Well Estimated Estimated Lead LNAPL Specific AP Apparent Actual

MNo. No. Extent QOriginai Conient Type Gravity Gravity LNAPL LNAPL
Volume {ppm) Thickness® Thickness®
(barrels)® (feet) {feet)

{acres} (feet®

R-4 15,880 0.13 463 10.9 naphtha, kerosene 0.8022 44 99 265 0.53
and light gas-oil

M- 1682  naphtha, kerosene, 0.7914 47.3 Sheen (furbid) 0,01
light gas-oil, and {not detected)
trace gasoiine

] R-6 NA® 2.7 na ND crude oil 0.9402 18.0 0.25%% <0.0%
H]! R-5 1700 0.04 21 179.0  naphtha, kerosene 0.8208 40.9 ND® <0.01
and light to heavy
gas-oil

(a) Reflects total in-place LNAPL volume, rather than recoverable volume, prior to LNAPL recovery system operation. One barrel = 42 gallons.

{b) Data generated on June 29, 1998, with exception to that generated for R-4 and MW-8, which was generated on December 4, 2002

{c} Actual volume is conservative and reflects actual LNAPL thickriess in addition to the height of the capillary fringe based upon baikiown testing conducted in February 1995 (Testa
and Winegardner, 2G00}.

(d) Apparent LNAPL thickness prior to LNAPL recovery operations was 4.43 feet.

(e) Apparent LNAPL thickness prior to LNAPL recovery operations was 0.80 feet; current gauging results as of December 9, 2004, in parens.

(f) NA = Not applicable

(g) Apparent LNAPL thickness prior to LNAPL recovery operations was 0.28 feet.

{h)} ND = Not detected.

(i) R-5 is currently inoperable.
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u Los Angeles Region
. Secremrpfor Recipient of the 2001 Envivonmextal Leaderskip Award from Keep Californin Beaotiful
Bwviranmental 370 W. Sth Street, Suite 200, Los Angeles, Califorma 90013
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May 8, 2002
Mr. Ken Ezoe
- .Signal Hil! Holding Corporation
2365 East Sepulveda Boulevard

~ Long Beach, CA 50810-1944

. PROPOSED REMEDIAL ACTION PLAN
: CHEMOIL REFINERY - .E » PARCEL, SIGNAL HILL, CALIFORNIA,

7 " DECEMBER 14, 2001 (SLIC NO. 4534)

' Dedr M. Ezoe:

The Los Angeles Regional Water Quality Conirol Board {Regional Board) staff has received and
reviewed the March 26, 2002 *Proposed Remedial Acdon Plan {RAP)Y". prepared by your consultant,
Testa Environmenta$ Corporation, for the referenced site. Based on our review of the document, you are

authorized to implement the RAP, provided the following conditions are met:

1. 'When our Regional Board adopted a “Sources of Drinking Water™ policy in 1689, we were
concexmed about shortages of water in the Los Angelas Region, and therefore all inland groundwaters
are considered to be sources of drinking water. as Gesignated in the Water Quality Control Plan
{Basin Plan). No exclusions were made on the basis of satimty. Accordingly, our Basin Plan (which
incorporates the Sources of Drinking Water policy) does not exclude protection of groundwaters oo

the hasis of total dissolved solids (TDS) levels.
As a fnal pomnt, we again point out that beneficial uses are designated on the basis of existing and
future use. “'We recognize that there may be areas of groundwater in the Wilmington, Signal Hill, and
Long Beach areas that may have TDS values excecding 3,000 mgrL. This way be due to one or a
_ combination of several factors, such as: past historical petroleum exploration, production and
refining activities; and contarination from nonpoint sources (£.8- inffimation of contaminated runoff
from agricultural activities and from industrial and urban. actvities). Elevated TDS levels due to
these factors canniot be used as a reason nat to remediate 2 contaminated site, unless the discharger
believes that cleanup is technologically and/or economically infeasible and is not consistent with
maximum benefit to the people of the state. In such a case, a discharger would need to comply with
containment zone requirements set forth in State Water Resources Contyol Board Resolution 92-49
{Attachment D).

As such, your cleanup goals for rotal petroleum hy
and xylenes (BTEX) shall follow Table 4-1 Maximem Soil Screening Levels (mg/kg)

. ethylbenzene,
for TPH and BTEX above Drinking Water Aquifers in our Interim Site Assessment & Cieanup

Guidehook (May, 1996).

_ California Environmental Protection Agency
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Signal Hill Holding Co. -2- . May 8, 2002

2 Given the cutrent groundwater depth at approximately 29 feet below ground surface, the cleanup
1evels for TPH, and BTEX shall be as follows:

Benzene 6.011 mg'kg
Toluene 045 mg/kg
Ethyibenzene 2 mgiky
Xylenes 53 mgkg

. TPE (C4-C12) . 100 mgfkg
TPH (C13 - C22) 100 mg/kg
TPH (C23 ~C32) 1,000 mg/kg

3. The depth of excavation shatl be determined by the extent of contamivation above the cleanup levels.

4. A minimum of one soil sampls shall be collected from the vicimity of former Tanks No. 14 and No.

15 for Pelycyclic Aromatic Hydrocarbons (PAHs) screening using EPA Method 8310. The
detection limits shall be sufficiently low for the evaluation of uman health protection.

5. As required for other technical work performed at the siw, all work must be performed by or under
the direction of a registered geologist, certified engineecing geologist, or registered civil engineer. A
statement is required in the report that the registered professional in direct responsible charge
actually supervised or personally canducted a1l the work associated with the project. Al technical
submittals must contain a wet ink signature and seal by one of the registered professionals.

6. Notify the Regional Board three working days in advance so the Regional Board seaff can be present

an site for site inspection.
Please submit 2 Soit Remediation Report by September 16, 2002.

Should you have any questions, please contact ie at (213) 576-6736.

Sincerely,, 1 . . e e e o e S

G. Jefivey H, PE.
Water Resource Control Engineer
Site Cleanup ¥ Unit

~%c: Stephen M. Testa
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APPENDIX A

AGENCY CORRESPONDENCE




o LU ANGEITS ICEIvK
Over S0t Years Serving Cosstal Lon Anguies axd Ventaca Couutics

il

| M,g',"ﬁ':k“ wmamwnﬁmmam”mcmmm o
Protection mw.msmsmzﬂo.msmcmmmu
Phone (213) 576-6600 FAX (213} 576-664D - Inbemmex Addeess: hnperaw W ca.goviroqebd

January 8, 2002

Mr. Ted Chrestensen
Chemoil Corporation
7365 E. Sepulveda Boulevard
Long Beach, CA 908 10-1944

REVIEW OF PROPOSAL FOR SUBSURFACE ASSESSMENT AT WESTERN PARCEL -
RY - 202¢ WA NUT AVENUE, SIGNAL gILL, CALIFORNIA 93033

CHEMO
(SLIC NO. 453A)

Dear Mr. Chrestensen:

The Los Angeles Regional Water Quality Coutrol Board (Regionai Board) staff has received and
- reviewed the Proposed Workplan for Subsurface Assessment at Western Parcel (Work Plan), dated
November 18,2001, prepared by Testa Envivonmental Corporation (TEC). The Work Plan proposes that
all existing groundwater monitoring wells on the westermn portion of the site (Westemn Parcel), bounded
Walnut Avenue, 20™ Street. and Gundry Avenue, will be measured and sarpied. Four soil borings
will be drilled on the subparcels of the Western Parcel and two soil borings will be drilled of f site. Based

ot1 OUY TEVIEW, you are awthorized to implement the Work Plan with the following conditions:

1. The groundwatsy moritoring well, MW-7, and former recovery well, R-6, can not be abandoned
because the previous investigation indicaied tha: the groundwater vp-gradient of these two wells is
contaminated with total petroloum hydrocarbons {TPHs) and volatile organic compounds {VOCs).

Therefore, MW-7 and R-6 shall be included in the survey and groundwater samphing plan.

2 Additional soil borings on the northem portion of the Western Parcel, which is defined as wo
scparntcsubpmcelsmFigureNo.l intheWorkPlan,shallbedﬁlled inﬂxeoilandgreasearea,and
on the former tank area. At least one backpround soil sample away from the suspected source area

shall be collected for CompRYiSon purposcs.

3. Al soil borings proposed within the Western Parcel and off-site must be drilled to the water igble.
Soil shall be sampled av depths of 1 foot pelow ground surface (bgs). 5 fest bgs, and at every 5 feet
until groundwater is reached for each boring tocation, Groundwater samples must be

collected at al} bosing locations by hydropunch.

4. To fully delineate the groundwater contamination plume on the Western Parcel and off-site toward
the residential area south of 20" Street, more off-site groundwater and soil data arc necessary. Based

Parcel, B-1 is approximately 300 feet away from the southwestera comet of the Site. The location of
B-1 shall be adjusted relative to the locations of former borings GP-1, GP-2, and GP-3. One more
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Chemoil Corporation

soil boring shall be praposed down-gradient of R-6. All the soil borings off-site from the
southwestern boundary of the Site must be converted into groundwater monitoring wells.

S. Proposed soil boring identification munbers, B-1, B-Z, B-3, and B-4 on the subparcels at the Western
Parcel, and B-1 and B-2 for the off-site borings, were uged in the previous investigation, and are
being repeated. Donotreuseidmtiﬁcaﬁonsthzthaveakeadybeenuscd. The reuse of the
idenvifications can easily lead to confusion. Yon are required to re-number your propased borings in
order to avoid confusion.

_§. If free praduct is detected in any groundwater monitoring weil during this investigation, free product
must be recovered by hand-bailing imuediately. The bailed frec preduct must be properly contained
and disposed of. A free product recovery progress report including, but not limited to, the volume of
free product bailed, constituents of contamination, product thickness before and after recovery, shall
he submitted to the Regional Board along with next gromdwarer monitonng report.

7. Permits for groundwatér sampling associated with soil borings shall be obtained from applicable
regulatory agencies.

lzboratory certified to do the analyses by the
soil and grouadwater
1996, Interim Site

8. Groundwater and soil samples shall be analyzed by 2
State of California. Laboratory reports and method detection linits {(MDL) for
samples shall meer the requircments specified it the Regional Board "May
Assessment & Cleanup Guidebook, Appendix B.

9. All soil and groundwater samples must be analyzed for volatile organic corapounds (VOCs) by using
EPA Method 52608, semi-volatile organi¢ compounds (SVOCs) by EPA Methed 82708, totat
petroleum hydracarbons (TPHs) by EPA Method 8015M, and metals by EPA Method 6010B.

10. A map illustrating alt soil borings from previous investigations and showing the analytical results
shall be prepared for the Regional Board’s review. The horizontal and vertical extent of the soil and
groundwater plumes must be defined with isoconcentration_contour using all aveilable data in

separate maps.

11. Please notify the Regional Board at least 1) warking days prior to the start of field work,

I2. Prior to the commencement of any field worl, 4 site-specific Health end Safety Plan (H&SP) shall be

prepared in accordance with Section 5192 of tke California Code of Regulations (CCR), Title 8. The
jurisdictional agency, the California Occupationa! Safety and Health Administration (Ca-OSHA),
may inspect the drilling and sampling activities. The H&SP was not included in the Work Plan, a
final copy of the H&SP, with signstures of all workers involved with the drilling and sampling

activities, shall be submitted to the Regional Board prior to the stert of field work.

13, In'_the Regional Board’s letter, dated September 12, 2001, you were requested to monitor the
grommdwater quality quarterly for the entire site, including the Eagternn and Western Parcels, by
sampling ol existing groumdwater monitoring wells on-site and off-site. Groundwaser monitoring

raia Environmental Protection Agency
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Chemaoil Corporation

wolls on the Eastern Parcet shall be samapled within the first quarter of 2002, and the repert shall bo

submitted by the date specified in the Seprember 12, 2602 letter.

14. AMWgﬂmﬂMMMmﬁmd&wﬂmthﬁsmmdgaﬁmmd
thepreﬁmmnboﬁnginvesﬁgaﬁMOnthsWestemParcel, dwater
moniwrhigrepmtforﬂwﬁasmnramel,s}mnbcsubmimdmmekegionalBmﬂbyAprills,m
. Thcreportsshnﬂincluéethzmclusim&ommisinvesﬁyﬁm iti
investigations and plans for site remediation, as necded.

‘fts_j;'ou have aﬁy qﬁestians- please contact Dr. Eric Wu at 213)

Please addn:s's all the comments abuvé.ﬂ
§76-6743. .

Sincerely.

C. Eric Wu, PhD,PE.
Site Cleanup I Unit

: cg: /Mr. Stephen Testa, Testa Eqvironmental Corp.. 19814 Jesus Maria Rd., Mokelumne Hill, CA 95245

California [Environmental Protéctior Agency
wewhe coeegy chatlenge fucing Califarnis is reak memmnmmm actfan to reduce eneely consampiion*™*
winEyuya lict of sinple Waps 19 redece demand and cid Jour EXEEy on, mﬂg@:mWJmmt&maMaddkugAmm

Quy plissian is io preservs and enkancs the quality af California’s warer resoutces Jor the benefit nof present and  future generalions.



Lantornia Regional Water Quality Control Board

| bl | Los Angeles Region

Gver S0 Vears Serving Constal Los Angeles and Veatura Counties

nston H. Hickox
Secratary for Reciplent of the JH8E Envirousental Leadership Awend from Keap Callfornix Beautlful
Environmenial 320 W. 4th Sirees, Suito 200, Los Angeles, Califontia 50013
Protaczion Phone (2131 576-6600 FAX (213) 576-6640 - Imernet Addrags: h@;’lww;uwb.ca~SOVM¢4

September 12, 2001

Mr. Ted Chrestensen
Chemoil Corporation
21365 E. Sepulveda Boulevard
Long Beach, CA 908 10-1944

REVIEW OF SUBSURFACE INVESTIGATION
MONITORING REPORTS -~ CHEMOIL,_REEINERY - 2020 WALNUT_AVENUE,
HILL, CALYFORNIA 93033 (SLIC NO. 453A)

REPORTS AND GROUNDWATER
SIGNAL .. . -

Dear Mr., Chrestensen:
The Los Angeles Regional Water Quality Control Board (Regional Board) staff has received end
. reviewed the following repoxts: :

« Additional Subsurface Assessment, dated August 1994, prepared by Testa Environmental

Corporation (TEC), )
o Additional Subsurface Assessment and Groundwater Monitoricg, dated May 1999, prepared by TEC,

and
e Biannual Interim Monitoring Report, dated July 1997, prepared by TEC.

Based on our review, we have the following comments:

1. You are required to submit information to show the depth to the drinking water aguifer, and a scaled
map showing the locations of the production wells and surface water bodies within & oue-mile radius
of the site. The production well information mast include the following: the well owner, the well

identification number, well construction detail, and the status of the well.

9. The Regional Board requires & complete characterization of both soil and proundwater quality at the
site, and remediation if necessary. Soil and groundwater contamination shall be delineated laterally
and vertically to non-detect level. You are also required to develop site-specific soil cleanup levels

by using the on-site data in accordance with the Regional Board's Juterim Site Assessment and

Cleanup Guidebook, dated May 1996. o

3. At least one groundwater ruonitoring well at the hot spot is required [0 vertically define the thickness

of the groundwater contarination plume. More groundwater monitoring wells shall be installed off-

site to the southwestern edge of the property near 20® Strect.
4. Groundwarer i:ol_lectgd;tv'mm monitoring well MW-9, located near the westem fence of the northern
portion of the property, contains elevared concentrations of total petroleum thydrocarbons (FPHS),
benzene, toluene, ethylbenzene, xylenes, and methyl tertiary butyl ether (MIBE). MW-9 is aiso
possibly situated on a free product plume, and can not be gonsidered as the background well.

Californiz Environmental Protection Agency '
real. Every Callfsraldn eeds bo foki Dmediale action te redrce casrgy consamption™*"

) ‘wwetie enstgy chatlings facing Callfyrula i3
weFarq llst of simple ways (o reduce demand and cid your ongrgy.costi, see the tipr st nupmm._mrcb.mgmfnewmﬁaﬂeua&ml“*

Recyoled Foper .
Our mission is 30 presarve and enhance the quality of Caljfornia’s waler rasources for the henafit.of present and future generarions.




. 1othe Regional B

Myr. Ted Chrestensen
Chemoil Corporation

All soil and groundwater samples
EPA Method 3

petroleum hydro

The
isoconcentration

that there are reports

It

Please pravide a list of reports for pre

Free pro
The next investigation report
after recovery, volume bailed,

monitoring report must

in the following schedule with the first monitoring

ort Period
January - March
April — June
July — September
October - December

As agreed during
collected and analyzed
comuments above, for the property at
by September 20,

(213) 576-6743.

Sincerely,

C. Eric W, PhD., P.E.
Site Cléanup L Unir

ccMr. Stephen Testa, Testa Environmentat Co

California

wweThe ensrgy chilicnge facing Catlfornla is
wwifgp a it of skmple ways to reduce dewsand

must be analyzed for volatile organic ¢
260B, semi-volatile
carbons (TPHs) by

horizontal and vertical extent of the soil and
maps using all available data.

in addition to those

duer detected at several 1o
must
and the composition of free product.

The quarterly groundwater monitoring program must
e submitred by the fifteenth day fo

the meeting of August 30,
from all existing groundwater monitoring wells. A work plan,
east of the Walnut Avenue
2001. A work plan for the

er 1. 2001, Jf yau:. bave auy.

roah. Every
awd ciet yoRr energy LoRs, sea the

-2- September 12, 2001

using

ompounds (VOCs) by
total

EPA Method 8270B,

organic compounds (SVOCs) by
EPA Method 6010B-

EPA Method 8015M, and metals by

groundwater plumes must be defined with

that have been submitted t0 the Regional Board,
:ous investigations and remedial activities.

cations on site must be recovered by hand-bailing immediately.
include information on the thickness of free product before and

be resumed. The quarterly proundwater
owing the end of the quarter, as shown

report due Japuary 15, 2002

ort Due
April 157
Tuly 15*
October 15®
January 15%

Board, grounéwater samples will be
addressing all the
e Regional Board
be submitted

2001, at the Regional

shall be submitted ta th
leased properties and the rest of the site must

.. 19814 Jesus Maria Rd., Mokelumme Hilt, CA 95245

viroumental Provection Agency _
CaRfornian nteds to take ntmisdlate actian 2 reduce energy consumplion® "
tips ats Wmmmmommfa&dkuz.ﬁml bl

En

e b sm eewomcrara and anfiance the qua

Recycled Paper .
iy of Califorala s water resources  for the bengfit of present and futurg generations.

please contact Dr. Eric Wuet . _.
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Welt Top of Top of Total
Diameter Casing Screen Well Depth to Depth to Groundwaier Apparent LNAPL Specific Comected Depth Comected Groundwater
Well No. JuianDate  {inches) Elevationt® Elevation Depther  LNAPL Water Elevation Thickness® Gravity to Groundwater Elevation
MW-1 07/19/94 4 2413 787 84.04 ND 2334 0.78 ND NA 2334 0.7¢
08/15/94 4 2443 -71.87 54.04 ND 21.85 0.91 ND NA 21.95 0.91
08714134 4 2413 -7.87 54.04 ND 23,28 0.91 ND NA 23.2% 0.91
10/20/%4 4 2413 -7.87 64.04 ND 2337 0.78 ND NA 2337 0.76
1117194 4 2413 787 64.04 ND 2334 0.82 ND NA 23.31 0.62
12/14794 4 2413 -7.87 64.04 ND 23.32 0.81 NG NA 23.32 0.81
01/18095 4 2413 -7.87 64.05 ND 22.81 1.32 NG NA 22.81 1.32
02/07/95 4 2413 -1.87 64.05 ND 22.66 147 N NA 2258 147
03/13/95 4 2413 -7.87 6405 ND 22.56 1.57 ND NA 22.58 1.57
04/26/95 4 24.13 787 64.05 ND 2212 2.01 ND NA 2242 2,01
05/26/95 4 2443 .87 64.05 ND 22.06 2.07 ND NA 22.06 2.07
06/29/95 4 2413 -7.67 64.05 ND 2193 220 ND NA 21.93 2.20
07731185 4 2443 -7.87 64.05 ND 21.89 224 ND NA 21.89 224
08/22/85 4 24.13 -7.87 64.05 ND 21.84 2.29 ND NA 2184 2.29
09/06/35 4 24.13 -7.87 64.05 NG 21.80 223 ND NA 21.90 2.23
01/03/96 4 2443 -1.87 54.05 ND 21.95 218 ND NA 2195 2.18
02/26/96 4 2413 -7.87 64.05 ND 21.70 243 ND NA 21.70 243
03/27/96 4 2413 7.87 64.05 ND 21.53 260 ND NA 21.53 2.60
04/28/96 4 2413 -7.87 84.05 ND 21.45 268 ND NA 2145 2.68
06/17/96 4 24.13 -7.87 64.05 ND 2155 2.58 ND NA 2155 2.58
07/110/96 4 2413 -7.87 64.05 ND 2163 250 ND NA 21.63 2.50
08/20/96 4 2413 -7.87 6405 ND 2163 2.50 NG NA 21,63 2.50
08/11/36 4 2443 787 64.05 ND 2185 248 ND NA 21.65 248
10H16/86 4 24,13 -71.87 84.05 ND 21.77 2.36 ND NA 2177 236
11/23/95 4 2443 -7.67 84.05 ND 777 236 ND NA 2177 2.36
017207 4 2443 -7.87 64.05 ND 21.38 277 ND NA 21.36 277
0211997 4 24.13 -1.87 54,05 ND 2147 2.96 ND NA 2117 296
03/12/97 4 2413 -7.87 64.05 ND 2107 3.06 ND NA 21.07 3.06
03/01/98 4 2413 -7.87 84.05 ND 17.75 5.38 ND NA 17.75 6.38
06/29/99 4 N -7.87 64.05 N 22.80 1.33 ND NA 2280 1.33
06/06/02 4 24.00 787 64.05 NG 20.00 4.00 NG NA 20.00 4,00
08/05/02 4 24.00 -7.87 64.05 ND 19.50 450 NC NA 19.50 450
12104102 4 24.00 -7.87 64.05 ND 20.35 3.85 ND NA 20.35 3.65
12108103 4 24.00 -7.87 64.05 ND 20.50 3.50 NC NA 20.50 3.50
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Welt Top of Top of Total
Diameter Casing Screen Well Depthto Depth io Groundwater Apparent LNAPL Specific Comected Depth Corrected Groundwater
Well No. JulianDate  (inches) Elevation® Elgvation Depth@  LNAPL Water Elevation Thickness®@ Gravity to Groundwater Elevation
06/04/03 4 24.00 -7.87 64,08 ND 21.40 3.90 ND NA 2110 .3.90
08/04/03 4 24.00 -7.87 64.05 ND 19.20 4.80 ND NA 18.20 480
12/09/03 4 24.00 -7.87 84.05 ND 20,50 3.50 ND NA 20.50 3.50
MWW-1 03/09/04 4 24.00 -7.87 84.05 ND 19.20 480 ND NA 18.20 4380
06/03/04 4 24.00 -7.87 84.05 ND 19.52 448 ND NA 19.52 448
09/15/04 4 24.00 -7.87 54.05 ND 19.76 4,24 ND NA 19.76 4,24
12/09/04 4 2400 -1.87 64.05 ND 19.50 4.50 ND ND 19.50 4.50
MW-1A 0719194 4 22.85 8.86 M ND 2222 0.84 ND NA 2222 0.64
08/15/94 4 2288 8.86 34 ND 2185 0.91 ND NA 2195 0.91
09/14/%4 4 22.86 B.86 34 ND 21.85 0.91 ND NA 21.85 0.91
10/20/94 4 2286 8.6 34 ND 22.04 0.82 ND NA 2204 0.82
1111704 4 22.86 8.86 34 ND 21.97 0.88 ND NA 2187 0.89
12114794 4 22.86 8.85 34 ND 21.99 0.81 ND NA 21.99 (.81
01/19/95 4 22.86 8.86 3535 ND 2152 1.34 ND NA 21.52 1.3
02/07/95 4 22,86 8.86 3535 Nk 2127 1.59 ND NA 21.27 1.59
{3/13/85 4 2288 8.86 35.35 NG 21.09 177 ND NA 21.09 177
04/26/95 4 2288 8.86 3635 ND 2070 216 ND NA 20.70 2.16
05/26/95 4 22.86 8.86 3535 ND 20.66 2.20 ND NA 20.66 220
06/2995 4 22.86 B.86 3535 ND 2057 228 ND NA 20.57 2.29
07/31/85 4 22.86 5.86 3535 ND 20.52 2.34 ND NA 20.52 2.34
08/22/95 4 22.86 8.86 35.35 ND 2052 2.3 ND NA 20.52 234
08/06/95 4 22.86 8.88 35.35 ND 20.55 2.3 ND NA 2055 2.31
01/03/36 4 22.86 8.86 3535 ND 2055 2.3 ND NA 2055 2.31
(02126158 4 22.86 8.86 3535 ND 20.27 259 ND NA 2027 2.59
03/27138 4 22.88 8.86 35.35 ND 20.08 2.78 ND NA 20.08 278
04/03/96 4 22.86 8.86 35.35 ND 20.09 277 ND NA 20.09 277
04/28/96 4 22.86 8.86 35.35 ND 20.11 2.75 ND NA 2041 275
08/17/96 4 22.86 8.86 35.35 ND 20.18 268 ND NA 20.18 2.58
07H0/86 4 22.86 8.86 35.35 ND 20.23 2.63 ND NA 20.23 2.63
08/20/%6 4 22.86 8.86 35.35 ND 20.24 262 ND NA 20.24 252
09/11/96 4 22.86 8.86 3535 ND 2027 258 ND NA 20.27 2.59
10/16/86 4 22.86 8.86 35.35 ND 2037 248 ND NA 20.37 249
11123196 4 22.88 8.86 3535 ND 20.35 2.5% ND NA 2035 251
01/20/97 4 22.88 8.86 35.35 ND 19.80 3.08 ND NA 19.80 3.06
G219r97 4 22.86 8.86 35.35 ND 19.42 3.44 ND NA 19.42 344
0312197 4 22.86 8.86 35.35 ND 18.54 332 ND NA 19.54 32
03/01/8 4 22.86 8.96 3535 ND 18.65 4.21 ND NA 18.65 4.21
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Well Top of Top of Total
Diameter Casing Screen Well Depth to Depth te Groundwater Apparent LNAPL Specific Cormrected Depth Corrected Groundwater
Well No. Julian Date  {inches) Elevation:e: Elevation Depthte  LNAPL Water Eievation Thicknesst) Gravity to Groundwater Elevation
06/29/99 4 22.86 8.86 3535 ND 19.53 333 ND NA 19.53 3.33
06/06/02 4 22.98 8.85 35.35 ND 2060 238 ND NA 20.60 2.38
09/05/02 4 22.98 8.86 3535 ND 20.76 222 ND NA 20.76 222
MW-1A 12004-02 4 22,08 8.86 335 ND 20.22 2.01 ND NA 2092 201
02.05.03 4 2298 8.86 3535 ND 20,50 2.06 ND NA 20.60 2.06
BI02103 [ 22.98 LR B35 ND 2021 2.7 ND NA 20T 77
09/04/03 4 2298 8.86 3535 ND 24.20 2.77 ND NA 24.20 2.77
120803 4 22.98 8.86 35.35 ND 21.50 1.48 ND NA 21.50 1.48
03/05/04 4 22.98 8.86 35.35 ND 2045 253 ND NA 2045 253
06/03/04 4 2298 886 35.35 ND 20.30 268 ND NA 20.30 268
09/15/04 4 22.98 8.86 3535 ND 2042 2.55 ND NA 2042 256
12/09/04 4 22.98 8.86 35.35 ND 20.38 2.50 NB N& 20.28 2.60
MW-2 0719134 4 3181 1.81 60 ND 3032 149 ND NA 3032 148
08/15/%4 4 3181 1.81 60 ND 30.30 1.51 N NA 30.30 1.51
09/14/94 4 3181 1.81 60 ND 3032 1.49 ND NA 30.32 149
10/20/94 4 31.81 181 B0 ND 30.37 1.44 ND NA 30.37 144
117154 4 31.81 1.81 50 ND 30.35 1.46 ND NA 30.35 1.46
12/14/94 4 31.81 1.81 60 ND 30.36 145 ND NA 30.36 1.45
01148795 4 31.81 1.81 63.04 ND 2969 212 ND NA 29.69 212
02/07/95 4 31.81 1.81 63.04 ND 2943 2.38 ND NA 2943 2.38
03113195 4 31.81 1.8% 63.04 ND 29.24 257 ND NA 29.24 2.57
04/26/35 4 31.81 1.81 63.04 ND 28.95 286 ND NA 28.95 2.86
06/29/95 4 31.81 181 63.04 ND 25.84 297 ND NA 28.84 297
05/26/95 4 31.81 1.81 63.04 ND 28.90 2.01 ND N& 28.90 291
07/31195 4 31.81 1.81 63.04 NG 28.83 298 ND NA 28.83 298
08/22/95 4 31.81 1.81 63.04 ND 28.85 296 ND NA 28.85 2.98
(09/06/35 4 31.81 1.81 63.04 ND 28.88 293 ND NA 28.88 293
01/03/96 4 31.81 1.84 63.04 ND 2878 3.02 ND NA 2879 3.02
02/26/96 4 31.81 1.81 63.04 ND 28.61 3.20 ND NA 28.61 3.20
03/27/96 4 31.81 1.81 £3.04 ND 2842 3.3¢ ND NA 2842 3.39
04/03/96 4 381 1.81 63.04 ND 25.44 337 ND NA 28.44 337
04/28/96 4 3181 1.81 63.04 ND 2849 332 ND NA 28.49 332
06/17/86 4 3181 1.81 63.04 ND 28.57 324 ND NA 28.57 3.24
07/10/96 4 31.81 1.81 63.04 ND 2863 3.18 ND NA 2863 3.18
08/20/95 4 31.81 1.81 63.04 ND 28.71 3.10 ND NA 28.71 310
09/11/96 4 31.84 1.81 63.04 ND 2873 3.08 ND NA 2873 3.08
10/16/96 4 3181 1.81 83.04 ND 28.80 3.01 ND NA 28.80 3.0t
11123196 4 3181 1.81 53.04 ND 28.65 3.16 ND NA 28.55 3.16
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Weit Top of Top of Totai
Diameter Casing Screen Well Depthto Depth to Groundwater Apparent LNAPL Specific Comected Depth Corrected Groundwater
Well No. JuianDate  {inches) Elevation Elevation Depth®  LNAPL Water Elevation Thicknesst Gravity to Groundwater Elevation
01/20/97 4 31.81 1.81 53.04 ND 28.21 3.60 ND NA 2821 3.60
02119/97 4 31.81 1.81 63.04 ND 28.00 381 ND NA 28.00 381
03/12/97 4 3181 1.81 63.04 ND 27.96 385 ND NA 27.96 3.85
MW-2 03/01/96 4 3181 1.84 63,04 ND 27.36 445 ND NA 27.36 445
06/29/99 4 31.81 1.81 63.04 ND 27.80 4.0% ND NA 27.80 4.01
06/06/02 4 31.87 1.81 83.04 ND 29.60 237 ND NA 2960 237
08/05/02 4 87 1.81 63.04 ND 2937 280 ND NA 29.37 260
12104102 4 31.97 1.81 63.04 ND 29.20 277 ND NA 29.20 2.77
03/05/03 4 3197 1.81 63.04 ND 28.80 07 ND NA 28.90 3.07
06/04/03 4 3197 1.81 63.04 ND 28.52 345 ND NA 28.52 345
09/04/03 4 31.97 1.81 63.04 ND 26.60 3.45 ND NA 2650 345
12/09/03 4 31.07 1.81 63.04 ND 27.10 4.87 ND NA 2710 487
03.09.04 4 .07 1.81 63.04 ND 25.55 5.42 ND NA 26.55 542
06/03/04 4 31.07 1.81 53.04 ND 26.90 5.07 ND NA 26.80 5.07
09/15/04 4 31.07 1.81 53.04 ND 26.94 503 ND NA 2694 5.03
12/09/04 4 o7 .81 63.04 ND 26.86 54 ND NA 26.86 511
MW-3 07/19/94 4 4848 6.48 70.00 ND 4567 2.81 ND NA 45.67 2.81
08/15/94 4 43.48 5.48 70.00 ND 45.58 290 ND NA 45.58 280
09/14/94 4 48.48 6.48 70.00 ND 45.56 282 ND N& 45.66 282
10/20/%4 4 45.48 6.48 70.00 ND 45.78 270 ND NA 4578 270
1117154 4 48.48 6.48 70.00 ND 45.73 275 ND NA 4573 275
12/114194 4 48.48 6.48 70.00 ND 4576 272 ND NA 45.76 272
01/19/95 4 48.48 5.48 70.28 ND 45,37 KA ND NA 45.37 3.1t
02/07/95 4 48.48 5.48 70.28 ND 4538 3.10 ND NA 45.38 3.10
03113195 4 48.48 5.48 70.28 ND 45.40 3.08 ND NA 4540 3.08
04726195 4 48.48 5.48 70.28 ND 44,97 3.51 ND NA 4497 351
05/26/95 4 48.48 6.48 70.28 ND 44.86 3.62 ND NA 44,86 362
06/29/95 4 48.48 6.48 70.28 ND 4462 3.86 ND NA 4462 3.86
07/31/95 4 48.48 648 70.28 ND 4444 4.04 ND NA 44.44 4.04
08/22/95 4 4848 848 70.28 ND 44,33 4.15 ND NA 4433 4,15
09/06/95 4 48.48 6.48 70.28 ND 4.3 414 ND NA 44,34 4,14
01/03/96 4 48.48 5.48 70.28 ND 4423 425 ND NA 4423 425
02/26/36 4 45.48 5.48 70.28 ND 4402 446 ND N& 44,02 4.46
03i27/95 4 48.48 6.48 70.28 ND 43.95 4,53 ND NA& 43.95 4.53
04/03/96 4 48.48 6.48 70.28 ND 43.99 4.49 ND NA 43.8¢ 443
04/28/96 4 48.48 6.48 70.28 ND 4333 4.55 ND NA 43.99 4.55
0617196 4 48.48 848 70.28 ND 4403 4.45 ND NA 44.03 4.45
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well Top of Top of Total
Diameter Casing Screen Weil Depth fo Depth to Groundwater Apparent LNAPL Specific Comected Depth  Comected Groundwater
Well No. Julian Date  {inches) Elevations Elgvation Depthe  LNAPL Water Elevation Thickness/ Gravity te Groundwater Elevation
07/110/96 4 4348 5.48 70.28 ND 44.09 438 ND NA 44.08 4.39
08/20/95 4 48.48 6.48 70.28 ND 44.06 442 ND NA 44.06 4.42
09/11/96 4 48.48 6.48 70.28 ND 4408 4.39 ND NA 4409 4.39
10116796 4 48.48 648 70.28 ND 44.18 4.30 ND NA 44.18 4.30
MW-3 11/23/96 4 48.48 8.48 70.28 ND 4428 4.19 ND NA 44.29 419
01/20/97 4 48.48 5.48 70.28 ND 44,08 440 ND NA 44.08 440
0211997 4 48.48 6.48 70.28 ND 4399 4.49 NG NA 43.99 449
031297 4 4348 6.48 70.28 ND 4388 460 ND NA 43.88 460
03/01/98 4 4848 6.48 70.28 ND 4373 475 ND NA 43.73 4.75
06/29/99 4 ND 6.48 70.28 ND 43,88 4.59 ND NA 4389 4,59
06/06/02 4 50.65 6.48 70.28 ND 4547 4.48 ND NA 45,17 448
08/05/02 4 50.65 548 7028 ND 46,60 405 ND NA 46.60 4.05
12/04/02 4 50,65 848 70.28 NG 46.75 3.90 ND NA 45.75 3.90
03.05/03 4 50.65 §.48 70.28 ND 46.52 4.3 ND NA 46.52 413
06704103 4 [EVEs5 648 028 ND 4572 443 i3] NA 3527 4.83
09/04/03 4 50.65 6.48 70.28 ND 43.50 443 ND NA 43.50 443
12108103 4 50.85 5.48 70.28 ND 46.60 4.05 ND NA 45.60 4.05
03/08/04 4 50.65 5.48 70.28 ND 46.05 4.0 ND NA 46.05 4.60
06.03/04 4 50.65 6.48 70.28 ND 4570 495 ND NA 4570 485
09/15/04 4 50.65 6.48 70.28 ND 4548 517 ND NA 45.48 5.17
12/09/04 4 50.65 6.48 70.28 ND 4545 5.20 ND NA 4545 5.20
MW.7 07/16/94 4 21.14 414 50 ND 20.07 1.07 ND NA 20.07 1.07
08/15/94 4 2144 414 50 ND 19.99 115 ND NA 19.99 1.15
09/14/94 4 21.44 4.14 50 ND 20.02 1.14 ND NA 20.02 1.4
10/20/94 4 21.14 414 50 NG 20,12 1.02 ND NA 20.12 1.02
11117194 4 2114 414 50 ND 20.05 1.09 NG NA 20.05 1.09
12/14/94 4 2114 414 50 ND 20.06 1.08 ND NA 20.06 1.08
01/19/95 4 21.14 4.14 5266 ND 19.58 1.56 ND NA 19.58 1.56
020795 4 21.14 4.44 52.66 ND 19.36 178 ND NA 19.36 178
03/13/35 4 21.14 4.14 52.66 ND 19.24 180 ND NA 19.24 1.90
(4/26/95 4 2114 4.14 52.55 ND 18.73 241 ND NA 18.73 241
05/26/95 4 21.44 4.14 52.55 ND 18.67 247 ND NA 18.67 247
06/29/95 4 2114 4.14 52.55 ND 18.58 2.568 ND NA 18.58 2.56
07131185 4 2194 4.14 5255 ND 18.55 2.59 ND NA 18.55 2.59
0822185 4 2114 414 52.55 D 1854 2.50 ND NA 18.54 2.60
08/06/95 4 2114 4,14 52.55 ND 18.50 254 ND NA 18.60 2.54
01/03/96 4 2114 4.14 52.55 ND 18.70 244 ND NA 18.70 244
02/26/36 4 21.14 414 52.55 ND 18.39 275 ND NA 18.32 2.75
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Well Top of Top of Totad
Diameter Casing Screen Well Depth to Depth io Groundwater Apparent LNAPL Specific Corrected Depth Comected Groundwater
Well No. JulianDate  {inches) Elevation® Elevaticn Depthi®  LNAPL Waler Etevation Thickness@ Gravity to Groundwater Elevation
03/27196 4 2144 414 52.55 ND 18.19 2.91 ND NA 18.19 291
04703196 4 21.14 414 52.55 ND 18.22 292 ND NA 18.22 292
04/28/95 4 24114 414 52.55 ND 18.17 297 ND NA 18.17 297
086/17/96 4 2114 414 52.55 ND 18.28 2.86 ND NA 18.28 2.86
07/10/96 4 21.14 414 52.55 ND 18.34 2.80 ND NA 18.34 2.80
MW-7 0820496 4 21.14 414 52.55 ND 18.34 2.80 ND NA 18.34 2.80
09/14/96 4 21.14 414 52.55 ND 18.35 279 ND NA 18.35 2,79
10116796 4 21.44 414 52.55 ND 18.45 269 ND NA 18.45 2568
11/23/96 4 244 414 52.55 ND 18.43 271 ND NA 18.43 2.71
01/20/97 4 2144 4,14 52.55 ND 17.99 315 ND NA 17.99 315
02/19/87 4 21.14 414 52.55 ND 17.78 33 ND NA 17.78 3.38
03712197 4 21.14 4.14 52.55 ND 17.64 3.50 ND NA 17.64 3.50
03/01/98 4 2114 414 52.55 ND 16.73 4.41 ND NA 16.73 441
MW-8 07/19/94 4 2754 5.7 45.54 ND 26.66 0.88 ND NA 26.66 0.88
08/15/94 4 27.54 5.7 45.54 ND 26.58 0.96 ND N& 26.58 0.96
09/44/94 4 27.54 57 45.54 ND 26.61 0.93 ND NA 26.61 0.83
10/20/%4 4 2754 57 45.54 ND 26.70 0.84 NG NA 26.70 0.84
11417194 4 27.54 57 4554 ND 2651 093 ND NA 26.61 0.93
12114/84 4 27.54 57 4554 ND 26.65 0.86 ND NA 26.65 0.86
0111995 4 27.54 587 45.54 ND 2617 1.37 ND NA 26.17 137
02/07/95 4 27.54 57 45,54 ND 26.85 0.86 ND NA 26.65 0.86
03/13/95 4 27.54 57 45,54 ND 25.93 1.61 ND NA 25.93 1.61
D4/26/95 4 27.54 57 4554 ND 2545 2.09 ND NA 2545 2.08
0526195 4 27.54 57 45.54 ND 25.40 214 ND NA 2540 214
06/29/95 4 27.54 57 45,54 ND 25.26 228 ND NA 25.28 228
07/31/95 4 27.54 57 45.54 ND 25.1 231 ND NA 25.21 231
08/22195 4 27.54 57 45.54 ND 25,16 2.38 ND NA 25.18 238
08/06/95 4 2754 57 4554 ND 2623 234 ND NA 25.23 2.31
01/03/9¢ 4 2054 57 45.54 ND 25.27 227 ND NA 2527 227
02/26/36 4 27.54 57 4554 ND 25.03 2.51 ND NA 25.03 251
03/27/95 4 2754 57 45.54 ND 2485 289 ND NA 24.85 2.69
04/03/96 4 27.54 57 4554 ND 24 85 2568 ND NA 24.86 268
04/28196 4 27.54 57 4554 ND 24.78 2.76 ND NA 2478 2.78
06/17/96 4 2754 57 45,54 ND 24.90 2.64 ND NA 2490 264
07/10/96 4 27.54 57 45,54 ND 24.95 2.59 ND NA 2495 2.58
08/20/96 4 27.54 57 45.54 ND 24.95 2.59 ND NA 2495 2.59
09/11/96 4 27.54 57 45.54 ND 24.97 257 ND NA 24.97 2.57
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Well Top of Top of Total
Diameter Casing Screen Well Depth to Depth to Groundwater Apparent LNAPL Specific Comected Depth Corrected Groundwater
Well No. Julian Date  {inches) Efevationt®) Elevation Depthte:  LNAPL Water Elevation Thicknesst Gravity to Groundwater Elevation
10/16/96 4 27.54 57 45.54 ND 25.09 245 ND NA 25.08 245
11/23/96 4 27.54 57 45.54 ND 25.10 244 ND NA 25.10 244
01720197 4 2754 57 45.54 N 2472 288 ND NA 2472 288
02119197 4 27.54 57 45.54 ND 2451 3.03 ND NA 2451 3.03
Mw-8 0312197 4 27.54 57 45,54 ND 2439 315 ND NA 24.39 3.15
0301788 4 2754 57 45.54 ND 2377 7 ND NA 2377 3.77
08/29/99 4 27.54 57 45,54 ND 24.30 3.24 ND NA 24.30 3.24
08/06/02 4 27.66 57 45,54 ND 26.4¢ 1.56 ND NA 26.10 1.56
09/05/02 4 27.66 57 4554 ND 25.46 220 ND NA 2548 2.20
12104102 4 27.66 57 45.54 ND 2573 1.93 ND NA 2573 1.3
03/05/03 4 27.68 5.7 4554 ND 2530 2.36 ND NA 25.30 2.36
06/04/03 4 27.66 57 45.54 ND 24985 270 ND NA 2498 2.70
12/08/03 4 27.66 57 45.54 ND 23.30 4.36 ND NA 23.30 436
03/09/06 4 27.66 5.7 45.54 ND 2311 455 ND NA 23.11 455
06/02/04 4 27 66 57 4554 ND 23.30 436 N NA 23.30 436
12109/04 4 27 66 57 4554 ND 2337 429 N NA 2337 429
MW-9 0719134 4 3673 -12.27 49 NA NA NA NA NA NA NA
08/15/84 4 36.73 -12.27 44 35.44 35.61 1.12 047 0.791 3548 1.25
09r14/94 4 3673 -12.27 44 NA NA NA NA NA NA NA
10/20/%4 4 36.73 2.7 45 3558 35.89 0.34 0.31 0.791 35.64 1.09
11717194 4 3673 -12.27 49 3549 35.74 0.99 0.25 0.791 35.54 1.19
1214/94 4 36.73 -12.27 49 3553 35.88 0.85 0.35 0.791 35.50 1.13
01/9/95 4 3873 -12.27 43 3510 3533 1.40 0.23 0.791 35.15 1.68
02/07195 4 36.73 -12.27 49 35.06 35.28 145 0.22 0.791 35.11 1.62
03/13/95 4 35.73 -12.27 49 34.96 35.14 158 0.18 0.791 35.00 1.73
(4/26/95 4 36.73 12.27 49 34.45 3465 2.08 0.20 0.791 3449 224
05/26/95 4 36.73 <1227 49 34.39 34.54 218 0.15 0.791 3442 231
08/29/95 4 36.73 1227 49 34.22 429 244 0.07 0.791 3423 250
07131185 4 36.73 -12.27 49 3415 3223 250 0.08 0.791 3416 257
08122185 4 36.73 -12.27 49 34.09 3418 255 0.08 0.791 3410 2.63
09/06/95 4 36.73 -12.27 49 NA 34.16 257 NA 0.791 3416 257
01/03/96 4 36.73 12.27 49 3422 KLY 232 0.19 0.7¢1 34.25 248
02/26/96 4 3B73 -12.27 49 NA 34.02 2.7 NA NA 34.02 2.71
03/27/96 4 3673 -i2.27 49 3356 3358 275 0.10 0.791 33.00 283
04/03/96 4 3873 -12.27 43 3350 34.0 272 0.1% 0.791 3392 281
04/28/96 4 36.73 -12.27 49 33.80 33.86 287 0.06 0.791 3381 2.92
06/17/96 4 38.73 -12.27 43 33.90 KERI) 2.69 0.14 0.794 33.92 2.81
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Well Top of Top of Total
Diameter Casing Screen Welt Depthto Depth to Groundwater Apparent LNAPL Specific Corrected Depth Comected Groundwater
Well Ne. Julian Date  (inches) Elevation'® Elevation Depthis LNAPL Water Elsvation Thicknesst?! Gravity to Groundwater Elevation
07/10/36 4 36.73 -12.27 49 3383 34.08 2.65 0.15 0.791 33.96 2.77
08/20/95 4 36.73 -12.27 49 33.9 34.02 271 0.11 0.79 33.03 2.80
09/11/95 4 36.73 -12.27 49 33.91 34,01 272 0.10 0.781 33.93 280
10/16/96 4 3873 -12.27 48 34.05 3.8 2.55 0.16 0.791 34.07 2.66
11/23/96 4 36.73 -12.27 49 34.05 34.12 261 0.16 0.791 312 261
MW-8 01/20/97 4 36.73 -12.27 48 33.83 2.80 261 0.16 0.791 33.83 2.80
02/19/97 4 35.73 -12.27 48 33.66 3.07 261 0.16 0.791 33.66 307
031297 4 36.73 -12.27 48 33.53 320 261 0.16 0.791 3353 320
03/01/98 4 36.73 -12.27 48 Sheen 3299 3.74 <0.01 0.791 32.99 3.74
06/29/99 4 36.73 -12.27 43 Sheen 33.38 335 Q.01 0.791 33.38 3.35
06/06/02 4 36.85 1227 49 Sheen 3310 375 ND NA 33.10 3.75
09/05/02 4 36.85 -12.27 48 Sheen 34.51 24 ND NA .51 2.34
12/04/02 4 36.86 -42.27 49 Sheen 34.65 2.20 ND NA 3485 2.20
Q3/-5/03 4 36.86 -12.27 49 Sheen 34.32 2.53 ND NA .32 2.53
06404403 4 36.85 -12.27 49 SHeen 33.80 285 ND NA 33.90 2.85
09/64103 4 36.85 1227 49 Sheen 33.85 2.90 ND NA 33.85 2.90
12/09/03 4 3685 -12.27 49 N 33.80 2.95 ND NA 33.90 2.95
030804 4 36.85 4227 49 ND 34.20 265 ND NA 34.20 265
06/03/04 4 36.85 -12.27 49 ND 33.90 2.95 ND NA 33.90 295
0911504 4 36,85 1227 49 ND 34.00 285 ND NA 34.00 2.85
1200904 4 36.85 4227 49 ND 33,98 2.87 ND NA 33.98 2.87
MW-10 07/15/94 4 31.38 5.38 46 ND 30.25 1.14 ND NA 30.25 1.14
08/15/94 4 31.39 5.39 46 ND 3048 1.21 ND NA 30.18 1.21
09714134 4 31.39 5.39 46 ND 30.22 117 ND NA 30.22 1.17
10/20/24 4 31.38 5.39 46 ND 30.28 1.10 ND NA 30.29 1.10
11784 4 31.38 5.39 46 ND 3023 1.16 ND NA 30.23 1,16
1214/84 4 31.3¢ 5.39 46 ND 30.23 1.16 ND NA 30.23 1.16
01/19/35 4 31.38 5.39 46.75 ND 29.81 1.58 ND NA 28.81 1.58
02/07/95 4 31.38 5.39 46.75 ND 29.68 171 ND NA 28.68 1.71
03/13/95 4 31.38 5.39 46.75 ND 28.52 187 ND NA 28.52 1.87
04/26/95 4 31.3¢ 5.39 46.75 ND 29.04 2.35 ND NA 28.04 2.35
05/26/35 4 31.38 538 48.75 ND 28.85 244 ND NA 28.95 244
06/29/95 4 3139 538 46.75 ND 2878 250 ND NA 28.79 260
07/31/95 4 31.39 539 48,75 ND 28.76 253 ND NA 28.76 263
08/22/95 4 31.39 5.38 45,75 ND 28.70 2.69 ND NA 28.70 2.69
09/06/95 4 3139 539 46.75 ND 28.76 2.63 ND NA 28,76 263
01/03/96 4 3139 539 46.75 ND 28.81 258 ND NA 28.81 2.58
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Well Top of Top of Total
Diameter Casing Screen Well Depth to Depth to Groundwater Apparent LNAPL Specific Corrected Depth Corrected Groundwater
Well No, JulianDate  {inches} Elevationt Elevation Cepthir  LNAPL Water Elevation Thicknesste Gravity to Groundwater Elevation
02/26/96 4 31.39 539 46.75 ND 28.59 2.80 ND NA 28.59 2.80
03727196 4 31.39 538 46.75 ND 2845 2.94 ND NA 2845 2.54
04103/36 4 3139 538 46.75 ND 28.49 2.90 ND NA 2849 2.90
04728196 4 3139 538 46.75 ND 2819 3.20 ND NA 2819 3.20
06/17/96 4 3139 5.39 46.75 ND 28.34 2.05 ND NA 268.34 2.05
07/10/96 4 31.38 5.39 46.75 ND 28.45 284 ND NA 28.45 254
08/20/96 4 31.32 5.39 48.75 ND 28.50 2.88 ND NA 28.50 2.88
MW-10 09/11/96 4 31.38 5.39 45.75 ND 28.52 287 ND NA 28.52 287
10/16/96 4 31.38 539 48.75 ND 28.64 275 ND NA 28.64 2.75
11123156 4 31.33 5.39 46.75 ND 2861 2.78 ND NA 28.61 278
01720097 4 31.38 5.39 46.75 ND 28.27 KRV ND NA 28.27 312
02/19/97 4 3139 539 46.75 ND 28.10 3.29 NG NA 28.10 3.28
03112187 4 3139 5,39 46.75 ND 2784 3.45 ND NA 2794 3.45
03/01/98 4 31.39 5.38 46.75 ND 2754 3.85 NG NA 27.54 3.85
06/25/99 4 31.39 5.38 46.75 ND 2768 370 ND NA 27 68 3.70
086/06/02 4 31.57 5.39 46.75 ND 28.95 282 ND NA 2885 262
09/05/02 4 31.57 5.39 46.75 ND 29.21 2.36 ND NA 29.21 2.38
12/04/02 4 357 5.39 46,75 ND 29.30 2.27 ND NA 29,30 227
03/05/03 4 3157 5.39 46.75 ND 29.00 2.57 ND NA 29.00 257
TolU4G3 7 3157 539 875 RO 2850 307 WD WA 7850 3307
(09/04/03 4 3157 5.39 45.75 ND 2840 317 ND NA 2840 37
12/09/03 4 ns7 539 45.75 ND 28.60 297 ND NA 2860 297
03/09/04 4 3157 539 48,75 ND 28.43 3.09 ND NA 28.48 3.08
06/03/04 4 3157 5.39 48,75 ND 28.92 2.65 ND NA 28.92 2.65
09/15/04 4 3157 530 46.75 ND 28.78 2.79 ND NA 2878 279
12/09/04 4 31.57 5.39 46.75 ND 2872 2.85 ND NA 28.72 285
R4 0119795 4 3853 .53 61.97 ND 35,32 1.21 ND NA 35.32 1.21
02/07/195 4 36.53 5.53 61.97 ND 36.27 1.26 ND NA 35.27 1.26
03/13/95 4 36.53 6.53 61.97 ND 35.16 137 ND NA 35.16 1.37
04126/35 4 36.53 6.53 61.97 ND 34.70 1.83 ND NA U0 1.83
05/26/95 4 36.53 6.53 61.97 ND 3460 183 ND NA 34.60 1.93
06/29/95 4 36.53 6.53 61.97 ND un 2.12 ND NA 34.41 2.12
07/31195 4 36.53 6.53 61.97 ND 3434 218 ND NA KL 2.19
08/22/95 4 36.53 8.53 61.97 ND 30 223 ND NA 34.30 223
09/08/95 4 36.53 8.53 5197 ND M 2.16 ND NA 3437 2.16
01/03/96 4 36.53 6.53 §1.97 ND 3444 2.09 ND NA 3444 2.09
02/26/96 4 36.53 6.53 §1.97 ND .22 231 ND NA 3422 2.31
03/27196 4 36.53 8.53 61.97 ND 34.08 247 ND NA 34.08 247
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Welt Top of Top of Totat
Diameter Casing Screen Well Depthtc Depth to Groundwater Apparent LNAPL Specific Corrected Depth Corected Groundwater
Well No. Jutian Date  {inches} Elevationi Elevation Depthies  LNAPL Water Elevation Thickness Gravity to Groundwater Elevation
04/03/96 4 36.53 6.53 61.97 ND 34.08 244 ND NA 34.08 244
(04/28/56 4 36.53 6.53 61.87 33.98 33.98 2.54 0.01 0.791 33.08 2.54
08/17/36 4 36.53 6.53 61.97 ND 34.09 244 N 0.791 34.09 244
07/10/96 4 36.53 6.53 61.97 34,13 3416 238 0.02 0.791 3413 240
08/20/96 4 36.53 6.53 61.97 3410 3442 241 0.02 0.791 3410 243
09/11/96 4 36.53 6.53 61.97 M 34.13 240 0.02 0.791 A1 242
10/16/96 4 35.53 6.53 61.96 25 KL 2.27 0.01 0.781 34.25 2.28
11/23/96 4 35.53 6.53 61.96 ND .29 2.24 ND 0.791 34.29 2.24
R-4 01120197 4 36.53 6.53 61.96 ND 34.00 253 ND 0.78% 34.00 253
0219197 4 36.53 6.53 61.96 ND 33.82 2.71 ND 0.79% 3382 21
03112197 4 36.53 6.53 61.96 ND 3370 283 ND 0.79% 3370 2.83
03/01/98 4 36.53 6.53 61.96 NA NA NA NA 0.791 NA NA
06/29/99 4 ND 6.53 61.96 ND 32.53 355 449 0.791 ND ND
06/06/02 4 36.12 6.53 61.86 ND 33.80 2.20 225 0.791 3212 4.00
00/05/02 4 36.12 6.53 61.96 ND 3385 247 245 0.791 3371 241
12/04/02 4 36.12 6.53 61.98 ND 36.10 212 285 0.791 3473 212
R-§ 01119/95 4 3078 078 61.70 2962 29.82 0.96 0.20 0.8208 29.66 1.12
02/07/85 4 30.78 0.78 61.70 2948 20.71 1.07 0.25 0.8208 29.50 1.28
03r13/95 4 30.78 0.78 §1.70 29.36 29.52 1.26 0.16 0.8208 29.38 1.38
04/26/35 4 30.78 0.78 §1.70 28.83 29.08 1.70 0.25 0.8208 28.87 1.91
05/26/35 4 30.78 0.78 §1.70 28.81 28.00 1178 0.19 0.8208 28.84 184
06/28/95 4 30.78 0.78 61.70 28.76 28.84 1.94 0.08 0.8208 28.77 2.01
07/31/95 4 30.78 0.78 61.70 ND 28.69 2.09 NA 0.8208 28.69 208
08122195 4 30.78 0.78 61.70 28.66 28.77 2.01 0.1 0.8208 28.68 2.10
09/06/95 4 30.78 0.78 61.70 NG 28.72 2.06 NA 0.8208 28.72 208
01/03/96 4 30.78 0.78 61.70 28.76 28.79 1.99 0.03 0.8208 28.786 202
02/26/96 4 3078 0.78 61.70 ND 28.53 2.25 NA 0.8208 28.53 2.25
03727136 4 30.78 0.78 61.70 ND 2833 245 NA 0.8208 28.33 245
04/03/98 4 3078 0.78 61.70 28.38 28.48 248 0.02 0.8208 28.38 240
04/28/96 4 30.78 078 61.70 28.28 2834 244 0.05 0.8208 28.36 242
06/1796 4 30,78 078 61.70 ND 28.40 238 ND 0.8208 2840 2.38
07/40/96 4 30.78 078 6170 28.44 28.50 2.28 0.08 0.8208 28.45 2.33
08/20/96 4 30.78 0.78 81.70 28.43 2843 2.35 ND 0.8208 2843 2.35
09/11/96 4 30.78 0.78 §1.70 28.45 28.52 2.26 0.07 0.8208 2846 2.32
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Well Top of Top of Total
Diameter Casing Screen Welil Depth fo Depthto Groundwater Apparent LNAPL Specific Corrected Depth Corrected Groundwater
Wetl No. Julian Date  {inches) Elevation®s Elgvation Depthies  LNAPL Water Elevation Thicknesst®) Gravity to Groundwater Elevation
10/16/96 4 30.78 0.78 81.70 28.58 2863 2.5 0.05 0.8208 28,58 218
11/23/96 4 30.78 0.78 §1.70 28.58 2867 2.1 0.08 0.8208 28.60 218
G1/20/97 4 3078 0.78 §1.70 28.20 28.27 251 0.07 0.8208 28.21 257
02/19/97 4 30.78 0.78 61.70 27.96 28.03 2.75 0.07 0.8208 2797 2.81
03112/7 4 30.78 0.78 61.70 27.88 27.93 2.85 0.05 0.8208 2789 2.89
03/01/98 4 30.78 0.78 6170 NA NA NA NA 0.8208 NA NA
06/29/99 4 ND ND 61.70 ND 2947 ND NA 0.8208 NA NA
R-5 06/06/02 4 28.14 ND £1.70 ND ND ND ND ND ND ND
0s/05/02 4 25.14 ND 61.70 ND 26.80 1.34 ND NA NA 1.34
R-6 0119795 4 24.26 4.25 52.55 ND 22.20 2.06 ND NA 2220 208
02107185 4 24.26 4.26 52.55 ND 22.08 2.18 ND NA 2208 218
(3713185 4 2426 426 52.55 ND 2198 2.28 ND NA 21.98 2.28
04/26/95 4 24.26 426 5255 ND 2173 253 ND NA 2173 2.53
05/26195 4 24.28 426 52.55 ND 21.74 2.52 ND NA 21.74 252
06/28/95 4 2425 4.28 52.55 ND 21.69 257 ND NA 21.69 257
07131195 4 24.26 4.26 52.55 ND 2189 2.57 ND NA 21.69 2.57
(822195 4 24.26 426 52.55 ND 2172 254 ND NA 21.72 2.54
00/06/85 4 24.26 4.26 §2.55 ND 2175 2.51 ND NA 2175 2.51
01/03/%¢ 4 2426 4.26 5255 ND 2171 2.55 ND NA 2171 2.55
02/26/36 4 24.26 426 52.55 ND 2144 282 ND NA 21.44 282
03/27/96 4 24.26 4.26 52.55 ND 21.29 297 ND NA 21.29 297
04/03/96 4 2426 4.26 52.55 ND 2131 2.95 ND NA 2131 255
04/28/96 4 24.26 4.26 52.55 ND 21.38 2.88 ND NA 21.38 2.88
08/17/96 4 24.26 426 52.55 ND 2148 2.78 ND NA 2148 278
07M0/%6 4 24.26 428 52.58 ND 21.53 273 ND NA 2183 273
08/20/96 4 24.26 426 52.55 21.55 21.62 264 0.07 NA NA NA
09/11/96 4 24.26 476 52.55 21.58 2164 282 0.66 NA NA NA
10/16/96 4 24.26 4.26 52.55 21.66 2187 258 0.01 NA NA NA
11/23/95 4 24.26 4.26 52.55 2146 2147 278 0.01 NA 2145 2.80
01/20197 4 24.26 4.26 52.55 20.99 21.00 3.26 0.0 NA 20.99 327
021997 4 24.26 428 5255 ND 2081 345 ND NA 2081 345
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Well Top of Top of Total
Diameter Casing Screen Well Depth to Depth to Greundwater Apparent LNAPL Specific Comected Depth Comected Groundwater
Wedl No, JulianDate  {inches}) Elevationi Elevation Depth  LNAPL Water Elevaticn Thicknesst Gravity to Groundwater Elevation
03n2e7 4 2426 4.26 52.55 2081 2083 343 0.02 NA 20.82 344
03/01098 4 24228 426 52,55 NA NA NA WA NA NA NA
06/29/99 4 ND 426 52.55 2176 22.00 ND 25 NA ND NA
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APPENDIX C (Part 1)
MONITORING WELL SAMPLING PROTOCOL

Presented in this appendix is the methodology employed by TEC personnel and representatives for
retrieval of representative groundwater samples for all sampling events at the former Chemoil
Refinery summarized below, and assumes sampling from monitoring wells with casing diameters of
4 inches. The sampling procedures followed by TEC are consistent with those recommended within
the State of California Water Resources Control Board LUFT Manuai (1989), the State Department
of Water Resources Bulletin 74-81 (Water Well Standards; 1981), and the EPA Groundwater
Handbook, Volume H-Methodology (1991), among others (refer to references contained herein).

1.0 WELL EVACUATION OR PURGING TECHNIQUE

Depth-to-groundwater is measured in each weli prior to evacuation using either an electronic water
level indicator or interface probe in order to calculate well casing volume. Different purging methods
are followed for shallow wells with smaller well volumes which screen essentially unconfined
aquifers (e.g., 75-foot well depth or less, or static water column height less than or equal to 40 feet)
versus deeper wells or those wells with arge casing volumes (e.g., greater than 40-foot height of
static water column); such deeper wells frequently screen confined or semi-confined aquifers.
These differences in purging methodology reftect both the need to achieve time efficiency and
acquire representative samples (e.g., greater than 80 percent aquifer water), as well as the desire to
minimize the volume of contaminated groundwater requiring special handling as hazardous waste,
per CFR 40 Part 261 and CCR Title 22, Division 4.5 Regulaticns.

1.1 Well Purging

All wells currently installed at the Chemoil Refinery screen a shallow unconfined aquifer. The well
evacuation and sampling technique for the shallow, unconfined-aquifer wells is accomplished with
the use of dedicated disposable teflon bailers featuring bottom check balls. During well purging,
multiple field measurements of pH, specific conductance, dissolved oxygen, and temperature of the
groundwater are taken with a Hydac pH-conductivity meter generally after purging of one well
volume. When the readings for each field parameter have stabilized to within one-tenth of a pH unit
(but no before a minimum of three casing volumes have been evacuated), groundwater is
considered representative of the formation fluid.

A minimum of three well volumes are evacuated for alf shallow wells screening unconfined aquifers,
given the greater potential for groundwater/atmosphere gas exchange (i.e., particularly CO, escape)
or recharge of non-representative pore fluids through the vadose zone above unconfined aquifers,
versus those deeper, semi-confined or confined aquifers which are not as readily affected directly by
atmospheric chemistry. Stabilization of field parameters (pH, conductivity, temperature) generally
occurs once three to five well volumes have been purged.

2.0 DECONTAMINATION

Following purging and sampling of deep wells with the submersible pump, the pump and associated
discharge lines or hoses are decontaminated, consisting of rinsing with potable water, sodium
bicarbonate detergent, and distilled water. Because dedicated teflon bailers are utilized for shatlow
well purging and sampiing, decontamination for these wells is unnecessary, and thus cross-
contamination potential is eliminated. Discharge line materials consist of either tefion tubing, wire-
mesh-reinforced rubber hose or “-inch diameter Schedule 40 PVC pipe attached in 10-foot sections
by standard threaded PVC coupiings. Couplings are glued to the PVC pipe sections using either
Oatey or EZ-WELD PVC Primer and Cement, both of which contain the compounds
methylethylketone (MEK), tetrahydrofuran, cyclohexanone and acetone. Reinforced hose is
preferably utilized as discharge line, where possible, in order to minimize intreduction of PVC-
cement compounds into the groundwater sample. Should these compounds be present, however,



they are easily discriminated in chromatograph analysis, if pump blanks or discharge-line blanks are
collected for comparison.

All purged fiuids and submersible pump decontamination rinsate are either removed via vacuum
truck or are contained in 55-galion DOT drums, which are appropriately labeled with contents, date
and well number. DOT drums are either subsequently transported to an off-site TSD facility for
disposal, or their contents are introduced into an available on-site wastewater treatment system.

3.0 SAMPLE COLLECTION AND STORAGE

After the well is sufficiently evacuated, samples are collected at a low flow rate to minimize
volatilization, using the dedicated disposable tefion bailers or submersible pumps. Samples are
collected in containers with the appropriate preservative, if required, as provided by the analytical
laboratory, in accordance with methods and procedures for wastewater/effluent preservation
described in 40 CFR Part 136 (Guidelines Establishing Test Procedures for the Analysis of
Poliutants Under the Clean Water Act, EPA “600 Series”; or in EPA SW-846 “Test Methods for
Evaluating Solid Waste", EPA “8,000 Series”). Samples are introduced into their appropriate
containers by overfilling to eliminate headspace and trapped air bubbles which might otherwise
hasten volatilization of purgeabie target compounds.

Each sample container is clearly marked with the well number, project name, date and time of
collection, and the laboratory analyses requested. Sample containers are stored at 4°C in coolers
with blue ice packs immediately after collection. The samples are stored in this manner until picked
up by representatives of the analytical laboratory, or delivered directly to the State DOHS-certified
laboratory by TEC personnel. Samples are generally delivered to the laboratory within a 24-hour
period following sample collection.

4.0 CHAIN-OF-CUSTODY

A chain-of-custody record is maintained on all samples, either a standard TEC form or a form
provided by the anaiytical laboratory. The laboratory custodian verifies that the sample containers
are properly secured and correctly identified upon receipt. The samples are then relinquished by the
appropriate TEC representative subsequent to laboratory receipt signature. The laboratory
employees enter each container into a log book and assign the work to an analyst.

5.0 QUALITY ASSURANCE/QUALITY CONTROL

For purposes of QA/QC, a minimum of one duplicate sample and one “pump blank” per analytical
sample batch are typically collected by TEC, unless more of such samples are requested by the lead
regulatory agency or client. As a rule, one pump blank or discharge line blank is collected following
decontamination of the submersible pump following purging/sampling of each deep well. If PVC
piping is utilized as a discharge line for the submersible pump, ocne pump blank is also collected prior
to purging the first deep well in the series.

6.0 REFERENCES
Caiifornia Department of Water Resources, 1981, Water Well Standards: State of California, 92p.

California Water Resources Control Board, 1989, Revised Leaking Underground Fuei Tank Field
Manual: 62p.

U.S. Environmental Protection Agency, 1988, Test Methods for Evaluating Solid VWaste-EPA
SW846, 3rd Edition; prepared by the Office of Solid Waste and Energy Response, 538p.

U.S. Environmental Protection Agency, 1991, Groundwater Handbook, Volume . Methodology:
prepared by Office of Research and Development, 141p.



U.S. Office of the Federal Register, 1989, Code of Federal Regulations: CFR 40, Part 136 -
Guidelines for Establishing Test Procedures for the Analyses of Pollutants Under the Clean
Water Act: revised edition dated July 1, 1989.



GROUNDWATER SAMPLING FORM

Project Name: Date: Purge Method:
Chemoil Former Refinery Site December 9, 2004 Disposable Bailer & Submersible Pump
Project #: Fieid Rep: Sheet  / of 2
Justin Stepanian & Seth Thomas
Weli No. - 1 7
] |
1 O = = A
Well Depth (Ft)
& 00 60, 50 24,00
Depth To Water (Ff) ‘ ~7 ?/
2% 26,94 20.2%
Wtr. Thickness (Ft) B
17.2% B3] 13.62
Casing Volume (Gal) \
PI.HG 21.%5 %. a9
Vol. Purged (Gal)
20.00 $0, o0 20, o0
Purge Time Start 7 20 End % A Start % 2= End < 2= Start ;o 2% End // 32
. ; TDS DO ; TDS DO :
Field Time pH Temp Time pH | Temp Time | pH | Temp | TPS Do
Parameters {(mg/L) . (ppm) = (mg/L) | (ppm) (mg/L) | (ppm)
_ 3
7 35 7.1 73 b, Bow | YO % 7.0 TU 2, | By {OEE g9 7 2700 | W37
:.f
7Y 7.0 73 Zaowa | 90 % AN 73 oo | M % (7.0 |73 zgw | 37
s
777 I 7% 7., L0 Yy g ° 7.1 T3 jTpwe | Yo (I = e 7Y Zpo |
) L2 - J
' 7. 7> 7260 | 40 9 7.1 73 22 | .37 & 169 173 3gee | ¥
735 g & I 73 7,700 ~ju
Comments: po  real odor  o- T }
neo oclov gEHoe  csiow
}u—-b;'dr'ij; mydlerabe aelpe

Testa Environmental Coroporation
19814 Jesus Maria Road
Mokelumne Hill, CA 95245

Phone/Fax (209) 754-1422 email: stesta@goldrush.com




GROUNDWATER SAMPLING FORM

Project Name: Date: Purge Method:
Chemoil Former Refinery Site December 9, 2004 Disposable Bailer & Submersible Pump
Project #: Field Rep: Sheet 4 of __L—
Justin Stepanian & Seth Thomas
Well No. L )
P2, & g + 5
Well Depth (Ft)
72,00 t/q. o0 2,00
Depth To Water (Ft)
42z 45 235 9% 22 BF
Wtr. Thickness (Ft)
7. 55 15 0% 2%.673
Casing Volume (Gal)
KR of .| ! %.90
Vol. Purged (Gal)
S5, 00 20,00 60 . 00
Purge Time Start /&0 End sz« 0 Start , 7 5o End ;=2 u9p Start L o-gw End ,5 20
. i TDS DO : TDS DO . T
Field Time pH Temp Time pH Temp Time H Tem DS DO
Parameters (mg/l) | (ppm) (mg/l} | (ppm) F P (mg/Ly | (ppm)
e b # 7Y 3,000 25 lrBow 6.7 7Y 3, 560 |, 70 151 6. F wer sape |, 0
1157 6.6 72 3, 250 , 25 1i3ie 6% 73 3, v 1,70 Jees 6.7 73 gy 70w | .39
o5 I
1z — b # 77 z{,wv . 3o IS 6.7 73 2 570 L7T /¥ 30 {5 7% s S
E’Zf}’ b F 77 Z,voe | 3P 1230 6.7 7% 350V 7Y 1Yo b ¥ 7z =gy LYo
5
1 — 7T ;'; 3w e il é.? 72 g"}qa, AU
5
H A 2 reto T
Comments: : hewe 15
Opening  well M"“f t A Fuebid Uellp s | me hullic  Fla lees
o stomg 0ok 7ha Bt e g
passes. Shoney Odi! Fotiy 11
ke (puepd) conlmined v ocfe!

Testa Environmental Coroporation
19814 Jesus Maria Road
Mokelumne Hill, CA 95245

Phone/Fax (209) 754-1422 email: stesta@goldrush.com




GROUNDWATER SAMPLING FORM

Project Name: Date: Purge Method:
CHEMBL C ReFIRER U 12/20 foy Disp,  Baers
Project #: Field Rep: Sheet ¢ of /
Well No.
ML 2 |
Well Depth (F't)
(7. 09
Depth To Water (Ft)
/9.5
Wtr. Thickness (Ft)
g7 95
Casing Yolume (Gal)
7%.05
VYol. Purged (Gal)
/500
Purge Time Start F:00 End //: 30 Start End Start End
Field Time pH Temp TDS DO Time pH Temp TDS Do Time H Tem TDS DO
Parameters (mg/L) | (ppm) (mg/t) | (ppm) P P (mg/L) | (ppm)
g: 2o 7.2 75 &, £6¢ . So
Fruy 7. T 7y 7, 2y ]
ferob 7! 7Y 7, 0% AY
ro s 7ol 7 7, PO L7y
Contments:
Strsns  Ovor

Testa Environmental Coroporation

19814 Jesus Maria Road
Mokelumne Hill, CA 95245

Phone/Fax (209) 754-1422 email: stesta@goldrush.com







APPENDIX C — PART Il

LABORATORY REPORTS FOR GROUNDWATER





























































































































































































APPENDIX C — PART Iii

GRAPHS ILLUSTRATING DISSOLVED
HYDROCARBONS FLUCTUATIONS WITH TIME



APPENDIX C
Part

Graphs Showing BTEX Concentration Fluctuations with Time

This appendix contains graphs illustrating fluctuations in dissolved BTEX
concentrations in groundwater with time for the period from January 1995
through December 2004. Graphs are presented for wells MW-1, MW-1A, MW-3,
MW-8, MW-9 and MW-10. MW-2 is not included since no dissolved BTEX has
never been reported for this well. Concentrations of benzene, toluene,
ethylbenzene and total xylenes are color coded as follows:

Benzene Dark blue
Toluene Red
Ethylbenzene Yellow

Total Xylenes Aguamarine

























































