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1.0 INTRODUCTION

Reconnaissance of the oily water sewer (OWS) at the ARCO Cherry Point Refinery
indicated that the sewer had deteriorated along the north side of the sulfur plant around manhole
67 and at manhole 71 between biostudge dewatering ponds 1 and 2. In response, ARCO relined
approximately 300 feet of the sewer using in-situ-form technology and investigated the soils and
groundwater in the vicinity of the deteriorated areas to determine if a release of any hazardous
substance had occurred. Potential releases under the Model Toxics Control Act (MTCA; WAC
173-340-300) were investigated by advancing boreholes, sampling soil, and installing and
sampling monitoring wells. Results indicated that a small release occurred in the immediate
vicinity of manhole 67 and that hazardous substances were not released at manhole 71.

This report summarizes the investigations of soil and groundwater near the oily water
sewer in the areas around manholes 67 and 71. The facility location, hydrogeology and other
background information is provided in Section 2.0 and field procedures are discussed in Section
3.0. Results of the OWS investigation in the vicinity of the sulfur plant and biosludge
dewatering ponds are discussed in Sections 4.0 and 5.0, respectively. Section 6.0 summarizes
the results of the investigation.
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2.0 BACKGROUND

2.1 GENERAL SITE LOCATION

The ARCO Cherry Point Refinery is located in Whatcom County, Washington (Figure
2-1). The refinery lies within the boundaries of the Mountain View Industrial Park,
approximately 7 miles northwest of Ferndale and 6.5 miles south of the Canadian-U.S. border.
The two sections of the oily water sewer line that were investigated are located north of the
sulfur plant, on the north western side of the refinery and in the southern portion of the
wastewater area between biosludge dewatering ponds 1 and 2 (Figure 2-2).

Property located 1000 feet outside the refinery boundary is classified as either heavy
impact industrial or light impact industrial. Land uses within the general area include
undeveloped forest, pasture, low density residential and industrial. A preliminary well review
indicates that no municipal, domestic, irrigation or stock wells lie within three-quarter of a mile
of the OWS investigation area. Three withdrawal wells are present within two miles of the
OWS investigation area at locations shown on Figure 2-3 (ARCO, 1987).

Perennial streams are not present inside the refinery boundaries. Intermittent drainages
traverse the southwest and northeast corners of the facility approximately 2700 feet from the
portion of the oily water sewer line which was investigated. The oily water sewer line is not
located within a flood plain.

2.2  SITE HYDROGEOLOGY

The ARCO Cherry Point Refinery geology and hydrogeology have been studied in detail.
ARCO operates and maintains three RCRA hazardous waste units. Groundwater, unsaturated
zone water and soil monitoring are required under the RCRA permit. In addition, subsurface
conditions at two solid waste management units have been investigated in detail as part of a
RCRA Facility Investigation. Soils and groundwater at several other locations within the
refinery have been investigated under voluntary MTCA clean-ups. Ninety-five monitoring wells,
forty-five piezometers and numerous borings and test pits have been installed on the refinery
property for the monitoring and investigation programs. Details of the refinery geology,
hydrogeology and soil and groundwater quality are discussed in the following reports:

2-1
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refinery. On the southern edge of the refinery, groundwater flows west to southwest.
Groundwater levels are generally a maximum between January and April and a minimum
between September and October. Depth to water is 4.5 to 12 feet below ground surface in the
OWS investigation area.

2.3 AREAS OF OWS INVESTIGATION

Two sections of the OWS were found to be deteriorated during a video investigation of
the area. Deteriorations were noted immediately downstream of manhole 67 (north of the sulfur
plant) and at manhole 71 (between biosludge dewatering ponds 1 and 2).

2.3.1 Manhole 67 Area

The OWS in the vicinity of manhole 67 is located within the process area of the refinery.
During the video reconnaissance of the sewer, substantial decay was noted in the initial 30 feet
downstream from manhole 67. ARCO relined the OWS between manholes 67 and 71
(approximately 300 feet downstream of manhole 67) using in-situ-form technology.
Deterioration of the OWS is thought to be directly related to the discharges from the process
units in the area. The acid and caustic unit is located upstream of manhole 67 and the liquids
in the OWS at manhole 67 have an elevated pH. At manhole 67, heated water enters the sewer
and heats the caustic liquids in the sewer. This mix of hot water and caustic is believed to be
the cause of the sewer degradation in the area. This is a unique situation and similar OWS
degradation has not been noted in other areas of the refinery.

2.3.2 Manhole 71

Minor deterioration was noted at manhole 71 which was also relined using in-situ-form
technology. Deterioration at manhole 71 is related to physical wearing of the manhole. Water
flowing into the manhole comes in at approximately 6.5 feet below ground surface and falls to
approximately 12 feet below ground surface where the outflow pipe is located. The cascading
of water into the bottom of the manhole caused the deterioration.

Manhole 71 is located between biosludge dewatering ponds 1 and 2. The biosludge
dewatering basin consists of four ponds encompassing a 250 feet by 300 feet area and is located
south of the wastewater treatment facility. The depth of the ponds is approximately 10 feet.
These ponds receive activated biosludge from the wastewater aeration basin for dewatering
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through evaporation. Biosludge contains bacteria, oily material and coke fines. Historical
testing of the biosludge for EP toxicity metals indicated the material is not a characteristic
hazardous waste due to toxicity.

The EPA identified the biosludge dewatering basin as solid waste management unit 4
(SWMU 4) and a RCRA Facility Investigation (RFI) was completed in 1990. Two composite
biosludge samples were analyzed for TCLP metals, volatile organic compounds and polynuclear
aromatic hydrocarbons (PAH). Constituents were not detected at concentrationis above the
evaluation criteria established in the RFI work plan. A final RFI report was submitted to EPA
Region X and WDOE (RETEC, May 1991) and no further investigation was recommended.
ARCO has not received written comments from the agencies on the RFI report for the biosludge
ponds, however, Dave Bartus of EPA Region X has verbally approved the RFI report and
allowed ARCO to proceed with the decommissioning of the ponds. ARCO is currently in the
process of decommissioning and cleaning out the ponds.
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3.0 FIELD METHODS

Soil and groundwater were investigated in the areas of OWS degradation to evaluate if
releases of hazardous substances had occurred. The investigation was completed in two phases..
Initial information was collected by hand augering on May 3, 4 and 5, 1993. In most areas, the
sewer is located up to 15 feet below ground surface (bgs). Because of the depth and the
presence of cobbles in the backfill, additional soil information was collected in the second phase
of investigation by drilling. Wells were installed in borings, developed and sampled to
characterize groundwater quality. Drilling and well installation were completed on June 3 and
4, 1993; wells were developed on June 8, 1993 and sampled on June 10, 1993,

3.1 HAND AUGER SAMPLING

Near surface soil samples were collected using a hand auger. Soil sampling locations
were selected based on the depth of the OWS. The hand auger was advanced to the sampling
depth and the contents of the auger bucket were extracted using a clean stainless steel spoon or
trowel. Soil was immediately placed into laboratory supplied sample jars. Field screening of
the remaining soils was conducted using a photoionization detector (PID) and pH meter. As the
oily water sewer contained caustics in the vicinity of manhole 67, field pH screening was used
as an indication of a potential release. Soil PH was screened by mixing the soil with
approximately an equal part (by weight) of deionized water to create a slurry. The pH of the
slurry was then measured. Soils encountered are described in the boring logs included in
Appendix A.

Sampling equipment was decontaminated between samples by washing with a TSP soap
solution, rinsing with potable water and final rinsing with deionized water.

3.2 BOREHOLE SAMPLING AND WELL INSTALLATION

Boreholes from monitoring well installation were advanced using hollow stem auger
drilling techniques. Samples were collected continuously from the depth of the bottom of the
sewer to the total depth of the borehole with five foot split-spoon sampling devices. Soil
samples for geologic logging and analytical testing were obtained from the split-barrel sampler,
The lowermost soil in the split-spoon was transferred to a sample jar and placed on ice in a
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cooler. The remaining soil was used to describe soil lithology and tested in the field for organic
vapors (using a PID) and for pH (using a pH meter). Boreholes were advanced to approximately
ten feet below the groundwater table.

Wells were constructed with 10 to 15 feet of 2-inch, schedule 40, PVC 0.010 slot screen
and 2-inch, schedule 40, PVC blank riser. A filter pack of 10/20 silica sand was installed
opposite the well screen and extended two to three feet above the top of the screen. The
remaining annulus was backfilled with bentonite chips to within three feet of the ground surface
and the bentonite was hydrated. The bentonite seal was a minimum of three feet thick. A steel
well protector was cemented in place around each well. Well logs can be found in Appendix
A.

Sampling equipment was decontaminated between samples by washing with a TSP
solution and rinsing with potable water and deionized water. All downhole equipment (augers,
drill rods, split-spoons, etc.) was steam cleaned at the nonhazardous landfarm decon pad prior
to drilling and between drilling boreholes. The drill rig was steam cleaned prior to mobilizing
off the refinery property.

3.3 WELL DEVELOPMENT

After installation, wells were developed to restore the natural permeability of the
formation adjacent to the borehole and to remove any contamination or formation damage that
may have occurred as a result of well drilling. Well development was accomplished by over
pumping. A Brainard-Killman positive displacement pump was used to remove a minimum of
ten well volumes from each well. The pH, conductivity and temperature of the purge water
were monitored during development. All downhole equipment used in well development was
decontaminated prior to initial use and after each borehole. Decontamination was accomplished
by washing with TSP and rinsing with deionized water.

3.4 GROUNDWATER SAMPLING
Wells were purged and sampled using disposable polyethylene bailers. A new bailer was
secured by an unused stretch of nylon line for each well. Prior to sampling, water levels were

measured and the required purge volume calculated. Three to five well volumes were purged
from each well prior to sampling. The groundwater pH, conductivity and temperature were
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measured during purging to ensure that formation water was entering the well prior to sampling.
Samples were collected after purging by carefully pouring groundwater from the bailer into the
laboratory prepared sample bottles. Samples were chilled in a cooler or refrigerator and shipped
to the laboratory under strict chain-of-custody procedures.

3.5 SAMPLE ANALYSIS

Soil and groundwater samples were analyzed for constituents which are commonly
present in the refinery wastewater and pH (due to the caustic nature of the sewer contents),
Samples were analyzed for benzene, toluene, ethylbenzene and xylenes (BTEX; Method 8020),
semivolatile organic compouhds (SVOC; Method 8270) and the Skinners list metals (Methods
6010/7000). Total petroleum hydrocarbon (TPH) concentrations were evaluated by methods
WTPH-G, WTPH-D and/or WTPH-418.1. The pH was also measured as an indicator

parameter,



4.0 MANHOLE 67 AREA INVESTIGATION

Soil and groundwater in the vicinity of the deteriorated OWS near manhole 67 were
investigated by the installation and sampling of five boreholes and three wells. Borehole and
well locations are shown on Figure 4-1. Boreholes for the installation of wells 85, 86, 89 and
90 were advanced by drilling. Borehole OWS-2 was advanced using a hand auger. Sample
locations are shown on Figure 4-1.

A gravelly to clayey sand fill was encountered in all boreholes. Fill thickness ranged
from 8 to 15 feet and was underlain by the silty clays to clayey silts of the weathered Bellingham
Drift which underlies the refinery. Adjacent to MW90, the clays appeared baked. These clays
were stiffer and harder than the typical clays found at the refinery. In addition, a small amount
of purple to green coloration was identified along several fractures at MW90; however, there
was a distinct absence of sheen, odor or other signs of hydrocarbon contamination in all soils.
Depth to groundwater ranged from 6.5 to 11 feet below ground surface (bgs).

Soil samples for laboratory analysis were collected immediately below the approximate
elevation of the OWS or in the backfill immediately adjacent to the bottom of the OWS. At
downgradient locations, attempts were made to sample the backfill to determine if contamination
flowed through the preferential migration pathway. In the immediate vicinity of manhole 67,
samples were also collected at greater depths to assess the vertical soil quality. Analytical
results are summarized in Table 4-1. SVOC, BTEX and TPH were not detected in soils at the
manhole 67 area. Metals concentrations were within the range of background metal
concentrations at the refinery.

Groundwater samples were collected using disposable bailers from wells MW-85 , MW-89
and MW-90 on June 10 and from well MW-90 on July 14, With the exception of benzene in
well MW-90, BTEX, SVOC and TPH were not detected in any of the groundwater samples.
Barium was detected in groundwater at very low concentrations (0.059 to 0.114 mg/l). During
the June 10 sampling, benzene was detected in well MW-90 at a concentration of 0.0059 mg/l.
This concentration slightly exceeds the MTCA method A limit of 0.005 mg/l. This sample
result was confirmed by the July 14 sampling event when the benzene concentration in well
MW-90 was 0.0126 mg/l. A field blank was also collected during the July 14 sampling to
evaluate if MW-90 samples were being affected by airborne constituents in the immediate
process area. A sample of deionized water was left open in the immediate vicinity of the well

4-1
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MOISTURE
pH

VOLATILE ORGANICS
(BPA Method 8020)

Benzone
Toluene
Ethylbenzene
Total Xylenes

METALS
(EPA Method 6010/7000)

“\Antimony

‘Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Lead
Mercury

| Nickel

Selenium
Silver
Vanadium

DIESEL
(WTPH~D)

GASOLINE
(WIPH-G)

TPH
(WTPH~-418.1)

SEMIVOLATILE ORGANIC!?
(EPA Method 8270)

%

standand

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mglkg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

mg/kg

20.8

6.8

<0.010
<0.021
<0.010
<0.010

<5.00
41.6

<1.00
213

<5.00
<0,100

<5.00
«1,00

NT

<12.6

TABLE 4-1

SOIL SAMPLING RESULTS
OILY WATER SEWER INVESTIGATION AROUND MANHOLE 67

JUNE 1993
ARCO CHERRY POINT REFINERY

3333

4833355538333

<3.35

3

5333

4483833555333

A
[
—
=4

3

254

7.86

5333

<5.0
4,62
73.5
<0.50
<10
351
114
4.01
<0,10
34.8
<1.0
<1.0
56.3

<3.35

<3.20

27.7

7.39

<0.010
<0.021
<0.010
<0.010

<50
7.34
87.2
<0.50
<10
46.4
9.64
4.94
0.181
40.1
<1.0
<10
60.0

<3.46

<3,33

2533

<5.0
7.94
82.8
<0.50
<10
34.0
10.6
4.76
<0.10
34.8
<10
<1.0
55.6

<3.40

23.5

8.82

CEEE

0.5
40.0
20,0
20.0

20.0

2.0

100.0

250
1.0

200

100

Notes: B = Boring
HA = Hand auger

ND = all constituents were not detected at their respective detection limits




TABLE 4~-2
GROUNDWATER ANALYTICAL RESULTS

OILY WATER SEWER INVESTIGATION AROUND MANHOLE 67
JUNE AND JULY 1993
ARCO CHERRY POINT REFINERY

VOLATILE ORGANICS

(EPA Method 8020)

Benzene mg/L <0005 <0.005 0.0059 0.0126  <0.0005 0.005
Toluene mg/L <0.010 <0.010 <0.010 <0.001 <0.001 0.040
Ethylbenzene mg/L <0.005 <0.005 <0.005 <0.0005 <0.0005 0.030
Total Xylenes mg/L <0.005 <0.005 <0.005 <0.0005 <0.0005 0.020
METALS

(EPAMethod 6010/7000)

Antimony mg/L <0,050 <0.050 <0.050 NT NT

Arsenic mg/L <0.005 <0.005 <0.005 NT NT 0.005
Barium mg/L 0.072 0.114 0.059 NT NT

Beryllium mg/L <0.005 <0.005 <0.005 NT NT

Cadmium mg/L <0.005 <0.005 <0.005 NT NT 0.005
Chromium mg/L <0.020 <0,020 <0.020 NT NT 0.050
Cobalt mg/L <0.010 <0,010 <0,010 NT NT

Lead mg/L <0.005 <0.005 <0,005 NT NT 0.005
Mercury mg/L <0,001 <0.001 <0.001 NT NT 0,002
Nickel mg/L <0.030 <0.030 <0.030 NT NT

Selenium mg/L, <0.005 <0.005 <0.005 NT NT

Vanadium mg/L <0.001 <0.001 <0.001 NT NT

DIESEL mg/L <0.050 <0052 <0.051 NT NT
(WTPH-D)

GASOLINE mg/L <0.050 <0.050 <0.050 NT NT
(WIPH-G)

SEMIVOLATILE ORGANICS mg/L ND ND ND NT NT

(EPA Method 8270)

Notes: *Semivolatiles (8270) were analyzed from a sample collected on 7—14~93.
NT = Not tested
ND = all constituents were not detected at their respective limits




during sampling. Benzene was not detected in the field blank. Results are summarized in Table
4-2,

Results of the manhole 67 area investigation indicate that a minor release occurred from
the area of substantial OWS decay immediately downstream of manhole 67. Benzene is present
at concentrations slightly above the MTCA Method A limit in groundwater. The release has not
impacted groundwater or soils downstream of this area.
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5.0 MANHOLE 71 INVESTIGATION

Deterioration at manhole 71 was investigated by advancing three borings (one with a hand
auger and two with a drilling rig). Two monitoring wells were installed and one was sampled
to evaluate groundwater quality immediately downgradient of manhole 71. Sample locations are
shown on Figure 5-1 and soil and groundwater quality results are summarized on Tables 5-1 and
5-2.

Boreholes were advanced on the berms between biosludge dewatering ponds 1 and 2.
Eight to ten feet of gravelly sand to clayey sand fill was underlain by the clayey silt to silty clay
of the weathered Bellingham Drift. Unusual odors not typical of hydrocarbons were noted at
7 to 8 feet bgs in OWS-1. Depth to groundwater near manhole 71 ranged from 4.5 to 12 feet
bgs. The biosludge level in the ponds was approximately 6 feet below the top of the pond
berms.

Samples from the hand auger boring (OWS-1) were collected at 7 and 8 feet bgs. These
samples were collected before the depth of the OWS was known. In this area, the OWS was
measured at 12 feet bgs and therefore, the bottom of manhole 71 was deteriorated at 12 feet bgs.
Since hand augered soils did not represent the soils around the deteriorated portion of the sewer,
one soil sample was collected at 12 feet bgs during the installation of well 87.

Soil samples were analyzed for SVOCs, BTEX, TPH and metals. The TPH
concentrations at OWS-1 were 117 mg/kg and 311 mg/kg at 7 and 8 feet, respectively. The
TPH concentration at 7 feet was measured by method WTPH-D while the 8 foot sample was
measured by method WIPH 418.1. The WTPH-418.1 method measures hydrogen-carbon bonds
which includes humic and fulvic acids and other potential breakdown products from biosludge.
Therefore, the 311 mg/kg result from the 8 foot sample is not thought to be representative of
petroleum hydrocarbon concentration. The TPH results from 7 and 8 foot depths are not thought
to be related to the OWS which was worn at approximately 12 feet bgs. These samples were
taken several feet above the deteriorated manhole. Hydrocarbon concentrations in the vicinity
of bug ponds will be evaluated further during the decommissioning of the bug ponds.

At well 87, TPH concentrations were non-detect by methods WTPH-D and WTPH-G.
Xylene was detected at low concentrations, 3 magnitudes lower than the MTCA limit of 20
mg/kg. Metals concentrations in the sample was within background metal concentrations for the
area.
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TABLE 5-1

SOIL SAMPLING RESULTS
OILY WATER SEWER INVESTIGATION AROUND MANHOLE 71

ARCO CHERRY POINT REFINERY

JUNE 1993

MOISTURE
pH

VOLATILE ORGANICS
| (BPA Method 8020)

Benzene
Toluene
Ethylbenzene
Total Xylenes

METALS
(EPA Method 6010/7000)

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Lead
Mercury
Nickel
Selenium
Silver
Vanadium

DIESEL
(WTPH-D)
GASOLINE
(WIPH-G)
TPH
(WIPH-418.1)

SEMIVOLATILE ORGANICS
(EPA Method 8270)

%

standard

mg/kg
mg/kg
mg/kg
mg/kg

- mg/kg

mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

mg/kg

11.8
7.2

5233

NT
NT
NT
NT
NT
NT

NT
NT
NT

NT
117

NT

0.013
<0.021

" <0.010

0.020

NT
<35.00
55.6

1.91
25.4
NT
13.9
0.130
NT
<5.00
<1.00
NT

311

ND

REIEC

15.4

<0.010
<0.021
<0.010

0.039

<5.0
5.53
84.8
<0.50
<1.0
36.8
11.4
3.89
0.462
40.0
<1.0
<1.0
58.6

<2.96

<2.82

ND

0.5

20
20

20

100

250

200
100

200

, Notes: B = Boring
HA = Hand auger

ND = all constituents were not detected at their respective detection limits

NT = Not tested




GROUNDWATER ANALYTICAL RESULTS

TABLE 5-2

REIEC

OILY WATER SEWER INVESTIGATION AROUND MANHOLE 71
JUNE 1993
ARCO CHERRY POINT REFINERY

VOLATILE ORGANICS
(EPA Method 8020)

Benzene
Toluene
Ethylbenzene
Total Xylenes

METALS
(EPA Method 6010/7000)

Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt
Lead
Mercury
Nickel
Selenium
Vanadium

DIESEL
(WTPH-D)

GASOLINE
(WIPH-G)

SEMIVOLATILE ORGANICS
(EPA Method 8270)

mg/L
mg/L
mg/L
mg/L

mglL

<0.005
<0.010
<0.005
<0.005

<0.050
<0.005

0.064
<0.005
<0.005
<0.020
<0.010
<0,005
<0.001
<0.030

0.005
<0.001

<0.050

<0.050

ND

0.005
0.04
0.03
0.02

0.005

0.005

0.05

0,005
0.002

Notes: *Semivolatiles (8270) were analyzed from a sample collected on 7—14-93.

NT = Not tested

ND = all constituents were not detected at their respective limits




—

Groundwater was sampled in well 87 using a disposable bailer. Groundwater was
analyzed for SVOC, BTEX, TPH and metals. All constituents were not detected except for a
low concentration of barium (0.064 mg/L).

The results of this investigation indicate that no release associated with the OWS occurred
around manhole 71. The groundwater in the area has not been impacted and the constituents
detected in the soils above the OWS are related to the biosludge ponds.



6.0 CONCLUSIONS AND ADDITIONAL ACTIVITIES

An OWS investigation was completed along the northside of the sulfur plant around
manhole 67 and at manhole 71 between biosludge dewatering ponds 1 & 2. A reconnaissance
survey had indicated sewer deterioration in these areas. No release of constituents regulated
under MTCA was found at manhole 71 and a small release of benzene was present at and
immediately downstream of manhole 67. Benzene concentrations in the groundwater were
slightly above the MTCA method A limit of 0.005 mg/L in well 90.

The release at manhole 67 is located in the process area of an active refinery. The OWS
has been lined in place with a resistant material which has eliminated the release source. Based
on the low benzene concentrations in well 90 and the location of the well within an active
facility, the release does not pose a significant threat to human health and the environment at this
time. ARCO will continue monitoring the groundwater in well 90 for BTEX on a semiannual
basis for two years and annually for two years thereafter. If concentrations increase substantially
in well 90, well 89 which is downstream of well 90 will be sampled and additional site activity
will be considered.






APPENDIX A

BORING AND GROUNDWATER MONITORING WELL LOGS
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1011 SW Klickitat Way

OWS—1 Seattle, WA 98134
(208) 624-9349
PROJECT NO:  3~1i73-220 ARCO Cherry Point Refinery CLIENT: ARCO
LOCATION: Ferndale, WA 11.5° Hest of MH-71 DRILLING CO.: RETEC
START DATE: 05/04/93 TIME: 115 BORING 1D; 4“ BDRILLER: _D. Kinney/s. Yapjoco
COMPLETION DATE: 05/05/93 TIME: 1250 BORING DEPTH; 8.25' RIG TYPE:
WATER LEVEL DURING DRILLING: ' SURFACE ELEV,: ' (MSL) METHOD: Hand Auger
DATE MEASURED: M. P, ELEVATION: LOGGED BY: Llinda Baker
33 SAMPLE DATA SOIL DESCRIPTION
7]
- >
| £ il )
T x al81ul S
E g Fﬁ T § alg| 2
o |Flaja|®|a|2| 5
SANDY GRAVEL: Medium brown with some silt
GRAVELLY SAND TO SILTY SAND: Medium brown with
some silt; no odor or staining; moist (at 3'14" - clean
sand layer; light gray)
5—
6.6 2.5 SANDY SILT TO SILTY SAND: Trace gravel-mixed fill
material; moist to wet
4.4
SILTY SAND TO SANDY SILT: Medium gray; trace
> <RE 244 ‘\iravel-mixed fill material; odor; moist /]
1 > < SILTY SAND: Medium brown; trace gravel; sandier than
65 90 6.3 7-7.5'; odor: molst
Augering halted because of rocks at 8.25°
10—

REMARKS: G = Grab Sampie

Seattle,

REMEDIATION TECHNOLOGIES, INC.

Concord, MA Pittsburgh, PA Fort Coliins, CO Austin, TX Chapel Hill, NC

WA Billings, MT St, paul, MN Mandeville, LA Tucson, AZ Page | of |




1011 SW Klickitat Way

BORING LOG . Suite 207
OWs-2 Seattle, WA 98134

(2068) 624-9349

PROJECT NO:  3-1173-220 ARCO Cherry Point Refinery

CLIENT: ARCO

LOCATION: Ferndale, WA Near MH-69

DRILLING CO.; RETEC

START DATE: 05/04/93

TIME: 1704

BORING 10: 4"

ORILLER: _D. Kinney/S. Yaploco

COMPLETION DATE: 05/05/93 TIME: 1802

BORING DEPTH: 10.5'

RIG TYPE:

WATER LEVEL DURING DRILLING:

SURFACE ELEV.: * (MSL)

METHOD: Hand Auger

DATE MEASURED:

M, P. ELEVATION;

LOGGED BY: Linda Baker

'.{f;' SAMPLE DATA SOIL DESCRIPTION

= = .

c -

£ Y18l |8

X T Qle| g ]

{‘E & E x i alg| E

Q FlEalE|%|E 215

7
ASPHALT
SANDY GRAVEL: Medium brown with trace silt: moist to
wet
SANDY CLAY: Brownish gray; moist
SILTY SAND TO SAND: Gray to rust; some clay lumps;
no odor; moist to wet

5.._
SAND: Wet
SAND: Gray; wet

10—

6 xe.a 1.1

SILTY CLAY: Brownish gray; Native soils?

|- REMARKS: G = Grab~s ample

REMEDIATION TECHNOLOGIES, INC,
Concord, MA  Pittsburgh, PA Fort Collins, CO Austin, TX Chapel Hill, NC
Seattle, WA  Billings, MT  5t. Paul, MN Ma

ndeville, LA Tucson, AZ Page 1 of 1




1011 SW Klickitat Wa
» BORING/WELL INSTALLATION LOG Suite 293
nitori — Seattle, WA 98134
Monitoring MW-85 (206) 624-9349
PROJECT NO: 3-1173-230 _ARCO Cherry Point Reflnery CLIENT: ARCO
LOCATION: Ferndale, WA SE corner of E € 9th St DRILLING CO.; ESD
START DATE: 06/02/93 TIME: 1530 BORING ID; 7” DRILLER: Ed/Mike
COMPLETION DATE: 06/02/93 TIME: 1700 |TOTAL DEPTH: 25 feet RIG TYPE: Mobile B60
WATER LEVEL DURING DRILLING: 7'bgs _|PVC STICK-UP; METHOD: HSA
SURFACE ELEV.: MP ELEV.: LOGGED BY: Linda Baker
‘ "3 WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
& | x
£ _ & wlE
T {:;’ @ g T 3 g
& 5 o] 8 ool l il
w & [72) — > w ha nd i —
g Sl=s 4 ~lala]|s|d
\>J
T L_.J SHF o7\ Asphalt /T
. 0.0 ]
; 2.6 -
% .00
Z :?-66(; GRAVELLY SAND: yellowish brown; damp ;
? O ‘_'o‘< A
S .
5 4 :0,0
— .: <2— N Y.
?‘ I.‘;)J ; SC //77/
i 2 g W 0%
£ %2 v /'//'/ CLAYEY SAND: Medium brown with some gravel;
2 = o damp to moist ]
) i s,
a /./
CL //
/ SANDY CLAY: Yellowish brown with trace gravel; -
// damp to moist
10—
ML
CLAYEY SILT: Medium brown with trace gravel; 1
root traces; organic matter; fractured; damp s8 7.28 90 } 0.2
15~ 1=
7 = :
o = 29
o |= <9
D iy = iy
Q9 =Ll 8z ]
a8 1= &3 5§ 7.48(100 0.5
ge = <E -
E= =
SE =0 CLAYEY SILT: Grayish brown with trace gravel;
o - root traces with moisture and fractured; damp
P 0— 5 = to moist
© =
= s§ 7.28(100| 0
CLAYEY SILT: Blue-gray with trace sand and
gravel; fossils; soft; sticky; moist
P 5 —
REMARKS: §S = Split Spoon  No odor or other signs if contamination.
Fill, 0-9' Weathered Bellingham Drift: 9-23'
Unweathered Bellingham Drift: 23-25"
REMEDIATION TECHNOLOGIES, INC.
Concord, MA  Pittsburgh, PA Fort Collins, CO Austin, TX Chapel Hill, NC
Seattle, WA Bilings, MT St. Paul, MN Mandeville, LA Tucson, AZ Page 1 of |




1011 SW Klickitat Wa
BORING/WELL INSTALLATION LOG Suite o3
oni i -8 Seattle, WA 98134
Monitoring MW-86 (206) 624-9349
PROJECT NO: 3-1173-230 ARCO Cherry Point Reflnery CLIENT: ARCO
LOCATION: Ferndale, WA SK corner of E & 9th St DRILLING CO.: ESD
START DATE: 06/03/93 TIME: 0900 BORING ID: 7" DRILLER: Ed/Mike
COMPLETION DATE: 06/03/93 TIME: 1110 |TOTAL DEPTH: 25 feet RIG TYPE: Mobile B60
WATER LEVEL DURING DRILLING: 10'bgs PVC STICK-UP: METHOD: HSA
SURFACE ELEV.; MP ELEV.: LOGGED BY: Linda Baker
g WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
k] x
& - & w| e
T 2yl 9 T 38
- @ 151 8 [TV (S
a. O " X a. a. w o
w & (73] [ > Wil x [iag -
8 SRR ~io|lga|sx|&
v
L S i\ Asphalt /]
% L
o p
V: ¢ o
1 zs + SAND: Medium brown; very fine to medium with
o b | §  trace silt; damp
N — [ ]
gjg p L
§— win {
[ ; 4 L
A ] Z ) 3
] = el ¢4
= o b
o < [
= 3
q=) 3
= 3
=l | ¢f CLAYEY SAND: Light gray; very moist to wet
1= 4
j 10— - y [ ] [
ot b
z = h
[ — o
] — aN p
& = Ze e
0. - w. SCi7v
gg = $g /77/'/ |88 80 [0.2
i = =& et
=3 = L 7,1 SAND: Medium brown; very fine to medium with
of = 7. 7] trace silt; moist to wet, moisture increases with
154 © = (/A depth
| 3 = 25 :
= V., 7.
= ot
: . ML 7.42
= ss 90 ]0.8
= ] .97
= CLAYEY SILT: Grayish brown with trace gravel;
= stiff; fractured; damp
P 0~ =l
: CLAYEY SILT: Blue-gray with trace sand and ]
gravel; soft; sticky; moist to wet $S 1001 0.5
1 9.18
b5
REMARKS: §S = Split Spoon
Fill. 0-17"  Weathered Bellingham Drift; 17~20"
Unweathered Bellingham Drift: 20-25"
REMEDIATION TECHNOLOGIES, INC.
Concord, MA  Pittsburgh, PA Fort Collins, CO Austin, TX Chapel Hill, NC
Seattle, WA  Blliings, MT  St. Paul, MN Mandeville, LA Tucson, AZ Page | of 1




BORING/WELL INSTALLATION Log| 0" SWKickitat Way
: ' - Seattle, WA 98134
Monitoring MW-87 (206) 624-9349

PROJECT NO: 3-1173-230 _ARCO Cherry Point Refinery

CLIENT; ARCO

LOCATION: Ferndale, WA Between Bug Ponds 1 & 2 at E end

BRILLING CO.. ESD

START DATE: 06/03/93  TIME: 1230  |BORING ID; 7 DRILLER: Ed/Mike
COMPLETION DATE: 06/03/93 TIME: 1330 |TOTAL DEPTH: 20 feet RIG TYPE: Mobile B60
WATER LEVEL DURING DRILLING: ‘bgs PVC STICK-UP: METHOD: HSA
SURFACE ELEV.: MP ELEV.: LOGGED BY: Linda Baker
g WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
£ >
& _ & Gl
T 2 lsl S T al&
i Slal E I
® S | o 5 —lolalx]|&
v L e,z
2.4 . Mo .
b Q SANDY GRAVEL: Medium brown; damp
ys) d/‘
o '
w 2 p
S E o
£Q e
6 Eg
5 ~ g SAND: Medium brown with trace siit and gravel;
damp to moist; no odor
sS 86 {0.3
1 1= ' 1 1.18
10 1=f
. =[: 8.73
Z = i
b =1 g% ‘
3 1= ze ss 40 0.4
[2X3Y - o 4
ze =l Tz
B% e CLAYEY SILT: Grayish brown with trace gravel;
i3 - medium stiff; sticky; not fractured stickier and
15— %E = softer than usual W.B.D.; damp to moist
o =
o -
o : .
= s§ 100 | 0.4
= CLAYEY SILT: Blue-gray with trace sand and
= gravel; soft; sticky; moist to wet; (at 8.5' — wet 1 9.59
= layer with shells and worm tubes)
20— = T0
P 5~

Unweathered Bellingham Drift: 17.5-20"

REMARKS: 5§ = Split Spoon No odor or other signs of contamination,
Fill: 0-11.5"' Weathered Bellingham Drift: 11.56~17.5"

REMEDIATION TECHNOLOGIES, INC.
Concord, MA  Pittsburgh, PA  Fort Collins, CO Austin, TX Chapel Hill, NC
Seattle, WA Billings, MT  St. Paul, MN Mandeville, LA Tucson, AZ Page 1 of |




» BORING/WELL INSTALLATION LOG
Monitoring MW-88

1011 SW Klickitat Way
Suite 207

Seattle, WA 98134
(206) 624-9349

PROJECT NO: 3-1173-230 ARCO Cherry Point Refinery CLIENT:

ARCO

LOCATION: Ferndale, WA Between Bug Ponds 2& 3

DRILLING CO.:  ESD

START DATE: 06/03/93 TIME: 1430 BORING 1D: 7“ DRILLER: Ed/Mike
COMPLETION DATE: 06/03/93 TIME: 1630 |TOTAL DEPTH; 18 feet RIG TYPE: Mobile 860
WATER LEVEL DURING DRILLING: ‘bgs PVC STICK-UP: METHOD: HSA
SURFACE ELEV.: MP ELEV.: LOGGED BY: Linda Baker
%‘ WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
(]
"= >
£ 4| g =l 5|
a. g 19| x ol Wl g
it c w0 !—_—‘ >lwlxzleae]l =
2 S I O ~-lo|lal|lx|&
\J
L_.J sC17, 7\ Asphalt Va
V., /. 1
7)Y
::: L/ /'/
] bl _, 0%
33 Eo /./ '/./
o o e %o 1
~ % - in %% .
1 59 % Zx . 7 . Grayish brown with rust mottling; 1
» & % ED 7771 with some silt and trace gravel: damp
64 & SE 30
o b ° y 7./
S R 7
N V7,
7
7
Vs
7, L 10 ] 0.5
—Y — 7.
= el
10— 1= |
z = )
wu =l g% CLAYEY SILT: Grayish brown with trace sand
g, 1= Z2 and gravel; stiff; damp (rock at 10’ - can't
1 ,5,92 = g® drive S8, drill to 12' and drive SS) 8.60
F ] =i )
Bt = QE 4
=3 =
O =
S 1=
r =
= L] 100 1.0
[154 & = y
© =
1 = CLAYEY SILT: Blue-gray with trace sand and
= gravel; soft; sticky; wet
= ] 9.18
—& TO
R0 —
P 5~ ]
REMARKS: SS = Split Spoon  No odor or signs of other contamination.
Fill. 0-8' Weathered Bellingham Drift; 8~16
Unweathered Beliingham Drift; 16-18'
REMEDIATION TECHNOLOGIES, INC.
Concord, MA  Pittsburgh, PA  Fort Collins, CO Austin, TX Chapel Hill, NC
Seattle, WA  Bllings, MT  St, Paul, MN Mandeville, LA Tucson, AZ Page | of |




BORING/WELL INSTALLATION LOG

Monitoring MW—-89

1011 SW Klickitat Way
Suite 207

Seattle, WA 98134
(206) 624-9349

PROJECT NO: 3-1173-230 _ARCO Cherry Point Refinery CLIENT: ARCO
LOCATION: _ Ferndale, WA__W End of Liquid Oxygen tank DRILLING CO.. ESD
START DATE: 06/04/93 TIME: 0730 BORING ID: 7“ DRILLER: Ed/Mike
COMPLETION DATE: 06/04/93 TIME: 0900 |TOTAL DEPTH: 2f feet RIG TYPE: Mobile B60
WATER LEVEL DURING DRILLING: ‘bgs PVC STICK-UP: METHOD: HSA
SURFACE ELEV.: MP ELEV.: LOGGED 8Y: Linda Baker
'§ WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
Y= | NE— Do
c Ly Do o —
= 5.8 ¢IE
o .
: s gl g wE| 18]
I e lagl| = =luw|lxz]e]
E 8 > :'J -~ 10 al R|a
A N ]
| 7 Y =\ Asphalt /]
SAND: Medium brown; fine to medium, well
4 2 sorted; damp |
W
no
g [o] 1 w 2
° zo : Sin
? & 2 B BP=
- old ! e
~N :E. 3 s
S ® CLAYEY SAND: Lt. gray with some silt; damp;
gg ; no odor
10— . ]
- 1=l
i =l ow
2 = 2=
16~ o& = s CLAYEY SILT Grayish brown with trace sand ] 8.30
Fe =l vE and gravel; damp to approx. 168', moist to wet
a= = e 16-20"; Rust stained halos around openings
£ = (fractures and root traces) and whitish
%u. - crystalline precipitate in some fractures ]
o = (approx. 0.t mm thick) 8 gof o0
3 =
= 7.86
PO~ =
= CLAYEY SILT Blue-gray with trace sand and
gravel; soft and sticky; moist
1D |
55 8.76| 80 0.4
b5 q
REMARKS: 58 = Split Spoon No odor or other signs of contamination,
Fil. 0-8'  Weathered Bellingham Drift; 8-20'
Unweathered Bellingham Drift: 20-25'
REMEDIATION TECHNOLOGIES, INC.,
Concord, MA  Pittsburgh, PA Fort Collins, CO Austin, TX Chapel Hill, NC
Seattle, WA Billings, MT  St. Paul, MN  Mandeville, LA Tucson, AZ Page 1 of |
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BORING/WELL INSTALLATION LOG

Monitoring MW-90

1011 SW Klickitat Way
Suite 207

Seattle, WA 98134
(208) 624-9349

PROJECT NO: _3-1173~230 ARCO Cherry Point Refinery

CLIENT: ARCO

LOCATION: Ferndale, WA __E of Liquid Oxygen tanks

DRILLING CO.: ESD

START DATE: 06/04/93 TIME: 0945 |BORING I1D: 7" DRILLER: Ed/Mike
COMPLETION DATE: 06/04/93 TIME: 1130 |TOTAL DEPTH: 23 feet RIG TYPE: Moblle B60
WATER LEVEL DURING DRILLING: ‘bgs PVC STICK~-UP: METHOD: HSA
SURFACE ELEV,: MP ELEV.: LOGGED BY: Linda Baker
= WELL CONSTRUCTION SOIL DESCRIPTION SAMPLE DATA
2 >
= i lal 2 T gle
=~ st Pt o Ww - O
i clal| & Slhijlz|E|e
g S || 3 ~lolals|&
A4 [ 'l‘
{ — a
-t
ne
5~ e SAND: Medium brown; fine to medium; well .
g Lin sorted; moist
&2
: 0O Ox
5z =4 ]
° 90) Cn % 1w
1" q :
I J
10— 4oy
] S
—— - (///|  SAND: Grayish brown with trace clay; wet 6.00
= V. .
= %
15 = e
i =l g% M
o pt << o g
(&} _— 0.
@D | of
p LN : w~ = p
&2 = e8 ss| 1 [1.30] 05 [0.8
8o = w CLAYEY SILT: Mottled grayish brown and rust; 1 ' '
CZ = damp; fractures appear as usual; moist
A =
R0~ o 1=
D. —
o =
l = CLAYEY SILT: Same as above but, Blue gray;
= dry - highly fractured/dessicated, some 8.73 95 | 0.6
cementing around major fractures, some
purplish to greenish staining and cementing of
fractures, also minor white powdery material
25— fractures/dessication/dried clays at 22’ 8.82
i \TD - well
1 CLAYEY SILT: Blue—-gray; soft and sticky; minor
cementing around larger fractures upper part;
wet
30— 1
REMARKS: SS = Split Spoon No odor or signs of other contamination.
Fill: 0-16"  Weathered Bellingham Drift; 15-21'
Unweathered Bellingham Drift; 21-25'
REMEDIATION TECHNOLOGIES, INC,
Concord, MA  Pittsburgh, PA  Fort Collins, CO Austin, TX Chapel Hill, NC
Seattle, WA Billings, MT  St. Paul, MN Mandeville, LA Tucson, AZ Page 1 of |







APPENDIX B

ANALYTICAL REPORTS
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ENVIRONMENTAL TESTING AND CERTIFICATION CORP.
320 TESCONI CIRCLE, SUITE G, SANTA ROSA, CA. 95401 (707) 544-5570

July 2, 1993

CLIENT:  ARCO PRODUCTS COMPANY
CHERRY POINT REFINERY
4519 GRANDVIEW ROAD
FERNDALE, WA 98248

ATTN: LINDA BAKER
JOBLINK: 808934
PROJECT: 3-1173-230 OWS INVESTIGATION

ANALYSIS

EPA METHOD 8015M - TOTAL EXTRACTABLE HYDROCARBONS (ZR34);
EPA METHOD 8015M - TOTAL VOLATILE HYDROCARBONS (ZR35); SEMI-VOLATILE ORGANICS - 8270;
EPA METHOD 8020 ~ AROMATIC VOLATILE ORGANICS (SR58); 6010 & 7000 SERIES METALS

CONVENTIONALS:  MOISTURE

SAMPLE SAMPLE SAMPLE SAMPLE DATE
- NUMBER POINT MATRIX DATE IN LAB
ME4661 $-87-12 SOLID 06-03-93 06-08-93
ME4662 $-90-17 SOLID 06-04-93 06-08-93
ME4663 5-89-19 SOLID 06-04-93 06-08-93
ME4664 $-90-23 SOLID 06-04-93 06-08-93
ME4665 $-90-25 SOLID 06-04-93 06-08-93
MEL666 $-85-18 SOLID 06-02-93 06-08-93
ME4667 $-86-18 SOLID 06-03-93 06-08-93

This report is "PROPRIETARY AND CONFIDENTIAL" and delivered to, and intended for the exclusive use of the above
named client only. Environmental Testing and Certification Corp. assumes no responsibility or liability for
the reliance hereon or use hereof by anyone other than the above named client.

Environmental Testing and Certification

WM 2/2/93

Jeéhnifer L/ os./éfry, jboratory Operatlons anager 7™ Dlate

ETC Q
v&& A DECADE OF QUALITY AND SERVICE



ARCO PRODUCTS COMPANY
JULY 02, 1993
808934

SAMPLE MATRIX: SOLID

ns

Parameter

Aromatic Volatile
Organics

Total Extractable
Hydrocarbons

Total Volatitle
Hydrocarbons

GC/MS Semi-Volatile
Organics

ICP Metals
Arsenic
Lead
Selenium
Mercury

Moisture

EPA
Prep Method

5030

3540

5030

3540

3050
3050
3050
3050
767

NA

* WASHINGTON STATE METHOD

" EPA
Analysis Method

8020

8270

6010
7060
7421
7740
7471

SM 209F

PAGE 2 OF 3



ARCO/RETEC PAGE 3 OF 3
CHERRY POINT FACILITY

PROJECT #: 3-1173-230

OWS INVESTIGATION

06 JULY 1993

EXECUTIVE SUMMARY
ETC JOBLINK 808934

RETEC collected seven (7) soil samples at the ARCO Cherry Point Facility, Ferndale, Washington, from Wednesday
through Friday, 02 through 04 June 1993 and submitted the samples to ETC (Santa Rosa) via Federal Express
(Airbill #6914408992), cChain of Custody Number 6162. The samples were received at a temperature of 0°C.
Additional metals were added by Ms. Linda Baker of ReTec on 10 June 1993; the PAH request for analysis was
changed to full Semi-Volatile analysis on this date.

Samples were analyzed as noted on the preceding cover sheet; a summary of the results is included with the full
results tables following this narrative. A Surrogate Summary is included for your convenience. A full copy
of results and extended Guality Control data has been sent to Lynn Lane at the ARCO Carson facility.

DIESEL by WASHINGTON METHOD 8015m

Results are reported on a dry weight basis.

Due to the sample matrix, Quality Controi Duplicate data was calculated using Replicate Blank Spikes (see
Quality Control Batch QE31026).

GASOLINE by WASHINGTON METHOD 8015m

Results are reported on a dry weight basis.

ému kiatee ¢ (Jy 1993

{Ginger Brinlee ;éﬁ:j Date
Program Manager



QUALITY ASSURANCE DATA
SURROGATE SuMMARY REPORT 808934

JQC BATCH: QC31086 Solid (Semi-Volatils organics N

SAMPLE ID
7-A2-BTZ MD 83 60 85 61 99 84 0

- 7-A2-BTZ Ms 89 62 94 66 107 92 0
BLANK 69 52 75 54 95 75 0
BLANK SPIKE 87 60 91 65 104 87 0
§~87~12 78 59 86 62 95 80 0
§-90-17 80 57 87 61 102 81 0

QC ¢ QE31026 Solid
SAMPLE ID
BLANK 126 0
BLANK SPIKE 119 0
§-85-18 134 0
§-86-18 135 * 1
§=87-12 117 0
§-89-19 130 0
8-90-17 132 0
8-90-23 118 0
§-90~25 128 0
QC BATCH: QT31051 Solid
SAMPLE ID
BLANK 128 118 0
BLANK SPIKE 128 105 0
§-87-12 128 126 0
§-89-19 128 96 0
"\ §-89-19 MD 128 95 0
) s-89-19 Ms 128 95 0
’ $-90-17 128 110 0

QC BATCH: QX31045 Solid

SAMPLE ID

BLANK 102 102 0

BLANK SPIKE 100 92 0

5~-87~12 86 83 0

§-90~-17 77 78 0

Aqueous Solid

SURROGATE ID . QC Limits QC Limits
Al58 = 2-Fluorobiphenyl (43-116) (30-115)
Al59 = 2-Fluorophenol . (21~100) (25-121)
A884 = Nitrobenzene-D5 (35-114) (23-120)
B732 = Phenol-D6 (10-94)"  (24-113)
Bl42 = Terphenyl-D14 (33-141) (18-137)
Al2l1 = 2,4,6-Tribromophenol (10-123) (15~122)
Cl09 = Pentacosane (60-135) (60-135)
Cll3 = 4-Bromofluorobenzene (65-135) (65-135)
B668 = Bromofluorobenzene (77-127) (62-122)
C095 = 1-Chloro~2-fluorobenzene (74-128) (62-110)

* Values outside of method quality control limits




QuALITY ASSURANCE DATA
SURROGATE SUMMARY REPORT

808934

NG

SAMPLE ID
5-90-17 MD
8§-90-17 Ms

)Q BATCH: QX31045 Solid

89 84 0
92 86 0

SURROGATE ID

Al58
Al59
A884
B732
Bl42
Al21
cl09
cl13
B668
Cc095

LU I T T O T

2-Fluorobiphenyl
2-Fluorophenol,
Nitrobenzene-D5
Phenol-D6

Terphenyl-D14
2,4,6-Tribromophenol
Pentacosane
4-Bromofluorobenzene
Bromofluorobenzene
l-chloro-2~fluorobenzene

Aqueous Solid
QC Limits QC Limits
(43-116) (30-115)
(21-100) (25-121)
(35~-114) (23-120)
(10-94) " (24~113)
(33-141) (18-137)
(10-123)  (19-122)
(60-135) (60~135)
(65-135) (65-135)
(77-127) (62~122)
(74-128) (62-110)

* Values outside of method quality control limits
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ENVIRONMENTAL TESTING AND CERTIFICATION CORP.
320 TESCONI CIRCLE, SUITE G, SANTA ROSA, CA. 95401 (707) 544-5570

CLIENT:

ATTN:

JOBLINK:
PROJECT:

ARCO PRODUCTS COMPANY
CHERRY POINT REFINERY
4519 GRANDVIEW ROAD

FERNDALE, WA 98248

LINDA BAKER
808964
3-1173-230 ACP-OWS INVESTIGATION

_ANALYSIS

fa )l NE-2 N4

EPA METHOD 8015M - TOTAL EXTRACTABLE HYDROCARBONS (ZR34);
EPA METHOD 8015M - TOTAL VOLATILE HYDROCARBONS (ZR35); SEMI-VOLATILE ORGANICS - 8270;
AROMATIC VOLATILE ORGANICS; 6010 & 7000 SERIES METALS

SAMPLE
NUMBER

ME4881
ME4882
ME4883
ME4884

SAMPLE SAMPLE
POINT MATRIX
W-85 LIQuip
W-87 LIQuib
W-89 LIiQuip
W-90 L1auip

This report is WPROPRIETARY AND CONFIDENTIAL" and delivered to,

named client only.
the reliance hereon

Environmental Testing and Certification

.

Jepnifer L. RzégﬁézgagyLabjfatory Operations Mangder

Environmental Testing and Certification Corp
or use hereof by anyone other than the above named client.

SAMPLE
DATE

06-10-93
06-10-93
06-10-93
06-10-93

July 8, 1993

DATE
IN LAB

06-11-93
06-11-93
06-11-93
06-11-93

and intended for the exclusive use of the above
- assumes no responsibility or liability for

A DECADE OF QUALITY AND SERVICE

7/9/5

/Dat?’



PAGE 2 OF 3

ARCO PRODUCTS COMPANY
JULY 07, 1993

808964

SAMPLE MATRIX: LIQUID EPA - EPA
Parameter Prep Method Analysis Method
Aromatic Volatile 5030 8020
Organics
Total Extractable 3520%* *H
Hydrocarbons
Total Volatile 5030* *k
Hydrocarbons
GC/MS Semi-Volatile 3520 8270
Organics
ICP Metals 3015 6010
Arsenic 3015 - 7060
Lead 3015 7421
Selenium 3015 7740
Mercury 7470 7470

. * SAMPLES WERE PREPARED AND ANALYZED FOLLOWING THE GUIDELINES
} OF THE STATE OF CALIFORNIA LEAKING UNDERGROUND FUEL TANK MANUAL

(LUFT), OCTOBER 1989
**  WASHINGTON STATE METHOD

ns
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ARCOVRELECYE: PAGE 3 OF 3
CHERRY POINT FACILITY

PROJECT #: 3-1173-230

OWS INVESTIGATION

06 JULY 1993

EXECUTIVE SUMMARY

ETC JOBLINK 808964

RETEC collected four (4) water samples at the ARCO Cherry Point Facility, Ferndale, Washington, on Thursday,
10 June 1993 and submitted the samples to ETC (Santa Rosa) via Federal Express (Airbill numbers 6914407522 and
6914407533), Chain of Custody (COC) Numbers 5219 and 5220, respectively. The samples were received on 11 June
at a temperature of 1°C (COC 5219) and 2°C (COC 5220). .

Samples were analyzed as noted on the preceding cover sheet; a summary of the results is included with the full

results tables following this narrative, A Surrogate Summary is included for your convenience. A full copy
of results and extended Quality Control data has been sent to Lynn Lane at the ARCO Carson facility.

SEMI-VOLATILE ORGANICS by EPA METHOD 8270

Sample locations W-87 and W-89 had poor surrogate recoveries due to acidity; these.samples were canceled by
Linda Baker of ReTec since re-extraction would have been outside the method- recommended hold time.

M M | 07 /ﬁbefé/t /923

/S (/ Ginger Brinlee
Program Manager



808964

QuALITY ASSURANCE DATA
SURROGATE SUMMARY REPORT

/QC BATCH: QC31137 Aqueous (Semi-Volatile organics by MS)

SAMPLE ID

BLANK 66 48 72 54 93 48 0
BLANK SPIKE 78 63 88 64 103 66 0
W~128 MD 74 51 78 56 85 77 0
W-128 Ms 74 52 77 56 90 77 0
W-85 79 58 87 60 72 53 0
W-90 80 30 91 67 58 48 0

QC BATCH: QE31107 Aqueous (Diesel)
SAMPLE ID
BLANK 96 0
BLANK SPIKE 100 0
W-85 89 0
W-85 MD 92 0
W-85 MS 102 0
W=-87 88 0
W-89 86 0
w-90 88 0
QC BATCH: QT31096 Aqueous (Gasoline)
SAMPLE ID
BLANK 88 98 0
BLANK SPIKE 88 106 0
W-85 88 86 0
W=-87 88 102 0
- wW-89 88 103 0
\ W-89 MD 88 98 0
- W-B9 Ms 88 - 98 0
W=90 88 99 0

0 (BETX by 8020)

OC BATCH:

SAMPLE ID

BLANK 98 104 0

BLANK SPIKE 101 29 0

W-85 102 110 0

w-87 99 100 0

Aqueous Solid

SURROGATE ID QC Limits QC Limits
Al58 = 2-Fluorobiphenyl (43-116) (30-115)
Al59 = 2-Fluorophenol (21-100) (25-121)
A884 = Nitrobenzene-D5 (35-114) (23-120)
B732 = Phenol-D6 (10-94) (24~113)
B142 = Terphenyl-D14 (33-141) (18-137)
Al2l = 2,4,6-Tribromophenol (10-123)  (19~-122)
Cl09 = Pentacosane (60-135) ' (60~-135)
Cl113 = 4-Bromofluorobenzene (65-135) (65-135
B668 = Bromofluorobenzene (77-127) (62-122)
C095 = 1-Chloro-2-fluorobenzene (74-128) (62-110)

* Values outside of method quality control limits




QUALITY ASSURANCE DATA 808964
SURROGATE SUMMARY REPORT

SAMPLE ID
W-89

W~89 MD
W-89 MS
W-980

'QC BATCH: QX31109 Aqueous

(BETX by 8020)

99 109 0
101 100 0
98 98 0
100 100 0

SURROGATE ID

Al58
Al59
A884
B732
Bl42
Al21
C109
Cc113
B668
C095

[LEE I O T |

2-Fluorobiphenyl
2~Fluorophenol
Nitrobenzene-D5
Phenol-bé6

Terphenyl-D14
2,4,6-Tribromophenol
Pentacosane
4-Bromofluorobenzene
Bromofluorobenzene
1~Chloro-2-fluorobenzene

Aqueous  Solid
QC Limits QC Limits

(43-116) (30-115)
(21~100) (25-121)
(35-114) (23-120)
(10-94)"  (24-113)
(33-141) (18-137)
(10-123) (19-122)
(60-135) (60-135)
(65-135) (65-135)
(77-127) (62-122)
(74-128) (62-110)

* Values outside of method quality control limits
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AH ETC Laboratory

320 Tesconi Circle
Suite G

Santa Rosa, CA
95401

Telephone
(707) 544-5570

Fascimile
(707) 544-4906

®

)
A division of
APBI Environmental

Sciences Group, Inc,

August 2, 1993

CLIENT:  ARCO PRODUCTS COMPANY
CHERRY POINT REFINERY

4519 GRANDVIEW ROAD

FERNDALE, WA
ATTN: LINDA BAKER

JOBLINK: 809165
PROJECT: 3-1173-230 ACP - OWS

SEMI-VOLATILE ORGANICS - 8270;

SAMPLE
NUMBER

MES850
ME5851
MES852
ME5853

This report is YPROPRIETARY AND CONFIDENTIAL®
of the above named client only.
no responsibility or liability fo

named client.

98248

SAMPLE
POINT

W-87
W-89
W-90
W-90c

ANALYSIS

AROMATIC VOLATILE ORGANICS

SAMPLE
MATRIX

LiQuip
L1QuID
LIQUID
L1QUID

SAMPLE
DATE

07-14-93
07-14-93
07-14-93
07-14-93

DATE
IN LAB

07-15-93
07-15-93
07-15-93
07-15-93

and delivered to, and intended for the exclusive use

ETC, a Division of APBI Environmental Sciences Group, Inc. assumes

/////ﬂ%hnifer Léégﬁéesszyﬂ ﬁjporatory Operatijzéjfjﬁéger

r the reliance hereon or use hereof by anyone other than the above




ARCO PRODUCTS COMPANY
AUGUST 02, 1993
809165

SAMPLE MATRIX: LIQUID

ns

Parameter

Aromatic Volatile
Organics

GC/MS Semi-Volatile
Organics

EPA .
Prep Method

5030

3520

EPA
Analysis Method

8020

625
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ARCO/RETEC PAGE 3 OF 3
CHERRY POINT FACILITY

PROJECT #: 3-1173-230

OWS INVESTIGATION

30 JULY 1993

EXECUTIVE SUMMARY

ETC JOBLINK 809165

RETEC collected four (4) water samples at the ARCO Cherry Point Facility, Ferndale, Washington, on Wednesday,
14 July 1993 and submitted the samples to ETC - Santa Rosa via Federal Express (Airbill number 6914408815),
Chain of Custody (COC) Number 6167. The samples were received on 15 July at a temperature of 1°C.

Samples were analyzed as noted on the preceding cover sheet; a summary of the results is included with the full
results tables following this narrative. A Surrogate Summary is included for your convenience. A full copy
of results and extended Quality Control data has been sent to Lynn Lane at the ARCO Carson facility.

/%ga, | - 02l 1993

Ginger Brinlee {/pate
Program Manager



QUALITY ASSURANCE DATA 809165
SURROGATE SUMMARY REPORT

/] QC BATCH: QC31335 Aqueous (Semi-Volatile organics by MS)

SAMPLE ID

BLANK 74 59 82 61 92 78 0
BLANK SPIKE 65 51 79 56 75 59 0
MW-611 MD 72 57 80 62 81 88 0
MW-611 MsS 74 61 81 65 82 87 0
w-87 75 56 91 62 64 69 0
W~89 75 57 92 63 62 68 0

QC BATCH: QX31287 Aqueous(Aromatic Volatile Organics: BTEX)

SAMPLE ID
070993MP0O1 MD 98 98 0
070993MP0O01 Ms 100 100 0
BLANK 102 109 0
BLANK SPIKE 101 101 0
W-90 102 . 108 0
W~90cC 100 106 0
Agqueous Solid
SURROGATE ID QC Limits QC Limits
Al58 = 2-Fluorobiphenyl (43-116) (30-115)
Al59 = 2-~Fluorophenol (21-100) (25-121)
A884 = Nitrobenzene-D5 (35-114) (23-120)
B732 = Phenol-D6 {10-94) (24-113)
Bl42 = Terphenyl-D14 (33~141) (18-137)
. : Al21 = 2,4,6~Tribromophenol (10-123) (19-122)
) B668 = Bromofluorobenzene (77-127) (62-110)
C095 = 1l-Chloro-2~fluorobenzene (74~128) (62-122)

* Valueg outside of method quality control limits

L
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