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Subject: Interim Action Report
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Project Number:  255-1896-063
Project Name: Former Chevron Property RI/FS and Interim Action

FORMER CHEVRON PROPERTY INTERIM ACTION REPORT

This memorandum presents the results of the Interim Action (JA) performed at the Former Chevron Property site
during the summer of 2009. The objective of the 1A was to significantly reduce contaminant levels at the site and
enhance bioattenuation processes so that cleanup levels are met within a reasonable timeframe. It is anticipated
that the restoration timeframe following the IA will be on the order of 2 to 5 years. The IA was conducted
according to the Washington State Department of Ecology (Ecology) -approved TA Plan (Parametrix 2009). The
IA is one step in the overall cleanup process being conducted at the site under Agreed Order (AQ)

Number DE-G7TCPHQ-5024.

The 1A consisted of the removal of site debris, excavation and removal of contaminated soil from several hot
spots, and treatment of contaminated site soils by in-situ chemical oxidation (chemox). A detailed description of
these activities and the results for confirmation samples is provided below. A discussion of follow-on soil and
groundwater confirmation sampling is also provided.

HOT SPOT SOIL REMOVAL

- Contaminated soils were excavated and removed from Areas 1, 2, and 3 as shown on Figure 1, Sidewall and
bottom soil confirmation samples were collected from each excavation once all apparently contaminated soils
were removed. The locations of the confirmation samples are shown on Figure 1. Analytical results summaries
are provided in Tables 1 and 2. Note that Area 1 was subdivided into subareas 1A and 1B. Note also that no
confirmation samples were collected from Area 3 since this area is located within the soil mixing area and
received later treatment during the soil mixing phase.

All confirmation soil concentrations from Areas 1 and 2 were below Ecology Model Toxics Control Act (MTCA)
Method A cleanup levels. These levels were established as applicable cleanup levels in the site’s Remedial
Investigation/Feasibility Study (RI/FS) work plan (Parametrix 2007). Results for samples collected from the
Area 3 contaminated soil stockpile are provided in Table 3. No samples were collected from contaminated soil
stockpiles from Areas 1 and 2.
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A summary of the quantities of contaminated soil removed from each area is provided as follows:

* Areal {combined Areas IA and 1B)— 924 tons. Average depth of excavation: Area 1A — 17 feet,
Area 1B - 13 feet. Groundwater encountered at approximately 16 feet. No dewatering was conducted due
to a very slow groundwater inflow rate.

e Area2—476 tons, Average depth of excavation: 12 feet. No groundwater encountered.

* Arca 3 — 244 tons. This quantity includes grossly contaminated soil excavated during the removal of the
nearby wooden bulkhead. Average depth of excavation; 6 feet, No groundwater encountered.

All contaminated soil (1,644 tons total) was transported and disposed at Waste Management’s Subtitle I landfill
located in Arlington, Oregon. A copy of the certificate of disposal for the contaminated soil is attached. In
addition to the contaminated soil, two buried bulkheads (one wooden and one concrete) and miscellaneous
concrete debris were removed and disposed of to facilitate soil mixing. Treated timbers from the wooden
bulkhead and miscellancous concrete debris were disposed at the same landfill as the contaminated soil
(31,49 tons). A certificate of disposal for this material is attached. Concrete bulkhead debris was observed to be
clean and was disposed of at a local concrete recycling facility.

Clean overburden soil removed from Areas 1 and 2 was stockpiled separately and tested to confirm that it was
clean (approximately 500 cubic yards). Sample results are provided in Table 4. As shown, cleanup levels were not
exceeded in the samples and the clean overburden soil was replaced in the excavations in compacted lifts,
Groundwater in Areas 1 and 2 occurs between 3 and 5 feet below the ground surface (bgs). Oxygen Release
Compound™ (ORC) was mixed with the clean soil backfill below the depths of 4 feet bgs (corresponding to the
anticipated saturated zone) in Areas 1 and 2 to provide an oxygen source for naturally-occurring bacteria. A total
of 1,500 pounds of ORC™ was applied at an approximate rate of 1.5 pounds per cubic yard.

SOIL MIXING

Soils located within the soil mixing area (Figure 2) were treated in place by mixing using specialized equipment
manufactured by Lang Tool of Beaverton, Michigan. The equipment was used to mix scils between the depths of
8 and 14 feet bgs while simultaneously injecting a slurry containing RegenOx™, ORC™, and water. Refer to the
Interim Action Plan for a detailed description of the soil mixing procedure and chemical dosing rates. A total of
57,000 pounds of RegenOxTM and 5,500 pounds of ORC™ were applied during the project,

Following an initial mixing pass, confirmation samples of the treated soil were collected from pre-determined
locations, Sample depths were targeted to reproduce the depths of samples collected during RI/FS sampling
(Parametrix 2008). Samples were collected using new 2-inch-outside-diameter PVC pipe inserted to the depths
required. Soil entering the end of the pipes was frapped in place by placement of tape over the above-ground end,
thereby creating a vacuum in the pipe. The pipe was removed from the ground and a sample was placed into
appropriate sample containers. Confirmation samples were analyzed on the 7th day following soil treatment to
allow time for the majority (estimated at 90 percent) of the oxidation reaction to occur. Confirmation sample
locations are shown on Figure 2. Sample results are provided in Table 5.

The goal of the chemox treatment was to achieve at least a 70 percent reduction from pre-treatment
concentrations. Pre-treatment concentrations are provided in Table 5 as samples containing “PP-" or “MW-" in
the sample number. For each sample station, pre-treatment results are in the left hand column. The right hand
column(s) contains the confirmation results. If the initial confirmation sample results did not meet the 70 percent
criteria, a second treatment pass was performed and a second confirmation sample was collected and analyzed.
The chemaox treatment effectiveness is discussed according to individual petroleum fraction below and shown in
Table 6,
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Interim Action Report 2 June 7, 2010



TECHNICAL MEMORANDUM (CONTINUED)

Gasoline Results

Pre-treatment gasoline concentrations in site soils ranged as high as 5,100 milligrams per kilogram (mg/kg) with
an average of 1,441 mg/kg. Post treatment concentrations ranged as high as 1,800 mg/kg and averaged 321 mg/kg.
Six of the eleven confirmation sample stations experienced significant reductions in gasoline concentrations,
Concentrations increased at the remaining five stations. The increases could have been caused by varying gasoline
concentrations within the treatment zone soil (i.¢., the confirmation samples could not be collected from the exact
spot where pre-treatment samples were collected and gasoline concentrations varied between sample locations),
mobilization of gasoline contamination within the treatment area caused by the desorption effects of the
RegenOxTM, or from longer chain hydrocarbons breaking down into lighter products. According to a Regenesis
representative, it is likely that the increase in gasoline concentrations was due to either mobilization or varying
concentrations in the treatment zone. While the chemox process does break down long chain hydrocarbons, it
does so in a very irregular fashion, and it would be rare for the resulting daughter products to register as gasoline
range hydrocarbons. A comparison of results is provided in Table 6. As shown, a calculation of gasoline mass
reduction indicates that, on average, a 78 percent reduction in gasoline mass was achieved.

Diesel Results

Diesel concentrations experienced significant declines and an average 88 percent mass reduction was achieved.
All remaining concentrations are below the MTCA A cleanup level.

Lube Oil Results

Lube oil concentrations also experienced overall declines and an average 40 percent mass reduction was achieved.
Note that all pre-treatment and post-treatment lube oil concentrations are below the MTCA A cleanup level.

Polycyclic Aromatic Hydrocarbons (PAHSs) Resaits

PAHSs were generally not analyzed in the pretreatment samples so a detailed comparison cannot be made.
However, PAHs concentrations exceeding the cleanup level were reported in several of the confirmation samples,

POST-TREATMENT SOIL SAMPLING AND GROUNDWATER MONITORING

Follow-on soil confirmation sampling was conducted approximately 6 months after completion of the A to
provide an assegsment of post-treatment soil conditions. Soil samples were collected from a series of borings
located as shown on Figure 3 (PP-30 through PP-36). These borings correspond to locations containing elevated
contaminant concentrations based on the IA confirmation samples. Samples were analyzed for the targeted
constituents presented in Table 7. In addition to the soil sampling, a total of ten new monitoring wells were
installed to provide a well network for groundwater monitoring. The new wells replaced wells decommissioned
during the 1A and contain an “R” in the well identifier (MW-4R, MW-9R, MW-10R, MW-13R, MW-16R,
MW-18R, MW-19R, MW-21R, MW-22R, and MW-26R). Soil samples were also collected from selecied well
borings to assess contaminant levels (Table 7).

Soil sampling and well installation occurred on December 14, 15, and 29, 2009. Results for all soil samples are
presented in Table 8. As shown, several samples contained gasoline, BTEX (benzene, toluene, ethylbenzene, and
xylene), and PAHs at concentrations exceeding cleanup levels. In samples where comparisons can be made to
previous confirmation sample results, concentrations increased at six of eleven sampling stations. As described
above, this trend may be atiributable to mobilization or varying concentrations between discrete sample locations.

Replacement wells were configured to be similar to the originals. Due to the soft ground at the site, the replacement
wells were installed using a limited access push probe drill rig and are constructed of 3/4-inch-inside-diameter
PVC casing installed to a depth of 15 feet with 10-foot-long, pre-packed PVC screens (0.020-inch slot). Surface
completion consists of flush monuments. An exception is the replacement for MW-19, which was installed (o a
depth of 20 feet with a 15-foot-long screen. Soil boring logs showing well details are attached.

Former Chevron Property 255-1896-063
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A total of three rounds of groundwater sampling will be conducted under the ongoing RI/FS. Tabulated results for
the groundwater monitoring will be submitted as they are developed. Formal reporting for all three groundwater
sampling events will be provided in the RI/FS report. The analytical program for the groundwater monitoring (as
presented in the RI/FS work plan) is provided in Table 7,

All groundwater samples from the wells will be analyzed for gasoline, BTEX, diesel, lube oil, lead, and PAHSs, If
lead and/or PAHs are not detected at concentration above the practical quantitation level (PQL) for the analytical
method used, their removal from the monitoring program will be considered. If they are detected above the PQL,
they will remain in the monitoring program.

To provide a baseline for assessing whether bioattenuation is occurring at the site, all groundwater samples will
be analyzed for nitrate, sulfate, alkalinity, dissolved ferrous iron, dissolved manganese, methane, temperature,
specific conductivity, and biochemical oxygen demand (BODS5). The geochemical indicators dissolved oxygen
and redox potential will be measured in the field during well sampling. All groundwater samples will also be
analyzed for chloride so that an assessment of tidal influences can be made. A baseline chloride concentration was
obtained from a surface water sample collected from Smith Cove during the RI.
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Table 1. Area 1 Excavation Confirmation Sample Results

Area 1.A Area 1.B
Sample No. BT01-0120 SW01-0200 BT03-0140 SW03-0120 SW07-0180 SW08-0150 SW13-0150 BT14-0170 BT15-0170 SW16-0150 SW17-0160 SW18-0150
Date Sampled: 6/16/2009 6/16/2009 6/16/2009 6/16/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009
Sample Depth (ft): 12 20 14 12 18 15 15 17 17 15 16 15
MTCA A

VOLATILE ORGANICS _ =
Benzene mg/kg 0.03 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U 0.03 0.020 U 0.020U 0.020 U 0.020 U 0.020 U
Toluene mg/kg 7 0.086 U 0.040 U 0.035 U 0038 U 0.087 U 0.072 U 0.089 U 0.096 U 0.083U 0.097 U 0.077 U 0.091 U
Ethylbenzene mg/kg 6 0.12 0.040 U 0.035 U 0.038 U 0.087 U 0.072 U 0.59 0.096 U 0.44 0.26 0.077 U 0.091 U
m,p-Xylene mg/kg 9 0.26 0.040 U 0.035 U 0.038 U 0.090 0.072 U 0.68 0.096 U 0.58 0.27 0.677 U 0.021 U
o-Xylene mg/kg 9 0.67 0.040 U 0.035 U 0.038 U 0.087 U 0.072 U 0.74 0.096 U 0.58 0.22 0.077 U 0.091 U
TOTAL PETROLEUM HYDROCARBONS
Gasoline mg/kg 100 22 U 40U 35U 38U 87U 72U 89U 96U 93U 97U 7.7 U 9.1 U
Diesel Range mg/kg 2000 900 Z 44 27 U 28 U 580 27 U 150 27 U 220 28 U 28 U 28 U
Lube Oil Range mg/kg 2000 160 Z 56 U 54 U 55 U 56 U 54 U 56 U 54 U 55 U 56 U 56 U 56 U
POLYCYLEIC AROMATIC HYDROCARBONS (PAHS)
Naphthalene mg/kg 5 - -- - - 0.0074 U - -- -- 0.013 - - -
2-Methylnaphthalene mg/kg -- - - -- - 0.0074 U - - - 0.059 -- -- -
1-Methylnaphthalene mg/kg - -- - - - 0.0074 U -- -- -- 0.28 - -- -
Acenaphthylene mg/kg -- - - - -- 0.0074 U -- = - 0.0095 -- -- --
Acenaphthene mg/kg - - - - - 0.0074 U - - - 0.025 - - -
Fluorene mg/kg -- e -- -- -- 0.0074 U -~ -- -- 0.13 - = -
Phenanthrene mg/kg - - - - -- 0.0074 U -- - - 0.13 -- -- --
Anthracene mg/kg - - - - - 0.0074 U - - - 0.0096 = = -
Fluoranthene mg/kg -- - -- -- -- 0.0074 U -- - -- 0.0073 U - -- --
Pyrene mg/kg - = - - - 0.0074 U - - - 0.0073 U - - -
Benzo[a]anthracene mg/kg - - - - -- 0.0074 U - -- - 0.0073 U -- -- -
Chrysene mgrkg - - - - - 0.0074 U - - - 0.0073 U - - -
Benzo[bfluoranthene mgfkg = - - -- - 0.0074 U - -- - 0.0073 U -- ue -
Benzolk]fluoranthene ma/kg -- - -- - -- 0.0074 U -- -- - 0.0073 U -- -- -
Benzola]pyrene mgfkg 0.1 -- - - -- 0.0074 U - -- -- 0.0073 U - - -~
Indeno(1,2,3-c,d)pyrene mgfkg -- - - - - 0.0074 U - -- - 0.0073 U e -- --
Dibenzo[a,h]anthracene mglkg - - - - = 0.0074 U - - - 0.0073 U -- -- -
Benzo{g,h,ilperylene mgrkg - - - - - 0.0074 U = -- -- 0.0073 U - = -
cPAHSs (see cPAHSs calcs) mg/kg 0.1 - - -- - 0.011 -- - - 0.011 -- -- e

Notes:

mg/kg = Milligrams per kilogram.

U = The analyte was analyzed for, but was not detecied above the reported sample quantitation limit.
Z = Hydrocarbons in the diesel range are impacting lube oil results

-- = Not analyzed/not available.
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Table 3. Area 3 Contaminated Soil Stockpile Sample Resuits

Sample No. SB01-0000 SB02-0000
Date Sampled: 6/2/2009 6/2/2009
Sample Depth {ft): 0.5 0.5

VOLATILE ORGANICS MTCAA

Benzene mg/kg 0.03!

Toluene mg/kg 7

Ethylbenzene mgrkg 8

m.p-Xylene mg/kg 9

o-Xylene mg/kg 9

TOTAL PETROLEUM HYDROCARBONS

Gasoline mg/kg 100[

Diesel Range mg/kg 2000

Lube Qil Range mg/kg 2000 330 M

METALS '

Total Lead mg/kg 250 40 44

iShaded: 5= Exceeds MTCA A cleanup levels.
mg/kg = Milligrams per kilogram.

U = The analyle was analyzed for, but was not detected above the reported sample quantitation limit.
-- = Not analyzed/not available.
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Table 4. Areas 1 and 2 Clean Soll Stockpile Sample Results

Sample No. SP19-0000  SP20-0000  SP21-0000  SP22-0000  SP-23-0000
Date Sampled: 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009
Sample Depth (ff): 0.5 0.5 0.5 0.5 0.5

VOLATILE ORGANICS MTCAA
Benzene mg/kg 0.03 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U
Toluene mglkg 7 0.045 U 0.088 U 0.048 U 0.042 U 0.044 U
Fthylbenzene  mg/kg ) 0.045 U 0.088 U 0.048 U 0.042 U 0.044 U
m,p-Xylene mg/kg 9 0.045 U 0.088 U 0.048 U 0.042 U 0.044 U
o-Xylene mg/kg 9 0.045 U 0.088 U 0.048 U 0.042 U 0.044 U
TOTAL PETROLEUM HYDROCARBONS
Gasoling mg/kg 100 45U 88U 48U 42U 44U
Diesel Range  mglkg 2000 25U 33 28 U 26 U .30
Lube Qil Hange mg/kg 2000 50 U 54 U 55 U 53 U 8%
Notes:

mg/kg = Milligrams per kilogram.

U = The analyte was analyzed for, but was not detected abova the reported sample quantitation limit.
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Table 5. Soil Mixing Area Confirmation Sample Results

Station No: B7 G2 D13 H2 H10 G4 ,
Sample No.:| PP-17  B7-0100 MW-26 C2-0095 (C2-2095 PP-18  D13-0100 | PP-16 H2-0100 H2-2100 PP-12  H10-0100 | PP-15  G4-1100 G4-2100
Date Sampled:| 3/6/08 6/4/09 3/7/08 6/5/09 6/16/09 3/6/08 6/9/09 3/6/08 6/5/09 6/16/09 3/6/08 6/9/09 3/6/08 6/11/09 6/16/09
Sample Depth (f)] 10 10 9.5 9.5 9.5 10 10 10 10 10 10 10 10 10 10
MTCA A ‘
VOLATILE OCRGANICS
Benzene mgrkg 0.03 0.028 U : =
Toluens mao/kg 7 0.14 U 031U 0065U .
Ethylbenzene mg/kg 6 0.14 U 031U 0097 2.3 4.0 0.37 1.1
m,p-Xylene mg/kg 9 014 U 0.52 0.19 4.8 0.69 0.56 1.2
o-Xylene mg/kg 9 0.14 U 031U 0.065U 1.1 0.50 U 0.24 0.41
TOTAL PETROLEUM HYDROCARBONS |
Gasoline mg/kg 30 - ' 29 O
Diesel Range mg/kg 2000 790 M 68 U1 78 | 240
Lube Oll Range mo/kg 2000 100 M 59 U1 240 95 M 87 M 68 180 110 180 190
POLYCYCLIC AROMATIC HYDROCARBONS (PAHS) :
Naphthalene mg/kg 5 - 0.18 - 0.23 0.25 - D.0087 0.14 - 0.35 3.6
2-Methylnaphthalene mg/kg - - 0.46 - 0.33 0.44 - 0.036 0.34 - 0.87 53
1-Methylnaphthalene mg/kg - - 0.23 - 0.31 0.32 -- 0.027 049 - 1.2 3.2
Acenaphthyiene mg/kg -- - 0.0078 U - 0.054 0.033 -- 0.029 0.0089 U = 0.84 1.8
Acenaphthene mg/kg - - 0.022 - 0.098 0.075 0.0098 0.014 = 0.38 0.54
Fluorene mg/kg -- - 0.033 ua 0.087 0.064 - 0.024 0.027 - 0.90 1.6
Phenanthrene mg/kg - - 0.069 - 0.26 0.18 - 0.099 0,0|68 - 29 5.1
Anthracene mg/kg - - 0.0095 - 0.072 0.050 - 0.028 0.012 - 0.99 1.5
Fluoranthene mg/kg - - 0.031 - 0.11 0.079 - 0.074 0.0!46 - 1.5 1.8
Pyrene mgrkg - -- 0.026 -- 0.21 0.13 - 0.14 0.047 - 2.9 34
Benzo[a]anthracene mg/kg -- -- 0.0078 U -- 0.065 0.041 = 0.050 0.016 -- 0.94 1.0
Chrysene mgikg - -- 0.0078 U - 0.062 0.040 - 0.053 0.018 - 0.87 0.90
Benzob}fluoranthene mg/kg - - 0.0078 U - 0.035 0.022 - 0.035 0.013 - 0.46 0.39
Benzolk]flucranthene mg/kg -- -~ 0.0078 U -- 0.044 0.028 - 0.040 0.012 -
Benzo[a]pyrene muo/kg 0.1 - 0.0078 U - 0.082 0.047 - 0.073 0.043 -
Indeno(1,2,3-c.d}pyrene morkg - - 0.0078 U = 0.043 0.025 - 0.034 0.0089 U - .
Dibenzo[a,hlanthracene mg/kg - - 0.0078 U - 0.012 0.0084 U - 0.011 0.0089 U -- 0.14 0.11
Benzolg,h,ilperylene mg/kg -- - 0.0078 U - 0.044 - 0.043 0.0094 -- 0.52 0.38
cPAHs (see cPAHs calcs) mgrkg 0.1 - 0.012 - F 0.060 - 0.091 0.019 -~
{Table Continues)
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Table 5. Soil Mixing Area Confirmation Sample Results

Station No: J7 K5 L5 L8 R7
Sample No.:| PP-13 J7-0100 K5-0100 PP-28 £5-0100 L5-2100 L8-0080 L8-2090 R7-0800 R7-2100
Date Sampled:| 3/6/08 6/8/09 6/8/09 8/20/08 6/8/09 6/17/09 6/8/09 6/17/09 6/10/09 6/22/09
Sample Depth (ff) 10 10 10 10 10 g9 9 8 8
MTCA A

VOLATILE ORGANICS
Benzene mg/kg 0.03}. 1.6 Ut 095 .064-
Toluene mg/kg 7l 0.32 U 0.75 U1 014 U
Ethylbenzene ma'kg 6 0.17. 0.37
m,p-Xylene ma/kg 9l 0.55; 0.84
o-Xylene . ma/kg 9| 0.15 U 0.78
TOTAL PETROLEUM HYDROCARBONS ) 5
Gasoline mg/kg 30| 800.0 14 U
Diesel Range mg/kg 2000 410 M 230 M 460 M 96 180
Lube Qil Range mg/kg 2000 98 M 140 130 M 380 M 200 M 190 M 73 M 90 - 61 150
POLYCYCLIC AROMATIC HYDROCARBONS (PAHS)
Naphthalene my/kg 5 -- 1.1 1.8 - 1.9 0.70 0.021 0.011 0.0097 0.0079 U
2-Methylnaphthalene mg/kg - -- 2.0 0.88 - 29 1.3 0.087 0.022 0.021 0.0079 U
1-Methyinaphthalene mg/kg - - 1.2 0.77 - 1.6 0.81 0.15 0.041 0.054 0.0079 U
Acenaphthylene mg/kg - - 0.54 0.039 - 0.014 0.021 0.030 0.015 0.0081 0.0079 U
Acenaphthene mg/kg - - 0.18 2.3 - 0.13 0.20 0.45 0.24 0.0081 0.0079 U
Fluorene mg/kg -- -- 0.35 2.0 -~ 0.14 0.19 0.44 0.22 0.025 0.0079 U
Phenanthrene mg/kg - -- 1.4 5.9 - 0.27 0.38 1.3 0.50 0.026 0.0079 U
Anthracene mg/ky - -- 0.46 1.4 - 0.156 0.066 0.18 0.11 0.0081 0.0079 U
Flucranthene mg/kg - - 1.3 3.8 - 0.14 0.18 0.68 0.83 0.0098 0.0079 U
Pyrene mg’kg - - 2.6 2.7 - 0.12 0.16 0.53 0.53 0.0096 0.00886
Benzo[alanthracene ma’kg - - 0.90 0.78 - 0.040 0.047 0.16 0.16 0.0081 U 0.0079 U
Chrysene mg/kg - - 0.84 0.64 - 0.044 0.046 0.15 0.16 0.0081 U 0.0079 U
Benzo[bjfluoranthene mg/kg - - 0.43 0.4 - 0.022 0.025 0.076 0.078 0.0081 U 0.0079 U
Benzo[k]fluoranthene mg/kg - - 0.55 0.38 - 0.021 0.025 0.080 0.080 0.0081 U 0.0079 U
Benzo[a]pyrene mg/kg 0.1 - .99. - 0.030 0.035 0.099 0.095 0.0081 U 0.0079 U
Indeno(1,2,3-c,d}pyrene ma/kg - - 0.37 0.15 - 0.012 0.013 0.037 0.035 0.0081 U 0.0079 U
Dibenzo{a,h]anthracene mag/kg -~ -- 0.12 0.059 - 0.0079 0.0078 U 0.014 0.014 0.0081 U 0.0079 U
Benzo[g,h,ilperylene mg/kg -- - - 0.016 0.016 0.0081 U 0.0079 U
cPAHs (see cPAHs calcs) mg/kg 0.1 - -~ 0.041 0.047 0.012 0.012

E=

- = Exceeds MTCA A cleanup levels,
e value reported exceeds the quantification range and is an estimate,

M = Hydrocarbons in the gasoline range are impacting the diesel range resuilts.

O = Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result.
U = The analyte was analyzed for, but was not detected above the reporied sample quanltitation limit.
U1 = The practical quantitation limit is elevated due to interferences present in the sample.

-- = Not analyzed/not available,
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Table 6. Soil Mixing Results Comparison

Gasoline (mg/kqa) Diesel (mg/kg) L.ube Ol (ma/kg)

Pre- Post- Pre- Post- Pre- Post-
Station No. Treatment Treatment Treaiment Treatment Treatment Treatment
B7 3900 190 790 34 100 29
cz 7 340 920 120 240 87
D13 92 29 130 78 68 180
H2 40 120 2316 260 120 190
H10 . 1000 180 580 100 130 110
G4 : 110 150 110 240 29 190
J7 5100 380 410 160 28 150
K5 5100 180 2200 210 150 130
L5 400 1800 320 460 380 190
L8 B0 140 6900 88 1100 a0
R7 b5 7 2000 180 08 150
Average 1441 321 1516 175 228 136
Average % Reduction
((Pre-Treatment-Post-Treatment)/
Pre-Treatment) 78 88 40

Notes:
mgfkg = Milligrams per kilogram.
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Table 7. Soil and Groundwater Post Treatment Sampling Program

Analysis
Sample Lead
Depth  Gasoline/ Diesel/ (total and Attenuation
Location Medium {ft) BTEX Lube Qil PAHs dissolved) Chloride Parameters'
Push Probes
PP-30 Saoil 10 X - X - - -
PP-31  Soil 10 X - X - - -
PP-32 Saoil 10 X - - - - -
PP-33 Soil 10 X - X - - -
PP34  Sail 10 - X - - - -
PP35 Soil 10 - X - - - -
PP36 Soil 8 - X - - -
Monitoring Wells?
MW-4R Soil 10 X - X - - -
Groundwater - X X X X X X
MW-9R Soil 9 X X X . - -
Groundwater X X X X X X
MW-11.  Groundwater - X X X X X X
MW-13R Groundwater - X X X X X X
MW-16R Groundwater - X X X X X X
MW-18R Groundwater - X X X X X X
MW-18R Groundwater - X X X X X X
MW-21R Soll 10 X - - - - -
Groundwater - X X X X X X
MW-22R Soil 10 X - X - - -
Groundwater - X X X X X X
MW-25 Groundwater - X X e X X X
MW-26R Soll 6 X - - - - -
Groundwater X X X X X X
Notes:

BTEX = Benzene, ethybenzene, toluene, and xylenes.

PAHs = Polycyclic aromatic hydrocarbons.

R = Replacement wall,

1= Nitrate, suliate, alkalinity, ferrous iron (dissolved), manganese (dissolved), methane and BODS5.
2. Monitoring well groundwater samples will be collected for three quarterly events.

- = Not applicable.
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Table 8. Six-Month Post Treatment Soil Sample Results

Sample [D:| MW-4R MW-9R MW10R MW-21R MW-22R MW-26R PP-30 PP-31 PP-32 PP-33 PP-3¢ : PP-35 PP-36
Date:| 12/29/09 12/15/09 12/29/09 12/15/09 12/29/09 12/29/09  12/15/09  12/29/09 12/29/09 12/15/09 12/15/09 ~ 12H15/09 12/29/10
Sample Depth {it) 10 9 7 10 10 9.5 . 10 10 10 10 10 10 8
MTCA A '
VOLATILE ORGANICS (mg/kg)
Benzene mg/kg 0.03 0.028 0.02U 05. 012 002 U
Toluene mg/kg 7| 0.047 U 0049 U 051U 0087 U --
Ethylbenzene mg/Kg 6 0.047 U 0.049 U 0.26 U1 0.78 £ --
m,p-Xylene mg/kg 9 0.13 0.049 U 0.43 1.3 | -
o-Xylene mg/kg 9] 0.047 U 0.049 U 026 U1 044 U | -
TOTAL PETROLEUM HYDROCARBONS (mg
Gasoline mg/kg 30 14 49U
Diesel Range mo/kg 2000 - -
Lube Oll Range mg/kg 2000 - - - - - - - mn -
PAHs (mg/kg) : :
Naphthalene mg/kg 5 0.55 0.99 - - 0.35 -- 1.3 0.045 -- 2.6 - - -
2-Methylnaphthalene mgfkg 1 3.8 - - 0.25 - 35 0.076 - 2.1 - -- -
1-Methylnaphthalene mg/kg 0.74 2 -~ - 5.2 - 3.5 0.054 - 1.2 - -- -
Acenaphthylene mglkg 0.027 0.031 - - 0.27 - 2.8 0.01 -- 0.15 - e -
Acenaphthene mg/kg 0.17 0.12 -- -- 1.2 - 0.5 0.047 = 0.39 -- - --
Fluorene mg/kg 0.18 0.12 = -~ i3 - 2.1 0.054 - 0.35 -- - =
Phenanthrene mgfkg 0.33 0.28 -- - 3.5 -- 6.6 0.14 - 0.76 -- - --
Anthracene ma/kg 0.047 0.074 - e 0.67 - 23 0.065 - 0.19 - - -
Fluoranthene mg/kg 0.15 0.34 -- - 0.84 - 3.4 0.083 -- 1.1 - - --
Pyrene mag/kg 0.17 0.29 - -- 1.5 - 5.8 0.091 e 0.87 - - -
Benzo[a]anthracene mg/kg 0.043 0.15 - - 0.5 - 1.9 0.025 -- 0.25 -- - ==
Chrysene mag/kg 0.044 0.17 - -- 0.42 - 1.7 0.038 - 0.23 - -- -
Benzo[blflucranthene mg'kg 0.038 0.11 -- -- 0.16 -- 0.75 0.034 -- 0.12 - -- -
Benzolk]fluoranthene my/kg 0.011 0.08 - -- 021 - 0.86 0.012 - 0.12 - - -
Benzo[a]pyrene mg/kg 0.1 0.033 0.1 - -- - 0.026 - 0.18 - - --
Indeno(1,2,3-c,d)pyrene mg/kg 0.014 0.059 - -~ 0.12 e 0.63 0.014 -- 0.079 - - -
Dibenzo[a,hlanthracene mg/kg 0.0077 U 0.023 - -= 0.049 - 0.22 0.0078 U - 0.027 - - -
Benzoig,h,ilperylene mg/kg 0.019 -- -- -- 0.018 - - - --
cPAHs' mg/kg 0.1]  0.044 -- -- - 0.035 - - -~ -
Notes:

O = Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result.

PAHs = Polycyclic aromatic hydrocarbons.

Shaded cell = Exceeds MTCA A cleanup levels.

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.

! = Total benzo(a)pyrene using toxicity equivatency method. One-half the detection limit was used for non-detected concentrations.
-- = Not analyzed.
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CERTIFICATES OF SOIL DISPOSAL




WASTE MANAGEMENMT

WASTE MANAGENIENT

17629 Cedar Springs Lane
Arlington, OR 97812
(541) 454-2643

Apl'll 19, 2010 (541) 4543279 Pax

Strider Construction

4721 NW Drive

Bellingham, WA 98226

CERTIFICATE OF DISPOSAL

Waste Management Inc., dba Columbia Ridge Landfill has received NON
HAZARDQUS Waste material from Strider Construction via Olympic View
Transfer Station (OVTS). The material has been commingled.

Date Received at CRL: June 12® through June 23 2009
Generator: ' City of Bremerton

Profile #: 101621WA

Tons Disposed: 1644.40 tons

Waste Description: PCS

I certify, on behalf of the above listed facility, that to the best of my
knowledge the above-described non hazardous waste was managed in
compliance with all applicable laws,

[ G A —

Victoria McKinney
Special Waste Billing Department

From everyday collection to environmental protection, Think Green? Think Waste Management.

@ Printed on 160% post-consumer recydod paper.



WASTE MIANAGENVIENT

17629 Cedar Springs Lane
Aurlington, OR 97812
(541} 454-2643

April 19,2010 (541) 454-3279 Pax

WASTE NMAMNALG

Strider Construction
4721 NW Drive
Bellingham, WA 98226

CERTIFICATE OF DISPOSAL

Waste Management Inc., dba Columbia Ridge Landfill has received NON
HAZARDOUS Waste material from Strider Construction via Olympic View
Transfer Station (OVTS). The material has been commingled.

Date Received at CRL: Jun 10“‘, 2009

Generator: City of Bremerton

Profile #: 101628WA

Tons Disposed: 31.49 tons

Waste Description: Treated Wood and Concrete

I certify, on behalf of the above listed facility, that to the best of my
knowledge the above-described non hazardous waste was managed in
compliance with all applicable laws,

Victoria McKinney
Special Waste Billing Department

From everyday callection to environmental protection, Think Green? Think Waste Management.

@ Printed on 700% past-condumer rédyeled poper.,



BORING LOGS




Parametrix Boring Log

Bori ID: MW-10R Sheet 1 of 1
orin : - - _

g ' Drilling Company: Starting Date: 12/29/09
Project Name: Chevron Interim Action Drilling Method: Direct Push Ending Date: 12/29/09
Project #: 255-1896-063 / 04-1304 Logged by: Lily Vagelatos Boring Depth: 15 ft
Location: Bremerton, WA Checked by: Ingmar Saul, L.G. Depth to Water: 7 ft

Sample '
& |2 2 2 £
% SE Description/Classification of Materials %_ g Boring Diagram | =
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Parametrix Boring Log

Bori ID: MW-13R Sheet 1 of 1
OI'lﬁg . = Drilli .
rilling Company: Starting Date: 12/14/09
Project N : Chevron Interim Action iling Method: Direct Push
ject Name: Chevro Drilling Metho u Ending Date: 12/14/09
Project #: 255-1896-063 / 04-1304 L. : Lily Vagelatos
lect # ogged by: Lily Vag Boring Depth: 15 ft
Location: Bremerton, WA ked by: Ingmar Saul, L.G.
ocatlon: bre Checked by: Ing au Depth to Water: 7 ft
Sample
- 10 o .
E 5= - - . o s I g
= |8 F Description/Classification of Materials %_ g Boring Diagram |Z
BIEE 5 g
o |-dd 7] o” o
0 Ground Surface o
' MIXED TREATMENT Z0NE
Sandy silt with gravel, tan brown, very moist. 3
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Parametrix Boring Log

Bori iD: MW-16R Sheet 1 of 1
Oi‘lng . "' illi .
Drilling Company: Starting Date: 12/29/09
Proj : Chevron Interim Acti Drilling M : Direct Push
roject Name on Interim Action rilling Method: Direc Ending Date: 12/29/09
Proj : 265-1896-063 / 04-1304 L : Lily Vagelatos
roject # / 0 ogged by: Lily Vage Boring Depth: 15 ft
ion: Bre W : Ingmar Saul, L.G.
Location merton, WA Checked by: Ing u Depth to Water: 7 f
Sample
= |2 =] & oy
"_r_,‘:' _3’_0 Description/Classification of Materials 2 g Boring Diagram =
£ |58 =3 a s
A= 5 3 5
=) n o [a]
Ground Surface o
SILTY GRAVELLY SAND
Gray brown, damp, fill. i
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Bottom of boring at 15 feet bgs.
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Parametrix Boring Log

Bori ID: MW-18R Sheet 1 of 1
oring 1LJ: = il .
Drilling Company: Starting Date: 12/29/09
i : i i illi : Direct P
Project Name: Chevron Interim Action Drilling Method: Direct Push Ending Date: 12/20/09
; : 955. y -1304 : Lily Vagelat
Project #: 255-1896-063 / 04-130 Logged by: Lily agea‘os Boring Depth: 15 ft
ion: , WA 1l r Saul, L.G.
Location: Bremerton Checked by: Ingmar Sau Depth to Water: 5 ft
Sample
O o ——
E D= . . . ° S . - £
=23 Description/Classification of Materials 2 e Boring Diagram |
g £ g 2
Q|36 7] e 0
0 Ground Surface \ o
SILTY GRAVELLY SAND
Gray brown, damp, fill. i
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Ground Water at 5' bgs ]
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Bottom of boring at 15 feet bygs.

Well Screen Sand Pack from 5" to 15"T

0.75" Diameter Prepacked Well Screen; 5 to 15
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Parametrix

Boring L.og

Bering ID: MW-19R Dritling Company:

Project Name: Chevron Interim Action
Project #: 255-1896-063 / 04-1304

Location: Bremerton, WA

Logged by: Lily Vagelatos

Drifling Method: Direct Push

Checked by: Ingmar Saul, L.G.

Sheet 1 of 1

Starting Date: 12/29/09
Ending Date: 12/29/09
Boring Depth: 15 ft

Depth to Water: 4 ft

Sample
— O [a] —
E o= . N : = £ N e
g x~] 8 Description/Classification of Materials %_ g Boring Diagram |
SIEE e | § §
alldd )] oc (=]
0 Ground Surface 0

15

20

SILTY GRAVELLY SAND
Gray brown, damp, fill.
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Bottom of boring at 20 feet bgs.
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Boring Log

Boring ID: MW-21R Drilling Company:

Project Name: Chevron Interim Action
Project #: 255-1896-063 / 04-1304

Location: Bremerton, WA

Drifling Method: Direct Push
Logged by: Lily Vagelatos
Checked by: Ingmar Saul, L.G.

Sheet 1 of 1

Starting Date: 12/15/09
Ending Date: 12/15/09
Boring Depth: 15
Depth to Water: 7 ft

Sample
— |0 a) > —
£ D . s g . B . . &
|28 Description/Classification of Materials .:g._ g Boring Diagram | T
A : g
aiamn 177 o (]
0 Ground Surface L.
MIXED TREATMENT ZONE
Sandy silt with gravel, tan brown, very moist. B
Tl
el
50" g
£ r
- 1]
n
e QL
o 8
= @
5 .. HQ__ % —5
Hl @ o
[ = B :‘g d
¥ IRl § T
" [£2] 3 : E
02 Hi S L
™~ 3 E R
g Iy ]
[\ -
Silty sand and gravel, tan brown, saturated, starting at MW21R-0100 T p=g |
approximately 10 ft bgs. 3 B i
40
\ .

20+

Bottom of boring at 15 feet bgs.

Well Screen Sand Pack from 5' to 15"T

0.75" Diameter Prepacked Well Screen; 5' to 15'
A
(5,1

20




Parametrix Boring Log

Bori ID: MW-22R ' Sheet 1 of 1
oring {D: - i :
Drilling Company: Starting Date: 12/14/09
Proj : Interim Action ilfi : Direct Push
roject Name: Chevron Interim Acti Drilting Methaod: Dire Ending Date: 12/14/09
Proj : 255-1896-063 / 04-1304 L : Lily Vagelatos
roject # 9% / ogged by: Lily Vag Boring Depth: 15 it
ion: B , WA : Ingmar Saul, L.G.
L.ocation: Bremerton Checked by: Ing Depth to Water: 10 ft
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Bori ID: MW-26R Sheet 1 of 1
Orin . = i .
9 Drilting Company: Starting Date: 12/14/09
. . . . - . Direct Push )
Project Name: Chevron Interim Action Dritling Method: Direct Pus Ending Date: 12/14/09
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Bori ID: MW-4R Sheet 1 of 1
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Boring Log

Boring ID: MW-9R Driling Company:

Project Name: Chevron interim Action
Project #: 2565-1896-063 / 04-1304

Location: Bremerton, WA

Drilling Method: Direct Push
Logged by: Lily Vagelatos
Checked by: Ingmar Saul, L.G.

Sheet 1 of 1

Starting Date: 12/15/09
Ending Date: 12/15/09
Boring Depth: 15t
Depth to Water: 9 ft
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wwiv,parametrix,.com

TECHNICAL MEMORANDUM

Date: November 6, 2009

To: Panjini Balaraju, P.E. - Ecology 7
From: David Dinkuhn, P.E, - Parametrix@
Subject: Interim Action Report

ce: Thomas Knuckey, P.E. - City of Bremerton

Bill Webb - Parametrix
Project Number:  255-1896-063
Project Name: Former Chevron Property RI/FS and Interim Action

FORMER CHEVRON PROPERTY INTERIM ACTION REPORT

This memorandum presents the results of the Interim Action (IA) performed at the Former Chevron Property site
during the summer of 2009, The objective of the IA was to significantly reduce contaminant levels at the site and
enhance bioattenuation processes so that cleanup levels are met within a reasonable timeframe, It is anticipated
that the restoration timeframe following the IA will be on the order of two to five years. The IA was conducted
acco1dmg to the Washington State Department of Ecology (Ecology) -approved IA Plan (Parametrix 2009). The
IA is one step in the overall cleanup process being conducted at the site under Agreed Order (AO) Number
DE-07TCPHQ-5024. -

The IA consisted of the removal of site debris, excavation and removal of contaminated soil from several hot
spots, and treatment of contaminated site soils by in-situ chemical oxidation (chemox). A detailed description of
these activities and the results for confirmation samples is p10v1ded below. A plan for follow-on soil and -
groundwater confirmation sampling is also provided. '

HOT SPOT SOIL REMOVAL

Contaminated soils were excavated and removed from Areas 1, 2, and 3 as shown on Figure 1. Sidewall and
bottom soil confirmation samples were collected from each excavation once all apparently contaminated soils
were removed. The locations of the confirmation samples are shown on Figure 1. Analytical results summaries
are provided in Tables 1 and 2. Note that Area [ was subdivided into subareas Al and A2. Note also that no
confirmation samples were collected from Area 3 since this area is located within the soil mixing area and
received later freatment during the soil mixing phase.

All confirmation soil concentrations from Areas 1 and 2 were below Ecology Model Toxics Control Act (MTCA)
Method A cleanup levels, These levels were established as applicable cleanup levels in the site’s Remedial
Investigation/Feasibility Study (RI/FS) work plan (Parametrix 2007). Results for samples collected from the
Area 3 contaminated soil stockpile are provided in Table 3. No samples were collected from contaminated soil
stockpiles from Areas 1 and 2.



TECHNICAL MEMORANDUM (CONTINUED)

A summary of the quantities of contaminated soil removed from each area is provided as follows:

e Area | (combined Areas 1A and 1B) - 924 tons. Average depth of excavation, Area 1A - 17 feet,
Area 1B — 13 feet. Groundwater encountered at approximately 16 feet. No dewatering conducted due to
slow infiltration rate. '

e Area?2— 476 tons. Average depth of excavation (2 feet. No groundwater encountered.

e Area3 — 244 tons. This quantity includes grossly contaminated soil excavated during the removal of the
nearby wooden bulkhead. Average depth of excavation - 6 feet. No groundwater encountered.

Contaminated soil was transported and disposed at Waste Management’s Subtitle D landfill located in Arlington,
Oregon. Soil disposal certifications are contained in the project files and are available upon request. In addition
to the contaminated soil, two buried bulkheads were removed to facilitate soil mixing. The treated timbers from a
wooden bulkhead were disposed at the same landfill as the contaminated soil. Concrete bulkhead debris was
observed to be clean and was disposed of at a local concrete recycling facility,

Clean overburden soil removed from Areas 1 and 2 was stockpiled separately and tested to confirm that it was
clean (approximately 500 cubic yards). Sample results are provided in Table 4. As shown, cleanup levels were
not exceeded in the samples and the clean overburden soil was replaced in the excavations in compacted lifts.
Oxygen Release Compound™ (ORC) was mixed with the clean soil backfill below the depths of 4 feet below
ground surface (bgs) in Areas 1 and 2 to provide an oxygen source for naturally-occurring bacteria. A total of
1,500 pounds of ORC was applied at an approximate rate of 1.5 pounds per cubic yard.

SOIL MIXING

Soils located within the soil mixing area (Figure 2) were treated in place by mixing using specialized equipment
manufactured by Lang Too! of Beaverton, Michigan. The equipment was used to mix soils between the depths of
8 and 14 feet bgs while simultaneously injecting a slurry containing RegenOx™, ORC™, and water. Refer to the
Interim Action Plan for a detailed description of the soil mixing procedure and chemical dosing rates. A total of
57,000 pounds of RegenOx ™ and 5,500 pounds of ORC™ were applied during the project.

Following an initial mixing pass, confirmation samples of the treated soil were collected from pre-determined
locations. Sample depths were targeted to reproduce the depths of samples collected during RUFS sampling
(Parametrix 2008). Samples were collected using new 2-inch outside-diameter PVC pipe inserted to the depths
required. Soil entering the end of the pipes was trapped in place by placement of tape over the above-ground end,
thereby creating a vacuum in the pipe. The pipe was then removed from the ground and a sample was placed into
appropriate sample containers. Confirmation samples were analyzed on the 7% day following soil treatment to
allow time for the majority (estimated at 90 percent) of the oxidation reaction to occur. Confirmation sample
locations are shown on Figure 2. Sample results are provided in Table 5.

The goal of the chemox freatment was to achieve at least a 70 percent reduction from pre-treatment
concentrations. Pre-treatment concentrations are provided in Table 5 as samples containing “PP-“ or “MW- in
the sample number. For each sample station, these results are in the left hand column. The right hand column(s)
contain the confirmation results. If the initial confirmation sample results did not meet the 70 percent criteria, a
second treatment pass was performed and a second confirmation sample was collected and analyzed. The chemox
treatment effectiveness is discussed according to individual petroleum fraction below and shown in Table 6.

Former Chevron Properfy 255-1896-063
Interim Action Report 2 Noventber 6, 2009



TECHNICAL MEMORANDUNM (CONTINUED)

Gasoline

Pre-treatment gasoline concentrations in site soils ranged as high as 5,100 milligrams per kilogram (mg/kg) with
an average of 1,441 mg/kg, Post treatment concentrations ranged as high as 1,800 mg/kg and averaged 321
mg/kg, Six of the eleven confirmation sample: stations experienced significant reductions in gasoline
concentrations. Concentrations increased at the remaining five stations. The increases are likely the result of
varying gasoline concentrations within the treatment zone soil (i.e., the confirmation samples could not be
collected from the exact spol where pre-treatment samples were collected and gasoline concentrations varied
between sample locations). A comparison of results is provided in Table 6. As shown, a calculation of gasoline
mass reduction indicates that, on average, a 78 percent reduction in gasoline mass was achieved.

Diesel

Diesel concentrations experienced significant declines and an average 88 percent mass reduction was achieved.
All remaining concentrations are below the MTCA A cleanup level.

Lube Oil

Lube oil concentrations also experienced overall declines and an average 40 percent mass reduction was achieved.
Note that all pre-treatment and post-treatment lube oil concentrations are below the MTCA A cleanup level.

Polycyclic Avomatic Hydrocarbons (PAHs)

PAHs were generally not analyzed in the pretreatment samples so a detailed comparison cannot be made.
However, PAs concentrations exceeding the cleanup level were reported in several of the confirmation samples.

CONFIRMATION GROUNDWATER MONITORING/SOIL SAMPLING

Follow-on soil and groundwater confirmation sampling will be conducted to provide an assessment of post-
treatment conditions. Groundwater will be sampled 6-, 9-, and 12-months following the IA to provide an
assessment of IA effectiveness and to establish trends in groundwater concentrations. It is anticipated that initial
sampling may show concentrations that are clevated above historical results because the chemox tfreatment acts to
desorb contaminants from the soil particles. However, concentration decreases should be seen during subsequent
sampling events. A single set of soil samples will be collected at 6-months following the IA concurrent with the
installation of new monitoring wells at the site.

A total of eleven monitoring wells will be sampled consisting of MW-4, MW-9, MW-11, MW-13, MW-16,
MW-18, MW-19, MW-21, MW-22, MW-25, and MW-26, shown on Figure 3. Note that nine of these wells are
located in soil mixing or excavation areas and will be replaced (the original well numbers will be modified with
an “R” to designate replacement). The replacement well for MW-4 will be installed between the former
locations of MW-4 and MW-14.

Replacement wells will be configured to be similar to the originals. Wells will be constructed of 2-inch LD.
PVC casing installed to a depth of 15 feet with 10-foot long PVC screens (0.020-inch slot), Surface completion
will consist of flush monuments. An exception is the replacement for MW-19, which will be installed to a
depth of 20 feet with a 15-foot long screen.

N

Soils from all monitoring well borings will be screened for the presence of contamination using visual and
olfactory methods. The results of the screening will be recorded on the well boring logs. A single soil sample
will be collected from selected wells located within the soil mixing area (MW-4R, MW-21R, MW-22R, and
MW-26R). The soil samples will be analyzed for gasoline and benzene, toluene, ethylbenzene, and total
xylenes (BTEX). In addition, locations where PAHs exceeded the cleanup level in the confirmation samples
will also be analyzed for PAHs (MW-4R and MW-22R). Soil sample depths will be selected to match the

Former Chevron Property 255-1896-063
Interim Action Report 3 November 6, 2009
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depths of nearby confirmation soil samples or, if no confirmation sample was collected nearby, the
groundwater table depth.

Four soil probes (PP-30 through PP-33) will be installed at the same time the wells are installed for the purpose
of assessing gasoline/BTEX and/or PAHs concentrations in areas where these concentrations exceeded the
cleanup. levels in the confirmation samples (H2, J7, K5, and LS). These samples will be analyzed for
gasoline/BTEX and PAHs as appropriate. Soil sample depths will be selected to match the depths of nearby
confirmation soil samples.

An additional soil probe (PP-34) will be advanced at location MW-10, where 160,000 milligrams per liter
(mg/1) diesel was detected during previous RI/FS sampling (Parametrix 2008). This result is thought to have
been biased high due to excessive sediment in the groundwater sample. The sample was collected using a
check ball sampler after it was discovered that the well casing was nearly completely filled with sediment,
rendering the well unusable. A soil sample will be collected from the probe at a depth corresponding to the
groundwater table. A groundwater sample will also be collected from the probe. Both the soil and
groundwater sample will be analyzed for diesel and lube oil to confirm or refute the previous data.

All groundwater samples from the wells will be analyzed for gasoline, BTEX, diesel, lube oil, lead, and PATs,
If lead and/or PAHs are not present at concentrations exceeding the cleanup levels during the 6-month
sampling event, their removal from the monitoring program will be considered.

To provide a baseline for assessing whether bioattenuation is occurring at the site, all groundwater samples will
be also be analyzed for nitrate, sulfate, alkalinity, dissolved ferrous iron, dissolved manganese, methane,
temperature, specific conductivity and biochemical oxygen demand (BODS5). The geochemical indicators
dissolved oxygen and redox potential will be measured in the field during well sampling. All groundwater
samples will also be analyzed for chloride so that an assessment of tidal influences can be made. A baseline
chloride concentration was obtained from a surface water sample collected from Smith Cove during the RI.

A summary of the soil and groundwater sampling program is provided in Table 7.
REPORTING

Raw sampling data will be made available upon request as it becomes available. Formal reporting for the soil
and groundwater sampling will be contained in the site’s RI/ES report currently planned for draft submittal in
September 2010.

Former Chevron Property 255-1896-063
Interim Action Report 4 Navember 6, 2009
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ATTACHMENTS

Figure 1. Soil Excavating Areas

Figure 2. Soil Mixing Arca

Figute 3. Well Location Plan

Table 1. Area 1 Excavation Confirmation Sample Results
Table 2. Area 2 Excavation Confirmation Sample Results
Table 3. Area 3 Contaminated Soil Stockpile Sample Results
Table 4. Areas 1 and 2 Clean Soil Stockpile Sample Results

' .TabIe 5. Soil Mixing Area Confirmation Sample Results

~ Table 6. Soil Mixing Results Comparison

Table 7. Soil and Groundwater Monitoring Program
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Table 1. Area 1 Excavation Confirmation Sample Results

Area 1.A Area 1.B

Sample No. BT01-0120 SWO01-0200 BT03-0140 SW03-0120 SWOQ7-0180 SW08-0150 SW13-0150 BT14-0170 BT15-0170 SW16-0150 SW17-0160 SW18-0150
Date Sampled: 6/16/2009 6/16/2009 6/16/2009 6/16/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 - 6/18/2009 6/18/2009 6/18/2009

Sample Depth (ft): 12 20 14 12 18 15 15 17 17 15 18 15
MTCA A

VCLATILE ORGANICS
Benzene mgafkg 0.03 0.020 U 0.020 U 0.020 U 0.020 U 0020 U g.020 U 0.03 0.020 U 0.020 U 0.020 U 0.020 U 0.020 U
Toluene mg/kg 7 0.086 U 0.040 U 0.035 U 0.038 U 0.087 U 0.672 U 0.089 U 0.096 U 0.093U 0.097 U 0.077 U 0.091U
Ethylbenzene mg/kg 6 0.12 0.040 U 0.035 U 0.038 U 0.087 U 0.072 U . 0.59 . 0.086 U 0.44 0.26 0.077 U 0.091 U
m,p-Xylene mg/kg a 0.26 0.040 U 0.035 U 0.038 U 0.080 0.072 U 0.68 0.006 U 0.58" 0.27 0.077 U 0.091 U
o-Xylene mgfkg 9 0.67 0.040 U 0.035 U 0.038 U 0.087 U 0.072 U 0.74 0.096 U 0.58 : 0.22 0.077 U g0 U
TOTAL PETROLEUM HYDROCAREONS
Gasoline mg/kg 100 22U 40U 35U 38U 8.7U 72U 89U 96U 9.3 U 97U 7.7 U 91U
Diesel Range mg/kg 2000 900 Z 44 27 U 28 U 580 27 U 150 27 U 290 28 U 28 U 28 U
Lube Oil Range mg/kg 2000 160 Z 56 U 54 U 55 U 56 U 54 U 56 U 54 U 556 U 56 U 56 U 56 U
POLYCYLIC AROMATIC HYDROCARBONS (PAHS) :
Naphthalene mg/kg 5 . - - -- 0.0074 U : - - -- 0.013 -~ -- --
2-Methylnaphthalene mg/kg - - - - -- 0.0074 U - - -~ 0.059 . -~ - -
1-Methylnaphthalene mg/kyg - -- -- -~ - 0.0074 U -- -- - 0.28 -- - -
Acenaphthyiene mg/kg -- - - - - 0.0074 U - -- -- 0.00956 s - -
Acenaphthene mg/kg - -- - - - 0.0074 U - - - 0.025 - - -
Fluorene mgfkg - -- -- - -- 0.0074 U - - - 0.13 - - --
Phenanthrene mg/kg - - -- - -~ G.0074 U -- - - 0.13 -- - .
Anthracene markg - - -- - - 0.0074 U -~ n - 0.00986 -- -- -
Flucranthene mg/kg - - -~ - - 0.0074 U - -- -- 0.0073 U - -- -
Pyrene mg/kg -- -- - - - 0.0074 U -- - -- 0.0073 U - -~ --
Benzofalanthracene mg/kg -~ - - -~ -- 0.0074 U - - - 0.0073 U - - -
Chrysene mg/kg - - - - - 0.0074 U -- -- - 0.0073 U - - —
Benzo[blfluoranthene mg/kg - - e - -- 0.0074 U - -- -- 0.0073 U : - -- -
Benzo[k]fluoranthene mg/kg -- -~ e - - 0.0074 U -~ - -- 0.0073 U - e --
Benzola]pyrene mg/kg 01 -- - - - 0.0074 U - - -- 0.0073 U - - e
Indeno(1,2,3-c,d)pyrene mg/kg - - - - - 0.0074 U - - - 0.0073 U - - -
Dibenzo[a,hlanthracene markg - - - - - '0.0074 U -- - - 0.0073 U - - -
Benzofg,h,ijperylene ma/kg - -~ -- - -~ 0.0074 U -- -- - 0.0073 U - -- --
cPAHs (see cPAHs calcs)  maglkg 0.1 -- - — -- 0.011 -- - -~ 0.011 . -- - -

Notes:

mg/kg = Milligrams per kilogram.

U = The analyte was analyzed for, but was nct detected above the reported sample quantitation fimit.
Z = Hydrocarbons in the diesel range are impacting lube oil results

- = Not analyzedinot available.
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Table 3. Area 3 Contaminated Soil Stockpile Sample Results

Sample No. SB01-0000 SB02-0000
Date Sampled: 6/2/2009 6/2/2009
Sample Depth (it): 0.5 0.5
VOLATILE ORGANICS MTCAA
Benzene mglkg
Toluene ma/kg
Ethylbenzene mg/kg
m,p-Xylene ma/ka
o-Xylene mg/kg _
TOTAL PETROLEUM HYDROCARBONS
Gasoline mg/kg 100{ " 21000
Diesel Range mg/kg 2000 660 M
Lube Qil Range mg/kg 2000 330 M
METALS
Total Lead mg/ky 250 40 44
‘Notes:

'Shaded cells | = Exceads MTCA A cleanup levels.

mgikg = Milllgrams per kilogram.

U = The analyte was analyzed for, but was not detected above the reported sample quantitation limit.
-. = Not analyzed/not avallable.
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Table 4. Areas 1 and 2 Clean Soil Stockpile Sample Resuits

Sample No. SP19-0000 SP20-0000 SP21-0000 SP22-0000 SP-23-0000
Date Sampled; 6/18/2009 6/18/2009 6/18/20092 6/18/2009 6/18/2009
Sample Depth (ft): 0.5 0.5 0.5 0.5 0.5

VOLATILE ORGANICS MTCAA
Benzene mg/kg 0.03 0.020 U 0.020 U 0.020 U 0.020U 0,020 U
Toluene malky 7 0.045 U 0.088 U 0.048 U 0.042 U 0.044 U
Ethylbenzene  malkg 6 0.045 U 0.083 U 0.048 U 0.042 U 0.044 U
m,p-Xylene mg/kg 9 0.045 U 0.083 U 0.048 U 0.042 U 0.044 U
o-Xylene - mglkg 9 0.045 U 0.088 U 0.048 U 0.042 U 0.044 U
TOTAL PETROLEUM HYDROCARBONS
Gasoline ma/kg 100 45U 88U 48U 42U 44U
Diessl Range  mga/kg 2000 25U 33 28U 286U 30
Lube Oil Range mg/kg 2000 50 U 54 U 55 U 53U 89

Notes:
mgfkg = Milligrams per kilogram.

U = The analyte was analyzed for, but was not dstected above the reported sample quantitation limit.
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Table 5. Soil Mixing Area Confirmation Sample Resuits

Station No: B7 c2 D13 H2 H10 G4
Sample No.:| PP-17 B7-0100 MW.-26 C2-0096 C2-2095 PP-18 P13-0100 PP-16 H2-0100 H2-2100 PP-12 ‘H10-0100 PP-15 G4-1100 G4-2100
Date Sampled:| 3/6/2008 6/4/2009 3/7/2008 6/5/2009 6/16/2009 3/6/2008 6/9/2009 3/6/2008 6/5/2009 6/16/2009 3/6/2008 6912009 3/6/2008 6/11/2009 6/16/2009
Sample Depth (it) 10 10 9.5 9.5 9.5 10 10 10 10 10 10 10 10 10 10
MTCA A !
VOLATILE ORGANICS j
Benzene markg 0.03 0.028 U | [ 2
Toluene mg/kg 7 0.14 U 032U . 0.085U
Ethylbenzene my/kg 6 014 U 1.9 031U 0.097
m,p-Xylene mg/kg 9 0.14 U 4.7 0.52 0.19
o-Xylene mg/kg 9 0.14 U 1.1 031U 0.065 U
TOTAL PETROLEUM HYDROCARBONS
Gasoline mg/kg 30| 400 14U 290
Diesel Range mg/kg 2000 8 U1 920 78
Lube Oil Range mg/ka 2000 100 M 59 U1 240 180
POLYCYCLIC AROMATIC HYDROCARBONS (PAHS!
Naphthalene mg/kg 5 - 0.18 -- 0.23 0.25 -- 0.0087 - 0.12 0.063 - 0.14 -~
2-Methylnaphthalene ma’kg - -- 0.46 -- 0.33 0.44 - 0.036 -- 0.73 0.26 - 0.34 -
1-Methylnaphthalene mg/kg - - 0.23 - 0.31 0.32 - 0.027 - 0.75 0.50 - 0.19 --
Acenaphthylene ma/kg g - 0.0078 U - 0.054 0.033 - 0.029 -- 0.14 0.15 - 0.0085 U --
Acenaphthene mg/kg - - 0.022 - 0.098 0.075 - 0.0098 - 0.16 0.1 - 0.014 -
Fluorene mag/kg - -- 0.033 - 0.087 0.064 - 0.024 - 0.25 0.19 - 0.027 -
Phenanthrene mg/kg - . 0.0692 - 0.26 0.18 - 0.099 -- 0.93 0.59 - 0.068 -
Anthracene ma/kg -- - 0.0095 - 0.072 0.050 - 0.028 - 0.34 0.18 - 0.012 --
Fluoranthene mg/kg - -- 0.031 -- 0.11 0.072 -- 0.074 - 0.53 0.27 - 0.046 -
Pyrene mg/kg - — 0.026 -- 0.21 C.13 - 0.14 - 0.93 0.51 - 0.047 -
Benzolalanthracene mo/kg -~ - 0.0078 U - 0.065 0.041 - 0.050 - 0.27 0.17 - 0.016 -
Chrysene mg/kg - - 0.0078 U - 0.062 0.040 - 0.053 - 0.22 0.15 - 0.018 -
Benzo[b]fluoranthene mg/kg - - 0.0078 U - 0.035 0.022 - 0.035 -- 0.1 0.080 -- 0.013 --
Benzo[klfluoranthene mg/kg -- -- 0.0078 U - 0.044 0.028 - 0.040 - -- 0.012 -~
Benzo[a]pyrene ma/kg 0.1 - 0.0078 U - 0.082 0.047 — 0.073 - - 0.013 _
Indeno(1,2,3-c,d)pyrene mg/kg - - 0.0078 U -- 0.043 0.025 - 0.034 -- - 0.00895 U --
Dibenzo[a,hlanthracene mo/kg -- - 0.0078 U -- 0.012 0.0084 U -- 0.011 - -- 0.0089 U --
Benzo[g,h,ijperylene mg/kg - - 0.0078 U -- 0.044 -- 0.043 - -- 0.0094 -
cPAHs (see cPAMs calcs)  muglky 0.1 - (0.012 -- _ 0.060 -~ 0.091 - - 0.019 --
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Table 5. Soil Mixing Area Confirmation Sample Results

Stafion No: J7 K5 L5 18 R7
Sample No.;| PP-13 J7-0100 J7-2100 PP-28 K5-0100 PP-26 L5-0100 L5-2100 PP-23 1.8-0020 L8-2090 PP-8 R7-0800 R7-2100
Date Sampled:| 3/6/2008 6/8/2009 6/17/2009 8/20/2008 6/8/2009 8/20/2008 6/8/2009 6/17/2009 6/23/2008 6/8/2009 6/17/2008 3/7/2008 6/10/2008 6/22/2009
Sample Depth (ft) 10 10 10 10 10 10 10 10 9 9 9 8 8 8
MTCA A |

VOLATILE ORGANICS 7 o
Benzene mg/kg 0.03 21 Ut :0.064 |
Toluene ma/kg 7 52 W 0.14 U
Ethylbenzene mg/kg 6 0.37
m,p-Xylene mg/kg 9 0.84
o-Xylene mg/kg 9 0.78
TOTAL PETROLEUM HYDROCARBONS
Gasoline mg/kg 308 14U
Diesel Range mg/kg 2000 180
Lube Qil Range mg/ky 2000 98 M 150
POLYCYGLIC AROMATIGC HYDROCARBONS {PAHS!
Naphthalene ma/kg 5 - -- 1.8 - 1.9 0.70 -- 0.021 0.011 - 0.0097 0.0079 U
2-Methylnaphthalene mg/Kg - - -- 0.88 - 29 1.3 - 0.087 0.022 - 0.021 p.0079 U
1-Methylnaphthalene mag/kg - - -- 0.77 -- 1.6 0.81 - 0.15 0.041 -- 0.054 0.0079 U
Acenaphthylene ma/kg - - -- 0.039 - 0.014 0.021 - 0.030 0.015 - 0.0081 U 0.0079 U
Acenaphthene ma/kg - -- - 2.3 -- 0.13 0.20 -- 0.45 0.24 -- 0.0081 U 0.0079 U
Fluorens ma/ky - - - 20 - 0.14 0.19 - 0.44 0.22 - 0.025 0.0079 U
Phenanthrene mg/kg - - - 59 -- 0.27 0.38 - 1.3 0.50 - 0.026 0.0079 U
Anthracene malkg - -~ - 1.4 - 0.15 0,066 —~ 0.18 0.11 - 0.0081 U 0.0079 U
Fluoranthene mg/kg - - - 3.8 - 0.14 0.18 - 0.68 ¢.63 - 0.0098 0.0079 U
Pyrene malkg - - -- 27 - 0.12 0.16 - 0.53 0.53 -- 0,0096 0.0086
Benzo[alanthracene mg/kg - - - 0.78 - 0.040 0.047 -- 0.16 6.16 - 0.0081 U 0,0079 U
Chrysene mg/kg - - -- 0.64 -- 0.044 0.045 - g.15 0.16 -- 0.0081 U 0.0079 U
Benzo[b]fluoranthene ma/kg - P -- 0.4 - 0,022 0.025 -- 0.076 0.078 - 0.0081 U 0.0079 U
Benzo[kHfiuoranthene mg/kg -- - -- - 0.021 0.025 -- 0.080 0.p80 -- 0.0081 U 0.0079 U
Benzola]pyrene mg/kg 0.1 - - - 0.030 0.035 - 0.099 0.095 - 0.0081 U 0.0079 U
Indeno(1,2,3-c,d)pyrene ma/kg - . -~ - 0.012 0.013 -- 0.037 0.035 - 0.0081 U 0.0079 U
Dibenzo{a,h]anthracene mg/kg - -- - 0.059 - 0.0079 U 0.0078 U - 0.014 0.014 - 0.0081 U 0.0079 U
Benzolg,h,ilperylene mg/kg - - - - 0.016 0.016 — -~ 0.0081 U 0.0079 U
cPAHs {see cPAHs calcs)  mglkg 0.1 -- - - 0.041 0.047 - -- 0.012 0.012

'= Exceeds MTCA A cleanup levels.

E = The value reported exceeds the quantification range and is an estimate.

M = Hydrocarbons in the gasoline range are impacting the diese! range results,

0 = Hydrocarbons Indicative of heavier fuels are present in the sample and are inpacting the gasoline result,
U = The analyte was analyzed for, but was not detected above the reporied sample quantitation limit.
U1 = The practical quantitation limit is elevated due to interferences present in the sample.

-- = Not analyzedinot available.
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Table 6. Soil Mixing Results Comparison

Gasoline (mg/kg) Diesel (ma/kg) Lube O {mg/kg)

Pre- Post- Pre- Post- Pre- Post-
Station No. Treatment Treatment Treatment Treatment Treatment Treatment
B7 3900 190 790 34 100 29
c2 7 340 820 120 240 87
D13 92 29 130 78 68 180
H2 40 120 2316 260 120 190
H10 1000 180 580 100 130 110
G4 110 150 110 240 29 190
J7 5100 380 410 160 98 150
K& 5100 190 2200 210 150 130
L5 400 1800 320 4860 380 190
L8 50 140 6900 88 1100 a0
RY 55 7 2000 180 98 150
Average 1441 321 1616 175 228 136
Average % Reduction
((Pre-Treatment-Post-Treatment)/
Pre-Treatment) 78 88 40

Notes:
mgfkg = Milligrams per kilogram.
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Table 7. Soil and Groundwater Monitoring Program

Analysis
Sample ' Lead
Depth  Gasoline/ Diesel/ (total and Attenuation
Location Medium (ft) BTEX Lube Qil PAHs dissolved) Chloride Parameters'
Push Prohes
PP-30 Saqll 10 X - X - - -
Groundwater - - - - - -
PP-31 Sail 10 X - X - - -
Groundwater - - - - - - -
PP-32 Sail 10 X - - - - -
Groundwater - - - - - - -
PP-33 Soil 10 X - X - - -
Groundwater - - - - - - -
PP34  Soall Gw? - X - - - -
Groundwater - L X - - - -
Monitoring Wells®
MW-4R Soil 9 X - X - - -
Groundwater X X X X X X
MW-9R Soil - - - - - - -
Groundwater - X X X X X X
MW-11  Sail - - - - - - -
Groundwater - X X X X X X
MW-13R Sail - - - - - - -
Groundwater - X X X X X X
MW-16R Sail - - - - - - -
Groundwater - X X X X X X
MW-18R Soil - - “ - - - -
Groundwater - X X X X X X
MW-19R Soil - - “ - - - -
Groundwater - X X X X X X
MW-21R  Soll 10 X - - - - -
Groundwater - X X X X X X
MW-22R Soil 10 X - X - - -
Groundwater - X X X X X X
MW-25 Soil - - - - - - -
Groundwater - X X X X X X
MW-26R Soil 9.5 X - - - - -
Groundwater - X X X X X X
Notes;

'z Nitrate, sulfate, alkalinity, ferrous iron (dissolved), manganese (dissolved), methane and BODS.
2= Monitoring well groundwater samples will be collected for three quarierly events,

3= golt sample will be collected at the groundwater table depth,

- = Not applicable.
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