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TECHNICAL MEMORANDUM
PHASE 2 SOIL CHARACTERIZATION

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon
DEQ ECSI File #2277

1.0 INTRODUCTION

This Technical Memorandum presents the results of field and laboratory analytical work
completed in August/September 2003 and March/April 2004 for the Remedial
Investigation/Feasibility Study (RI/FS) at the Astoria Area-Wide Petroleum Site, Astoria,
Oregon. The purpose of this technical memorandum is to present data collected as part of the
Phase 2 soil characterization program for the RI. Compilations of data gathered, including

boring logs and chemical analytical results, are included as appendices.

1.1  BACKGROUND

The Astoria Area-Wide site comprises properties located at and near the Port of Astoria in
Astoria, Oregon. The location of the site is shown on Figure 1. The Regional Study Area
(RSA) includes the Astoria Area-Wide site and the surrounding areas. The RSA is located in
Section 7, Township 8 North, Range 9 West, and Section 12, Township 8 North, Range 10
West, Willamette Base and Meridian. The Astoria Area-Wide site includes that property
bounded by the Burlington Northern Railroad tracks to the southeast, Portway to the
northeast, the Columbia River to the northwest, and Hamburg Street (including the former
McCall bulk plant); and the property bounded by the Burlington Northern Railroad tracks to
the northwest, Hamburg Street to the southwest, Marine Drive to the southeast, and Portway

to the northeast.
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A topographic high to the east forms a prominent hill overlooking the RSA. West Marine
Drive (US Highways 26, 30, and 101) is located on a topographic bench, at the base of the
prominent hill, approximately 15 feet above the level of the Port facilities. The Columbia

River flows to the west on the north side of the RSA. Youngs Bay lies to the south.

The area around the Port has been used for petroleum storage and distribution since the
1920s. Aboveground storage tanks (AST), underground storage tanks (UST), and pipelines
are present on several of the facilities subject to this investigation. Historically, the area was
home to at least four bulk petroleum storage facilities and five vehicle fueling or service
stations between West Marine Drive and the Columbia River in the RSA. Pipelines from at
least three of the bulk fuel storage facilities extend onto piers at the Port. The area is
currently zoned for industrial and commercial uses and the zoning is expected to remain
unchanged. Figure 2 shows the RSA and the locations of each of the properties subject to the
Unilateral Order issued by the Oregon Department of Environmental Quality directing
investigation at the Astoria Area-Wide site. Remedial actions have been conducted at several

facilities in the RSA.

1.2 SUMMARY OF WORK COMPLETED

The scope of the second phase of soil characterization at the Astoria Area-Wide site is
presented in RI/FS Work Plan Addendum, Phase 2 Soil Characterization (EnviroLogic
Resources, Inc., 2003b). This work plan (Phase 2 Work Plan) was developed based on data
collected from the Phase 1 Remedial Investigation/Feasibility Study (RI/FS) field activities
and historical information documented in the RI/FS and Interim Remedial Action Measures
(IRAM) Work Plan, Phase 1 (RI/FS Work Plan)(EnviroLogic Resources, July 2002). The
Phase 1 field activities were completed at the site in August and September 2002. The soil
analytical results for the Phase 1 RI/FS field activities are presented in the Technical
Memorandum, Phase 1 Source/Soil Characterization (Phase 1 Soil TM) dated January 30,
2003 (EnviroLogic Resources, January 2003a).
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For Phase 2, eighty-eight (88) soil samples were collected on August 26 through 28, 2003;
September 3 through 10, 2003; and March 31, 2004. Soil sampling and analytical procedures
were performed as outlined in the Field Sampling Plan (Appendix A of the RI/FS Work Plan)
and the Quality Assurance Project Plan (Appendix B of the RI/FS Work Plan). The boring
locations are shown on Figure 2. Most of the soil samples were collected from soil borings
drilled during monitoring well installation in August and September 2003. The remaining
soil samples were collected from soil borings advanced in March 2004. Five other soil

samples were collected from the excavations around the historical petroleum pipelines.

In March 2004, an investigation of the historical Shell/Mobil/Niemi petroleum pipelines
located at the Port of Astoria was conducted. The purpose of the investigation was to further
assess soil conditions adjacent to the historical pipelines, evaluate the current condition of the
remaining sections of the pipelines, and decommission the pipelines if warranted. The
activities included soil sampling and analyses, exposing and accessing the pipelines at
several locations, inspecting the pipelines, removing product from the pipelines,
decommissioning in place the pipelines. This work was conducted based on the scope of
work included in RI/FS Work Plan Addendum, Historical Shell/Niemi/Mobil Petroleum
Pipelines Investigation and Decommissioning Work Plan, dated December 18, 2003

(Pipeline Work Plan).

1.3 MODIFICATIONS TO THE WORK PLANS

The proposed test pit southeast of the Port shop, EX-5, was not excavated. This proposed
excavation was labeled as EX-4 in the Pipeline Work Plan; and EX-4 was labeled as EX-5.
Test pit EX-2 was extended in order to investigate along the pipeline observed at this

location.
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2.0 METHODS AND PROCEDURES

Standardized methods and procedures were developed prior to commencement of field
activities. This protocol helped to control the quality of samples collected, provided a
consistent framework for description of geologic materials, and helped to protect the health
and safety of all site personnel. Quality-assurance protocols utilized are discussed in detail in
the Quality Assurance Project Plan (QAPP) in Appendix B of the RI/FS Work Plan.
Technical Specifications for Drilling Operations are in Appendix E of the RI/FS Work Plan.
The fieldwork was performed at the site from August 26 through September 11, 2003; and
March 29 through April 1, 2004.

2.1 DRILLING PROGRAM

Geo-Tech Explorations, Inc. (Geo-Tech), of Tualatin, Oregon, installed 36 ground-water
monitoring wells using hollow-stem auger drilling rigs at the Astoria Area-Wide Petroleum
Site in August and September 2003. The Technical Memorandum, Phase 1 Monitoring Well
Installation (EnviroLogic Resources, 2004) contains the results of the monitoring well
installation fieldwork. In March of 2004, 14 soil borings were drilled by Geo-Tech using a
Geoprobe “rig.

Standardized protocols were employed during the soil-sampling operation. Soil samples
were collected during hollow stem auger drilling by driving a 1.5-foot long, 2-inch I.D., split-
spoon sampler with a 140-pound hammer. Brass sleeves were inserted into the sampler when
samples were collected for laboratory analysis. End caps were fitted over Teflon sheeting at
the ends of the brass sleeve and stored in resealable bags in a cooler with ice. Where samples
were not necessary, the soil was collected in the split spoon sampler without sleeves. Soil
samples were generally obtained and logged at 5-foot intervals (5, 10, 15, etc. feet) as

specified in the RI/FS Work Plan.
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A portion of each soil sample was also collected into resealable bags to measure organic
vapors with a photoionization detector (PID). When drilling soil borings using the
Geoprobe®, soil samples were collected from the 2-inch diameter cellulose acetate butylate
(CAB) sleeves. With the plastic sleeve in place inside the sampler, the sampler was
advanced into the ground, thereby coring the soil inside the sampler’s disposable, single-use
CAB liner. After each drive, the sleeve was cut length-wise to expose the recovered soil.
Samples were collected by transferring the recovered soil into sample jars. A new plastic
sleeve was placed inside the core sampler, and the core sampler was advanced to the next

sample depth. The samples were stored in coolers with ice until delivered to the laboratory.

Samples from the pipeline investigation were collected from the walls and from beneath the
pipelines inside the excavations. The soil was collected into glass sample jars and stored in a

cooler with ice until delivered to the laboratory.

Laboratory analyses were conducted at North Creek Analytical, Inc., (NCA) and focused on
petroleum products and their constituents. Samples were collected from areas and depths
where data gaps existed, and/or where potential contamination was noticeable by sight, odor,
or PID. Soil samples collected from the unsaturated zone were examined for lithology as
well as for visual evidence of petroleum hydrocarbon impacts. Many soil samples were field
screened with a PID. The field representative logged the lithology of each boring as it was
drilled. These logs are presented in Appendix A.

Upon completion of each temporary boring, the boring was abandoned using bentonite,
completely filling each hole to the ground surface. Boring locations were marked with a nail

and flag for survey. Asphalt patches covered the boring locations where appropriate.
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23 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC)

Samples were collected from known or suspected areas of contamination and from areas
located to provide information where data gaps existed. Sampling procedures and protocols
for each sampling activity were developed to meet the project data quality objectives and
were based on proven and acceptable sampling methods as established by EPA guidance

documents, Oregon state regulations, and professional judgment.

Laboratory method blanks were analyzed to evaluate whether the analytical results are
representative of the sampled material and not influenced by non-site related contamination.
Laboratory QC samples included laboratory matrix or method spikes, laboratory matrix spike
duplicates, laboratory duplicates, and laboratory method blanks. Analytical reports from
NCA were accompanied by QC results, and other necessary analytical information for

evaluation of the quality of the data. A review of these data is included in Appendix B.




EnviroLogic Resources, Inc.

3.0 SOIL CHARACTERIZATION PROGRAM

A total of 50 borings were drilled at the Astoria Area-Wide site during August and
September 2003; and March 2004. Borings used for later installation of ground-water
monitoring wells, as well as Geoprobe ® borings were designed to fill identified data gaps
remaining after completion of Phase 1. Figure 2 shows the locations of these soil borings. A
lithologic log was created for each boring (Appendix A) and soil samples were collected for

laboratory analysis (Appendix B). The depth of each boring is included on the lithologic log.

Two soil borings were drilled at/near the Youngs Bay Texaco site [SB-105(C) and SB-
004(A)] and 4 borings were drilled on the former Chevron/McCall bulk plant site [SB-
253(C), SB-254(C), SB-255(C), and SB-256(C)]. A total of 14 soil borings were drilled
either at the Delphia Oil Bulk Facility [SB-320(D) through SB-322(D), SB-330(D), SB-
003(A), and SB-016(A)], Val’s Texaco[SB-323(D) through SB-329(D) and SB-331(D)] or
on adjoining streets. Soil boring SB-331(D) was added due to refusal in SB-326(D).

Two soil borings [SB-410(F) and SB-017(A)] were drilled below the Harris/Van West
property. Soil boring SB-410(F), was drilled on the driveway adjacent to and below the west
side of the Harris/Van West property. Soil boring SB-017(A) was drilled below the property
towards the Niemi Cardlock, which is approximately 15 feet lower in elevation than the
Harris/Van West site. To the west of the Niemi Cardlock two borings [SB-834(Q) and SB-
835(Q)] were drilled at the Qwest site (Figure 2). To the north of the Qwest site, on the north
side of Industry Street, one boring was drilled [SB-005(A)].

Three borings were drilled at the Niemi Cardlock Facility [SB-630(N) through SB-632 (N)]
and boring SB-015(A) was drilled on Industry Street northwest of the Facility. Five borings
were drilled at and adjacent to the former Mobil/Niemi Oil Bulk Plant [SB-627(N) through
SB-629(N), SB-018(A), and SB-019(A)].
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Seven soil borings [SB-001(A), SB-002(A), and SB-006(A) through 010(A)] were drilled in
the area surrounding the Port offices and the McCall Oil pipeline and diesel release area.
SB-001(A) was drilled north of the offices at the base of Pier 2 and SB-721(A) was drilled at
the end of Pier 3. Southeast of the Port offices in the vicinity of the former furniture
manufacturing and steelworks buildings five soil borings [SB-001(A) through SB-SB-014(A)
and SB-020(A)] were drilled. Further to the east, at the former Shell bulk facility, three soil
borings [SB-912(S) to SB-914(S)] were completed.

Soil samples were collected in each of the borings and analyzed for COls in accordance with
the Phase 2 Work Plan. After soil samples were collected, the soil borings or Geoprobes®
were backfilled with bentonite or completed as monitoring wells. Monitoring well

construction details are included on the lithologic logs in Appendix A.

Based on a review of all the boring logs most of the Astoria Area-Wide site is underlain by
gray and light brown sand fill. Lenses of silt and clay are present in the fill as well as gravel,
wood, and other organics. In addition, two native materials were encountered beneath the
site; native river deposits and the Astoria Formation. The native materials were not
encountered near the site surface but at depth. This is consistent with the conceptual

hydrogeologic model presented in the Work Plan.

Native river deposits consisting of dark greenish-gray silty sandy clay with cobbles were
encountered beneath the Qwest site as in SB-802(Q). The deposit was encountered at a depth
of 9 feet. During the second phase of drilling, very hard dark brownish gray dry clay was
encountered beneath the Qwest site [SB-834(Q)], the western edge of the Niemi Cardlock
[SB-632(N)] site and the Harris/Van West site [SB-017(A)]. Mudstone and yellowish-red
and yellowish-brown silts were encountered in soil borings located at the Harris/Van West
[SB-404 (F)] site and the Youngs Bay Texaco [SB-101(C), SB-004(A) and SB-103(C)] site,
respectively. The mudstone and silts were encountered near the base of the borings from
depths of 14 to 18 feet. In soil boring SB-004(A) the mudstone was underlain by a light gray
silty clay. The mudstone, silty clay and silt is interpreted to be part of the Astoria Formation.
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Ground water was generally encountered between depths of 6 and 9 feet at the site, except
along West Marine Drive. The three sites along West Marine Drive have a surface elevation
approximately 15 feet above the remainder of the site and the depth to ground-water was

generally 22 feet. Boring logs for each site are presented in Appendix A.
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4.0 OCCURRENCE OF COIs IN SOIL

Most borings at the Astoria Area-Wide site were sampled and analyzed for petroleum
hydrocarbons, including VOCs in soil. Analyses for gasoline; diesel; RBDM VOCs;
SVOCS; and metals were conducted as part of the Phase 2 RI. Table 1 presents a listing of

chemicals detected in soil during the Phase 2 soil characterization of the RI.

4.1 OVERVIEW OF STATISTICAL DATA ANALYSIS

Statistical analyses of the soil chemistry data collected at the Astoria Area-Wide site were
conducted and are presented in Table 1. These statistical analyses were performed to help
describe the analytical data, and are not intended to be used for purposes of assessing human

health or ecological risk.

Table 1 presents the number of samples analyzed and the number of samples with detections.

From this the frequency of detection is calculated:

Number of samples with detections/Total number of samples = Frequency of Detection (%)

The maximum value detected for each constituent is also shown on Table 1.

4.2  DISCUSSION OF RESULTS

The soil analytical results from all Phase 2 soil borings are summarized in Table 3 through
Table 6. Figures 3 through 7 show the occurrence of petroleum hydrocarbons and
representative COIs based on the Phase 2 soil analytical data. These figures show the
locations of borings and the analytical results for borings where soil samples were collected

and analyzed. Not all borings were sampled during the Phase 2 soil investigation.

10
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Gasoline and diesel, presented on Figures 3 and 4, were detected in approximately 40% and
60% respectively of the samples analyzed for these hydrocarbons. Eighty-four samples were
analyzed for gasoline and diesel. The highest concentration of diesel during the Phase 2

sampling event was 14,000 mg/kg. Gasoline ranged from nondetect to 5,960 mg/kg.

Figures 5 and 6 show the occurrence of BTEX (benzene, toluene, ethylbenzene, and xylenes)
and benzene, respectively. BTEX is a common group of chemicals used to describe gasoline
releases. Of these, benzene is considered the most hazardous but it also degrades rapidly.
The occurrence of BTEX is similar to the occurrence of gasoline at the Astoria Area-Wide
site. Benzene, however, was detected in only 22% of 77 analyses for this constituent and its
distribution is not as widespread as gasoline or the other aromatic constituents. The

maximum concentration of benzene detected during the Phase 2 sampling was 4.39 mg/kg.

Naphthalene was detected in 43% of the analyses conducted for naphthalene. 143 analyses
were performed for naphthalene. The constituent was often analyzed twice in each sample;
once during the RBDM VOCs analysis, and again during the SVOCs analysis. The
maximum concentration of naphthalene detected was 85.3 mg/kg. Its distribution with
analytical results is shown on Figure 7. There are similarities among the occurrence of

naphthalene, gasoline, and diesel, where all of these analyses were conducted.

11
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TABLE 1
CHEMICALS DETECTED IN SOIL AND SUMMARY STATISTICS

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon

Number of Maximum

Total Number Analyses with a Frequency of Value

Chemical of Analyses Detection Detection (Percent) (mg/kg)
Diesel Range Organics 84 30 36 14,000
Gasoline Range Organics 84 49 58 5,960
Heavy Oil Range Organics 84 25 30 19,200
1,2,4-Trimethylbenzene 73 33 45 288
1,2-Dibromoethane 73 0 0 na
1,2-Dichloroethane 73 0 0 na
1,3,5-Trimethylbenzene 73 23 32 58
Benzene 77 17 22 439
Ethylbenzene 77 22 29 73.8
Isopropylbenzene 73 18 25 8.76
Methyl-t-butyl ether 73 0 0 na
n-Propylbenzene 73 21 29 383
Toluene 77 16 21 7.4
Xylenes 77 19 25 134
Acenaphthene 51 9 18 7.4
Acenaphthylene 51 1 2 0.953
Anthracene 51 11 22 3.72
Benzo(a)anthracene 51 9 18 443
Benzo(a)pyrene 51 10 20 5.84
Benzo(b)fluoranthene 51 8 16 3.54
Benzo(g,h,i)perylene 51 10 20 6.39
Benzo(k)fluoranthene 51 8 16 3.54
Chrysene 51 13 25 5.39
Dibenzo(a,h)anthracene 51 6 12 0.694
Fluoranthene 51 12 24 24.5
Fluorene 51 10 20 8.15
Indeno(1,2,3-cd)pyrene 51 10 20 4.23
Naphthalene 124 53 43 85.3
Phenanthrene 51 16 31 35.8
Pyrene 51 17 33 24.4
Arsenic, Total 1 1 100 2.19
Barium 1 1 100 37.5
Cadmium 1 0 0 na
Chromium 4 4 100 16.3
Lead 36 36 100 107
Mercury 1 0 0 na
Selenium 1 0 0 na
Silver 1 0 0 na




TABLE 2
DATA QUALIFIER DEFINITIONS

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon

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

J The analyte was positively identified; the associated numerical value is the approximate concentration of the analyte in the sample.

UJ The analyte was not detected above the reported sample quantitation limit. However, the reported quantitation limit is approximate
and may or may not represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.
J+ The analyte was positively identified; the associated numerical value appears to be bias high.

J- The analyte was positively identified; the associated numerical value appears to be bias low.

UJ- The analyte was not detected above the reporting limit. However, the reporting limit appears to be bias low and may or may not
represent the actual limit of quantitation necessary to accurately and precisely measure the analyte in the sample.

C Common laboratory contaminant

B The analyte was also identified in a field or laboratory blank associated with this sample or sample group.

R The sample results are rejected due to serious deficiencies in the ability to analyze the sample and meet quality control criteria. The
presence or absence of the analyte cannot be verified.




TABLE 3

PETROLEUM HYDROCARBONS IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site

Astoria, Oregon

Diesel Gasoline Residual
Locator Sample Range Range Range
ID Sample ID Date Depth | Organics Organics Organics
mg/kg mg/kg mg/kg

EX-1(S) Ex-1/S-1 3/30/2004 26.5 1.26 J 34

EX-2(S) Ex-2/S-1 3/30/2004 16.1 J 3.18 J 110

EX-2(S) Ex-2/S-2 4/1/2004 25U 2.09 J 35.6

EX-3(S) Ex-3/S-1 3/31/2004 770 1.08 J 760

EX-4(S) Ex-4/S-1 3/29/2004 ND ND ND
SB-001(A) [SB-001(A)-7.5 8/27/2003 75 25U 4.64 50 U
SB-002(A) |SB-002(A)-2.5 8/27/2003 2.5 25U 8.4 50U
SB-002(A) |SB-002(A)-7.5 8/27/2003 7.5 25U 3.18 J 50U
SB-005(A) [SB-005(A)-2.5 9/5/2003 2.5 25U 40U 50U
SB-005(A) [SB-005(A)-7 9/5/2003 7 25U 4U 50 U
SB-006(A) [SB-006(A)-7' 3/31/2004 7 14000 2190 2000 U
SB-007(A) |SB-007(A)-7.5 8/26/2003 7.5 6840 2520 1000 U

SB-008(A) [SB-008(A)-2 8/26/2003 2 166 J 4.93 59
SB-008(A) [SB-008(A)-7.5 8/26/2003 75 25U 4U 50 U
SB-009(A) |SB-009(A)-2 8/27/2003 2 25U 7.84 50U
SB-009(A) |SB-009(A)-7.5 8/27/2003 7.5 12200 1670 2000 U
SB-010(A) |SB-010(A)-2 8/27/2003 2 25U 6.39 50U
SB-010(A) [SB-010(A)-7.5 8/27/2003 75 25U 276 ] 50 U
SB-011(A) |SB-011(A)-7.5 9/3/2003 75 25U 4U 50 U
SB-013(A) |SB-013(A)-7.5 9/3/2003 7.5 25U 4U 50U
SB-015(A) |SB-015(A)-7 9/10/2003 7 25U 695 50U
SB-017(A) [SB-017(A)-7.5 9/8/2003 75 25U 4U 50 U
SB-019(A) |SB-019(A)-2.5 8/27/2003 2.5 25U 7.46 50U

SB-019(A) |SB-019(A)-7.5 8/27/2003 7.5 2370 5960 67.8
SB-020(A) [SB-020(A)-4' 3/31/2004 4 25U 4U B 50U




TABLE 3

PETROLEUM HYDROCARBONS IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site

Astoria, Oregon

Diesel Gasoline Residual
Locator Sample Range Range Range
ID Sample ID Date Depth | Organics Organics Organics
mg/kg mg/kg mg/kg
SB-020(A) [SB-020(A)-9' 3/31/2004 9 25U 4U B 50U
SB-253(C) [SB-253(C)-2 9/4/2003 2 25U 4U 50 U
SB-253(C) |SB-253(C)-7.5 9/4/2003 75 25U 4U 50 U
SB-254(C) [SB-254(C)-2 9/4/2003 2 250U 4U 1010
SB-254(C) [SB-254(C)-7 9/4/2003 7 25U 4U 50 U
SB-255(C) [SB-255(C)-2.5 9/4/2003 2.5 77.5 4U 325
SB-255(C) |SB-255(C)-7 9/4/2003 7 196 10 301
SB256(C) |SB256 (c) 6 3/31/2004 6 25U 6.23 J 50U
SB-320(D) [SB-320(D)-2 9/10/2003 2 25U 4U 50 U
SB-320(D) [SB-320(D)-5 9/10/2003 5 25U 40U 50U
SB-321(D) |SB-321(D)-2 9/9/2003 2 1780 392 3560
SB-321(D) |SB-321(D)-5 9/9/2003 5 6370 1530 19200
SB-322(D) |SB-322(D)-2 9/10/2003 2 25U 431 27.8
SB-322(D) [SB-322(D)-5 9/10/2003 5 25U 4.61 50 U
SB-323(D) |SB-323(D)-7 9/10/2003 7 25U 2.61 J 50U
SB-324(D) [SB-324(D)-10 9/10/2003 10 4630 586 50 U
SB-324(D) |SB-324(D)-15 9/10/2003 15 433 162 250 U
SB-324(D) |SB-324(D)-2 9/10/2003 2 25U 275 ] 50 U
SB-324(D) |SB-324(D)-5 9/10/2003 5 25U 263 1 50 U
SB-324(D) |SB-324(D)-DUP 9/10/2003 15 592 366 1500
SB-325(D) [SB-325(D)-10 9/10/2003 10 25U 4U 50 U
SB-325(D) |SB-325(D)-15 9/10/2003 15 25U 6.05 50 U
SB-325(D) |SB-325(D)-2 9/10/2003 2 25U 5.53 50U
SB-325(D) |SB-325(D)-5 9/10/2003 5 25U 4U 50U




TABLE 3

PETROLEUM HYDROCARBONS IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site

Astoria, Oregon

Diesel Gasoline Residual
Locator Sample Range Range Range
ID Sample ID Date Depth | Organics Organics Organics
mg/kg mg/kg mg/kg
SB-325(D) |SB-325(D)-DUP 9/10/2003 2 25U 3.17 J 50U
SB-326(D) [SB-326(D)-10 9/9/2003 10 202 1920 50 U
SB-326(D) [SB-326(D)-2 9/9/2003 2 25U 31.6 50 U
SB-326(D) |SB-326(D)-5 9/9/2003 5 25U 870 472
SB-327(D) |SB-327(D)-10 9/10/2003 10 9640 758 1000 U
SB-327(D) |SB-327(D)-15 9/10/2003 15 22 390 50U
SB-327(D) [SB-327(D)-2 9/10/2003 2 25U 278 ] 50 U
SB-327(D) |SB-327(D)-5 9/10/2003 5 25U 6.22 50U
SB-328(D) [SB-328(D)-10 9/10/2003 10 3580 1360 50U
SB-328(D) |SB-328(D)-15 9/10/2003 15 22.8 11.4 50U
SB-328(D) |SB-328(D)-2 9/10/2003 2 25U 4U 48.1
SB-328(D) [SB-328(D)-5 9/10/2003 5 21.3 67.9 104
SB-410(F) [SB-410(F)-2' 3/31/2004 2 48.2 445 JB 179
SB-410(F) |SB-410(F)-4' 3/31/2004 4 25U 4U B 50 U
SB-410(F) [SB-410(F)-9' 3/31/2004 9 25U 4U B 50U
SB-627(N) [SB-627(N)-2 8/28/2003 2 132 31.4 239
SB-629(N) [SB-629(N)-7.5 8/28/2003 7.5 10800 1650 1000 U
SB-632(N) [SB-632(N)-7.5 9/8/2003 7.5 282 1690 36.5
SB-721(P) |SB-721(P)-7' 3/31/2004 7 25U 4U B 50U
SB-834(Q) |SB-834(Q)-2 9/5/2003 2 25U 4U 50 U
SB-834(Q) |SB-834(Q)-7.5 9/5/2003 7.5 25U 4U 50U
SB-835(Q) [SB-835(Q)-2 9/5/2003 2 25U 4U 107




TABLE 3

PETROLEUM HYDROCARBONS IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site

Astoria, Oregon

Diesel Gasoline Residual
Locator Sample Range Range Range
ID Sample ID Date Depth | Organics Organics Organics
mg/kg mg/kg mg/kg
SB-835(Q) |SB-835(Q)-7 9/5/2003 7 25U 4U 50U
SB-912(S) [SB-912(S)-2 9/3/2003 2 27.8 4U 130
SB-912(S) |SB-912(S)-7 9/3/2003 7 25U 4U 50 U
SB-913(S) |SB-913(S)-2 9/3/2003 2 2440 2.58 6390
SB-913(S) [SB-913(S)-7 9/3/2003 7 2050 4.64 1250
SB-914(S) [SB-914(S)-2 9/3/2003 2 25U 4U 50 U
SB-914(S) |SB-914(S)-7.5 9/3/2003 7.5 25U 4U 50 U
SB-915(S) |SB-915(s)-5.0 3/31/2004 5 25U ND 294
SB-915(S) [SB-915(s)-5.0 3/31/2004 5 Present Present
SB-916(S) [SB-916(s)-5.0 3/31/2004 5 ND ND ND
SB-917(S) |SB-917(s)-5.0 3/31/2004 5 ND ND ND
SB-918(S) |SB-918(s)-5.0 3/31/2004 5 Present Present ND
SB-919(S) [SB-919(s)-5.0 3/31/2004 5 ND ND ND




TABLE 4

RBDM VOCs IN SOIL

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon

1,2,4- 1,3,5-
Trimethylb 1,2- 1,2- Trimethylb
Locator ID Sample ID Sample Date [Depth enzene Dibromoethane Dichloroethane enzene Benzene
mg/kg mg/kg mg/kg mg/kg mg/kg

EX-1(S) Ex-1/8-1 3/30/2004 005U
EX-2(S) Ex-2/8-1 3/30/2004 0.0493
EX-3(S) Ex-3/S-1 3/31/2004 005U
EX-4(S) Ex-4/S-1 3/29/2004 0.05U
SB-001(A) |SB-001(A)-7.5 8/27/2003 7.5 0.1U 0.05U 0.05U 0.05U 0.05U
SB-002(A) [SB-002(A)-2.5 8/27/2003 2.5 01U 005U 0.05U 005U 0.05U
SB-002(A) |SB-002(A)-7.5 8/27/2003 7.5 0.1U 0.05U 0.05U 0.05U 0.05U
SB-005(A) [SB-005(A)-2.5 9/5/2003 2.5 01U 005U 0.05U 005U 0.05U
SB-005(A) |SB-005(A)-7 9/5/2003 7 0.1U 0.05U 0.05U 0.05U 0.05U
SB-006(A) [SB-006(A)-7' 3/31/2004 7 186 05U 05U 31.1 439
SB-007(A) |SB-007(A)-7.5 8/26/2003 7.5 247 25U 25U 58 1.19
SB-008(A) [SB-008(A)-2 8/26/2003 2 01U 005U 0.05U 005U 0.05U
SB-008(A) |SB-008(A)-7.5 8/26/2003 7.5 0.1U 0.05U 0.05U 0.05U 0.05U
SB-009(A) [SB-009(A)-2 8/27/2003 2 0.0438 J 005U 0.05U 0.0109 0.05U
SB-009(A) |SB-009(A)-7.5 8/27/2003 7.5 2.47 05U 05U 2.62 0.309
SB-010(A) [SB-010(A)-2 8/27/2003 2 0.0105 J 005U 0.05U 005U 0.05U
SB-010(A) |SB-010(A)-7.5 8/27/2003 7.5 0.1U 0.05U 0.05U 0.05U 0.05U
SB-011(A) [SB-011(A)-7.5 9/3/2003 7.5 01U 005U 0.05U 005U 0.05U
SB-013(A) |SB-013(A)-7.5 9/3/2003 7.5 0.0151 J 0.05U 0.05U 0.05U 0.05U
SB-015(A) [SB-015(A)-7 9/10/2003 7 44.1 025U 025U 11.6 0.116
SB-017(A) |SB-017(A)-7.5 9/8/2003 7.5 0.0503 J 0.05U 0.05U 0.05U 0.05U
SB-019(A) [SB-019(A)-2.5 8/27/2003 2.5 01U 005U 0.05U 005U 0.05U
SB-019(A) |SB-019(A)-7.5 8/27/2003 7.5 288 25U 25U 46.3 25U
SB-020(A) [SB-020(A)-4' 3/31/2004 4 01U 005U 0.05U 005U 0.04 U
SB-020(A) |SB-020(A)-9' 3/31/2004 9 0.1U 0.05U 0.05 U 0.05U 0.04 U
SB-253(C) |SB-253(C)-2 9/4/2003 2 0.1U 0.05U 0.05U 0.05U 0.05U
SB-253(C) |SB-253(C)-7.5 9/4/2003 7.5 01U 005U 005U 005U 0.05U




TABLE 4

RBDM VOCs IN SOIL

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon

1,2,4- 1,3,5-
Trimethylb 1,2- 1,2- Trimethylb
Locator ID Sample ID Sample Date |Depth enzene Dibromoethane Dichloroethane enzene Benzene
mg/kg mg/kg mg/kg mg/kg mg/kg

SB-254(C) [SB-254(C)-2 9/4/2003 2 0.1U 0.05U 0.05 U 0.05U 0.05 U
SB-254(C) |SB-254(C)-7 9/4/2003 7 01U 0.05 U 0.05 U 0.05 U 0.05 U
SB-255(C) [SB-255(C)-2.5 9/4/2003 2.5 0.0136 J 0.05U 0.05 U 0.05U 0.05 U
SB-255(C) |SB-255(C)-7 9/4/2003 7 0.0355 J 0.05 U 0.05 U 0.02 J 0.0122
SB-256(C) [SB-256 (c) 6 3/31/2004 6 0.1U 0.1U 0.1U 0.1U 0.1U
SB-320(D) [SB-320(D)-2 9/10/2003 2 0.0334 0.05U 0.05 U 0.05U 0.05U
SB-320(D) |SB-320(D)-5 9/10/2003 5 01U 0.05 U 0.05 U 0.05 U 0.05 U
SB-321(D) [SB-321(D)-2 9/9/2003 2 10.3 0.05U 0.05 U 0.187 0.0456
SB-321(D) |SB-321(D)-5 9/9/2003 5 39.5 025U 0.25 U 22.2 0.563
SB-322(D) [SB-322(D)-2 9/10/2003 2 0.1U 0.05U 0.05 U 0.05U 0.05U
SB-322(D) |SB-322(D)-5 9/10/2003 5 01U 0.05 U 0.05 U 0.05 U 0.05 U
SB-323(D) [SB-323(D)-7 9/10/2003 7 0.1U 0.05U 0.05 U 0.05U 0.05U
SB-324(D) |SB-324(D)-10 9/10/2003 10 18.2 0.1U 01U 0.41 0.141
SB-324(D) [SB-324(D)-15 9/10/2003 15 0.824 0.05U 0.05U 0.146 0.0328
SB-324(D) |SB-324(D)-2 9/10/2003 2 0.0526 0.05 U 0.05 U 0.05 U 0.05 U
SB-324(D) [SB-324(D)-5 9/10/2003 5 0.0187 0.05U 0.05U 0.05U 0.05U
SB-324(D) |SB-324(D)-DUP 9/10/2003 15 7.29 0.05 U 0.05 U 0.86 0.156
SB-325(D) [SB-325(D)-10 9/10/2003 10 0.1U 0.05U 0.05 U 0.05U 0.05U
SB-325(D) |SB-325(D)-15 9/10/2003 15 01U 0.05 U 0.05 U 0.05 U 0.05 U
SB-325(D) [SB-325(D)-2 9/10/2003 2 0.1U 0.05U 0.05 U 0.05U 0.05U
SB-325(D) |SB-325(D)-5 9/10/2003 5 01U 0.05 U 0.05 U 0.05 U 0.05 U
SB-325(D) [SB-325(D)-DUP 9/10/2003 2 0.1U 0.05U 0.05U 0.05U 0.05U
SB-326(D) |SB-326(D)-10 9/9/2003 10 26.6 0.25 U 0.25 U 9.67 0.639
SB-326(D) [SB-326(D)-2 9/9/2003 2 0.123 0.05U 0.05U 0.0537 0.0689
SB-326(D) |SB-326(D)-5 9/9/2003 5 22.5 0.25 U 025 U 8.02 0.599
SB-327(D) [SB-327(D)-10 9/10/2003 10 8.15 0.1U 0.1U 1.19 0.1U
SB-327(D) |SB-327(D)-15 9/10/2003 15 40.8 0.25 U 025 U 5.59 0.25 U
SB-327(D) [SB-327(D)-2 9/10/2003 2 0.1U 0.05U 0.05 U 0.05U 0.05U
SB-327(D) |SB-327(D)-5 9/10/2003 5 01U 0.05 U 0.05 U 0.05 U 0.05 U




TABLE 4

RBDM VOCs IN SOIL

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon

1,2,4- 1,3,5-
Trimethylb 1,2- 1,2- Trimethylb

Locator ID Sample ID Sample Date |Depth enzene Dibromoethane Dichloroethane enzene Benzene

mg/kg mg/kg mg/kg mg/kg mg/kg
SB-328(D) [SB-328(D)-10 9/10/2003 10 77 05U 05U 13.1 0.472 J
SB-328(D) |SB-328(D)-15 9/10/2003 15 0.313 0.05 U 0.05 U 0.109 0.0414
SB-328(D) [SB-328(D)-2 9/10/2003 2 0.1U 0.05U 0.05U 0.05U 0.05U
SB-328(D) |SB-328(D)-5 9/10/2003 5 0.0888 J 0.05 U 0.05 U 0.0407 0.05 U
SB-410(F) |SB-410(F)-2' 3/31/2004 2 0.0186 J 0.05 U 0.05 U 0.05 U 0.04 U
SB-410(F) [SB-410(F)-4' 3/31/2004 4 0.1U 0.05U 0.05U 0.05U 0.04 U
SB-410(F) |SB-410(F)-9' 3/31/2004 9 01U 0.05 U 0.05 U 0.05 U 0.04 U
SB-627(N) |SB-627(N)-2 8/28/2003 2 0.0194 J 0.05 U 0.05 U 0.05 U 0.05 U
SB-629(N) [SB-629(N)-7.5 8/28/2003 7.5 36.2 05U 05U 11.6 0.131 J
SB-632(N) |SB-632(N)-7.5 9/8/2003 7.5 152 05U 05U 36.8 05U
SB-721(P) |SB-721(P)-7' 3/31/2004 7 01U 0.05 U 0.05 U 0.05 U 0.04 U
SB-834(Q) |SB-834(Q)-2 9/5/2003 2 0.0334 J 0.05 U 0.05 U 0.0108 0.05 U
SB-834(Q) [SB-834(Q)-7.5 9/5/2003 7.5 0.0166 J 0.05U 0.05U 0.05U 0.05U
SB-835(Q) |SB-835(Q)-2 9/5/2003 2 01U 0.05 U 0.05 U 0.05 U 0.05 U
SB-835(Q) [SB-835(Q)-7 9/5/2003 7 0.1U 0.05U 0.05U 0.05U 0.05U
SB-912(S) [SB-912(S)-2 9/3/2003 2 0.1U 0.05U 0.05U 0.05U 0.05U
SB-912(S) |SB-912(S)-7 9/3/2003 7 01U 0.05 U 0.05 U 0.05 U 0.05 U
SB-913(S) [SB-913(S)-2 9/3/2003 2 0.1U 0.05U 0.05U 0.05U 0.05U
SB-913(S) |SB-913(S)-7 9/3/2003 7 01U 0.05 U 0.05 U 0.05 U 0.05 U
SB-914(S) [SB-914(S)-2 9/3/2003 2 0.1U 0.05U 0.05U 0.05U 0.05U
SB-914(S) [SB-914(S)-7.5 9/3/2003 7.5 01U 0.05U 0.05 U 0.05U 0.05U




TABLE 4

RBDM VOCs IN SOIL

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon

Isopropylbe Methyl-t- n-
Locator ID Sample ID Sample Date [Depth Ethylbenzene nzene butyl ether Propylbenzene Toluene Xylenes
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

EX-1(S)  |Ex-1/S-1 3/30/2004 0.05 U 0.05U 0.05U
EX-2(S)  [Ex-2/S-1 3/30/2004 0.0778 0.053 0.129
EX-3(S) |Ex-3/S-1 3/31/2004 0.05 U 005U 0.05U
EX-4(S)  |Ex-4/S-1 3/29/2004 0.05 U 0.05U 0.05U
SB-001(A) |SB-001(A)-7.5 8/27/2003 7.5 0.05 U 02U 02U 0.05U 0.05U 01U
SB-002(A) |SB-002(A)-2.5 8/27/2003 2.5 0.05 U 02U 02U 0.05 U 005U 01U
SB-002(A) |SB-002(A)-7.5 8/27/2003 7.5 0.05 U 02U 02U 0.05U 0.05U 01U
SB-005(A) |SB-005(A)-2.5 9/5/2003 2.5 0.05 U 02U 02U 0.05 U 005U 01U
SB-005(A) |SB-005(A)-7 9/5/2003 7 0.05 U 02U 02U 0.05U 0.05U 01U
SB-006(A) |SB-006(A)-7' 3/31/2004 7 73.8 7.68 2U 34.7 0.832 86.9
SB-007(A) |SB-007(A)-7.5 8/26/2003 7.5 68.8 7.3 10U 38.2 1.24 120
SB-008(A) |SB-008(A)-2 8/26/2003 2 0.05 U 02U 02U 0.05 U 005U 01U
SB-008(A) |SB-008(A)-7.5 8/26/2003 7.5 0.05 U 02U 02U 0.05U 0.05U 01U
SB-009(A) |SB-009(A)-2 8/27/2003 2 0.05 U 02U 02U 0.05 U 005U 01U
SB-009(A) |SB-009(A)-7.5 8/27/2003 7.5 4.72 1.6 2U 39 0.245 1.32
SB-010(A) |SB-010(A)-2 8/27/2003 2 0.05 U 02U 02U 0.05 U 005U 01U
SB-010(A) |SB-010(A)-7.5 8/27/2003 7.5 0.05 U 02U 02U 0.05U 0.05U 01U
SB-011(A) |SB-011(A)-7.5 9/3/2003 7.5 0.05 U 02U 02U 0.05 U 005U 01U
SB-013(A) |SB-013(A)-7.5 9/3/2003 7.5 0.05 U 02U 02U 0.05U 0.05U 01U
SB-015(A) |SB-015(A)-7 9/10/2003 7 11.7 1.41 1U 5.61 7.4 64.6
SB-017(A) |SB-017(A)-7.5 9/8/2003 7.5 0.05 U 02U 02U 0.05U 0.05U 01U
SB-019(A) |SB-019(A)-2.5 8/27/2003 2.5 0.05 U 02U 02U 0.05 U 005U 01U
SB-019(A) |SB-019(A)-7.5 8/27/2003 7.5 53.3 8.76 10U 383 2.38 134
SB-020(A) |SB-020(A)-4' 3/31/2004 4 0.05 U 02U 02U 0.05 U 005U 01U
SB-020(A) |SB-020(A)-9' 3/31/2004 9 0.05 U 02U 02U 0.05U 0.05U 01U
SB-253(C) |SB-253(C)-2 9/4/2003 2 0.05 U 02U 02U 0.05U 0.05U 01U
SB-253(C) |SB-253(C)-7.5 9/4/2003 7.5 0.05 U 02U 02U 0.05 U 0.05U 01U




TABLE 4

RBDM VOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site
Astoria, Oregon

Isopropylbe Methyl-t- n-

Locator ID Sample ID Sample Date |Depth Ethylbenzene nzene butyl ether Propylbenzene Toluene Xylenes

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
SB-254(C) [SB-254(C)-2 9/4/2003 2 0.05U 02U 02U 0.05 U 0.05U 0.1U
SB-254(C) [SB-254(C)-7 9/4/2003 7 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-255(C) [SB-255(C)-2.5 9/4/2003 2.5 0.05U 02U 02U 0.05 U 0.0237 0.1U
SB-255(C) [SB-255(C)-7 9/4/2003 7 0.05U 02U 02U 0.05U 0.0189 0.1U
SB-256(C) [SB-256 (c) 6 3/31/2004 6 0.1U 02U 0.1U 0.1U 0.1U
SB-320(D) [SB-320(D)-2 9/10/2003 2 0.05U 02U 02U 0.05 U 0.05U 0.1U
SB-320(D) [SB-320(D)-5 9/10/2003 5 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-321(D) [SB-321(D)-2 9/9/2003 2 1.9 0.313 02U 1.14 0.0933 4.15
SB-321(D) [SB-321(D)-5 9/9/2003 5 3.52 3.76 1U 14.1 1.45 31.6
SB-322(D) [SB-322(D)-2 9/10/2003 2 0.05U 02U 02U 0.05 U 0.05U 0.1U
SB-322(D) [SB-322(D)-5 9/10/2003 5 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-323(D) [SB-323(D)-7 9/10/2003 7 0.05U 02U 02U 0.05 U 0.05U 0.1U
SB-324(D) [SB-324(D)-10 9/10/2003 10 0.381 1.38 04U 343 0.1U 1.32
SB-324(D) [SB-324(D)-15 9/10/2003 15 0.298 0.0644 02U 0.191 0.05U 0.179
SB-324(D) [SB-324(D)-2 9/10/2003 2 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-324(D) [SB-324(D)-5 9/10/2003 5 0.05U 02U 02U 0.05 U 0.05U 0.1U
SB-324(D) [SB-324(D)-DUP 9/10/2003 15 0.972 0.485 02U 1.43 0.0457 1.39
SB-325(D) [SB-325(D)-10 9/10/2003 10 0.05U 02U 02U 0.05 U 0.05U 0.1U
SB-325(D) [SB-325(D)-15 9/10/2003 15 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-325(D) [SB-325(D)-2 9/10/2003 2 0.05U 02U 02U 0.05 U 0.05U 0.1U
SB-325(D) [SB-325(D)-5 9/10/2003 5 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-325(D) [SB-325(D)-DUP 9/10/2003 2 0.05U 02U 02U 0.05 U 0.05U 0.1U
SB-326(D) [SB-326(D)-10 9/9/2003 10 9.62 1.28 10U 5.19 0.0752 23.3
SB-326(D) [SB-326(D)-2 9/9/2003 2 0.0234 02U 02U 0.0289 0.0744 0.1U
SB-326(D) [SB-326(D)-5 9/9/2003 5 7.91 1.06 1U 421 025U 194
SB-327(D) [SB-327(D)-10 9/10/2003 10 0.158 0.655 04U 1.22 0.1U 0.652
SB-327(D) [SB-327(D)-15 9/10/2003 15 10.1 1.81 1U 7.49 0.0932 7.42
SB-327(D) [SB-327(D)-2 9/10/2003 2 0.05U 02U 02U 0.05 U 0.05U 0.1U
SB-327(D) [SB-327(D)-5 9/10/2003 5 0.05U 02U 02U 0.05U 0.05U 0.1U




TABLE 4

RBDM VOCs IN SOIL

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon

Isopropylbe Methyl-t- n-

Locator ID Sample ID Sample Date |Depth Ethylbenzene nzene butyl ether Propylbenzene Toluene Xylenes

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
SB-328(D) [SB-328(D)-10 9/10/2003 10 0.695 3.18 2U 12.4 0.211 J 0.385 J
SB-328(D) [SB-328(D)-15 9/10/2003 15 0.0515 0.0364 02U 0.153 0.05U 0.1U
SB-328(D) [SB-328(D)-2 9/10/2003 2 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-328(D) [SB-328(D)-5 9/10/2003 5 0.0493 J 02U 02U 0.037 0.05U 0.037 J
SB-410(F) [SB-410(F)-2' 3/31/2004 2 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-410(F) [SB-410(F)-4' 3/31/2004 4 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-410(F) [SB-410(F)-9' 3/31/2004 9 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-627(N) [SB-627(N)-2 8/28/2003 2 0.05U 02U 02U 0.05U 0.0302 J 0.1U
SB-629(N) [SB-629(N)-7.5 8/28/2003 7.5 6.1 3.19 2U 7.18 05U 379
SB-632(N) [SB-632(N)-7.5 9/8/2003 7.5 12.4 4.18 2U 16.6 05U 63.8
SB-721(P) [SB-721(P)-7' 3/31/2004 7 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-834(Q) [SB-834(Q)-2 9/5/2003 2 0.0119 J 02U 02U 0.0129 0.05U 0.1U
SB-834(Q) [SB-834(Q)-7.5 9/5/2003 7.5 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-835(Q) [SB-835(Q)-2 9/5/2003 2 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-835(Q) [SB-835(Q)-7 9/5/2003 7 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-912(S) [SB-912(S)-2 9/3/2003 2 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-912(S) [SB-912(S)-7 9/3/2003 7 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-913(S) [SB-913(S)-2 9/3/2003 2 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-913(S) [SB-913(S)-7 9/3/2003 7 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-914(S) [SB-914(S)-2 9/3/2003 2 0.05U 02U 02U 0.05U 0.05U 0.1U
SB-914(S) [SB-914(S)-7.5 9/3/2003 7.5 0.05U 02U 02U 0.05U 0.05U 0.1U




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site

Astoria, Oregon

Benzo(a) Benzo(a)

Locator ID Sample ID Sample Date | Depth | Acenaphthene Acenaphthylene Anthracene anthracene pyrene

mg/kg mg/kg mg/kg mg/kg mg/kg
EX-1(S)  |Ex-1/S-1 3/30/2004 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
EX-2(S)  |Ex-2/S-1 3/30/2004 0.0134 U 0.0134 U 0.0134 U 0.0076 0.00973
EX-3(S)  |Ex-3/S-1 3/31/2004 0.067 U 0.067 U 0.0202 0.0967 0.102
EX-4(S)  |Ex-4/S-1 3/29/2004 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-001(A) [SB-001(A)-7.5 8/27/2003 7.5 0.0134 U 0.0134 U 0.00516 0.0134 U 0.0134 U
SB-001(A) [SB-001(A)-7.5 8/27/2003 7.5
SB-002(A) [SB-002(A)-2.5 8/27/2003 2.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-002(A) [SB-002(A)-2.5 8/27/2003 2.5
SB-002(A) [SB-002(A)-7.5 8/27/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-002(A) [SB-002(A)-7.5 8/27/2003 7.5
SB-003(A) [SB-003(A)-5 9/4/2003 5 0.0268 U 0.0268 U 0.0268 U 0.0105 0.0145
SB-005(A) [SB-005(A)-2.5 9/5/2003 2.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-005(A) [SB-005(A)-2.5 9/5/2003 2.5
SB-005(A) [SB-005(A)-7 9/5/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.00469
SB-005(A) [SB-005(A)-7 9/5/2003 7
SB-006(A) [SB-006(A)-7' 3/31/2004 7 2.47 1U 6.7U 0.67 U 0.67 U
SB-006(A) [SB-006(A)-7' 3/31/2004 7
SB-007(A) [SB-007(A)-7.5 8/26/2003 7.5 146 ] 2.68 U 0.526 0.268 U 0.268 U
SB-007(A) [SB-007(A)-7.5 8/26/2003 7.5
SB-008(A) [SB-008(A)-2 8/26/2003 2 0.0987 J 0.268 U 0.207 2.53 2.59
SB-008(A) [SB-008(A)-2 8/26/2003 2
SB-008(A) [SB-008(A)-7.5 8/26/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-008(A) [SB-008(A)-7.5 8/26/2003 7.5
SB-009(A) [SB-009(A)-2 8/27/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-009(A) [SB-009(A)-2 8/27/2003 2
SB-009(A) [SB-009(A)-7.5 8/27/2003 7.5 268U 2.68 U 2.17 0.268 U 0.268 U
SB-009(A) [SB-009(A)-7.5 8/27/2003 7.5
SB-010(A) [SB-010(A)-2 8/27/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-010(A) [SB-010(A)-2 8/27/2003 2
SB-010(A) [SB-010(A)-7.5 8/27/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-010(A) [SB-010(A)-7.5 8/27/2003 7.5




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon

Benzo(a) Benzo(a)

Locator ID Sample ID Sample Date | Depth | Acenaphthene Acenaphthylene Anthracene anthracene pyrene

mg/kg mg/kg mg/kg mg/kg mg/kg
SB-011(A) |[SB-011(A)-7.5 9/3/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-011(A) [SB-011(A)-7.5 9/3/2003 7.5
SB-013(A) |SB-013(A)-7.5 9/3/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-013(A) |SB-013(A)-7.5 9/3/2003 7.5
SB-015(A) |SB-015(A)-7 9/10/2003 7 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
SB-015(A) |SB-015(A)-7 9/10/2003 7
SB-016(A) |SB-016(A)-7 9/4/2003 7 0.0649 J 0.067 U 0.0466 0.067 U 0.067 U
SB-017(A) |SB-017(A)-7.5 9/8/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-017(A) |SB-017(A)-7.5 9/8/2003 7.5
SB-019(A) |SB-019(A)-2.5 8/27/2003 2.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-019(A) |SB-019(A)-2.5 8/27/2003 2.5
SB-019(A) |SB-019(A)-7.5 8/27/2003 7.5 0.449 J 0.67 U 0.22 0.67 U 0.67 U
SB-019(A) |SB-019(A)-7.5 8/27/2003 7.5
SB-020(A) |SB-020(A)-4' 3/31/2004 4 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-020(A) |SB-020(A)-4' 3/31/2004 4
SB-020(A) |SB-020(A)-9' 3/31/2004 9 0.00651 J 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-020(A) |SB-020(A)-9' 3/31/2004 9
SB-253(C) |SB-253(C)-2 9/4/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-253(C) |SB-253(C)-2 9/4/2003 2
SB-253(C) |SB-253(C)-7.5 9/4/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-253(C) |SB-253(C)-7.5 9/4/2003 7.5
SB-254(C) |SB-254(C)-2 9/4/2003 2 0.02 J 0.067 U 0.0598 0.117 0.167
SB-254(C) |SB-254(C)-2 9/4/2003 2
SB-254(C) |SB-254(C)-7 9/4/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-254(C) |SB-254(C)-7 9/4/2003 7
SB-255(C) |SB-255(C)-2.5 9/4/2003 2.5 0.357 0.168 U 1.79 0.27 0.118
SB-255(C) |SB-255(C)-2.5 9/4/2003 2.5
SB-255(C) |SB-255(C)-7 9/4/2003 7 7.4 0.953 3.72 4.43 5.84
SB-255(C) |SB-255(C)-7 9/4/2003 7
SB256(C) [SB256 (c) 6 3/31/2004 6 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB256(C) [SB256 (c) 6 3/31/2004 6
SB-320(D) |SB-320(D)-2 9/10/2003 2
SB-320(D) [SB-320(D)-5 9/10/2003 5
SB-321(D) |SB-321(D)-2 9/9/2003 2




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site

Astoria, Oregon

Benzo(a) Benzo(a)
Locator ID Sample ID Sample Date | Depth | Acenaphthene Acenaphthylene Anthracene anthracene pyrene
mg/kg mg/kg mg/kg mg/kg mg/kg
SB-321(D) |SB-321(D)-5 9/9/2003 5
SB-322(D) |SB-322(D)-2 9/10/2003 2
SB-322(D) |SB-322(D)-5 9/10/2003 5
SB-323(D) |SB-323(D)-7 9/10/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-323(D) |SB-323(D)-7 9/10/2003 7
SB-324(D) |SB-324(D)-10 9/10/2003 10
SB-324(D) |SB-324(D)-15 9/10/2003 15
SB-324(D) |SB-324(D)-2 9/10/2003 2
SB-324(D) |SB-324(D)-5 9/10/2003 5
SB-324(D) |SB-324(D)-DUP 9/10/2003 15
SB-325(D) |SB-325(D)-10 9/10/2003 10
SB-325(D) |SB-325(D)-15 9/10/2003 15
SB-325(D) |SB-325(D)-2 9/10/2003 2
SB-325(D) |SB-325(D)-5 9/10/2003 5
SB-325(D) |SB-325(D)-DUP 9/10/2003 2
SB-326(D) |SB-326(D)-10 9/9/2003 10
SB-326(D) |SB-326(D)-2 9/9/2003 2
SB-326(D) |SB-326(D)-5 9/9/2003 5
SB-327(D) |SB-327(D)-10 9/10/2003 10
SB-327(D) |SB-327(D)-15 9/10/2003 15
SB-327(D) |SB-327(D)-2 9/10/2003 2
SB-327(D) |SB-327(D)-5 9/10/2003 5
SB-328(D) |SB-328(D)-10 9/10/2003 10
SB-328(D) |SB-328(D)-15 9/10/2003 15
SB-328(D) |SB-328(D)-2 9/10/2003 2
SB-328(D) |SB-328(D)-5 9/10/2003 5
SB-410(F) |SB-410(F)-2' 3/31/2004 2
SB-410(F) |SB-410(F)-4' 3/31/2004 4 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-410(F) |SB-410(F)-4' 3/31/2004 4
SB-410(F) |SB-410(F)-9' 3/31/2004 9
SB-627(N) |SB-627(N)-2 8/28/2003 2 0.067 U 0.067 U 0.067 U 0.0387 J 0.0577 J
SB-627(N) |SB-627(N)-2 8/28/2003 2
SB-629(N) |SB-629(N)-7.5 8/28/2003 7.5 3.02U 134U 1.35 0.67 U 0.67 U
SB-629(N) |SB-629(N)-7.5 8/28/2003 7.5




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon

Benzo(a) Benzo(a)

Locator ID Sample ID Sample Date | Depth | Acenaphthene Acenaphthylene Anthracene anthracene pyrene

mg/kg mg/kg mg/kg mg/kg mg/kg
SB-632(N) [SB-632(N)-7.5 9/8/2003 7.5 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
SB-632(N) |SB-632(N)-7.5 9/8/2003 7.5
SB-721(P) |SB-721(P)-7' 3/31/2004 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-721(P) |SB-721(P)-7' 3/31/2004 7
SB-834(Q) |SB-834(Q)-2 9/5/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-834(Q) |SB-834(Q)-2 9/5/2003 2
SB-834(Q) |SB-834(Q)-7.5 9/5/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-834(Q) |SB-834(Q)-7.5 9/5/2003 7.5
SB-835(Q) |SB-835(Q)-2 9/5/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0108 0.0169
SB-835(Q) |SB-835(Q)-2 9/5/2003 2
SB-835(Q) |SB-835(Q)-7 9/5/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-835(Q) |SB-835(Q)-7 9/5/2003 7
SB-912(S) |SB-912(S)-2 9/3/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-912(S) |SB-912(S)-2 9/3/2003 2
SB-912(S) |SB-912(S)-7 9/3/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-912(S) |SB-912(S)-7 9/3/2003 7
SB-913(S) |SB-913(S)-2 9/3/2003 2 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
SB-913(S) |SB-913(S)-2 9/3/2003 2
SB-913(S) |SB-913(S)-7 9/3/2003 7 0.335U 0.335 U 0.335 U 0.335U 0.335U
SB-913(S) |SB-913(S)-7 9/3/2003 7
SB-914(S) |SB-914(S)-2 9/3/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-914(S) |SB-914(S)-2 9/3/2003 2
SB-914(S) |SB-914(S)-7.5 9/3/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-914(S) |SB-914(S)-7.5 9/3/2003 7.5
SB-915(S) |SB-915(s)-5.0 3/31/2004 5 0.067 U 0.067 U 0.067 U 0.067 U 0.067 U




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site
Astoria, Oregon

Benzo(b) Benzo(g,h,i) Benzo(k) Dibenzo(a,h)
Locator ID Sample ID Sample Date | Depth | fluoranthene perylene fluoranthene Chrysene anthracene Fluoranthene
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

EX-1(S) |Ex-1/S-1 3/30/2004 0.0134 U 0.0111 0.0134 U 0.00424 0.0134 U 0.0134 U
EX-2(S) |Ex-2/S-1 3/30/2004 0.00986 0.0184 0.00631 0.0114 0.0134 U 0.00865
EX-3(S)  |Ex-3/S-1 3/31/2004 0.0941 0.089 0.0592 0.106 0.0233 0.152
EX-4(S)  |Ex-4/S-1 3/29/2004 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-001(A) [SB-001(A)-7.5 8/27/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-001(A) [SB-001(A)-7.5 8/27/2003 7.5

SB-002(A) [SB-002(A)-2.5 8/27/2003 2.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-002(A) [SB-002(A)-2.5 8/27/2003 2.5

SB-002(A) [SB-002(A)-7.5 8/27/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-002(A) [SB-002(A)-7.5 8/27/2003 7.5

SB-003(A) [SB-003(A)-5 9/4/2003 5 0.0124 0.0299 0.0135 0.016 0.0268 U 0.0244
SB-005(A) [SB-005(A)-2.5 9/5/2003 2.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-005(A) [SB-005(A)-2.5 9/5/2003 2.5

SB-005(A) [SB-005(A)-7 9/5/2003 7 0.0134 U 0.00558 0.0134 U 0.0049 0.0134 U 0.00753
SB-005(A) [SB-005(A)-7 9/5/2003 7

SB-006(A) [SB-006(A)-7' 3/31/2004 7 0.67 U 0.67 U 0.67U 0.67U 0.67 U 0.273
SB-006(A) [SB-006(A)-7' 3/31/2004 7

SB-007(A) [SB-007(A)-7.5 8/26/2003 7.5 0.268 U 0.268 U 0.268 U 0.0797 0.268 U 0.128
SB-007(A) [SB-007(A)-7.5 8/26/2003 7.5

SB-008(A) [SB-008(A)-2 8/26/2003 2 3.14 1.78 1.67 3.05 0.661 3.92
SB-008(A) [SB-008(A)-2 8/26/2003 2

SB-008(A) [SB-008(A)-7.5 8/26/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-008(A) [SB-008(A)-7.5 8/26/2003 7.5

SB-009(A) [SB-009(A)-2 8/27/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-009(A) [SB-009(A)-2 8/27/2003 2

SB-009(A) [SB-009(A)-7.5 8/27/2003 7.5 0.268 U 0.268 U 0.268 U 0.0798 0.268 U 268U
SB-009(A) [SB-009(A)-7.5 8/27/2003 7.5

SB-010(A) [SB-010(A)-2 8/27/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-010(A) [SB-010(A)-2 8/27/2003 2

SB-010(A) [SB-010(A)-7.5 8/27/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-010(A) [SB-010(A)-7.5 8/27/2003 7.5




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria, Oregon

Astoria Area-Wide Petroleum Site

Benzo(b) Benzo(g,h,i) Benzo(k) Dibenzo(a,h)
Locator ID Sample ID Sample Date | Depth | fluoranthene perylene fluoranthene Chrysene anthracene Fluoranthene
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

SB-011(A) |SB-011(A)-7.5 9/3/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-011(A) |SB-011(A)-7.5 9/3/2003 7.5

SB-013(A) |SB-013(A)-7.5 9/3/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-013(A) |SB-013(A)-7.5 9/3/2003 7.5

SB-015(A) |SB-015(A)-7 9/10/2003 7 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
SB-015(A) |SB-015(A)-7 9/10/2003 7

SB-016(A) |SB-016(A)-7 9/4/2003 7 0.067 U 0.067 U 0.067 U 0.067 U 0.067 U 0.067 U
SB-017(A) |SB-017(A)-7.5 9/8/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-017(A) |SB-017(A)-7.5 9/8/2003 7.5

SB-019(A) |SB-019(A)-2.5 8/27/2003 2.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-019(A) |SB-019(A)-2.5 8/27/2003 2.5

SB-019(A) |SB-019(A)-7.5 8/27/2003 7.5 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
SB-019(A) |SB-019(A)-7.5 8/27/2003 7.5

SB-020(A) |SB-020(A)-4' 3/31/2004 4 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-020(A) |SB-020(A)-4' 3/31/2004 4

SB-020(A) |SB-020(A)-9' 3/31/2004 9 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0201 U
SB-020(A) |SB-020(A)-9' 3/31/2004 9

SB-253(C) |SB-253(C)-2 9/4/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-253(C) |SB-253(C)-2 9/4/2003 2

SB-253(C) |SB-253(C)-7.5 9/4/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-253(C) |SB-253(C)-7.5 9/4/2003 7.5

SB-254(C) |SB-254(C)-2 9/4/2003 2 0.249 0.158 0.067 U 0.199 0.0439 0.215
SB-254(C) |SB-254(C)-2 9/4/2003 2

SB-254(C) |SB-254(C)-7 9/4/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-254(C) |SB-254(C)-7 9/4/2003 7

SB-255(C) |SB-255(C)-2.5 9/4/2003 2.5 0.151 0.0893 J 0.151 0.434 0.168 U 0.843
SB-255(C) |SB-255(C)-2.5 9/4/2003 2.5

SB-255(C) |SB-255(C)-7 9/4/2003 7 3.48 6.39 3.54 5.39 0.694 24.5
SB-255(C) |SB-255(C)-7 9/4/2003 7

SB256(C) [SB256 (c) 6 3/31/2004 6 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB256(C) [SB256 (c) 6 3/31/2004 6

SB-320(D) |SB-320(D)-2 9/10/2003 2

SB-320(D) [SB-320(D)-5 9/10/2003 5

SB-321(D) |SB-321(D)-2 9/9/2003 2




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria, Oregon

Astoria Area-Wide Petroleum Site

Benzo(b) Benzo(g,h,i) Benzo(k) Dibenzo(a,h)
Locator ID Sample ID Sample Date | Depth | fluoranthene perylene fluoranthene Chrysene anthracene Fluoranthene
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
SB-321(D) |SB-321(D)-5 9/9/2003 5
SB-322(D) |SB-322(D)-2 9/10/2003 2
SB-322(D) |SB-322(D)-5 9/10/2003 5
SB-323(D) |SB-323(D)-7 9/10/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-323(D) |SB-323(D)-7 9/10/2003 7
SB-324(D) |SB-324(D)-10 9/10/2003 10
SB-324(D) |SB-324(D)-15 9/10/2003 15
SB-324(D) |SB-324(D)-2 9/10/2003 2
SB-324(D) |SB-324(D)-5 9/10/2003 5
SB-324(D) |SB-324(D)-DUP 9/10/2003 15
SB-325(D) |SB-325(D)-10 9/10/2003 10
SB-325(D) |SB-325(D)-15 9/10/2003 15
SB-325(D) |SB-325(D)-2 9/10/2003 2
SB-325(D) |SB-325(D)-5 9/10/2003 5
SB-325(D) |SB-325(D)-DUP 9/10/2003 2
SB-326(D) |SB-326(D)-10 9/9/2003 10
SB-326(D) |SB-326(D)-2 9/9/2003 2
SB-326(D) |SB-326(D)-5 9/9/2003 5
SB-327(D) |SB-327(D)-10 9/10/2003 10
SB-327(D) |SB-327(D)-15 9/10/2003 15
SB-327(D) |SB-327(D)-2 9/10/2003 2
SB-327(D) |SB-327(D)-5 9/10/2003 5
SB-328(D) |SB-328(D)-10 9/10/2003 10
SB-328(D) |SB-328(D)-15 9/10/2003 15
SB-328(D) |SB-328(D)-2 9/10/2003 2
SB-328(D) |SB-328(D)-5 9/10/2003 5
SB-410(F) |SB-410(F)-2' 3/31/2004 2
SB-410(F) |SB-410(F)-4' 3/31/2004 4 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-410(F) |SB-410(F)-4' 3/31/2004 4
SB-410(F) |SB-410(F)-9' 3/31/2004 9
SB-627(N) |SB-627(N)-2 8/28/2003 2 0.0759 0.119 0.0433 J 0.0629 ] 0.0227 J 0.0526 J
SB-627(N) |SB-627(N)-2 8/28/2003 2
SB-629(N) |SB-629(N)-7.5 8/28/2003 7.5 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
SB-629(N) |SB-629(N)-7.5 8/28/2003 7.5




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria, Oregon

Astoria Area-Wide Petroleum Site

Benzo(b) Benzo(g,h,i) Benzo(k) Dibenzo(a,h)
Locator ID Sample ID Sample Date | Depth | fluoranthene perylene fluoranthene Chrysene anthracene Fluoranthene
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg

SB-632(N) |SB-632(N)-7.5 9/8/2003 7.5 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U 0.134 U
SB-632(N) |SB-632(N)-7.5 9/8/2003 7.5

SB-721(P) |SB-721(P)-7' 3/31/2004 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-721(P) |SB-721(P)-7' 3/31/2004 7

SB-834(Q) |SB-834(Q)-2 9/5/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-834(Q) |SB-834(Q)-2 9/5/2003 2

SB-834(Q) |SB-834(Q)-7.5 9/5/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-834(Q) |SB-834(Q)-7.5 9/5/2003 7.5

SB-835(Q) |SB-835(Q)-2 9/5/2003 2 0.0205 0.0232 0.0162 0.0244 0.00498 0.0229
SB-835(Q) |SB-835(Q)-2 9/5/2003 2

SB-835(Q) |SB-835(Q)-7 9/5/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-835(Q) |SB-835(Q)-7 9/5/2003 7

SB-912(S) |SB-912(S)-2 9/3/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-912(S) |SB-912(S)-2 9/3/2003 2

SB-912(S) |SB-912(S)-7 9/3/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-912(S) |SB-912(S)-7 9/3/2003 7

SB-913(S) |SB-913(S)-2 9/3/2003 2 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U 0.67 U
SB-913(S) |SB-913(S)-2 9/3/2003 2

SB-913(S) |SB-913(S)-7 9/3/2003 7 0.335 U 0.335 U 0.335 U 0.335 U 0.335U 0.335 U
SB-913(S) |SB-913(S)-7 9/3/2003 7

SB-914(S) |SB-914(S)-2 9/3/2003 2 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-914(S) |SB-914(S)-2 9/3/2003 2

SB-914(S) |SB-914(S)-7.5 9/3/2003 7.5 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-914(S) |SB-914(S)-7.5 9/3/2003 7.5

SB-915(S) |SB-915(s)-5.0 3/31/2004 5 0.067 U 0.067 U 0.067 U 0.067 U 0.067 U 0.067 U




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site
Astoria, Oregon

Indeno(1,2,3-

Locator ID Sample ID Sample Date | Depth | Fluorene cd)pyrene Naphthalene Phenanthrene Pyrene

mg/kg mg/kg mg/kg mg/kg mg/kg
EX-1(S) Ex-1/S-1 3/30/2004 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.00563 J
EX-2(S) Ex-2/S-1 3/30/2004 0.0134 U 0.0083 0.0352 0.0134 U 0.0162
EX-3(S) Ex-3/S-1 3/31/2004 0.067 U 0.0629 0.067 U 0.0862 0.194
EX-4(S) Ex-4/S-1 3/29/2004 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-001(A) |SB-001(A)-7.5 8/27/2003 7.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-001(A) |SB-001(A)-7.5 8/27/2003 7.5 0.0134 U
SB-002(A) |SB-002(A)-2.5 8/27/2003 2.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-002(A) |SB-002(A)-2.5 8/27/2003 2.5 0.0134 U
SB-002(A) |SB-002(A)-7.5 8/27/2003 7.5 0.0134 U 0.0134 U 0.0287 0.0134 U 0.0134 U
SB-002(A) |SB-002(A)-7.5 8/27/2003 7.5 0.0134 U
SB-003(A) |SB-003(A)-5 9/4/2003 5 0.0268 U 0.0182 0.00983 0.0175 0.031
SB-005(A) |SB-005(A)-2.5 9/5/2003 2.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-005(A) |SB-005(A)-2.5 9/5/2003 2.5 0.0134 U
SB-005(A) |SB-005(A)-7 9/5/2003 7 0.0134 U 0.00376 0.0167 0.0134 U 0.00871 J
SB-005(A) |SB-005(A)-7 9/5/2003 7 0.0134 U
SB-006(A) |SB-006(A)-7' 3/31/2004 7 6.7 0.67 U 38 12.5 1.09
SB-006(A) |SB-006(A)-7' 3/31/2004 7 61.2
SB-007(A) |SB-007(A)-7.5 8/26/2003 7.5 322 0.268 U 53.4 5.25 0.388
SB-007(A) |SB-007(A)-7.5 8/26/2003 7.5 44.9
SB-008(A) |SB-008(A)-2 8/26/2003 2 0.268 U 1.64 02U 1.05 3.58
SB-008(A) |SB-008(A)-2 8/26/2003 2 0.268 U
SB-008(A) |SB-008(A)-7.5 8/26/2003 7.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-008(A) |SB-008(A)-7.5 8/26/2003 7.5 0.0134 U
SB-009(A) |SB-009(A)-2 8/27/2003 2 0.0134 U 0.0134 U 0.208 0.0134 U 0.0134 U
SB-009(A) |SB-009(A)-2 8/27/2003 2 0.0134 U
SB-009(A) |SB-009(A)-7.5 8/27/2003 7.5 7.8 0.268 U 11.3 16.4 0.969
SB-009(A) |SB-009(A)-7.5 8/27/2003 7.5 10.5
SB-010(A) |SB-010(A)-2 8/27/2003 2 0.0134 U 0.0134 U 0.262 0.0134 U 0.0134 U
SB-010(A) |SB-010(A)-2 8/27/2003 2 0.0134 U
SB-010(A) |SB-010(A)-7.5 8/27/2003 7.5 0.0134 U 0.0134 U 0.0438 0.0134 U 0.0134 U
SB-010(A) |SB-010(A)-7.5 8/27/2003 7.5 0.0134 U




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site
Astoria, Oregon

Indeno(1,2,3-

Locator ID Sample ID Sample Date | Depth | Fluorene cd)pyrene Naphthalene Phenanthrene Pyrene

mg/kg mg/kg mg/kg mg/kg mg/kg
SB-011(A) [SB-011(A)-7.5 9/3/2003 7.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-011(A) [SB-011(A)-7.5 9/3/2003 7.5 0.0134 U
SB-013(A) [SB-013(A)-7.5 9/3/2003 7.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-013(A) [SB-013(A)-7.5 9/3/2003 7.5 0.0134 U
SB-015(A) [SB-015(A)-7 9/10/2003 7 0.134 U 0.134 U 7.06 0.134 U 0.134 U
SB-015(A) [SB-015(A)-7 9/10/2003 7 15.7
SB-016(A) [SB-016(A)-7 9/4/2003 7 0.151 0.067 U 0.552 0.346 0.067 U
SB-017(A) [SB-017(A)-7.5 9/8/2003 7.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-017(A) [SB-017(A)-7.5 9/8/2003 7.5 0.00659
SB-019(A) [SB-019(A)-2.5 8/27/2003 2.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-019(A) [SB-019(A)-2.5 8/27/2003 2.5 0.0134 U
SB-019(A) [SB-019(A)-7.5 8/27/2003 7.5 0.823 0.67 U 85.3 2.33 0.336
SB-019(A) [SB-019(A)-7.5 8/27/2003 7.5 35.6
SB-020(A) |SB-020(A)-4' 3/31/2004 4 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-020(A) |SB-020(A)-4' 3/31/2004 4 0.0134 U
SB-020(A) [SB-020(A)-9' 3/31/2004 9 0.0134 U 0.0134 U 02U 0.0343 0.00823
SB-020(A) [SB-020(A)-9' 3/31/2004 9 0.00541
SB-253(C) [SB-253(C)-2 9/4/2003 2 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-253(C) [SB-253(C)-2 9/4/2003 2 0.0134 U
SB-253(C) [SB-253(C)-7.5 9/4/2003 7.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-253(C) [SB-253(C)-7.5 9/4/2003 7.5 0.0134 U
SB-254(C) [SB-254(C)-2 9/4/2003 2 0.0267 0.1 0.0255 0.172 0.263
SB-254(C) [SB-254(C)-2 9/4/2003 2 0.067 U
SB-254(C) [SB-254(C)-7 9/4/2003 7 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-254(C) [SB-254(C)-7 9/4/2003 7 0.0134 U
SB-255(C) [SB-255(C)-2.5 9/4/2003 2.5 0.52 0.0623 0.0621 0.996 0.776
SB-255(C) [SB-255(C)-2.5 9/4/2003 2.5 0.0147
SB-255(C) [SB-255(C)-7 9/4/2003 7 8.15 423 423 35.8 24.4
SB-255(C) [SB-255(C)-7 9/4/2003 7 10.2
SB256(C) [SB256 (c) 6 3/31/2004 6 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB256(C) [SB256 (c) 6 3/31/2004 6 0.0134 U
SB-320(D) [SB-320(D)-2 9/10/2003 2 0.0204
SB-320(D) |SB-320(D)-5 9/10/2003 5 02U
SB-321(D) |SB-321(D)-2 9/9/2003 2 02U




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site

Astoria, Oregon

Indeno(1,2,3-
Locator ID Sample ID Sample Date | Depth | Fluorene cd)pyrene Naphthalene Phenanthrene Pyrene
mg/kg mg/kg mg/kg mg/kg mg/kg
SB-321(D) |SB-321(D)-5 9/9/2003 5 0.285
SB-322(D) |SB-322(D)-2 9/10/2003 2 02U
SB-322(D) |SB-322(D)-5 9/10/2003 5 0.0273
SB-323(D) [SB-323(D)-7 9/10/2003 7 0.0134 U 0.0134 U 0.0134 U 0.0134 U 0.0134 U
SB-323(D) [SB-323(D)-7 9/10/2003 7 02U
SB-324(D) |SB-324(D)-10 9/10/2003 10 0.791
SB-324(D) |SB-324(D)-15 9/10/2003 15 0.413
SB-324(D) [SB-324(D)-2 9/10/2003 2 0.218
SB-324(D) [SB-324(D)-5 9/10/2003 5 0.0299
SB-324(D) (SB-324(D)-DUP 9/10/2003 15 2.59
SB-325(D) |SB-325(D)-10 9/10/2003 10 0.0141
SB-325(D) |SB-325(D)-15 9/10/2003 15 02U
SB-325(D) |SB-325(D)-2 9/10/2003 2 02U
SB-325(D) |SB-325(D)-5 9/10/2003 5 02U
SB-325(D) (SB-325(D)-DUP 9/10/2003 2 02U
SB-326(D) |SB-326(D)-10 9/9/2003 10 1.32
SB-326(D) [SB-326(D)-2 9/9/2003 2 0.0344
SB-326(D) [SB-326(D)-5 9/9/2003 5 1.24
SB-327(D) [SB-327(D)-10 9/10/2003 10 2.85
SB-327(D) [SB-327(D)-15 9/10/2003 15 4.19
SB-327(D) [SB-327(D)-2 9/10/2003 2 0.0329
SB-327(D) [SB-327(D)-5 9/10/2003 5 02U
SB-328(D) |SB-328(D)-10 9/10/2003 10 9.58
SB-328(D) |SB-328(D)-15 9/10/2003 15 0.11
SB-328(D) [SB-328(D)-2 9/10/2003 2 0.031
SB-328(D) [SB-328(D)-5 9/10/2003 5 0.0234
SB-410(F) [SB-410(F)-2' 3/31/2004 2 0.023
SB-410(F) |SB-410(F)-4' 3/31/2004 4 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-410(F) |SB-410(F)-4' 3/31/2004 4 0.0134 U
SB-410(F) |SB-410(F)-9' 3/31/2004 9 02U
SB-627(N) [SB-627(N)-2 8/28/2003 2 0.067 U 0.0743 0.0335 0.0385 J 0.074
SB-627(N) [SB-627(N)-2 8/28/2003 2 0.0291
SB-629(N) [SB-629(N)-7.5 8/28/2003 7.5 7.06 0.67 U 25.5 13 0.671
SB-629(N) [SB-629(N)-7.5 8/28/2003 7.5 25.5




TABLE 5

SVOCs IN SOIL

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site
Astoria, Oregon

Indeno(1,2,3-

Locator ID Sample ID Sample Date | Depth | Fluorene cd)pyrene Naphthalene Phenanthrene Pyrene

mg/kg mg/kg mg/kg mg/kg mg/kg
SB-632(N) [SB-632(N)-7.5 9/8/2003 7.5 0.0589 J 0.134 U 38.9 0.0714 J 0.134 U
SB-632(N) [SB-632(N)-7.5 9/8/2003 7.5 36.6
SB-721(P) [SB-721(P)-7' 3/31/2004 7 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-721(P) [SB-721(P)-7' 3/31/2004 7 0.0134 U
SB-834(Q) |SB-834(Q)-2 9/5/2003 2 0.0134 U 0.0134 U 0.0808 0.0134 U 0.0134 U
SB-834(Q) [SB-834(Q)-2 9/5/2003 2 0.0134 U
SB-834(Q) [SB-834(Q)-7.5 9/5/2003 7.5 0.0134 U 0.0134 U 0.127 0.0134 U 0.0134 U
SB-834(Q) [SB-834(Q)-7.5 9/5/2003 7.5 0.0134 U
SB-835(Q) [SB-835(Q)-2 9/5/2003 2 0.0134 U 0.0149 0.0134 U 0.0117 J 0.0244
SB-835(Q) [SB-835(Q)-2 9/5/2003 2 02U
SB-835(Q) [SB-835(Q)-7 9/5/2003 7 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-835(Q) [SB-835(Q)-7 9/5/2003 7 0.0134 U
SB-912(S) [SB-912(S)-2 9/3/2003 2 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-912(S) [SB-912(S)-2 9/3/2003 2 0.0134 U
SB-912(S) [SB-912(S)-7 9/3/2003 7 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-912(S) [SB-912(S)-7 9/3/2003 7 0.0134 U
SB-913(S) [SB-913(S)-2 9/3/2003 2 0.67 U 0.67 U 02U 0.67 U 0.67 U
SB-913(S) [SB-913(S)-2 9/3/2003 2 0.67 U
SB-913(S) [SB-913(S)-7 9/3/2003 7 0.335 U 0.335 U 02U 0.335 U 0.335 U
SB-913(S) [SB-913(S)-7 9/3/2003 7 0.335U
SB-914(S) [SB-914(S)-2 9/3/2003 2 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-914(S) [SB-914(S)-2 9/3/2003 2 0.0134 U
SB-914(S) [SB-914(S)-7.5 9/3/2003 7.5 0.0134 U 0.0134 U 02U 0.0134 U 0.0134 U
SB-914(S) [SB-914(S)-7.5 9/3/2003 7.5 0.0134 U
SB-915(S) [SB-915(s)-5.0 3/31/2004 5 0.067 U 0.067 U 0.067 U 0.067 U 0.067 U




METALS IN SOIL

TABLE 6

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site

Astoria, Oregon

Sample Arsenic,
Locator ID Sample ID Date Depth Total Barium Cadmium Chromium Lead
mg/kg mg/kg mg/kg mg/kg mg/kg

SB-001(A) |SB-001(A)-7.5 8/27/2003 7.5 8.43
SB-002(A) |SB-002(A)-2.5 8/27/2003 2.5 2.51
SB-002(A) |SB-002(A)-7.5 8/27/2003 7.5 2.72
SB-005(A) |SB-005(A)-2.5 9/5/2003 2.5 6.56
SB-005(A) |SB-005(A)-7 9/5/2003 7 3.24
SB-006(A) |SB-006(A)-7' 3/31/2004 7 2.34
SB-007(A) |SB-007(A)-7.5 8/26/2003 7.5 4.51
SB-008(A) |SB-008(A)-2 8/26/2003 2 7.09
SB-008(A) |SB-008(A)-7.5 8/26/2003 7.5 4.24
SB-009(A) |SB-009(A)-2 8/27/2003 2 4.66
SB-009(A) |SB-009(A)-7.5 8/27/2003 7.5 3.27
SB-010(A) |SB-010(A)-2 8/27/2003 2 2.76
SB-010(A) |SB-010(A)-7.5 8/27/2003 7.5 2.86
SB-011(A) |SB-011(A)-7.5 9/3/2003 7.5 3.31
SB-019(A) |SB-019(A)-2.5 8/27/2003 2.5 2.62
SB-019(A) |SB-019(A)-7.5 8/27/2003 7.5 7.44
SB-020(A) |SB-020(A)-4' 3/31/2004 4 4.59
SB-020(A) |SB-020(A)-9' 3/31/2004 9 2.48
SB-253(C)  |SB-253(C)-2 9/4/2003 2 2.55
SB-253(C) |SB-253(C)-7.5 9/4/2003 7.5 3.73
SB-254(C) |SB-254(C)-2 9/4/2003 2 34.1
SB-254(C) |SB-254(C)-7 9/4/2003 7 31.5
SB-255(C)  |SB-255(C)-2.5 9/4/2003 2.5 38.8
SB-255(C) |SB-255(C)-7 9/4/2003 7 107
SB256(C) SB256 (