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RI/FSWORK PLAN ADDENDUM
VAPOR INHALATION PATHWAY ASSESSMENT

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

1.0 INTRODUCTION

This work plan addendum presents the rationale, methods, and procedures to be used to assess
the vapor inhalation pathway at the Astoria Area-Wide Petroleum Site.  This work plan is based
on data collected from the Phase 1 Remedia 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 data and
results of 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 Resour ces,
January 2003). Discussion of the soil data collected during the Phase 1 field activities is presented
in the RI/FS Work Plan Addendum, Phase 2 Soil Characterization Work Plan (EnviroLogic
Resources, July 2003c). Interpretation and discussion of the ground-water data collected during
the Phase 1 field activities is presented in the RI/FS Work Plan Addendum, Phase 1 Ground
Water Characterization Work Plan (EnviroLogic Resources, July 2003b).

The RI/FS is being performed pursuant to a Unilateral Order issued in December 2001 by the
Oregon Department of Environmental Quality (DEQ) to eight entities. The Order (No. ECSR-
NWR-01-11) requires these current and former facility owners and operators involved in
industrial and commercia activities to investigate and potentially cleanup properties within the
Astoria AreaWide site.  ChevronTexaco Products Company (ChevronTexaco), Delphia Oil
Company (Delphia), McCall Oil and Chemical Company (McCal), Ed Niemi Oil Company (Niemi
Qil), Flying Dutchman and Harris Enterprises (Harris’VVan West), Port of Astoria (the Port),
Qwest Communications International (Qwest), and Shell Oil Company (Shell), collectively
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potentially responsible parties (PRPs), are identified in the Order and have agreed to comply with

its requirements. The following isalist of the consultants representing each PRP:

PRP CONSULTANT
ChevronTexaco SAIC

Delphia Oil Maul Foster & Alongi, Inc.
Harris/\Van West Kleinfelder, Inc.

McCal Qil Anchor Environmental, LLC
Niemi Ol AMEC, Inc.

Port of Astoria EnviroLogic Resources, Inc.
Qwest TetraTech EM, Inc.

Shell Ol Hart Crowser, Inc.

The areas within which the investigations are focused are termed the Astoria Area-Wide
Petroleum Site (Astoria Area-Wide) and the Regional Study Area (RSA). The boundary of the

RSA is shown in Figure 1. Figure 2 shows the locations of each of the properties subject to the

Order.
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20 BACKGROUND

The Astoria Area-Wide site includes facilities and properties located at and near the Port of
Astoria in Astoria, Oregon (Figurel). The 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 property bounded by Portway to the northeast, the Columbia River to the
northwest, Hamburg Street (including the former McCall bulk plant) to the southwest, and
Marine Drive to the southeast.

The topography of the area consists of a prominent hill overlooking the RSA from the southeast.
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 northwest side of the RSA. Y oungs Bay lies to the southwest.

The area around the Port has been used for petroleum storage and distribution since the 1920s.
Aboveground storage tanks (ASTs), underground storage tanks (USTs), and pipelines are present
on severa of the facilities subject to this investigation. Historicaly, 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. Inactive pipelines associated with severa of
the former bulk fuel storage facilities extend onto Pier 2. A complete site history and a summary
of remedial actions completed at the Astoria Area-Wide site are presented in the RI/FS Work Plan
(Envirologic Resources, July 2002).

The occurrence of free product or light non-agueous phase liquids (LNAPL) has been
documented at several locations within the Astoria Area-Wide site.  Currently LNAPL is only
known to be present in monitoring wells located near the Port office in the vicinity of a 1993
diesdl release from the McCal Oil pipeline. Historically LNAPL was also present in two
monitoring wells situated between the Niemi Oil Cardlock and the Harris/\VVan West properties in
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the vicinity of a 1990 release from Harris’VanWest and in a trench between the Youngs Bay

Texaco and Qwest propertiesin the vicinity of a 1997 gasoline release a Y oungs Bay Texaco.
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30 LOCAL HYDROGEOLOGY

Based on a review of the boring logs completed as part of the Phase 1 soil characterization
activities most of the Astoria Area-Wide ste is underlain by grey and light brown sand fill.
Lenses of st 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 encountered at depth, consistent with the

conceptual hydrogeologic model presented in the RI/FS Work Plan.

Native river deposits consisting of dark greenish-grey sty sandy clay with cobbles were
encountered beneath the Qwest site at a depth of 9 feet below ground surface (bgs). Mudstone
and yelowish-red and yellowish-brown silts were encountered in soil borings located at the
Harris’'Van West site and the Y oungs Bay Texaco site. The mudstone and silts were encountered
near the base of the borings from depths of 14 to 18 feet bgs. The mudstone and st are
interpreted to be part of the Astoria Formation.

Ground-water is generally encountered between 7 and 11 feet bgs at the site, except along West
Marine Drive. The three sites along West Marine Drive have a ground surface elevation
approximately 15 feet above the remainder of the site and the depth to ground-water was
generdly 22 feet bgs. Boring logs and a summary of physical and engineering parameters of

selected soil samples are presented in the Phase 1 Soil TM.
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40 PHASE 1DATA RELATING TO AIR EXPOSURE PATHWAY

In August and September 2002 the Phase 1 source/soil characterization field work was completed
a the site in accordance with the RI/FS Work Plan. The Phase 1 investigation included the
advancement of 139 direct-push soil borings. Temporary well points were installed in 86 of the
soil borings. Soil and ground-water samples were collected from the soil borings and temporary
well points for chemical analysis. Soil analytical results are discussed in the RI/FS Addendum,
Phase 2 Soil Characterization Work Plan (EnviroLogic Resources, July 2003c). Ground-water
analytical results are discussed in the RI/FS Phase 1 Ground-Water Assessment Work Plan
(EnviroLogic Resources, July 2003b)

As a preliminary screen of the vapor inhaation pathways at the Astoria Area Wide site, Phase 1
soil and ground-water analytical data are compared to DEQ Risk-Based Concentrations (RBCs)
(DEQ, 2003) for volatilization to outdoor air and vapor intrusion into buildings. For the mgority
of the site the exposure pathway will be an occupational scenario. An urban residential scenario
will be used in the vicinity of the apartment building near the Harris/\VVan West and Qwest sites.

The generic RBCs were developed by the DEQ using modeling with conservative input
parameters to derive values that are protective under most potential site conditions. Therefore,
many generic RBCs may be more conservative than necessary to provide adequate protection
from compounds of concern present in soil and ground water at a particular site.  Thus, the
generic RBCs appear to be appropriate for providing initial screening criteria to assess air

exposure pathway risks.

41 OCCUPATIONAL RECEPTOR SCENARIO

Sail and ground-water analytical data with detected concentrations that exceed the RBCs for an
occupational receptor scenario are discussed in the following sections. The exceedances are aso
presented in Table 1 (soil) and Table 2 (ground water). Table 3 explains data qualifiers associated
with the analytical data.
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411 SOIL

Benzene and 1,3,5-trimethylbenzene were the only constituents of interest (COIls) detected above
a corresponding air exposure pathway RBC in soil samples submitted for chemical analysis.
These two constituents were detected above the occupational RBC for vapor intrusion into
buildings (RBCsi). A total of 13 samples (1 field duplicate) exceeded the occupational RBCs for
benzene (1.2 mg/kg) and 2 samples exceeded the RBCs for 1,3,5-trimethylbenzene (140 mg/kg).
These samples are listed in Table 1 and the locations of these soil borings are shown on Figure 3.
No COls were detected above their corresponding RBC for volatilization to outdoor air (RBCso)

in an occupational scenario.

4.1.2 GROUND WATER

Benzene was the only compound detected in ground-water at a concentration above the
occupational RBC for an air exposure pathway. For the exposure pathway of volatilization to
outdoor air (RBCwo) for an occupational scenario, no exceedances were reported. For the
exposure pathway of vapor intrusion into buildings (RBCwi) for an occupational scenario, one
exceedance for benzene was found. The only exceedance reported for the benzene RBCwi
(2,700 ug/l) wasin the ground-water sample collected at TW-612(N).

4.2 URBAN RESIDENTIAL RECEPTOR SCENARIO

There is currently one known residential structure present at the Astoria Area-Wide site. Thisis
an apartment building located to the southwest of Harris/VVan West. The apartment building also
adjoins the southeastern portion of the Qwest property (Figure 3). This apartment building is
located in a predominantly commercial/industrial area and is located in close proximity to U.S.
Highway 101 (West Marine Drive). Therefore, the urban residentia receptor scenario presented

is considered most representative.
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The soil and ground-water analytical data for soil borings located within approximately 50 feet of
the perimeter of the apartment building have been reviewed. This evaluation included soil and
ground-water analytical data from SB-405(F), SB-406(F), SB-816(Q), SB-817(Q), SB-818(Q),
SB-819(Q), SB-829(Q), SB-830(Q), and SB-833(Q). At these locations, no COIls were detected
in soil or ground-water at concentrations greater than the RBCs for volatilization to outdoor air

or vapor intrusion into buildings.
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50 VAPOR INHALATION PATHWAY ASSESSMENT LOCATIONS

The basic objective of this vapor inhalation pathway assessment work plan is to use the existing
Phase 1 soil and ground-water analytical data to determine areas requiring additiona evaluation.
For this evaluation, the Phase 1 ground-water and soil anaytica data were screened at each
property considering the specific building occupation and outdoor activities. Four areas were
identified for further evaluation. These areas include: 1) the Port office building and maintenance
shop; 2) the former Mobil/Niemi Oil Bulk Plant ; 3) the Niemi Oil Cardlock; and 4) Vd's

Texaco. Each areaisdiscussed in more detail in the following sections.

5.1 PORT OFFICE BUILDING AND MAINTENANCE SHOP

The Port office building footprint appears to partially overlie a free petroleum product plume
containing diesel and gasoline components. In addition, anaytical results from soil boringsin this
area exceed RBCs for the vapor inhalation pathway as noted in Section 4.0. To refine the
evauation of the potential subsurface vapor migration to indoor air pathway at this property, four
soil gas samples located near the Port office/administrative building will be collected. The
locations of the proposed soil gas samples are shown in Figure 4. Details on the sample collection

and analysis are discussed in Sections 6.0 and 7.0, respectively.

52 FORMER MOBIL/NIEMI OIL BULK PLANT

Phase 1 soil boring samples in the immediate vicinity of the former ASTs and ancillary equipment
exceeded the RBCsi for 1,3,5-trimethylbenzene and benzene. However, detected concentrations
of al COIs in the Phase 1 soil samples were below the RBCso. Benzene was detected in one
Phase 1 ground-water sample (TW-612(N)) at a concentration greater than the corresponding
RBCwi. Detected concentrations of al COls in Phase 1 ground-water samples were below the
RBCwo. Currently, the former Mobil/Niemi QOil office/storage building is the only on-site
structure that may be routinely occupied. This building is presently leased by the Port for
commercia activity. The building is located over 50 feet away and in an inferred upgradient
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direction from the area where the petroleum COI concentrations exceed the RBCsi and RBCwi.
Based on the results of Phase 1 sampling, no additional assessment of the vapor inhalation

pathway is proposed at thistime.

5.3 NIEMI OIL CARDLOCK

Soil concentrations from four Phase 1 soil samples completed at the Niemi Oil Cardlock facility
exceeded the RBCs for 1,3,5-trimethylbenzene and benzene. Detected concentrations of all COls
in soil at the facility were below the RBCso. Also, detected concentrations of al COlsin Phase 1
ground-water samples were below the vapor inhaation pathways. Currently, the facility is an
unattended commercia fueling cardlock with no buildings. Based on the results of the Phase 1

soil sampling, no additional air quality assessment is proposed at this time.

55 VAL'STEXACO

One soil sample (SB-316(D)) collected from the Va’'s Texaco site during the Phase 1
investigation contained benzene at a concentration that exceeds the RBCsi. There were no other
exceedances of RBCsl or RBCso for occupational scenarios in soil. There were no exceedances
of RBCwi or RBCwo in reconnaissance ground-water samples collected during the Phase 1

investigation.

SB-316(D) was collected over 10 feet away from the Va's Texaco office (see Figure 3). Based
on information provided in Table 2.4 of the DEQ Guidance (2003), the RBCs pathway should
only be considered for samples collected beneath or within 10 feet of a commercia building or
within 50 feet of aresidentia building. Additional investigation was warranted to evaluate if solil
and ground water within 10 feet of the building exceed the RBCs and RBCwi values.

As part of the Phase 2 soil assessment work, one Geoprobe boring was completed approximately
6 feet east of the Va’'s Texaco office (SB-324(D)) and one monitoring well was placed 10 feet
south of the office (MW-13(A), aka SB-326(D)). Soil boring locations for SB-324(D) and

10
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SB-326(D) are shown on Figure 3. Soil samples collected from both locations were analyzed for
RBDM VOCs by EPA Method 8260B to evaluate whether soil adjacent to the building exceeded
the RBCs. Concentrations of VOCs were below RBCs vaues. Ground-water samples from
MW-13(A) were analyzed for RBDM VOCs during the first quarterly ground-water monitoring
event to further evaluate whether ground water under the building exceeded the RBCwi.
Concentrations of VOCsin MW-13(A) were below the RBCwi.

Based on the soil and ground-water data discussed above, Delphia does not propose any further

air quality assessment at thistime.

11
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6.0 PORT OFFICE BUILDING SOIL GASSAMPLING PROBE INSTALLATION
AND SAMPLE COLLECTION

Four temporary soil gas probes (SGP) will be installed around the Port office building at the
locations shown on Figure 4. These probes will be designed to monitor soil gas approximately 5
ft bgs. Instalation of the soil gas probes will be consistent with the methods described in the
Cdlifornia Department of Toxic Substances Control (DTSC) and Cdlifornia Regiona Water
Quality Control Board — Los Angeles Region (LARWQCB) active soil gas investigation advisory.
The temporary SGPs will be installed by a licensed drilling subcontractor using a direct push
method (GeoProbe® or equivalent). Details of the temporary SGP ingtalation protocol are
presented in Appendix A.

Following the temporary SGP ingtalation, three probes volumes of soil gas will be purged and
samples collected into individualy certified Summa® canisters. Sample collection methods and
procedures will be consistent with the methods described in the CaliforniaDTSC and LARWQCB
active soil gas investigation advisory and are presented in Appendix B. Sample handling and
documentation will be conducted in accordance with procedures described in the RI/FS Work

Plan.

After field screening and sampling activities are completed, the temporary probes will be pulled

out and, if the borehole remains open it will be filled with bentonite chips to surface.

12
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7.0 AIRANALYTICAL METHODS

Following sample collection, the soil gas samples will be submitted to an accredited |aboratory
and analyzed for gasoline-range petroleum hydrocarbons (as TPH-G — C6 to C10 range),
benzene, toluene, ethylbenzene, xylene, 1,2 4-trimethylbenzene, and 1,3,5-trimethylbenzene by
EPA Method TO-14A/TO-15 Direct Injection. The reporting limits from this anaysis will
provide data suitable for risk-based assessment. Currently the PRP group anticipates air anaysis
will be conducted by Air Toxics, Ltd. of Folsom, California

13
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8.0 DATA EVALUATION

Risk-based concentrations for vapor migration of soil gas to indoor air will be developed
consistent with the approach used by the DEQ in the development of RBCy and RBC,;. The
same screening-level models and exposure assumptions used by DEQ will be used along with
conservative, site-specific input parameters. These site-specific RBCs will be compared to the

soil gas results obtained in this investigation.

If measured soil gas concentrations exceed these calculated RBCs, then collection of sub-dab soil
gas samples, crawlspace air samples, and/or indoor air samples will be considered. The method
for additional evaluation will be selected based on the results of this investigation.

At sites where additional soil and ground-water samples are being collected, sample anaytical
results will be compared to the RBCs for the volatilization to outdoor air and vapor intrusion into
buildings exposure pathways. Based on that comparison the need for additional evaluation will be
determined.

14



EnviroLogic Resources, Inc.

9.0 REFERENCES

California DTSC and Caifornia RWQCB, 2003, Advisory — Active Soil Gas Investigation:
January 28, 2003.

EnviroLogic Resources, Inc., 2002a, RI/FS and IRAM Development Proposal, Remedia
Investigation/Feasibility Study, Astoria AreaWide Petroleum Site, Astoria, Oregon:
consultant report dated January 21, 2002.

EnviroLogic Resources, Inc., 2002b, RI/FS and IRAM Development Work Plan, Phase 1,
Remedia Investigation/Feasibility Study, Astoria AreaWide Petroleum Site, Astoria,
Hahn and Associates, Inc., 1997, Groundwater Treatment System Operation Summary,
Port of Astoria Fuel Facility, Foot of Hamburg Road, Astoria, Oregon: consultant report
dated February 26, 1997.

EnviroLogic Resources, Inc, 2003, Technica Memorandum, Phase 1 Source/Soil
Characterization, Remedial Investigation/Feasibility Study, Astoria Area-Wide Petroleum
site, Astoria, Oregon: consultant report dated January 30, 2003.

EnviroLogic Resources, Inc., 2003b, RI/FS Work Plan Addendum, Phase 1 Ground Water
Assessment, Remedial Investigation/Feasibility Study, Astoria Area-Wide Petroleum Site,
Astoria, Oregon: consultant report dated July 1, 2003.

EnviroLogic Resources, Inc., 2003c, DRAFT, RI/FS Work Plan Addendum, Phase 2 Soil
Characterization, Remedial Investigation/Feasibility Study, Astoria Area-Wide Petroleum
Site, Astoria, Oregon: consultant report dated July 8, 2003.

JCR Consultants, Inc., 1986c, Final Closure, Waste Management Area, Astoria Oil Services, Inc.,
Astoria, Oregon: consultant report Dated November, 1986.

Millham, N.P. and B.L. Howes, 1995, A comparison of methods to determine K in a shalow
coastal aquifer: Ground Water, vol. 33, no. 1, pp. 49-57.

Montgomery, J. H. 1991. Groundwater Chemicals Field Guide. Chelsea, MI.: Lewis Publishers,
Inc.

Nell Shaw Consulting Geologist, Inc., 1996, Underground storage tanks decommissioning at
Va's Shdll, formerly Portway Texaco, 452 West Marine Drive, Astoria, Oregon, DEQ
Facility 6312: consultant report prepared for Delphia Oil, Inc., dated October 2, 1996.

Niem, A.R., and Niem, W.A., 1985, Oil and Gas Investigation of the Astoria Basin, Clatsop and
northernmost Tillamook Counties, Northwest Oregon: State of Oregon Department of
Geology and Minera Industries, Oil and Gas Investigation OGI-14, maps and text.

Oregon Department of Environmental Quality, 1991b, Second Order Requiring Removal Actions
and Access, Harris Oil and Flying Dutchman: Order dated 1991.

15



EnviroLogic Resources, Inc.

Oregon Department of Environmental Quality, 1992b, Groundwater Monitoring Well Drilling,
Construction, and Decommissioning: Oregon Department of Environmental Quality,
Portland, OR, August 24.

Oregon Department of Environmental Quality, 2003, Risk-based decision-making for petroleum-
contaminated sites: Oregon Department of Environmental Quality, Portland, OR,
September 22, 2003.

Orr, ELL., and Orr, W.N., 1999, Geology of Oregon [Fifth Edition]: Debuque, lowa,
Kendall/Hunt Publishing Company, p. 167-202.

Priest, G.R., 2002, Coastal Program Director, Oregon Department of Geology and Mineral
Industries, verbal communication.

Rankin, D.K., 1983, Holocene geologic history of the Clatsop Plains Foredune Ridge Complex:
Portland State University, master's thesis.

Reckendorf, F., Peterson, C., and Percy, D., 2001, The dune ridges of Clatsop County;
Interactive  Dune Map: Oregon DOGAMI  Open-File report 2001-07,
http://nwdata.geol . pdx.edu/coastal-studies/dunes/defaul t.html .

Schlicker, H.G., Deacon, R.J., and Beaulieu, J.D., 1972, Environmental geology of the coastal
region of Tillamook and Clatsop Counties, Oregon: Oregon Department of Geology and
Mineral Industries, Bulletin 74, scale 1:62,500.

US EPA, 1994, USEPA contract laboratory program national functional guidelines for organics
data review, U.S. Environmenta Protection Agency, Office of Emergency and Remedial
Response: EPA 540/R-94/012, February

US EPA, 1999, Letter (re: Region 9 Preliminary Remediation Goals (PRGs) 1999) to PRG table
mailing list from Stanford J. Smucker, USEPA Region IX: U.S. Environmenta Protection
Agency. October 1.

US Geologica Survey, 2002, Mean daily streamflows: http://water.usgs.gov/waterwatch/

Verschueren, K., 2001, Handbook of Environmental Data on Organic Chemicals. Fourth Edition,
John Wiley & Sons, Inc., Hoboken, New Jersey.

Weather Underground, 2002, http://www.wunderground.com/USOR/Astoria.html

Wéls, R.E., Niem, A.R., MacLeod, N.S., Snavely, P.D. Jr., and Niem, W.A., 1983, Preliminary
geologic map of the west half of the Vancouver 1°x 2° Quadrangle, Oregon: US
Geologica Survey, Open-file Report 83-591.

16



EnviroLogic Resources, Inc.

TABLES




TABLE 1
DEQ RBC AIR EXPOSURE PATHWAY EXCEEDANCES FOR SOIL

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

1,3,5-

Locator ID |Sample!|D Sample Date |Depth | Trimethylbenzene Benzene
VAPOR INTRUSION INTO BUILDINGS:
Occupational Receptor Scenario 140 12

feet mg/kg mg/kg
SB-316(D) |SB-316-D-10.0 8/20/2002 10 55.1 152
SB-501(M) |SB-501 (M) 8-12 8/29/2002 10 6.11
SB-506(M) |SB-506 (M) 8-12 8/29/2002 10 214
SB-507(M) |SB-507 (M) 8-12 8/29/2002 10 261
SB-508(M) |SB-508 (M) 8-12 8/29/2002 10 312
SB-510(M) |SB-510 (M) 8-12 8/29/2002 10 143 J
SB-602(N) |SB-602(N)-7 9/13/2002 7 189 7.84
SB-603(N) |SB-603(N)-7 9/13/2002 7 40.3 25 U
SB-605(N) |SB-605(N)-7 9/13/2002 7 137 322
SB-612(N) |SB-612 (N)-7 9/12/2002 7 148 5.35
SB-612(N) |SB-612 (N)-7 9/12/2002 7 17.2
SB-720(P) |SB-720(P)-8.5 8/23/2002 8.5 5.86
SB-820(Q) [SB-820 (Q)-9C 8/29/2002 9 354 J
SB-821(Q) |SB-821 (Q)-5 8/29/2002 5 1.29 J

RBC= Risk Based Concentration from Appendix A of the RBDM Guidance document

mg/kg = milligrams per kilogram

NE=Not Established

Thisisonly apartial listing of andytical results for each soil sample. See report text for reference to complete analytical results.



TABLE 2
DEQ RBC AIR EXPOSURE PATHWAY EXCEEDANCESFOR
GROUND WATER

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

L ocator ID |Sample D |Sample Date | Benzene

VAPOR INTRUSION INTO BUILDINGS:

Occupational Receptor Scenario 2700
ug/L

TW-612(N) |TW-612(N) | 9/12/2002| 3060

Notes:

RBC= Risk Based Concentration from Appendix A of the RBDM Guidance
document
ug/L = micrograms per liter

Thisisonly apartia listing of analytical results for each ground-water
sample. Seereport text for reference to complete analytical results.



TABLE 3
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 anayte was positively identified; the associated numerical value appearsto 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 anayte in the sample.

C Common laboratory contaminant
B The analyte was also identified in afield 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.
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Soil Gas Probe Installation

1.1 Temporary Soil Gas Probes

1.1.1 |Instdlation

The temporary SGPs will be installed by a licensed drilling subcontractor under PRP
Group supervision. The SGPs will be installed by a direct push method (GeoProbe& or
equivalent).

The SGP will consist of 1-inch outer diameter (O.D.) polyvinyl chloride (PVC) with
a 0.5-foot long screen (0.010-inch dot size) and a riser pipe with a dlip cap on the base
and a threaded cap on top. The bottom of the screened interval will be located 5 ft below
ground surface. The threaded caps will have a tapped hole drilled through the top that
will be fitted with a three way Ysinch brass valve with barbed fittings. The threads on
the well caps will be wrapped with Teflona tape to ensure a tight seal. A 2-inch
diameter GeoProbea drill rod will be used to advance the borehole to the target depth
(approximately 8 ft bgs) and the SPG will then be installed. The borehole annulus will be
backfilled with sand to approximately 0.5 foot above the screen. A bentonite seal will
then be placed above the sand to within 1.5 ft bgs.

Field documentation will include SGP locations (measured relative to two fixed
points) and depths, date and time of instalation, names of the drillers and supervising
personnel, and general descriptions of weather conditions.

After field screening and sampling activities are completed, the temporary probes
will be pulled out and, if the borehole remains open it will be filled with bentonite chips
to surface and the bentonite will be hydrated.
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1.0 Soil Gas Probe Sampling and Analytical M ethods

1.1 SGP Purqging and Field Screening of Soil Gas

Soil gas will be evacuated from the SGP and sand pack using a constant-flow gas
sampling pump (e.g., BIOS AirPro 6000D). A vacuum gauge will be attached on the
three-way vave instaled in the wellhead. Measurements of flow rate and vacuum (not to
exceed approximately 1-inch of water) will be recorded during the purging of the SGP.
After each SPG volume has been purged, the concentrations of VOCs, CO,, CH4, H,S,
and O, will be field screened as described below. The process will be repeated until a
minimum of 3 probe volumes are purged and the field readings stabilize.

A photoionization detector (PID) will be used to screen for VOCs in soil gas. A
portable landfill gas analyzer will be used to measure the concentrations of CH, (as lower
explosive limit or “LEL"), CO,, H,S and O, in the field. The readings will be performed
by attaching the instrument to a short piece of tubing (3 inches or less) connected to a
filled Tedlard bag. For each sample, the instrument will read for a 15-second interval
and the maximum reading observed during the interval will be recorded.

The landfill gas andyzer and PID will be fied calibrated according to
manufacturer’s instructions. Calibrations will be checked after every 20 measurements
and instruments re-calibrated if readings are greater than +15% of the calibration
standard.

Field documentation will include instrument calibration information; date, time and
location of readings; purging rate and vacuum induced; sampler’s name; and a detailed
description of the equipment set up for each location.

1.2 Soil Gas Sample Collection for L aboratory Analysis

Soil gas samples will be collected from the SGPs for laboratory analysis of VOCs
immediately after completing the field screening activities described in Section 1.1.

Soil gas samples will be collected into clean Summa® canisters. Prior to filling the
Summa® canisters, the gas sampling pump will be attached directly to the vave in the
wellhead, and one probe volume will be purged to ensure a representative “fresh” sample
will be collected. The canisters will be attached to the valve in the dip cap on the SPG
with a short length (approximately 2 ft.) of ¥+inch Teflond tubing. When attached and
opened to the SGP for sampling, the differential pressure causes the soil gas to flow into
the canister. The canisters are equipped with accurate pin valves that can be opened
gradually to control the inflow rate. The vacuum gauge installed on the valve on the
wellhead will be monitored to ensure that the canisters are filled at an appropriate rate
(vacuum maintained at less than 1-inch of water) and the valve closed before the canister
isfilled completely so that it maintains a dight vacuum.
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The soil gas samples will be labeled and chain-of-custody forms completed using the
labeling, handling, and custody procedures provided in the Sampling and Anaysis Plan
(SAP) for the Site. Note, however, that cooling the samples to 4°C is not required. The
samples will be shipped to the laboratory by overnight courier. The samples will be
anayzed for gasoline-range petroleum hydrocarbons (as TPH-G - C6 to C10 range) and
benzene, toluene, ethylbenzene, xylene, 1,2/4-trimethylbenzene, and 1,35
trimethylbenzene by EPA Method TO-14A/TO-15.

The sampling date and time of sample collection, number of canisters filled, sample
identification, sampler’s name, and sampling order of all samples and QA/QC samples
will be recorded on the sampling field records.

Additional details on canister sampling and analytical methods are included in the
attached guide provided by Air Toxics, Ltd.
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Method : Modified TO-3 (Gasoline Range)

Compound Rpt. Limit (ppmv)
TPH (Gasoline Range) 0.025

Surrogate Method Limits
Fluorobenzene (FID) 75-125

Page 1
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Method : Modified TO-15-S (new RLYS)

Compound Rpt. Limit (ppbv)
Freon 12 0.10
Freon 114 0.10
Chloromethane 0.10
Vinyl Chloride 0.10
Bromomethane 0.10
Chloroethane 0.10
Freon 11 0.10
1,1-Dichloroethene 0.10
Freon 113 0.10
Methylene Chloride 0.20
1,1-Dichloroethane 0.10
cis-1,2-Dichloroethene 0.10
Chloroform 0.10
1,1,1-Trichloroethane 0.10
Carbon Tetrachloride 0.10
Benzene 0.10
1,2-Dichloroethane 0.10
Trichloroethene 0.10
1,2-Dichloropropane 0.10
cis-1,3-Dichloropropene 0.10
Toluene 0.10
trans-1,3-Dichloropropene 0.10
1,1,2-Trichloroethane 0.10
Tetrachloroethene 0.10
1,2-Dibromoethane (EDB) 0.10
Chlorobenzene 0.10
Ethyl Benzene 0.10
m,p-Xylene 0.10
0-Xylene 0.10
Styrene 0.10
1,1,2,2-Tetrachloroethane 0.10
1,3,5-Trimethylbenzene 0.10
1,2,4-Trimethylbenzene 0.10
1,3-Dichlorobenzene 0.10
1,4-Dichlorobenzene 0.10
alpha-Chlorotoluene 0.10
1,2-Dichlorobenzene 0.10
1,2,4-Trichlorobenzene 0.50
Hexachlorobutadiene 0.50
1,3-Butadiene 0.50
Acetone 0.50
Carbon Disulfide 0.50
2-Propanol 0.50
trans-1,2-Dichloroethene 0.50
Vinyl Acetate 0.50
2-Butanone (Methyl Ethyl Ketone) 0.50

Page 1
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Method : Modified TO-15-S (new RLYS)

Compound Rpt. Limit (ppbv)
Hexane 0.50
Tetrahydrofuran 0.50
Cyclohexane 0.50
1,4-Dioxane 0.50
Bromodichloromethane 0.50
4-Methyl-2-pentanone 0.50
2-Hexanone 0.50
Dibromochloromethane 0.50
Bromoform 0.50
4-Ethyltoluene 0.50
Ethanol 0.50
Methyl tert-butyl ether 0.50
Heptane 0.50
Cumene 0.50
Propylbenzene 0.50

Surrogate Method Limits
1,2-Dichloroethane-d4 70-130
Toluene-d8 70-130
4-Bromofluorobenzene 70-130
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