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Executive Summary

This report, prepared for International Paper Company by URS Greiner Woodward Clyde,
presents the results of the perimeter soil boring program at the International Paper Longview site.
The program was designed to investigate several areas of potential impact that were identified
during construction activities at the site. This investigation focused on three areas:

e Area l: The west side of the barrier wall

e Area2: The southwest corner of the barrier wall near where the 24-inch diameter fire control
line was encountered

e Area 3: The south side of the barrier wall near the former location of well PW-3 -

A series of shallow borings were drilled and sampled to evaluate impacts, if any, on the soils in
each of these three areas. Impacts to soils were evaluated using field measurements
(photoionization/flame ionization detector, headspace readings), immunoassay field test kits for
polynuclear aromatic hydrocarbons (PAHs), and laboratory confirmation analyses. Soil samples
were also collected and analyzed from the Performance and Compliance Monitoring Plan
(PCMP) well installation program, which was conducted concurrently with the perimeter boring
investigation.

The results of the perimeter boring investigation indicate that the area along the west side of the
barrier wall has been impacted with total petroleum hydrocarbons (TPH). The impacts may
extend across the roadway to the Port of Longview maintenance facility.

In Area 1, benzo(a)anthracene and chrysene were detected above the Model Toxics Control Act
(MTCA) Method C criteria in one boring located adjacent to the culvert along the west side of
the barrier wall. Near this same area a TPH concentration greater than the MTCA regulatory
criterion was detected in a soil sample collected from beneath the Upper Silt in boring 97-6.B.

In Area 2, the 24-inch diameter fire control line, formerly thought to have run parallel with the

perimeter ditch on International Paper property, was located using an underground utility
contractor. The line was found to continue across the roadway to the west and under the Port of
Longview maintenance facility and then turn to the north and continue up to Panel Way.

No evidence of impact to the area surrounding the 24-inch diameter fire control line was found.
Therefore, removal of the fire control line is not considered to be necessary.

In Area 3, no evidence of impact to the south side of the barrier wall, near the former well PW-3,
was found.

URS Greiner Woodward Clyde QAWCIAQ1G07868\Sail Boring Rpt.doc\1 7-DEG-980SEA L0~ 1
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SECTIONONE Introduction

This report presents the results from the perimeter boring investigation area at the International
Paper facility in Longview, Washington. The investigation was intended to provide data for
evaluating potential soil impacts to areas outside of the containment area at the former treated

wood products (TWP) area.

1.1 PROJECT BACKGROUND

A vertical subsurface barrier wall was constructed in 1998 in the northern portion of the former
TWP area to isolate the impacted soil and groundwater by providing a low permeability barrier
encircling the impacted soil. A low permeability engineered cover was constructed over the area
bounded by the soil-bentonite barrier wall to minimize infiltration within the barrier wall. In
addition, a bioventing/biosparging system, consisting of bioventing wells screened in the upper
sand and biosparging/venting wells screened in the upper portion of Aquifer A, was constructed
within the area bounded by the barrier wall. Operation of these systems are intended to mitigate
chemicals of concern (COCs) in groundwater.

Visually impacted soils were encountered outside the barrier wall alignment during construction
activities in the fall of 1997. The Washington State Department of Ecology (Ecology) identified
four areas of concern in a November 7, 1997 letter to International Paper. International Paper
responded in a letter to Ecology dated November 13, 1997 that, based on conditions observed in
the field by both the construction team and Ecology personnel, the areas of potential concern
should be considered to be three areas. The fourth area was likely related to carry-over during

wall construction.

The objective of this investigation was to evaluate the areas of potential impact identified during
construction using the procedures identified in the Cleanup Action Plan (CAP) (Woodward-
Clyde 1997a) and the Performance and Compliance Monitoring Plan (PCMP) (Woodward-Clyde
1997b), and to address Ecology concerns for the following three areas:

e Area l: the west side of the barrier wall

e Area2: the southwest corner of the barrier wall, near the location that the 24-inch diameter
fire control line was encountered

e Area3: the south side of the barrier wall, near the former location of well PW-3

The location of each of these areas of potential impact was documented during construction
activities and the locations were surveyed for future investigation.

1.2 PROJECT APPROACH

To meet the project objective, the approach for evaluation of the three areas included drilling
shallow exploratory soil borings, collecting and logging continuous soil samples, and performing
field sample analysis and laboratory confirmation analysis.

As specified in the CAP, the cleanup goals for soils outside the point of compliance (which is
defined as the property boundary along the west and south portions of the barrier wall) are the
Model Toxics Control Act (MTCA) Method C industrial soil cleanup levels (Ecology 1996).
Therefore, the MTCA Method C industrial soil cleanup values were used as screening values to

URS Greiner Woodward Glyde QAWCIAQ1C0796BSail Boring Apl.doa\t7-DEC-98vsEA 1 -1



SECTIONONE Intreduction

evaluate the nature and extent of soil impacts based on the results of this investigation. In
accordance with Washington Administrative Code (WAC) 173-340-745(4)(a)(ii), potential
impacts to groundwater will be evaluated using data obtained from the PCMP monitoring wells.

1.3 SITE DESCRIPTION

The International Paper Longview facility is located in Sections 8.0 and 9.0, Township 7 North,
Range 2 West, in Cowlitz County, near Longview, Washington. The facility is on the north side
of the Columbia River, approximately 66 miles upriver from the Pacific Ocean. The facility is
located less than two miles downstream (west) of the confluence of the Columbia and Cowlitz
Rivers. The facility lies within a 100-year floodplain but is protected by control levees. The
facility area is relatively level and ranges in elevation from 10 to 15 feet above mean sea level
(msl) (USGS 1953).

The former TWP area consists of approximately 4 acres and is located in the southwestern
portion of the facility. Due to recent property transactions, it is bordered on all sides by Port of
Longview property. The Columbia River is located approximately 300 feet southwest of the
southwest corner of the former TWP area. The site history and a summary of past activities of
environmental concern are provided in the CAP (Woodward-Clyde 1997a).

URS Greiner Woodward Glyde QAWCIALG1CO7988\Sail Boring Rpt.doch17-DEC-90WSEA 1 =2
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Field and Laboratory Methods

The perimeter boring investigation was conducted concurrently with the installation of the
bioventing/air sparging system and the remaining PCMP wells. The drilling activities occurred

between July 14 and 21, 1998.

2.1 SOIL BORINGS

URS Greiner Woodward Clyde personnel supervised the drilling of 14 shallow soil borings,
including nine initial borings and five contingency borings. The contingency borings were
drilled based on the findings of the field testing results and on discussions in the field with
Ecology. All work was conducted according to the Work Plan for Investigation of Areas of Soil
Impact Outside the Containment Area (Woodward-Clyde 1998).

The 14 borings were concentrated in the three areas previously described. Cascade Drilling Inc.
of Woodinville Washington supplied a track-mounted CME 75 drill rig equipped with 4.25-inch
inner diameter hollow stem augers. Soil samples were collected continuously with an 18-inch

standard split-spoon sampler. The borings were advanced to either the shallow water table or to
the top of the Upper Silt. The total depths drilled ranged from 6 feet below ground surface (bgs)

to 10.5 feet bgs.

All soils generated during the drilling activities were contained and placed within the
containment area. The boreholes were grouted to surface with a cement-bentonite mixture in
accordance with the requirements of WAC 173-160-560.

2.2 SOIL SAMPLING

Soil samples were logged by a qualified staff geologist. Soil descriptions, conditions, presence
or absence of odors, and evidence of contamination were collected in a field log and summarized
in boring logs. The boring logs are included in Appendix A. All samples were also screened for
headspace in the field with a portable Foxboro TVA 1000 flame ionization/photoionization
detector (FID/PID). These values were recorded in the field notebook and are presented in

Appendix B.

Three to four samples from each location were field tested for polynuclear aromatic
hydrocarbons (PAHs) using immunoassay techniques. Based on the results of this field
screening, the most impacted soil sample from each boring was selected for laboratory

confirmation analysis.

URS Greiner Woodward Glyde QAWCIAG1COTE6ESail Baring Rpt.doct1 7-DEC-o8WsEA 2~ 1
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EHIORTHREE Geology and Eydrogeoiogy

Based on investigations conducted to date, four general stratigraphic units are located in the
shallow (up to 125 feet bgs) alluvial deposits beneath the former TWP area: the Upper Sand, the

Upper Silt, the Lower Sand and the Lower Silt.

Upper Sand. The Upper Sand is interpreted to be primarily a fill unit and is continuous
across the former TWP area. The thickness of the Upper Sand ranges from 3 to 7 feet in the

former TWP area.

Upper Silt. The Upper Silt is the shallowest zone of fine-grained relatively low permeability
material and may influence shallow groundwater movement. The Upper Silt is generally
continuous in the former TWP area. Howeuver, it is absent in a linear zone across the central
portion of the former Pond 2, which 1s likely due to construction and remediation activities.
The thickness of the Upper Silt varies from 2 to 6 feet in the former TWP area.

Lower Sand. The Lower Sand is a locally-extensive water-bearing unit in the former TWP
area and directly underlies the Upper Silt. Groundwater movement in the Lower Sand is
influenced by the Columbia River. The Lower Sand is a gray medium-dense to dense,
medium-grained to coarse-grained sand, with red, white, and gray grains of volcanic material.

The Lower Sand is divided into two aquifers: the upper aquifer (Aquifer A) is approximately
25 to 35 feet thick and the lower aquifer (Aquifer B) is approximately 35 to 65 feet thick.
Aquifers A and B are separated by distinct silt or silty sand referred to as the Intermediate
Silt. Within the northern and central former TWP area, the Intermediate Silt was encountered
at elevations of 20 to 30 feet below msl, and ranges from 2 to more than 5 feet in thickness.
In the southern portion of the former TWP area the Intermediate Silt is less distinct and may
only be distinguishable from the overlying sand by a subtle increase in silt content.

Lower Silt. The Lower Silt is the deepest unit encountered in borings completed at the
former TWP area. The Lower Silt is at least 32.5 feet thick in one on-site boring, and serves
as a locally extensive aquitard. The depth to this unit ranges from 77 to 103 feet bgs.

The borings drilled during this investigation, which were advanced to a maximum depth of 10.5
feet bgs, encountered the Upper Sand and the top of the Upper Silt. A thin zone of perched
groundwater was encountered coincident with the top of the Upper Silt. The geology observed in
the field is described in the boring logs (Appendix A). Geologic cross sections for the areas in
the vicinity of the west side of the barrier wall and the former TWP area are shown in Figures 3-1

through 3-4.
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SECTIBRFOUR Analytical Results

The installation of the remaining PCMP monitoring wells was conducted concurrently with the
perimeter boring investigation. Seven borings were drilled and converted to groundwater
monitoring wells for inclusion in the PCMP monitoring network. Soil samples were collected
from each of the borings and submitted for laboratory analysis. The results of the analytical
testing conducted on the PCMP well soil samples are included in Table 4-1. Analytical results
on groundwater samples collected from the wells will be reported in the quarterly PCMP
groundwater monitoring reports.

4.1  FIELD MEASUREMENTS

All soil samples collected during the investigation were screened for headspace levels using a
Foxboro FID/PID. The measurement results are included in Appendix B. All of the soil samples
collected, with the exception of the samples from PB-14, were tested for PAHSs in the field using
immunoassay field test kits. The kits were designed to report concentrations below 1 part per
million (ppm), between 1 ppm and 10 ppm, and greater than 10 ppm. The results from these test
kits were used to select samples for confirmation laboratory analysis. The results are provided in

Table 4-2.

Samples exhibiting concentrations greater than 10 ppm PAHs, indicative of concentrations
exceeding MTCA Method C industrial soil cleanup levels for PAHs, were noted in 8 of the 14
borings (PB-01, PB-02, PB-03, PB-04, PB-05, PB-07, PB-11, and PB-12). These exceedances
are shown on Figure 4-1.

Based on these results, several contingency borings were advanced, including one additional
boring near the culvert along the west side of the barrier wall (PB-04), three additional borings
on the Port of Longview maintenance facility further to the west (PB-11, PB-12, and PB-13), and
one on the Port of Longview property along the inferred lineation of a former 24-inch fire control
line (PB-14). This line, formerly thought to run parallel with the perimeter ditch, was located
using a utility locating contractor. The line was found to cross over to the Port of Longview
maintenance facility and then turn towards the north and continue to Panel Way, as shown on
Figure 4-1. A second contingency boring was attempted further to north of PB-01; however,
access was limited and this boring was not completed.

42 LABORATORY ANALYTICAL RESULTS

The sample from each boring exhibiting the highest reading from the field testing were submitted
to Oregon Analytical Laboratories Inc. (OAL) of Beaverton, Oregon for confirmation analysis of
TPH, PAHs, and pentachlorophenol. Table 4-3 lists the analytical methods, sample containers,
preservation requirements, and holding times. The results of the analyses are summarized on
Table 4-4, and the exceedances of the MTCA level C criteria are shown on Figure 4-2.

Exceedances of the MTCA criterion for TPH as diesel (TPH-D) were noted in samples collected
from PB-01, PB-02, PB-04, PB-11, and two depths from 97-6.B. Benzo(a)anthracene and
chrysene were also detected at levels above the MTCA Level C criterion from PB-01.

The quality assurance/quality control (QA/QC) review and laboratory data sheets are provided in
Appendix C.

URS Grelner Woodward L’Iyde QAWCIAS1COTS6ES ok Boring Rpt.docvi7-DEC-ovseA 4~ 1



Table 4-~1
SOIL ANALYTICAL RESULTS

PCMP WELL INSTALLATION
Sample ID IP-97-1.A IP-97-2.A - ARPBT3A ] 97-4.8
Depth (ft) 5 9 4.5 9 5 1| eTs 9-10.5

Sample Date| MTCA C* | 1177187 17197 | 1110197  41110/97 | 1111197 111187 | 71200188  7/20/08
TPH (mg/kg)
diesel range 200 ae - - - -~ == 25 U 25U
oil range 200 - - - - - - 50U 50U
Semivolatiles (markg)
naphthalene 140000 0.007 0.005 U 0.006 0.005 U 0.005 0.005 U 0.900 0.010 U
acenaphthylene - 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 000U 0.100 U 0.0i0 U
acenapthene 210000 0.0 U 0.010 U 0.010 U o010 U co10Uu 0.010 U 0100 U 0.010 U
fluorene 140000 0010 U 0010 U oo U 0.010 U 0.010 U 0.010 U 0.100 U 0010 U
phenanthrene - 0.005 U 0.005 U 0.014 0.005 U 0.058 0.010 U 0.100 U 0010 U
anthracene 1,050,000 0250 U 0250 U | 00050 0005U | 0005U 00050 | 0400U 0070 U
fluoranthene 140000 | 0.050 U 0050U | 0014 0010 U | 0076 0010U | 0100U 0010 U
pyrene 105000 0.010 U 0.010 U 0.014 0.010 U 0.058 0010 U 0.100 U 0.010 U
benzo(a)anthracene 18 0.005 U 0.005 U 0010 U 0.010 U 0.018 0.010 U 0.100 U 0010 U
chrysene 18 0.050 U 0.050 U 0.010 U 0.010 U 0.029 0.010 U 0.100 U C.010 U
benzo{b)fluoranthene 18 0.200 U 0.200 U 0.010 U 0010U 0.024 0.010 U 0.100 U 0.010 U
benzo(k)fluoranthene 18 0030 U 0.030 U 0.010U 0010 U 0010 U 0.010 U 0.100 U 0.010 U
benzo{a)pyrene 18 0.040 U 0.040 U 0.010 U 0.010 U 0.014 0.010 U 0.100 U 0010 U
indeno(1,2,3-cd)pyrene 18 0.005 U 0.005 U 0.005 U 0.005 U 0.008 0.005 U 0.100 U 0010 U
dibenz(a h)anthracene 18 0.010 U c.010 U 0.005 U 0.005 U 0.005 U 0.005 U 0.100 U 0.010 U
benzo(g,h.ijperylene - 0010 U 0010U | 0005U 0005U | 0012 0.005 U | 0100 U 0010U
pentachlorophenol 1080 0010 U 0.010 U 0.300 U 0.010uU 0.300 U 0.300 U 1.00 U 0.100 U
Notes:

Bo!d and underlined results are greater than MTCA C industrial.

U: below the stated faboratory reporting limit

Samples were analyzed using the following methods: WTPH-D ext.; EPA Method 8270 SIM.

Pentachlorophenol is not a PAH. All carcinogenic PAHs have a MTCA Method C value of 18,

a. Cleanup goals and trigger levels are calculated based on provisional oral RfDs cited in EPA Regicn 1Hl RBC table,
and MTCA C formulas (WAC-173-340-720); except for TPH, which uses the MTCA Method A values.

b. Practical Quaniitation Limit for carcinogenic PAHs is 0.005

¢. 100 X Federal MCL

QA81C0796B\S0Il Boring Thi.xIs\Table 4-1 12/9/98 Page 1 of 2



Table 4-1
SOIL ANALYTICAL RESULTS

PCMP WELL INSTALLATION
Sample ID 97-5.A 97-6.B - IP-97-B.A - S IP-9T-8.A 97-10.A
Depth (ft) 9.5-11 12.5-14 7.5-9 10.5-12 4.5 g 4.5 11 9.5-11 14-12.5

Sample Date| MYCA C*| 7/21/98 7/21/98 7123/98 7123198 1110197 111097 | 11141697 - 11111/87 7122198 7!22!9.8
TPH (mg/kg)
diesel range 200 25U 25U 490 1900 - - - - 25 U 25 |
il range 200 50U 50 U 50U 500 U - - - - 50 U 50 U
Semivolatiles (mg/kg)
naphthalene 140000 0.010 U 0.010 U 187 245 0.005 U (.005 U 0.199 3.30 0.010 U 0.010 U
acenaphthylene — 0.010 U 0.010 U 1.00 U 1.00 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U 0.010 U
acenapthene 210000 0.010 U 0010 U 4.29 55.5 0.010 U 0.010 U 0.053 0.213 0.010 U 0.010 U
fluorene 140000 0.010 U 0.010 U 3.84 53.8 o0y 0.010 U 0.039 0.101 0.010 U 0.010 U
phenanthrene -- 0.010 U 0.010 U 12.7 141 0.010 U 0.010 U 0.048 0.054 0.010 U 0.010 U
anthracene 1,050,000 0.010 U 0.010 U 1.42 53.6 0.005 U 0.005 U 0.081 0.011 0.010 U 0.010 U
fluoranthene 140000 0.010 U 0.014 4.74 47.5 0.010 U 0.010 U 0.047 0.016 0.010 U 0.010 U
pyrene 105000 0.010 U 0.015 3.27 318 0.010 0.010 U 0.045 0.011 0.010 U 0.010 U
benzo{a)anthracene 18 0.010 U 0.011 1.00 U 7.90 0.010 U 0.010 U 0.044 0.010 U 0.010 U 0.010 U
chrysene 18 0.010 U 0.013 1.00 U 7.32 0.010 U 6.010 U 0.074 0.010 U 0.010 U 0.010 U
henzo(b)fluoranthene 18 0.010 U 0.021 1.00 U 3.95 0.010 U 0.010 U 0.086 0.010 U 0.010 U 0.010 U
benzo(kMiuoranthene 18 0.010 U 0.010 U 1.00 U 1.32 0.010 U 0.010 U 0.022 0.010 U 0.010 U 0.010 U
benzo(a)pyrene 18 0.010 U 0.015 1.00 U 2.21 0.010 U 0.010 U 0.027 0.010 U 0.010 U 0.010 U
indeno(1,2,3-cd)pyrene 18 0010 U 0.010 U 1.00 U 1.00 U 0.011 0.005 U 0.021 0.005 U 0.010 U 0.010 U
dibenz(a,h)anthracene 18 0.010 U 0.010 U 1.00 U 1.00 U 0.005 U 0.005 U 0.007 0.005 U 0010V 0.010 U
benzo(g,h.iperylene - 0.010 U 0.013 1.00 U 1.00 U 0.015 0.005 U 0.015 0.005 U 0.010 U 0.010 U
pentachlorophenol 1090 0.100 U 0.100 U 100U 10.0 U 0.300 U 0.300 U 0.300 U 0.300 U 0.100 U 0.100 U
Notes:

Botd and underlined results are greater than MTCA C industrial.

U: befow the stated laboratory reporting limit

Samples were analyzed using the following metheds: WTPH-O ext.; EPA Method 8270 SIM.

Pentachlorophenel is not a PAH. All carcinogenic PAHs have a MTCA Method C value of 18,

a. Cleanup goals and trigger levels are calculated based on provisional oral RfDs cited in EPA Region 11 RBC table,
and MTCA C formulas (WAC-173-340-720}, except for TPH, which uses the MTCA Method A values.

b. Practical Quantitation Limit for carcinogenic PAHs is 0.005

¢. 100 X Federal MCL
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Table 4-2

PAH FIELD SCREENING RESULTS FOR PERIMETER BORINGS

SAMPLE ID 1 ppm 10 ppm
PB0O1 - 3-4.5 > 14 >10
FB01 - 4.56 >1 >10
PBO1 -6-7.5 >1 <10
PB01 -7.5-9 >1 <10
PB0Z - 3-4.5 >1 >10
PBOZ - 4.5-6 >1 >10
PB0O2 - 6-7.5 > 1 >10
PB0Z2 -7.5-9 >1 >10
PB03-345 >1 <10
PB03 - 4.5-6 >1 <10
PBQ3 - 6-7.5 >1 >10
PBO3-7.5-9 >1 <10
PB0O4 - 1.5-3 >1 <10
PB04 - 4.5-8 >1 >10
PB04 -6-7.5 >1 >10
PB04 -7.5-9 >1 >10
PBOS - 1.5-3 < <10
PB05 - 3-4.5 >1 >10
PBOS - 4.5-6 <1 <10
PB0& - 1.5-3 >1 <10
PBO6 - 3-4.5 < 1 <10
PBO6 - 4.5-6 <1 <10
PB0O6 -6-7.5 <1 <10
PBO7 -1.5-3 >1 >10
PBQO7 - 3-4.5 >1 >10
PBO7 - 4.5-6 <1 <10
PBO8 - 1,5-3 <1 <10
PBO8 - 3-4.5 > 1 <10
PB0O8 - 4.5-6 < 1 <10
PB0O9 - 1.5-3 <1 <10
PBQY - 3-4.5 >1 <10
PB09 - 4.5-6 < 1 <10
PB10 - 1.5-3 <1 <10
PB10 - 3-4.5 >1 <10
PB10 -4.5-6 <1 <10
PB11-4.5-6 >1 <10
PB11 -6-7.5 >1 >10
PB11-7.5-9 > 1 > 10
PB11-9-10.5 >1 <10
PB12-4.5-6 <1 <10
PB12-6-7.5 >1 >10
PB12 -7.5-8 >1 >10
PB12-9-10.5 <1 <10
PB13-4.5-6 < 1 <10
PB13-86-7.5 >1 <10
PB13-7.5-9 >1 <10

Q:\91C0796B\Soil Boring Thi.xIs\Table 4-2 12/9/98
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Table 4-3

SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES

EPAMETHOD | METHOD | | o oo on e
PARAMETER NUMBER 'REPORTING | CONTAINER® | PRESERVATION | HOLDING TIME
L LA PR
Total petroleum hydrocarbons 418.1 25 mg/kg 1-8 0z CWM jar cool 0 4°C 14 days {analysis)
Polynuclear aromatic hydrocarbons 8270 modified SIM 3 pg/kgb 1-8 0z CWM jar coolto 4°C 14 days (extraction)
and pentachlorophenol
Notes:
a. Sample jars will be supplied by the analytical laboratory, which wilt maintain documentation regarding the manutacturer, grade, and lot number.
b. The Method Reporting Limit for pentachlorophenct is 10 ug/kg
CWM: clear wide mouth :
EPA: Environmental Protection Agency
SiM:  selected ion monitoring

URS Greiner Woodward Glyde

QAWCIA\I1C0796B\Snil Boring Apt doc\17-DEG-98WSEA



Table 4-4

SOIL SAMPLE ANALYTICAL RESULTS
PERIMETER BORING INVESTIGATION

Location 98-PBO1 | 98-PBO2 | 98-PB03 | 98-PB04 | 98-PB05 | 98-PB06 | 98.PR0O7 | 98-PBO0S

Depth (ft bgs)| MTCA C° 3-4.5 7.5-9 6-7.5 4.5-8 345 | 11837 | 345 3-4.5

Date Sampled | Industiral | 14-Jul-98 | 15-Jul-98 | 15-Jul-98 | 15-Jul-98 | 16-Jul-98 | 164ul-98 | 16-Jul-98 | 16-Jul-98
TPH (mg/kg)
diesel range 200 3300 3300 42 1800 25U 54 74 25 U
ol range 200 50 U 50 U 50 U 50 U 50 U 50 U 50 U 50 U
Semivolatiles (mgrkg)
naphthalene 140000 532 137 1.16 245 0.042 0.048 12.3 0.024
acenaphthylene -- 3.25 1.00 U 0.100 U 1.00 U 0.010 U 0.021 0.022 0.010 U
acenaphthene 210000 225 47.5 0.620 44 4 0.095 0.308 1.03 0.085
fluorene 140000 177 37.0 0.482 39.8 0.042 0.108 0.473 0.056
phenanthrene - 485 94 .1 115 133 0.016 0.080 0.219 0.010 U
anthracene 1,050,000 132 17.5 0.494 33.2 0.067 0.033 0.020 0.010U
fluoranthene 140000 234 52.3 0.811 40.7 0.010 U 0.080 0.143 0.010 U
pyrene 105000 139 308 0.444 248 0.010 U 0.048 0.108 0.010 U
benzo(a)anthracene 18 28.5 8.05 0.121 6.24 0.010 U 0.025 0.033 0.010 U
chrysene 18 26.2 7.12 0.144 5.47 0.010 U 0.033 0.049 0.010 U
benzo(b)flucranthene 18 11.8 3.5 0.100 U 2.89 0.010 U 0.041 0.029 0.010 U
benzo(k)luoranthene 18 3.74 1.17 0100 U 1.00 U C.010 U 0.014 0.011 0.010 U
benzo(a)pyrene 18 6.82 1.93 0.100 U 1.67 0.010 U 0.024 0.015 0.010 U
indeno(1,2,3-cd)pyrene 18 1.53 1.00 U 0.100 U 1.00 U 0.010U 0.016 0.010 U 0.010 U
dibenz(a,h)anthracene 18 1.00 U 1.00 U 0.100 U 1.00 U 0.010 U 0.010 U 0.010 U 0.010 U
benzo(g,h,i}perylene - 1.54 1.00 U 0.100 U 1.00 U 0.010 U 0.019 0.010 U 0.010 U
pentachlorophenol 1090 10.0 U 10.0 U 1.00 U 100U] 0100U | 0100V} 0100U§ 0.100U

Notes:

Bold and underiined results are greater than MTCA C industrial.
U: below the stated laboratory reporting limit

Samples were analyzed using the following methods: WTPH-D ext.; EPA Method 8270 SiM.
Pentachlorophenol is not a PAH. All carcinogenic PAHs have a MTCA Method C value of 18.

a. Cleanup goals and trigger levels are calculated based on provisional oral RfDs cited in EPA Region 11l RBC table,
and MTCA C formulas (WAC-173-340-720); except for TPH, which uses the MTCA Method A values.

b. Practical Quantitation Limit for carcinogenic PAHs is 0.005

¢. 100 X Federal MCL

The total PAH numbers do not include non-detects.
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Table 4-4

SOIL SAMPLE ANALYTICAL RESULTS
PERIMETER BORING INVESTIGATION

Location 98-PB0S | 98-PB10: |- 98-PB11 |- 98-PB11 | 98-PB12: [ “1.98-PB13.

Depth (it bgs) 34.5 345 .1 675 .| :9105 | 759 o |Tse

Date Sampled| MTCA C* | 16-Jul-98 | 16~Jul-98 | 17-Jul-98 | 17-Jul-88 | 17-Jul-98 | 17 8 | 17-Jul-98 | 21-Jul-08
TPH (mg/kg)
Diesel Range 200 25U 25 U 13000 54 100 25U 25 U 5U
Qil Range 200 50U 50U 50 U 50U 50U 50U 50 U ou
Semivolatiles (mg/kg)
naphthalene 140000 | 0.041 0.171 4060 8.10 8.13 8.70 11.8
acenaphthylene - 0.010 U 0.010 U 100 U 1.00 U 1.00 U 0.i00 U 100 U 0.010 0
acenaphthene 210000 0.050 0.340 691 1.00 U 1.00 U 0.100 U 1.00 U 0.010 U
fluorene 140000 0.047 0.128 537 1.00 U 1.00 U 0.100 U 1.00 U 0.010 U
phenanthrene® - 0.010 U 0.010 U 1360 1.00U 1.00 U 0.100 U 1.00 U 0.010 U
anthracene 1,050,000 0.010 U 0010 U 161 1.00 U 1.00 U 0.100 U 1.00 U 0010 U
flucranthene 140000 0010U| 0010U 474 100 U 100U o0.100U 100U 00100
pyrene 105000 0.010 U 0.010 U 340 1.00 U 1.00 U 0.100 U 1.00 U 0.010 U
henzo(a)anthracene 18 0.010 U 0.010 U 100 U 1.00 U 1.00 U 0.100 U 1.00 U 0.010 0
chrysene 18 0.010 U 0.010 U 100 U 1.00 U 1.00 U 0.100 U 100U 0.010 U
benzo{b)fluoranthene 18 0.010 U 0.010 U 100 U 1.00U 1.00 U 0.100 U 1.00 U 0.010 U
benzo(kK)fluoranthene 18 0.010 U 0.010 U 100 U 1.00 U 1.00 U 0.100 U 1.00 U 0.010 U
benzo{a)pyrene 18 0.010 U 0.010 U 100 U 1.00 U 1.00 U 0.100 U 1.00 U 0.010 U
indeno(1,2,3-cd)pyrene 18 0.010U 0.010 U 100 U 100U 1.00 U 0100 U 1.00 U 0.010 U
dibenz(a,h)anthracene 18 0.010 U 0.010 U 100 U 1.00 U 1.00 U 0.100 U 1.00 U 0.010 U
benzo(g,h.i)perylene® - 0010U | 0010U 100 U 1.00 U 100U | 0.100U 1.00U] o0010U
pentachlorophenol 1090 0.100 U 0.100 U 1000 U 10U 10U 1.00 U 10U 0.100 U

Notes:

Boid and underlined results are greater than MTCA C industriak.

U: below the stated laboratory reporting limit
Samples were analyzed using the following methods: WEPH-D ext.; EPA Method 8270 SiM.
Pentachlorophenol is not a PAH. All carcinogenic PAHs have a MTCA Method C value of 18.
a. Cleanup goals and trigger levels are calculated based on provisienal oral RiDs cited in EPA Region Il RBC table,

and MTCA C formulas (WAC-173-340-720); except for TPH, which uses the MTCA Method A values.
b. Practical Quantitation Limit for carcinogenic PAMs is 0.005

¢. 100 X Federal MCL

The total PAH numbers do not inciude non-detects.
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SECTIOM-TVE Conclusions

The results of the laboratory confirmation samples indicate that some soils on the west side of the
barrier wall exceed applicable criteria. No exceedances of the MTCA regulatory criterion for
TPH or MTCA level C criteria for PAHs or pentachlorophenol were noted along the south side
of the barrier wall near the former location of PW-3, or in the vicinity of the 24-inch diameter

fire control line.

In Area 1, benzo(a)anthracene and chrysene were detected above the Model Toxics Control Act
(MTCA) Method C criteria in one boring located adjacent to the culvert along the west side of
the barrier wall. Near this same area, a TPH concentration greater than the MTCA regulatory
criterion was detected in a soil sample collected from beneath the Upper Silt in boring 97-6.B.

In Area 2, the 24-inch diameter fire control line, formerly thought to have run parallel with the

perimeter ditch on International Paper property, was located using an underground utility
contractor. The line was found to continue across the roadway to the west and under the Port of
Longview maintenance facility and then turn to the north and continue up to Panel Way.

No evidence of impact to the area surrounding the 24-inch diameter fire control line was found.
Therefore, removal of the fire control line is not considered to be necessary.

In Area 3, no evidence of impact to the south side of the barrier wall, near the former well PW-3,

was found.
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ey

nted: 12/9/88

Report: ENV_23A; Project Fie: CAPROGRA-NGINTWIPAOJECTSILONGVIEW.GPJ, Dala Template:WC_CORP1.GDT  Pri

Project:

International Paper
Project Location: Longview WA

Log of Boring PB-01

} eet 1
Project Number: 91C0796B Sh of 1
Date(s) . Logged Checked
Drilled 7/14/1998 - 7115/1998 By T™MM By RS
Drilling Driiling _ Total Depth
Mathedy Hollow Stem Auger o or  Cascade Drilling, Inc Diihed {fget bgs) 0
Drill Rig Sampler ¢ apli Approximate Surface
Type Trackmount CME75 Type 18" Split Spoon Elevaticn {feet msl)
Groundwater Harnmer Weight Top of PVGC
Level and Drep NA Elevation NA
Diameter of ‘ Diameter of Type of Screen
Hole (inches) 6 " Well (inches) NA eif Casing NA Perforation NA
Type of Type and Depth .
ek NA of Beal(s) Bentonite cement grout to surface
Comments
SAMPLES @ je! .
o & =
=4 ] 3 ]
) 5 > s |8 |5 |8=
= 3 ™ - =] =]
5 £ | B|S_.% |tgle MATERIAL DESCRIPTION B | | g |zd | REMARKS
G $Bjw E oz |88 =§- Ig | oF S8
wme QAL 3 8E8 58|89 5D nd|oa EEQ
=z HOGE |ox{®.a o8| Ee| e |asko
0 75 Reddish brown, moist, coarse sand and gravel 18.43 | 1.75 | 1405
(FILE) ]
4 75 3 i 122 | 1.75 | 1410
4 Dark brown, moist, fine to medium SAND (SP-SM) |
75 with trace silt and gravel 1025 | 1.81 | 1415
1 _
5 75 . 135 | 1.75 | 1420
Finer with depth
) 90 Saturated 68.5 | 1.81 | 1425 |Sheen
4 | Gray brown, uniform SILT {ML) with trace of woad
and plastic
J 90 L 4 0815
7/15/98
10— {. End of hole at 9 -
15— - .
20— = .
25— - A
30

tJRS Greiner Woodward Clyde




Report: ENV_23A; Project Fite: C:\PROGRA-NGINTWAPAQJECTSILONGVIEW, GPS; Data Template:WC_CORP1.GDT  Printed: 12/9/98

Project: International Paper Log of Boring PB-02
Project Location: Longview WA
: heet 1 of 1
Project Number: 91C0796B S
Date(s) Logged Checked
Brilley 7/15/1998 By TMM By RS ]
Drillin Drillin . Total Depth ,
Me!ho% Hollow Stem Auger Contrgctor Cascade Driiling, Inc Drilled (feet bgs) 9.0 !
Drill Rig Sampler - Approximate Surface
Type Trackmount CME75 Tope 18" Split Spoen Elvation (fat ms))
Groundwater Hammer Weight Top of PVC
Level and Drop ¢ NA Elevaticn NA
Diameter of ' Diameter of Type of Screen
Hale (inches) 6 ' Well (inches) NA V\ygll Casing NA Perforation NA _ ]
Type of Type and Depth .
Sand Pack NA of geal{s) Bentonite cement grout to surface
Comments
SAMPLES @ E -
- o =]
S > = 5 § § & '8 !1
kel . R - 248 |2 |83 REMARKS  {
S, By 8| ocT |ELE MATERIAL DESCRIPTION I - L s
@© 2 Q 2 182 = - - | 2sz
—$ mggE 228 235 =E TE | BF ’-%E"'
We aflg 5 Q.= = o @ 98’ mcg’ Lo i Oa EF:_Q
=z o & o |dd ool | Ll |8kT !
0 Reddish brown, moist, coarse sand and gravel 0830
] L (FILL) i
1 75 Dark brown, medium SAND (SP-SM) grades to 1 5 0 0835
uniferm fine and medium sand
] 75 ﬂ 101 | o |os40
&5 75 . 96.8 [¢] 0845
75 - Saturated 928 o 0850 {Sheen
3 1. Uniform fine SILT (ML) with trace of wood 1
4 90 |, Loose sand (1Y) 1 1568 0 0900
10 L End of hole at 9' “
q k -
15 -
20— = -
E 1
25 - j
|
30 L

LIRS Greiner Woodward Clyde



Project: International Paper Log of Bormg PB-03
L Project Location: Longview WA
. Sheet 1 of 1
Project Number: 91C0796B
a Date(s) Logged Checked
i ate(s ogge ecke
Data(s 7/15/1998 By TMM By RS
Dreillin Drilling " Total Depth
Methel Hollow Stem Auger Contranior  Cascade Drilling, Inc Drilled (feet bgs) 90
™ Drill Ri Sampler P~ Approximate Surface
Type 4 Trackmount CME7S Type 18" Split Spoon Elevation (feet msl)
i Groundwaer Hammer Weigh Top of PVC
Level and Drep J NA Elavation NA
- Diameter of ' Diameter of Type of Screen
; ? Hole (inches) 6 " Well {inches} NA Well Casing NA Perforation NA
i Type of Type and Depth :
i Sand Pack NA of Seal(s) Bentonite cement grout to surface
1 Comments
' SAMPLES o | @ N
- o 5 2
& [~ a o a2
) & . - > £ |8 |2 |&3 REMARKS
s £ | 8| 5.3 |92 MATERIAL DESCRIPTION g E |5 |5
oD o@|e E z0EF |88l8 =g | =g | 0F |£9%
e ogje 35 8=2 Igd|eg 52 aoa|oa |EES
& Z | BoE jax|6G3 ZoS| Ee| e |8k
} 0 Reddish brown, moist, coarse sand and gravel 0920
i L (FILL)
. |
4 75 { p 6.26 | .69 | 0930
2 ] 75 Meadium brown, moist to wet SAND (SP-SM) 106 B9 | 0935
5— 75 L - i78 .69 | 0940
) Beceming finer grained
8 | 75 " Saturated 1 71.96| .69 | 0942
iyod . 1 1
g 1 90 T | Fine, pinkish coloy, uniform, moist to wet SILT (ML) | 523 89 | 0945
E
i
% 10~ | End of hole at @ _
z L
o
G
UE
[
2
3 ]
g
o B 1
£ -
| 15— - -
)i( g =]
5 ) ]
5]
: 2 b r 4
Py
H - i L A
L]
L B
5 i ]
o
2 20~ - 8
o
¢ L i
o
§ I
5] L
<
14 -
o]
o
o 25~ - -
8 ;
% "
; [N 4 - 4
e
! tY 4 -
i o
& 30
I URS Greiner Woodward Clyde



Report: ENV_23A; Project File: CA\PROGARA-1\GINTWAPROJECTS\WONGVIEW.GPY; Data TemplateWC_CORP1.GDT  Printed: 12/9/98

Project: International Paper Log of Boring PB-04
Project Location: Longview WA
; Sheet 1 of 1 ‘
Project Number: 91C0796B ]
Date{s Logged Checked
patels) 7115/1998 B TMM & RS ]
Driflin Drillin - Total Depth I
Methogd Hollow Stem Auger Contrgctor Cascade Drilling, Inc Drilled (feet bgs) 9.0 ]
Drill Rig Sampler u . Approximate Surface
Type Trackmaunt CME7S Type 18" split Spoen Elavation {teet ms)
Groundwater Hammer Weight Top of PVC
Level and Drop NA Elevation NA
Diameter of ' Diameter of Type of Screen
Hole (inches) & ‘Well (inches) NA Well Casing NA J Perforation NA
Type of Type and Depth ;
Shnd Pack NA of Seal(s) Bentonite cement grout to surface
Comments
SAMPLES @ g=! .
- & |s | 3
= [«3 =] [
2 - | g L2 208 |2 [& REMARKS
g £, ] 8| o=3 [E%]2 MATERIAL DESCRIPTION 2 tg 18 155
5% 2318 E| 285 1838|%w SEo 2| OF 583
w2 ofig 5 552 (5338 s oa|oal=sEse
= 2 | moE |oc[da 2odjze | e gko
0 Reddish brown, moist, coarss sand and gravel 7000
(FILL)
4 75 3.69 51 1010
i L Gray, fine to medium SAND (SP-8M} with trace of |
grave! and roots 1016
5 75 S - ge4 | .51 | 1020
i 90 Grades to fine sand with trace of silt and trace of 132 | .51 | 1025 |Sheen
4 { wood p
| 90 ‘L Gray, moist, uniform, plastic SILT (ML) with trace of | 843 51 11030
fine sand and wood
10— | End of hole at &' .
| 1
15— - _
._{
20 - -
26~ : :
30 s> i

RS Greiner Woodward Clyde
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Report; ENV_23A; Projec File: CAPROGRA-NGINTWAPAOJECTS\LONGVIEW.GP.J; Dala Template:WC_CORP1.GDT  Printed: 12/9/98

Project: International Paper
Project Location: Longview WA

Log of Boring PB-05

. 1 of
Project Number: 91C0796B Sheet 1

Date(s) Logged Checked
Dales 7/16/98 Bygg TMM By RS
Brilling Drilling . Total Depth
Mathod Hollow Stem Auger Contractor  Cascade Drilling, Inc Drilled (fget ngs) &0
Drill Rig Sampier " ; Approximate Surface
Type Trackmount CME75 Type 18" Split Spoon E ee.'ation (feet msl)
Groundwater Hammer Weight Top of PVC
Level and Drop NA Elevation NA
Diameter of ' Diameter of Type of Screen
Hete {inches} & ' Well (inches) NA Well Casing NA Perforation NA
Type of Type and Depth :

S)a(%d Pack NA of Seal(s) Bentonite cement grout to surface
Comments
SAMPLES ® o .

. g 5 2
o c I 2 0P
£ = - | B =2l S |8 | & |83 REMARKS
S B. 8 | >.8 [§2|E MATERIAL DESCRIPTION 2 g s |5
2% 50| B 26¢c |88 =2 _| T | 2F [ELE
me oele §| 258 (58|22 352 celoa|EEs

- 2 | DoE |amfos zod|ce| e |AES
0 Reddish brown, moist, medium to coarse sand with 0810
J trace of fine sand and roots (FILL) J
4 75 264 0 0820
Grades to gray brown, moist to wet, fine SILT (ML)
1 75 1 466 | 0 |ose2
SMM 90 Gray brown, saturated, plastic SILT (ML) with . 821 o | 0825
uniform trace of wood
End of hole at &'
10— -
15— -
20 .
25— ]
30

LIRS Greiner Woodward Clyde




Raport: ENV_23A; Preject File: CAPROGRA-T\GINTWAPROJECTSWONGVIEW.GPJ: Data Templata:WC_CORP1.GDT  Printad: 12/9/98

Project: International Paper
Project Location: Longview WA

l.og of Boring PB-06

. f
Project Number: 91C0796B Sheet 1 of 1
Date(s tegged Checked ~
pate(s) 7/16/98 5,28 TMM By R3
Drilling Drilling - Total Depth
Method Hollow Stem Auger Contractor Cascade Drilling, Inc Drilled (feet bgs) 7.5
Drill Rig Sampier " Spii Approximale Surace
Type Trackmount CME75 Type 18" Split Spoon Eﬁevation (foot msl)
Groundwatet Hammer Weight Top of PVC
Level and Drop ’ NA Elevation NA
Diameter of ' Diameter of Type of Screen
Hoale (inches) & " Well (inches) NA Well Casing NA Perforation NA
g;ﬂ% %fack NA g’fy FS"Z ;?s) Depth  gentonite cement grout to surface
Comments

SAMPLES o ) .

. 2 5 8
S & > s ‘é s 5
8 - 8 _ |2 = |5 | 8 |83 REMARKS
S B.| B 2% |5%2 MATERIAL DESCRIPTION 15 |8 oo
@ o oL g goa A E=N _ I’é‘ meE [Eox
we ool E] 33 (§3|sy 352 o5l ok |E58

£z | 86E [adxc|cS 38| g2 Ea|ako

0 Gray, moist, coarse sand and gravel (FILL) 0845

A 75 20.57 ¢ 0850

Dark gray, moist, fine 1o medium SAND (SP-SM)

) 75 2832 O | 0855
i Saturated, trace of wood W

5] 75 J 194 1] 0905

N ' 90 Moist to wet, uniform, fine SILT (ML) with trace of 954 | 0 | 0910
g L sand and wood 1
| End of hole at 7.5’ 1
10~ - .
15— P -
20 b -
25— - -

30

—t/RS Greiner Woodward Clyde




Report: ENV_23A; Project File: CAPROGRA~ N\GINTWAPRQUECTSILONGVIEW.GPJ; Data TemplateeWC _CORP1.GDT  Printed: 12/9/98

Project:

International Paper

Project Location: Longview WA

Log of Boring PB-07

] Sheet 1 of 1
Project Number: 81C07968
Date(s) Logged Checked
Drilled 7/16/98 By TMM By AsS
Drillin Drillin . Total Depth
Mothos Hollow Stem Auger o o Cascade Drilling, Inc Driled (faet bgs) 50
Drilt Ri Sampler W nli Approximate Surface
Type g Trackmount CME75 Typep 18" Split Spoon £hf/ation (fat msl)
Groundwater Hammer Weight Top of PVC
Level and Drop NA Elevation NA
Diameter of ' Diameter of Type of Screen
Hole {inches) § ' Well {inches} NA V\)fgli Casing NA Peroration NA
Type of Type and Depth
Sand Pack NA of Seal(s) Bentonite cement grout to surface
Comments
SAMPLES o o =
Q9 < 3
. 2 5 a
S o S 5 & % %E
= 3 b - |=s = a = REMARKS
s £ | 8| 5.3 |EZE MATERIAL DESCRIPTION T8 |3 (552
s @ £ - g | T e [EdE
28 288 E 2235 S35 o =& g £ E=gQ
wa a1y 3 o2 |0l g BT 2afaod|gE8
= Z Mol (c|(oa 2ol we | Ee oke
0 1 Dark gray, moist, coarse SAND {SP-8M) with trace 0925
4 of gravel J
N 75 ] 388 | 0 |0930
Grades to fine SAND with frace of silt
Y 75 448 | 0 | 0932
i 11 Saturated at 4.5'
5— 90 | Wef, fing SILT (ML) with trace of fine sand and . 1149 0 0835
wood
J I Endof hole at &'
10 - -
15 -~ .
20— b ]
25— - .
30

LIRS Greiner Woodward Clyde




Project: International Paper
Project Location: Longview WA

l.og of Boring PB-08

Reporl: ENV_23A; Praject File: CAPROGRA~NGINTWAPROJECTSILONGVIEW.GPY; Data Template:WC_CCRP1.GDT  Printed: 12/9/a8

: She 1
Project Number; 91C0796B et 1 of
Date(e) 7/16/98 }33999" TMM g;‘ec“e" RS
Driliing Drilling o Total Depth
Meathod Hollow Stem Auger Contractor Cascade Drifling, inc Drilled (feet bgs) 6.0
Drill Rig Sampler B . Approximate Surface
Type Trackmount CME7S Type 18" Split Spoon Elevation (feet ms))
Groundwater Hammer Weight Top of PVC
Level and Drop NA Elevation NA
Diamneter of ' Diamefer of Type of Screen
Hole {inches) & ' Well (inches} NA Well Casing NA Perforation NA
gg%?j{gack NA Ifygi;?:}Depth Bentonite cement grout to surface
Comments

SAMPLES o =) .

- 2 5 8
S B > 5 1% |8 55
= r . R = - &
s £ | 5| o.® (g8l MATERIAL DESCRIPTION |5 | g |En | REMARKS
2B §gWe g £cc {881 =f | ITE | QF (¢
we ol s 5 58882 [5al82 s ac)laa =ES8

Fzl BdkE laxjcad zo8|ce | ce (ko
0 Dark gray, medium to coarse SAND (SP-8M) with 0950
trace of grave!
1 75 b 67.73 0 0955
} 75 1 186 | o | 1000
3 ] Grades {o fine o medium sand with trace of siit
5 90 ;_\Saturated at 4.5' i 1058 0 1005
Moist to wet, fine SILT {ML) with trace of fine sand
and wood
End of hele at &
10— - =
15— = -
20 I |
25— -
1 b
30 L

t/RS Greiner Woodward Clyde
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Report: ENV_23A; Project Fite: GAPROGRA-T\GINTWAPROJECTS\LONGVIEW.GPY; Data Template:WG. CORP1.GDT ~ Printed: 1370756

Project: International Paper Log of Boring PB-09
Project Location: Longview WA sh f
. eet 1 of 1
Project Number: 91C0796B
Date(s} Logged Checked
Brilled 7/16/98 By TMM By RS
Drillin Drillin ap Total Cepth
Matbey Hollow Stem Auger Contrgctor Cascade Drilling, Inc Drilled (feet bgs) 60
Driél Rig Sampler W I Approximate Surface
Type Trackmeount CME75 Type 18" Split Spoon Elevation {feet msl)
Groundwater Hammer Weight Top of PVC
Level and Orop g NA Elevation NA
Diameter of ' Diameter of Type of Screen
Hole (inches) & " Well (inches} NA Weli Casing NA Perforation NA
Type of Type and Depth :
S!%d Pack NA of Beal(s) Bentonite cement grout to surface
GComments
SAMPLES ® T =
o3
g - g g /2 |o2
S . .| & - 2 |8 |2 |83 REMARKS
s £ | EB| 2.3 |28l MATERIAL DESCRIPTION 215 (3 |oue
N 38% R - =g TE| OF |£ €%
wE o2lg = 558 |go[Eg 5T caeloaEEe
- = DSE jox|da ZEoSlce | e gt©
0 F:]  Dark gray, moist, coarse to medium SAND 1030
_ {SP-SM)
p 75 12.86 0 1035
] 75 " Grades to fine sand wilh trace of silt 21.73] © | 1040
._Saturated at 4.5’
5 g0 | Dark brown, moist, plastic SILT (ML) with trace of 1746 0 1045
. fine sand and wood
] End of hole at 6'
10 —
15— -
20— -
251 -
30

£IRS Greiner Woodward Clyde




Report: ENV_23A; Project File: CAPROGRA -NGINTWAPRGJECTSIWLONGVIEW GPJ, Data TemplateeWG_CORP1.GDT  Printed: 12/9/98

Project:

International Paper

Log of Boring PB-10

25—

Project Location: Longview WA
Project Number: 91C07968 Sheet 1 of 1
Date(s) Logged Checked
Drilled 7/16/98 By ™M By RS
Drilling Driiling ™ Total Depth
Method Holiow Stem Auger Sontractor Cascade Drilling, Inc Orilled (feet bgs) 6.0
[ Dl Ri S i
g ampler T Approximate Surface
Type Trackmount CME75 Type 18" Split Spoon Elevation (feet msl)
Groundwater Hammer Weight Top of PYC
Level and Drop NA Elevation NA
Diameter of ' Diameter of Type of Screen
Haole {inches) 6 " Well (inches) NA ell Casing NA Parforation NA
g{aﬁ’% ?:*fack NA Ifng:I?;Depth Bentonite cement grout to surface
Comments
SAMPLES @ g .

- o g =]
g o - g ld |28 |aog
= . © s 8 o =] T
*" = _ = = g = REMARKS
S, E.| B o=3% |E¢|2 MATERIAL DESCRIPTION 315 |5 (3%
2T gole g zoc I88lda =g | IE | OF |ELF
LWe olig 5| 852 153|892 552 oaloa|EEo

b’ Z wwot [adE|{da zoaicelTaicgko

0 1 Gray, moist, fine to medium SAND (SP-SM} 1225

1 75 A 2451 ] 1230

] 75 1 159 | © | 1235

5 90 m I Gray, moist SILT (ML3 with trace of fine sand ] t002| 0 | 1240
; | End of hole at &'

30

RS Greiner Woodward Clyde
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rieport: ENV_23A; Project File: C\PROGRA-1I\GINTWAPRQJECTS\LONGVIEW.GPJ;  Data Template:WG_CORP1.GDT  Prinled: 12/9/98

Project: International Paper Log of Boring PB-11
Project Location: Longview WA
. Sheet 1 of 1
Project Number: 91C0796B
Bate(s) Logged Checked
Drilled 717/98 By TMM & RS
Drilin Drillin : Total Depth
Metho% Hollow Stern Auger Conirgctor Cascade Drilling, Inc Drilted {feet bgs) 10.5
Drill R Sampler M ; Approximate Surface
Type 9 Trackmount CME75 Typep 18" Split Spoon Efvation ffaet msh
Groundwater Hammer Weight Top of PVG
Level and Prep NA Elevation NA
Diameter of ' Diameter of Type of Screen
Hole {inches) 6 ' Well {inches) NA Well Casing NA Perforation NA
Type of Type and Depth
Sand Pack NA of Seal(s) Bentonite cement grout to surface
Comments
SAMPLES ® T .
- Q ul
g o > S % g E‘J'E-:)
5 3 =1 & - |=% Z |2 S REMARKS
S. Bl 81 .=% (B3 MATERIAL DESCRIPTION N I
[h i ] [t — - —
ud 42|18 5| 8853 [5g|eD SEo| 55| ok |EES
- =z Dol || NS T T el
0 Asphalt 0830
| Gravel, boulders and coarse sand (FILL)
Brown, fine to medium SAND (SP-SM)
S_X 75 6.7 | .2 | 0945
A Coarse SAND (SP) from 5.5'to &' ]
75 374 2 0950 |Sheen on cultings
1 2" fayer of silt and fine sand
i 75 Saturated 193 2 0955 |Sheen
] a0 Moist, plastic, fine SILT (ML) with trace of fine sand 44381 2 1000
10— |- and wood Sheen
1 End of hole at 10.5'
15— -
20— -
25— =
30

LRS Greiner Woodward Clyde




Report: ENV_23A: Prejost File: CAPROGRA- NGINTWAPROJECTSILONGVIEW.GPJ; Data Temptate:WC_CORP:.GDT  Printad: 12/9/98

Project: International Paper
Project Location: Longview WA

L.og of Boring PB-12

. t1of1
Project Number: 91C0796B Shee
Date(s) L.ogged Checked
Drilled 717138 By TMM By RS
Drilling Orilling i Total Depth
Method Mollow Stem Auger Confractor Cascade Drilling, Ing Drifled (eet bgs) i0.5
Drill Rig Sampler N ; Approximate Surface
Type Trackmount CME75 Type 18" Split Spoon Elevation (feet msl)
Groundwater Hammer Weight Top of PVC
Level and Drop NA Elevation NA
Diameter of " Diameter of Type of Screen
Fole (inches) 6 ‘ Well (inches) N2 Well Casing NA Perforation NA
gg‘:‘% Cgack NA Ifyg?e:l?sd) Depth  pentonite cement grout to surface
Comments
SAMPLES ® g .
. o 5 2
5 . o s {8 128 |e2
2 . = o |z = 4 2 83 EMARK
S £ | B S-F [ESZ MATERIAL DESCRIPTION 3|5 |5 [E0 | REMARKS
b5 odle E 26 38la =t Ig| aF |E8E
we ofig 51 2528 58|82 S5 on | oa |EES
0 b Z | D& {amx|od Tod| e | L8 |ate
Asphait 1025
J | Coarse sand, gravei and boulders {FiLL) 1
ﬂ Maist, medium to coarse SAND (SP-SM)
5 75 - 1208 ; .99 1030 .
Slight odor, sheen
3 during drilling
75 488 .99 | 1035 .
J 75 Grades to fine sand ﬁ 601 .99 | 1040
Saturated
E Gray brown, Wet, plastic, fine SiLT (ML) with trace™ |
80 of fine sand and wood 1735 | .99 | 1045
10— - 3
| [ End of hole at 10.5' 1
15— - -—}
L i
L A
20 = B
] ! ]
25— - -
N t i
30 i

LIRS Greiner Woodward Clyde
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Repors: ENV_23A;  Projact File: C:\PROGRA- NGINTWIPROJECTSY ONGVIEW.GPJ; Data TemplateWC_CORP1.GDT  Printed: 12/9/98

Project: International Paper Log of Boring PBR-13
Project Location: Longview WA
Project Number: 91C0796B Sheet 1of 1
Date(s} Logged Checked
Doilled 7/17/98 Bygg TMM By RS
Oing, Holow Stem Auger DG 1o Cascade Driling, Inc Lo peetn 5 50
Dol o Trackmount CME75 FopP'e" 18" spit Spoon Bt urase
Groundwater Hammer Weight Top of FVC
Level and Drop NA Eleﬁration NA
Diameter of ' Diameter of Type of Screen
Hole (inches) 6 " Well (inches) NA V‘yelt Casing NA Perforation NA
g%‘;g %fack NA I}’ gz ;?5; Depth  gantonite cement grout to surface
Comments
SAMPLES =
@ c ":"
‘r;:; - c § 2 »f
&2 - @« bl Q 7} o T
=1 [ —_ —r - i)
s £ | 8| 2.®m |E2lg MATERIAL DESCRIPTION 3 |§ (3§ |zn ) REMARKS
am 99je g soc |[88|a g To | o |ceX
we aofia 3 SEL 53|82 T Eo QE Dg_ EES
=z | n6E |&2|6S z83| & | & [BE°
0 Coarse sand, gravel and bauiders (FILL) 1100
) Medium to coarse SAND (SP-SM) with trace of
gravel
5— 75 . . 1906 { 1.01 | 1110
Becomes finer with depth
75 780 | 1.01 | 1122 {No sheen, slight odor
E Q0 Saturated 275 ¢ 1.01 | 1135
Brown, fine, piastic SILT (ML) with trace of fine
sand and wood
10 - Endofhole at 9
15— -
20 F
25— -
30

RS Greiner Woodward Clyde




Report: ENV_23A; Project File: CAPACGRA~PGINTWAPROJECTS\LONGVIEW.GPY; Data Template:WC_GORP1.GDT  Printed: 12/0/98

Project: International Paper
Project Location: Longview WA

Log of Boring PB-14

. Sheet 1 of 1
Project Number: 91C0796B f
Date(s) Logged Checked
pata(s 7121198 By TMM By RS
B,g'm;% Hollow Stem Auger gglrlilt?gctor Cascade Drilling, Inc E?itl%doﬁgg: bgs) 90
2o Rig Traclkmount CME75 FarePler 18" split Spoon fpproxmate Surace
Groundwater Hammer Weight Top of PVC
Level and Drop NA Elevation NA
Diamater of ' Diameter of Type of Screen
Hole (inches) 6 ' Well (inches) NA Wwell Casing NA Perforation NA
gg%% ?jack NA l‘gy gi;?goe”"‘ Bentonite cement grout to surface
Comments

SAMPLES 9
3 2 c 5
o c 8 2 ol
£ - = ] > = o @«
s £ { &l 2_§ |82 MATERIAL DESCRIPTION 3 |E g |on f PEMARKS
2% §8le £ $¢6c |Bals =g |z |ag EoE
e ol 5 BEE 158 g2 052 ca)| oe |EES
£z ) odE jox|dl 28l ie| e ST
0 —=rl Dark gray, moist, medium to coarse SAND 1500
{SP-5M) ]
1 Grades to fing sand at depth 1
5— 75 - 8.0 0 1515
75 1 247 0 |1s20
y 75 p 23 0 1525
90 Gray brown, wet, plastic, fine SILT (ML) with trace 139 o] 1530
10— i fa fine sand and wood -
1 End of hole at 10.5' 1
. 1
]
20~ | -
25 -
30

LIRS Greiner Woodward Clyde
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Appendix B
FiD/PID Vaiues

P
:
s



Site Name: 1P~ LON GVIEW

Personnel: Tom Middieton- Dl Mignelle WMeCleMand *Sﬂ.mp_lﬂs_._dﬂn.ﬂ&@_mk_-b\tse_,
Weather: @ Cloudy , gusty , 7J0°
Sample Name Date | Time | FID (ppm)|Ambient Air Comments
ALPR-01-0'-1.5" | F)i4 | 151 | 18.43 L35
agpPB-o1-15'-3" WEE | 12.20 | 1.35
"""" 9spB-0)-3"-4S] 1455 | 1025 .81
QePB-0I -4.5"b' 151 | 135 1.75
43PB-DI-'-2.8' | 1— |1455) L3352 | |.¥I
YePB-D2-15%3 (315 |Hib 5,10 0.-50
Q4P B-D2- 3-45' WF 10 ) 0 .00
[ieB-02-4 ste IR | %6.8% 0.c00
L geB -02-6-15" Wia | ozg 200
q3pPP -02-18"-4" Wzo | 6k .00
. lagp8-03-15'-3' 12 6,20 | 0,69
' |48¢B-03-3'-US' h23 ]| (b 0.69
- |agp-03-us'-e'| | |h22] 3% 0.69
1 |qspp-b3-6'-3.§' 123 | 1.9 0.69
q5P8-63- 7.5 &' W24 | 523 0.69
4898 -04 - 1.5'-2" 1126 | B69 0.5i
; Lo~ Y lag! n23 | 86y 0.5}
agpe -o4 - &' 35" h2? | )32 g.5°\
qep B -oM-T.6-q' | T~ W2 | 34z 0.5}

ABPB-05-15-3 [ 1324 | 264 H-280.00

3 a3P9-05 -3 -U.§ 1329 | Ubb =236 o

L. lagpp-05-US-b [325] 92\ -8 6.00
19398 -0 ~ 1.5 -3 123 | 20.5% | 0.00
A3PB-06b-3-4S {1328 | 29.32 .00
: %98 -06-4.S -l (2723 | 194 0.00

G9PB -Db--1.6 | | 1328 | 45U 0.0G
lagpe-01-15-3 | | |1330 | 3%.8) | o.00

43pB -DF-B-4.5 1330 | Y4uQ 0.00
9P B -0 -4 5-b 1334 | 1149 0 .00
q%PP-0% - 1.5-3 1332 | (.93 | 000
qgpe - 08 - 3-4.5 232 | 18k 0,00
agpPe-08-45-6 333 | bS] 0.0V
44P8-04-1.56-3 i234 | 1Z.8 0.00
auPh - 04-3:4.5 |23 | 21. 33 0.00
48PB- b4 - 4 .5-b 1235 | UG 0.00
43¢~ 10-1.5-3 1334, | 24.5\ 0.0
fo0-3-4.5 133 164 ©.0°
to-4.56¢ | 123, ooz  ©-°°

FIDMON~1.XLS



Site Name: | P- Lovigy 1AV
Personnel: I G0k, Mignelle Meteliond, Towe Middleton
Weather: s K0 °

@)

Sample Name Date | Time | FID (ppm)| Ambient Air Comments
8PB-ll- 4.6-6 |Fp |2 | wes 0.7.0
ARPB-Y - 6-7.5 1224 | 374 .20
agrg-it-19-9 1125 1a3 0.29

A8PB-l1~ 9-{6.5 112k Y4.39 p.20
|agPp-13- 4.5- L 1228 | 1209 4,99
agpPp-i- k-1.9 Itz | 4eg © .39
gPB-12-1.9-4 1229 60| 0.9
A2PB-12- 9-10.6 j424| 1135 6.49
ARPy-12 - Y .S -b 1230| (906 l.oj
98PB43 - ©-1.5 12311 140 Lo\
ARPB-13 - 1.5-9 | . 12D | 215 L0V

4B -~ 15 T)io (101 | &2 4 o.00 | €k
IuE - 1.5-9 IDib | €9.42 | ©.oo
4148 - 4-j0.5 IO | 60.0% .00
AIPB-Iy-y5-¢ (722 [ViAS g03 6. CO
AP B -14- 6 -1.5 JIAS | 2u.%? o .00
ALPB-14-7.5-9 126 [ 2%.¢c0 o.00C
43Pp-ly-84-10 5 AL 134 0.0
01-94-4 9- 1t R E{RS ©.o0
A-98 -1 - 125 earr] 5%% 0.00
a1-98-12.9- 14 XA AL 0. 00
416014 -15 § g | 943 5 oo
02-10A-9.5-1v |22 [|ZMp 1235 O. 00
d7-108-A)-12.5 i | 936 O . CcC
A1-6p YS-t |7za 1214 | 2 0.0C
271-08 2R 615 (217 [ 133 0 bi
1. el 6=FKI725912126 | 172
A7 -B-9-105 U | 240
IA7- P -105-12 AeAREYS

AT-LB ALAES TEIES!

FIDMON~1.XLS
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Appendix ¢
OA/0C Review and Lahoratory Data Sheets



0A/QC Review of Lahoratery Analytical Bata

The analytical results for soil samples collected in July 1998 were subject to a QA/QC review
including the following:

e Chain of Custody and Holding Times
s Review of Blanks

e Surrogate Recovery Review

e Matrix Spike (Blank Spike) Review
e Duplicate Review

e Reporting Limits

Samples were collected by Woodward-Clyde and analyzed by Oregon Analytical Laboratories of
Beaverton, Oregon. Sample identifications are as follows:

URSGWC SAMPLE ID | LABORATORY SAMPLE ID -| QUALIFIED RESULTS
98-PB01-3-4.5 1.7105-1 none
98-PB02-7.5-9 . L7105-11 none
98-PB03-6-7.5 L7105-15 none
98-PB04-4.5-6 |.7105-18 none
98-PB05-3-4.5 L7157-2 none
98-PB06-1.5-3 L7157-4 none
98-PB07-3-4.5 L7157-9 none
98-PB08-3-4.5 L7157-12 none
§8-PB09-3-4.5 L.7157-15 none
98-FB10-3-4.5 L7157-18 none
98-PB11-6-7.5 17158-2 none

98-PB11-8-10.5 1 7158-4 none
98-PB12-7.5-9 L 7158-7 none
98-FPB12-9-10.5 L7158-8 none
98-PB13-7.5-9 L7158-11 none
97-4B-6-7.5 L7229-1 none
97-4B-9-10.5 L7229-3 none
97-5A-9.5-11 L.7229-4 none
97-5A-12.5-14 L7229-6 none
98-PB14-7.5-8 L7228-10 none
97-10A-9.5-11 1.7228-12 none
97-10A-11-12.5 1L.7229-13 nene
97-6B-7.5-9 L7229-16 none
97-6B-10.5-12 L7229-18 none

Summary

All analytical data is acceptable for project uses. Samples were analyzed within the holding
times. The method blanks were free of contaminants. No data were qualified due to surrogate or
spike percent recoveries. The laboratory duplicate relative percent difference (RPD) was within
established limits. The laboratory reporting limits are acceptable.

URS Greiner Woodward cﬂ/de QUWCIAS1COT98BSait Baring Apt.doc\i7-0EC-gnsgA C-1



04/00C Review of Laboratory Analytical Data

Chain of Custody and Holding Times

The chain of custody forms indicate that samples were maintained under chain of custody, the
forms were signed during release and receipt, and that the samples were chilled and appropriately
preserved. The laboratory report is complete.

The soil holding time for semivolatiles and diesel analysis is 14 days from collection until
extraction and 40 days from extraction until analysis. Samples were analyzed within the holding
time.

Review of Blanks

The laboratory analyzed one method blank for each method. The method blanks did not have
detectable levels of any analyte of concern. No data were qualified due to these results.

Surrogate Recovery Review

Each sample was spiked with a surrogate (system monitoring compound) for applicable analyses.
The surrogate percent recoveries were within the control limits with the following exceptions. The
surrogate percent recovery for nine samples were not reported due to matrix interference from high
analyte concentrations. The remaining surrogate and QC results were acceptable; therefore, no data
were qualified due to these results.

Matrix Spike (Blank Spike) Review

The matrix spike percent recoveries were within the control limits with the following exceptions.
The diesel matrix spike percent recoveries for batches L7157 and L7158 were not reported due to
matrix interference; the blank spike percent recoveries were acceptable and no data were qualified.
The blank spike percent recoveries were within the control limits. No data were qualified.

Duplicate Review

No field duplicates were collected. The laboratory duplicate results were acceptable; no data were
qualified.

Reporting Limits

The reporting limits are summarized in the table below. Many of the samples were diluted due to
high analyte concentration; however, the reporting limits met the project needs.

METHOD MATRIX | REPORTING LIMIT
diesel 50il 25 mg/kg
ail s0il 50 mg/kg
PAHs s0il 0.010 to 100 mg/kg
pentachlorophenol S0l 0.10 to 1000 mag/kg

URS Greiner Woodward Glyde QWCIAQ1C0756B\Soil Boring Rpt.doc\17-DEC-9awsea (Cr2
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| L7105

July 29, 1998

Michelle McClelland

Woodward Clyde Consultants
L 1501 Fourth Avenue Phone: (206) 343-7933
Suite 1500
utte FAX: (206) 343-0513

o Seattle, WA 98101

Re: Laboratory Sample Analysis

,,,,,,

Project: 91C0796B
IP

i Project Manager: Michelle McClelland

Dear Michelle McClelland:

On Wednesday, July 15, 1998, OAL received twenty (20) soil samples for analysis. The samples were
analyzed utilizing EPA, ASTM, or equivalent methodology.

Should you have any questions concerning the results in this report, please contact us at (503) 590-3300.
Refer to OAL login number L7105.

Sincerely,

B 5(7\{' SR R / -’//

/
J\uzanne LeMay
QA/QC Officer

Patty Boydén
Project Manager

OREGON ANALYTICAL LABORATORY

_ A Division of Portland General Electric
14853 $.W. Old Scholls Ferry Road, Beaverton, OR 97067
> . 2002.300-5300 « E1x 503-590-
Prm ed on recyclen naper Phone 5303 n?{} naq(‘) . i:.lx 503-5390- 1404 B
waae ol oy Sanl e Todl Beee 1800040 DO/



L7105

Sample Summary

Sample ID Lab # Description Sampled Received
98-PB01-3-4.5 L7105-1 soil 07/14/98 14.00 07/15/98
98-PB01-0-1.5 L7105-2 soil 07/14/98 14:02 07/15/98
98-PB01-1.5-3 L7105-3 soil 07/14/98 14:10 07/15/98
98-PB01-4.5-6 L7105-4 soil 07/14/98 14:20 07/15/98
98-PB01-7.5-9 L7105-5 soil 07/14/98 14.28 07/15/98
98-PB01-6-7.5 L7105-6 soil 07/14/98 14:10 07/15/98
98-PB02-1.5-3 L7105-7 s0il 07/16/98 11:00 07/15/98
98-PB02-3-4.5 L.7105-8 soil 07/15/98 07/15/98
98-PB02-4.5-6 L7105-9 soil 07/15/98 08:45 07/15/98
898-PB02-6-7.5 £7105-10 soil 07/15/98 08:00 07/15/98
98-PB02-7.5-9 L7105-11 soil 07/15/98 09:00 07/15/98
98-PB03-1.5-3 .7105-12 s0il 07/15/98 09:30 07/15/98
98-PB03-3-4.5 L7105-13 soil 07/15/98 09:35 07/15/98
98-PB03-4.5-6 L7105-14 soil 07/15/98 09:38 07/15/98
98-PB03-6-7.5 L7105-15 soil 07/15/98 09:41 07/15/98
98-PB03-7.5-9 L7105-16 soil Q7/15/98 09:45 07/15/98
98-PB04-1.5-3 L7105-17 soil 07/15/98 10:10 07/15/98
98-PB04-4.5-6 L7105-18 soil 07/15/98 10:20 07/15/98
98-PB04-6-7.5 L7105-19 soil 07/15/98 10:25 07/15/98
98-PB04-7.5-9 L7105-20 soil 07/15/98 10:30 07/15/98
Definition of Terms
Ml Matrix interference.

ND Analytical result was below the reborting limit.

Analysts
Initials  Analyst Title
JJR Joseph Race Analyst

B Pat Buddrus

Organics Chemist

Prntad on recuripd naner

OREGON ANALYTICAL LABORATORY

A Division of Portdand General Electric

14853 SV, Ol Scholls Ferry Road, Beaverton, OR 97007

Phone 303-390-3300 » Fax 503-590-1404



L7105

Method Summary

Analysis Method
Polynuclear Aromatic Hydrocarbons (PNA) and PCP EPA 8270 SIM
Semi-Volatile Petroleum Products NWTPH-DX

OREGON ANALYTICAL LABORATORY
A Division of Pordand General Electric
14855 S.W, Oid Scholls Ferry Road, Beaverton, OR 97007
fnted or 1ecycied paser Phone 303-390-3300 « Fax 503-390- 1404



Client: Woodward Clyde Consultants

Contact; Michelle McClelland

L7105

Project: 91C0796B

P

Polynuclear Aromatic Hydrocarbons (PNA) and PCP

by EPA 8270 SIM

98-PBO4-4.5-6 Soil

See Attached Data Sheet

Sample ID Matrix Labh Number
Reportin .
Analyte Resuit Eimit g Units Comment
} Sampled: #7/14/98
§ Extracted; 07/17/98
98-PBO1-3-4.5 Soil Analyzed: 07/21/98 by PB L7105-1
See Attached Data Sheet
Sampled: §7/15/98
Extracted: 07/17/98
08-PB02-7.5-9 - Soil i ‘ Analyzed: 07/21/98 by F:B m£7£05:-11
See Attached Data Sheet
Sampled: 07/15/98
z Extracted: 07/17/98
| 98-PB03-6-7.5 Soil o i Analyzed: Q?/gl/?;?_ byPB L7105-15
See Attached Data Sheet
Sampled: 07/15/98
Extracted: §7/17/98
Analyzed: 0721/98 by PB__ _ L7105-18

A Division of Portdand General Electric

Phone 303-590-53300 « Fax 503-590-1404

OREGON ANALYTICAL LABORATORY

14855 SV, Old Schaedls Ferrv Road, Beaverton, OR 97007




Client: Woodward Clyde Consultants

Contact: Micheile McClelland

¢

L7105€

Project: 91C07968

EPA Method 8310 Polynuclear Aromatic Hydrocarbons

& PCP by modified EPA method 8270 (SIM)

Sample D Lab Number|
Blank Reportin .
Analyte Results ~ -%0 0 L’i’mit "9 Units  COMMENT !
Sampled: 07/14/98 3 _
98-PEOI-3-4.5  SOIL MBO7ITS Analyzed: 07/21/%8 L7105-1 i '
CASE ;
91-20-3  Naphthalene ............ 532,000 nd 1,000 ug/Kg E
208-96-8 Acenaphthylene......... 3,250 nd 1,000  ug/Kg !‘
83-32-¢  Acenaphthene........... 225,000 nd 1,000 ug/Kg ,
86-73:7 Fluorene............... 177,000 nd 1,000 ug/Kg |
87-86-5 Pentachlorophenol . ...... ... nd nd 10,000 ug/Kg
85-01-8 Phenanthrene ........... 465,000 nd 1,000 ug/Kg
120-12-7 Anthracene............. 132,000 nd 1,000 ug/Kg {
206-44-0  Fluoranthene ............ 234,000 nd 1,000  ug/Kg
129-00-0 PYrene................. 139,000  nd 1,000 ug/Kg ‘
56-55-3 Benzo[a]Janthracene ... ... 29,500 nd 1,000 ug/Kg
218-01-9 Chrysene............... 26,200 nd 1,000 ug/Kg
205-99-2 Benzo[b]fluoranthene.. ... 11,900 nd 1,000 ug/Kg :
207-08-9  Benzo[k]fluoranthene ... .. 3,740 nd 1,000  ugl/Kg
50-32-8 Benzo[alpyrene .......... 6,820 nd 1,000 ug/Kg 5
193-39-5 Indeno[1,2,3-cd]pyrene.... 1,530 nd 1,000  ug/Kg
53-70-3 Dibenz[a,hlanthracene . ... ... nd nd 1,000 ug/Kg
191-24-2  Benzolg,h,i]perylene...... 1,540 nd 1,006  ug/Kg
Recovery Recovery
Acid Surrogates: L7105-1 MBO7IZS
2-Fluorophenal M 85%
Phenol-d4 Mi 91%
2.4,6-Tribromophenot Mt 32%
Base / Neutral Surrogates: L7193-1 MBO7I7S
1,2-Dichlorobenzene-da T Y] 94%
Nitrobenzene-d5 Ml 74%
2-Fluorobiphenyi M 95%

eomtme e
T

AN e LIPS

Elevated Reporting L.imits due to sampie matrix = *

OREGON ANALYTICAL { ABORATORY

14835 $.0V. Old Scholls Ferry Road, Beavertan, OR 97007

A Division of Portland General Eleciric

Phone 303-590-5300 » Fay 303-390-1404

nene detected = nd

Matrix Interference = Mi



Contact: Michelle McClelland

Client: Woodward Clyde Consultants

L7105

Project: 91C07926B

EPA Method 8310 Polynuclear Aromatic Hydrocarbons

& PCP by modified EPA method 8270 (SIM)
Sample ID Lab Number
Analyte Resuits 2::‘:’,1 Rf_‘i’;g'fg Units  COMMENT
Sampled: 07/15/98
¥ 93-PBO2-7.5-9 SOIL MBO7178 Analyzed: 87/21/98 L7105-11
CAS#
91-20-3 Naphthalene ............ 137,000 nd 1,000 ug/Kg
208-96-8  Acenaphthylene . .. ... ...... nd nd 1,000 ug/Kg
83-32-9 Acenaphthene ........... 47,500 nd 1,000 ug/Kg
86-73-7 Fluorene............... 37,000 nd 1,000 ug/Kg
87-86-5 Pentachiorophenol . ... ...... nd nd 10,000 ug/Kg
85.01-8 Phenanthrene ........... 94,100 nd 1,000 ug/Kg
120-12-7 Anthracene............. 17,500 nd 1,000 ug/Kg
206-44-0 Fluoranthene............ 52,300 nd 1,000  ug/Kg
129-00-0 Pyrene................. 30,600 nd 1,000  ug/Kg
56-55-3 Benzo[ajanthracene .. .... 8,050 nd 1,000 ug/Kg
218-01-8 Chrysene............... 7.120 nd 1,000 ug/Kg
205-99-2 Benzo[blfluoranthene..... 3,510 nd 1,000 ug/Kyg
207-08-2 Benzol[k]fluoranthene .. ... 1,170 nd 1,000 ug/Kg
50-32-8 Benzojalpyrene .......... 1,930 nd 1,000  ug/Kg
193-39-5  Indenc[1,2,3-cd]pyrene..... .. nd nd 1,000 ug/Kg
53-70-3 Dibenz{a,hjanthracenea . .. .. .. nd nd 1,000 ug/Kg
191-24-2 Benzoig,hilperylene . .. ... .. nd nd 1,000 ug/Kg
Recovery Recovery
_ Acid Surrogates: L71os-11 MBO7178
E 2-Fluorophenol Ml 85%
L Phenol-d4 M 91%
2,4,6-Tribromophenoi Ml 32%
Base / Neutral Surrogates: L7103-11 MBOTIZS
1,2-Dichlorobenzene-d4 M 94%
Nitrobenzene-d5 Ml T4%
2-Fluorobiphenyl It 95%

none detected = nd

Elevated Reporting Limits due to sample matrix =~

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 5. Qid Scholls Ferry Road, Beaverton, QR 97007

Phone 503-390-5300 » Fax 503-590-1404

Matrix Interference = M}




Client: Woodward Clyde Consultants

Contact: Michelle McClelland

L7105

Project: 91C0796B |

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

Sample ID Lab Number |
Analyte Results :;zﬁ‘t Rf_?;ﬁ'{‘g Units  COMMENT |
Sampled: 07/15/98 e
98-PBO3-6-7.5 SOIL MBO7178 Analyzed: 07/21/98 L7105-15 i
CAS#
91-20-3 Naphthalene . ........... 1,160 nd 100 ug/Kg
208-96-8  Acenaphthylene ............ nd nd 100 ug/Kg
83-32-9  Acenaphthene ........... 620 nd 100 ug/Kg
86-73-7 Fluorene............... 482 nd 100 ug/Kg
87-86-5 Pentachlorophenol . .. ... . ... nd nd 1000 ug/Kg
85-01-8 Phenanthrene........... 1,150 nd 100 ug/Kg
120-12-7 Anthracene............. 494 nd 100 ug/iKg
206-44-0 Fluoranthene............ 811 nd 100 ua/Kg
129-00-0 Pyrene................. 444 nd 100 ug/Kg
56-55-3 Benzo[alanthracene ... ... 121 nd 100 ug/Kg
218-019 Chrysene............... 144 nd 100 ug/Kg :
205-99-2  Benzo[b]fluoranthene ... ... .. nd nd 100 ug/Kg
207-08-S  Benzolkjfluoranthene .. . ... .. nd nd 100 ug/Kg ;
50-32-8 Benzo[alpyrene .. .......... nd nd 100 ug/Kg ‘
193-39-5 Indeno[1,2,3-cd]pyrene .. ... .. nd nd 100 ug/Kg {
53-70-3 Dibenzia,hjanthracene .. . ... . nd nd 100 ug/Kg
191-24-2  Benzo[g,hijperylene . .. ... .. nd nd 100 ug/Kg
Recovery Recovery §
Acid Surrogates: L7105.15 MBO7IZS u
2-Fluorophenol 96% 85% :
Phenol-d4 97% 91% |
2,4,6-Tribromophenol 90% 32% ‘
Base / Neutral Surrogates: L7103-135 MBO717S é
1,2-Dichlorobenzene-d4 95% G94%
Nitrobenzene-d5 90% 74%
2-Fluorobiphenyl 112%

95% [
L

3
i

d on recveiec

none detected = nd |

Elevated Reporting Limifs due to sample matrix = *

OREGON ANALYTICAL LABORATORY

14855 5.W. Old Scholls Ferry Road, Beaverton, QR 97007

cacer

A Division of Portland General Electric

Phone 503-390-5300 « Fax 503-390- 1404
www.oalab.com /oal » Toil-Free 1-800-644-0967
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Client: Woodward Clyde Consultants Project: 91C0O796B

Contact: Michelle McClelland

EPA Method 8310 Polynuclear Aromatic Hydrocarbons

& PCP by modified EPA method 8270 (SIV)
Sample ID Lab Number
Analyte Results :;2:'& Rf_?;'i:'fg Units  COMMENT
3 Sampled: 07/15/98
93-PRU4-4.5-6  SOIL MBO7ITS Analyzed: 07/21/98 L7I05-18
CAS#
91-20-3 Naphthalene ............ 245,000 nd 1,000 ug/Kg
208-96-8  Acenaphthylene .. .......... nd nd 1,000 ug/Kg
83-32.9  Acenaphthene........... 44,400 nd 1,000 ug/Ka
B86-73-7 Fluorene............... 39,800 nd 1,000 ug/Kg
87-86-5 Pentachloropheno! . ....... .. nd nd 10,000  ug/Kg
§5-01-8 Phenanthrene ........... 133,000 nd 1,000 ug/Kg
120-12-7 Anthracene............. 33,200 nd 1,000 ug/Kg
206-44-0  Fluoranthene ............ 40,700 nd 1,000 ug/Kg
129-00-0 Pyrene............c.... 24,600 nd 1,000 ug/Kg
56-55-3 Benzo[a]anthracene .... .. 6,240 nd 1,000 ug/Kg
218-01-9 Chrysene............... 5,470 nd 1,000 ug/Kg
205-99-2 Benzo[bjfluoranthene..... 2,890 nd 1,000 ug/Kg
207-08-2  Benzo[k]fluoranthere .. .. .. .. nd nd 1,000 ug/Kg
50-32-8 Benzo[alpyrene.......... 1,670 nd 1,000 ug/Kg
193-38-5  Indeno[1,2,3-cd)pyrene . ... ... nd nd 1,000 ug/Kg
53-70-3 Dibenzfa,hlanthracene . . . .. .. nd nd 1,000 ug/Kg
191-24-2  Benzo[gh.ilperylene . ...... .. nd nd 1,000 ug/Kg
k. Recovery Recovery
Acid Surrogates: L7105-18 MBOTIZS
2-Fiugrophenot Mi 85%
Phenol-d4 Mi 91%
2,4,6-Tribromophenol MI 32%
Base / Neutral Surrogates: L7105-18 MBOZITS
N 1,2-Dichlorobenzene-d4 MI 94%
Nitrobenzene-d& M 74%
2-Fluoraliphenyl MI 95%

none detected = nd
Elevated Reporting Limits due to sample matrix =~
Matrix Interference = M|

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Qld Scholls Ferry Read, Beaverton, QR 97007
Phone 503-390-3300 » Fax 503-590-1404

[

T emtart wn o samruniart nomoe
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Client: Woodward Clyde Consultants Project. 91C07968
Contact. Michelle McClelland P f

Semi-Volatile Petroleum Products
by NWTPH-DX

Sample ID Matrix Lab Number
. Reporting Units
Analyte Result Limit (PPm) Comment
Sampled: 07/14/98 if
Extracted: #7/17/98 :
98-PBOI-3-4.5 Soil Analyzed: 07/21/98 by JJR _ L7105-) l
Diesel Region 3,300 25.  mglkg 1
Qil Region ND 50. mg/kg
Surrogate o Recovery Limit ’
2-Fluorabiphenyl Ml 80. - 150.
O-terphenyt Ml 50. - 150.
! Diesel range product does not resemble a typical fuel pattern. |
Sampled: 07/15/98
Extracted: 07/17/98
98-PB02-7.5-9 Soit . S S , . Analyzed: 0721988y JJR - L7165-10]
Diesel Region 3,300 25. mgl/kg 1
Oil Region ND 50. mgrkg ;
Surrogate _Recovery L Lmit
2-Fluorobipheny! 104.% 50. - 150. b
O-terphenyt 81.% 50. - 150.

! Diesel range product does not resemble a typical fuel pattern.

i

Sampled: 07/15/98 [
Extracted: 07/17/98 b

98-PBO3-6-75 Soil o . Analyzed: 072198ty IR ,,,,‘,‘L_f!ﬂi"!fl
Diesel Region 42. 25. mglkg 1
Qil Region ND 50. mg/kg
Surrogate Recovery ] Limit ] '
2-Fluorobiphenyl 93.% 50. - 150. [
O-terphenyl 101.% 50. - 150. .
! Diesel range product does not resemble a typical fuel pattern. !

“rinted on recycled paper

OREGON ANALYTICAL LABORATORY

A Division of Pordand General Electric 2 ‘
14855 S.WL Old Schalls Ferrv Road. Beaverton, OR 97007 il
Phone 503-390-53300 » Fax 303-5390-1404



Client: Woodward Clyde Consultants

L7105

Project: 97C07968

! Diesel range product does not resemble a typical fuel product.

Contact: Michelle McClelland P
Semi-Volatile Petroleum Products
by NWTPH-DX
Sample ID Matrix Lab Number
Reporting Units
Analyte Result Limit (ppm) Comment
Sampled: 07/15/98
Extracted: 07/17/98
“{ 98-PB(4-4.5-6 Soil Analyzed: 07/21/98 by JJR L7105-18
Diesel Region 1,800 25. mgl/kyg 1
Oil Region ND 50. ma/kg
_Surrogate B Recovery Limit
2-Fluorobipheny! 87.% 50. - 150,
O-terphenyl M 50. - 150.

OREGOMN ANALYTICAL LABORATORY
A Division of Pordland Generai Electric -
14835 $.W. Old Scholly Ferry Road, Beaverton, QR 970407
Phone 5303-590-3300 « Fax 503-590-1404




Ciient: Woodward Clyde Consultants

Contact: Michelle McCleiland

PNA LCS
by modified EPA method 8270 (SIM)

L7105

Project: 91C07968

Sample ID Lab Number
Analyte Recovery COMMENT
Sampled: NA
LCS07178 Anaiyzed: 07/20/98
CAs#
91-20-3 Naphthalene .. ............. 86%
208-96-8  Acenaphthylene...... ... ... 80%
83-32-9 Acenaphthene.............. 99%
86-73-7 Fluorene . ........ ... ... .. 93%
87-86-5 Pentachlorophenol . ... ... ... 28%
85-01-8 FPhenanthrene . ... .......... 104%
120-12-7  Anthracene .. .............. 84%
206-44-0 Fluoranthene . .............. 97%
128-00-0 Pyrene...................- 98%
56-55-3 Benzolajanthracene ... ...... 93%
218-01-9 Chrysene.................. 106%
205-89-2  Benzo[blfluoranthene ... .. ... 90%
207-08-9 Benzo[k]ftuoranthene . . .. ., .. 87%
50-32-8 Benzofalpyrene .. ........... 87%
193-39-5  Indeno[1,23-cdlpyrene . .. .. .. 92%
53-70-3 Dibenz(a,hjanthracene .. .. ... 93%
191-24-2  Benzo[g,h,i]perylene. ... .. .. 95%
Recovery
Acid Surrogates: LCS07178
2Florophenal 2%
Phenol-d4 96%
2.4 .6-Tribromaphenal 76%
Base / Neutra! Surrogates: LCS7178
1.2-Dichlorobenzene-g4 T 97%
Nitrobenzene-d5 80%
2-Fluorobiphenyl 97%

inted on recycied caner

none detected = nd

OREGON ANALYTICAL LABORATORY

A Division of Portdand General Electric
14855 S.W., Old Scholis Ferrv Road, Beaverton, OR 97007
Phone 503-390-3300 « Fax 303-390- 1404
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Client: Woodward Clyde Consultants

Contact:

Michelie McClelland

L7105

Project: 91C0796B

PNA Matrix Spikes
by modified EPA method 8270 (SIM)

Sampie ID Lab Number Lab Numbaer
Analyte Recovery Recovery RPD COMMENT
Sampled: 072277
98-5896-12 SOIL L7122-3 MS L7122-3 MSD Analyzed: 072098
CAS#

91-20-3 Naphthalene . .............. -336% -586% 54%

208-96-8  Acenaphthylene .. ........... 80% 76% 4%

83-32-9 Acenaphthene . ............. 68% 50% 31%

86-73-7 Fluorene . . ................ 49% 19% 89%

87-86-5 Pentachlorophenol ... ... .. .. 73% 67% 8%

85-01-8 Phenanthrene . .. ........... -2% -85% 190%

120-12-7  Anthracene................ 87% 89% 9%

206-44-0  Fluoranthene ... ............ 94% 87% 8%

129-00-0 Pyrene.................... 83% 80% 14%

56-55-3 Benzo[ajanthracene ... ... ... 99% 91% 8%

218-01-9  Chrysene............ .. .... 99% 85% 10%

205-99-2  Benzo[blfluoranthene . ... .. .. 91% 86% 6%

207-08-9 Benzolkiflucranthene .. ... ... 99% 90% 10%

50-32-8 Benzofajpyrene .. ... ... .. 92% 86% 6%

193-39-5 indenc[t,2,3-cdlpyrene . ...... 96% 89% 8%

53-70-3 Dibenzfa,hlanthracene . ... ... 95% 88% 8%

191-24-2  Benzo[g,h,ilperylene ......... 97% 89% 9%

Racovery Recovery

Acid Surrogates: L7122-3 M§ L7122-3 MSD
2-Fluarophenol o 93% 1%
Phenol-d4 99% 93%
2,4 B-Tribromophenol 95% 92%

Base / Neutral Surrogates:

L7122-3 MY

L7122-3 M8D

1.2-Dichlorobenzeng-d4 95% 93%
Nitrobenzene-d5 91% B86%
2-Fluorobiphenyl 94% 91%

OCREGON ANALYTICAL LABORATORY

A Division of Portland General Electeic
14855 S.W. Old Scholls Ferry Road, Beaverron, OR 97007
Phone 503-590-3300 » Fax 503-5390-140¢

none detected = nd




Client: Woodward Clyde Consuftants
Contact: Michelle McClelland

L7105

Project: 81C07968

P
Batch Q.C.
Method Blank
NWTPH-Dx/Soil (mg/kg)
. ] ] . Reporting . Date |
Analyte o © Result  Limit ' Q Analyzed
I
NWTPH-Dx L - - , R
Dieselrange .. ... .. ND 25 07/17/98 -
Qillrange . .. ... ND 50

Surrogates e e _% Recovery
Fluorobiphenyl a0
O-terphenyi 89
Comments:

OREGON ANALYTICAL LABORATORY
A Pivision of Portland General Electric
14835 S WL Old Schaolls Ferry Road, Beaverton, OR 97007

*hone 503-390-5300 » Fax 503-590-
inted on recveled paper Phope 503-390-53300 » Fax 503.590-1404



L7105

Client: Woodward Clyde Consultants Project: 91C07368
Contact: Michelle McClelland P
Batch Q.C.
LCS
. NWTPH-Dx/Soil (mg/kg)
o '%_ Analyte Result True Value % Recovery Q Analyzed
- NWAPH-Dx .. T T 138 134 103 07/20/98
Surrogates e .. % Recovery
_ Fluorobiphenyl 103
1 O-terphenyl 107
7 Comments:
..... |

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14853 S.3W. Old Schoils Ferry Road, Beaverton, QR 97007

Semtad o rervelad qaner Phone 503-590-3300 « Fav 503-390-1404



L7105

Client: Woodward Clyde Consultants Project: 8471C07968
Contact: Michelle McClelland

P
Batch Q.C.
s
NWTPH-Dx/Soil (mg/kg)
Analyte Resuit Resuijt True Value % Recovery Q  Analyzed |
NWTPH-Dx ... .. ... e e e |
% Recovery % Recovery

Surrogates e Sample  MS_
Fluorobipheny! 97 104 i

O-terpheny! 104 108

Comments:
i
|
|
|
CREGON ANALYTICAL LABORATORY

1
A Division of Portland Generia Electric 1
14855 5.3, OId Scholls Ferry Road. Beaverton, OR 97007 [

Y . 503-390-5 :y 503-500-
ted on recycled paper Phone 303-390-3300 « Fax 503-590- 1404

WAL W hth ey Aend e Tl Kean 1 o 2o ane =



L7105

Client: Woodward Clyde Consultants Project: 97C07968
Contact: Michelle McClelland P
= Batch Q.C.
Duplicate
‘ NWTPH-Dx/Soil (mg/kg)
.. buplicate ... _Reporting ~  Date
71 Analyte Result Result RPD Limit Q Analyzed
NW-I_PH-DX e it e e o o . s e i+ P
Dieselrange . . ..., 71 40 56 25 1. 07/20/98
O FANGE . .o e e e ND ND NA 50
o
- % Recovery % Recovery
.| Surrogates . Sample Duplicate
Fluorobiphenyl 80 97
-~ O-terphenyl 96 104
- Comments: *1 = Duplicate analysis exceeds laboratroy control limits due to samgle inhomogeniety.
L.

.........

OREGOM ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 SW. Old Schalls Ferry Road, Beaverton, OR 97007
Plone 303-390-3300 « Fax 303-590-1+04

2rnted nn recuclad naner D ane—
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- WOODWARD-CLYDE Project Name: -~ (2
- ICHAIN OF CUSTODY RECORD Project Number:J,¢cp 774 B Project Manager: 7 5 L
1501 Fourth Avenue Suite 1500 Sampler (signature): T ¥} B
| Seattle, Washington 98101 Shipping Form Tracking Number:
4|{206) 343-7933 fax (206) 343-0513 Page | of { Number of Coolers:
N - Analyses
|8 5
| Date | Time Sample Identification Matrix | Lab ID Qi %‘ 2:
. o R | B
11998 ] ~| 3
Il |18 | 98 ~PBoI- 3 -H.5 Se.d gos-{ XX il
MW 4R 98 -FPBOI - 0.8 Soil | | -2 Hod [ ol IV,
livdwy |H 10199 -£LBOI - 1.5-3 Soi | -3 Hoé O ||
CMw 20|98 -PBof -~ U.S -k Soi | -4 ot [ v
Usdw |28 148 - pB O - 2.5-9 Soil =S Hol O ' A
Iyuw|iio| 98- PBOY ~ 6 -3.S Sef_{ -4, Hioll D N
5Tuly |98 -fBoa- IF 3 | -3 HlolelD M
98 -PBo2 - 3-4.5 -% Hio L |D A
$45°199 -PRo2 -9.5-6 4 HFio|lib ad
g 9% ~fBOA ~ 6 -] S {0 HlolL|p A
700198 B0 ~2.5-9 -] A
30198 -PBo3 -~ /5 -3 -7 HlolL |0 A
L 735|498 B3 ~ B3 -¥.5 -3 Hio|L|D A1)
938198 ~FPBO3 ~H.5-& -4 Ho|L|D AL
1 l99/ |78 -pPBO3 - €-72.5 I 45 | 2N
(i 945192 -FBO3 -~ 2.5-F | -1 HlolL |p A
lelo| 98- LBCY ~ [53.% 13 HiolL |D Al
20l 28 ~PBoY~ 4.5 -4 1% AN
j025| 28 ~PBoY— ¢ =7.5 -4 #lo L |2 vdn
; 103 95 -PBOY -~ 7.5-9 N | w-20 Hlo |L [P s |
ICOErr;;l;t{st y pc,.‘fuckfc,-oph“.;'l bg $2 70 ST Total Number of Containers &0/
1|
j"‘_.elinquishetfl_B' si A re) M{ {5-‘jk_fr{8Dale.Tlmc Relinguished By (signature): Date/Time
:.-/;gfw W CE ey /710 |
IRecei%gS% E/}: DaeTime  Recerved for Lab By (signature): Date- Time
. LT et st X AL
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L7157

August 7, 1998

Michelle McClelland

Woodward Clyde Consultants
1501 Fourth Avenue Phone: (206) 343-7933

Suite 1500
Seattle, WA 98101 FAX: (206) 343-0513

Re: Laboratory Sample Analysis

Project: 91C0796B
IP

Project Manager: Michelle McClelland

Dear Michelle McClelland:

On Friday, July 17, 1998, OAL received nineteen (19) soil samples for analysis. The samples were
analyzed utilizing EPA, ASTM, or equivalent methodology.

Should you have any questions concerning the results in this report, please contact us at {503) 590-5300.
Refer to OAL login number L7157.

Sincerely,
g\“—'—:’n ;”'T[ vl //1& l!l;/‘—‘
oty By Suzanne LeMay / ,’
¥'Q]A/QC Officer L/

Project Manager =

OREGON ANALYTICAL LABORATORY

A Division of Pordand General Electric
14855 S5 Scholls Ferry Road, Beaverton, OR 97007
Phone 303-390-3300 = Fax 503-590- 1404
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Zemrtad AR rasytiat cacar

L7157

Sample Summary

Sampie 1D Lab# Description Sampled Received
98-PB05-1.5-3 L7157-1 soil 07/16/98 08:20 07/17/98
98-PB05-3-4.5 L7157-2 soil 07/16/98 08:22 07/17/98
98-PB05-4.5-6 .7157-3 soil 07/16/98 08:25 07/17/98
98-PB06-1.5-3 L.7157-4 soil 07/16/98 08:50 07/17/98
98-PB06-3-4.5 L7157-5 soil 07/16/98 08:55 07/17/98
98-PB06-4.5-6 L7157-6 s0il 07/16/98 09:05 07/17/98
98-PB06-6-7.5 L7157-7 soil 07/16/98 09:10 07/17/68
98-PB07-1.5-3 L7157-8 soil 07/16/98 09:30 07/17/98
98-PB07-3-4.5 L7157-9 soil 07/16/98 09:32 07/17/98
98-PB07-4.5-6 L7157-10 soil 07/16/88 09:35 07/17/98
98-PB08-1.5-3 L7157-11 soil 07/16/98 09:55 07/17/98
98-PB08-3-4.5 L7157-12 soil 07/16/98 10:00 07/17/98
98-PB08-4.5-6 L7157-13 soil 07/16/98 10:05 07/17/98
98-PB09-1.5-3 L7157-14 soil 07/16/98 10:35 07/17/98
98-PB09-3-4.5 L7157-15 soil 07/16/98 10:40 Q7/17/98
98-PB0S-4.5-6 L7157-16 soil 07/16/98 10:45 Q07/17/98
98-PB10-1.5-3 L7157-17 s0il 07/16/98 12:30 07/17/98
98-PB10-3-4.5 L7157-18 sail 07/16/98 12:35 Q07/17/98
98-PB10-4.5-6 L7157-19 soil 07/16/98 12:40 07/17/98

Definition of Terms

ND Analytical result was below the reporting limit.

Analysts
Initials  Analyst Title
PB Pat Buddrus Organics Chemist
RJ Rick Jordan Chemist

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S0 Scholls Ferry Road, Beaverton, OR 97007
Phone 503-390-3300 ¢ Fax 503-390- 1404



L7157

Method Summary
Analysis Method
Polynuclear Aromatic Hydrocarbons (PNA) and PCP EPA 8270 SIM
Semi-Volatile Petroleum Products NWTPH-DX

OREGON ANALYTICAL LABORATORY

A Division of Portland General Elcerric
{4855 8.4V, Scholls Ferry Road, Beaverton, QR 97007
e Phone 303-390-3300  Fay 5303-59)- 1404
v wiawn oalab com oal ¢ Toll Free T RON 6220947



Client: Woodward Clyde Consultants

Contact; Michelle McClelland

L7157

Project; 97C07968

P

Polynuclear Aromatic Hydrocarbons (PNA) and PCP

by EPA 8270 SIM

See Attached Data Sheet

Sample ID Matrix Lab Number
Analyte Result Re&c:nr?;ng Units Comment
Sampled: 07/16/98
Extracted: 07/23/98
98-PB05-3-4.5 Soil Analyzed: 07/23/98 by PB L7157-2
See Attached Data Sheet
Sampled: 07/16/98
Extracted: 07/23/98
98.PROG-1.5-3 Soil ) Analyzed: 07/23/98 by PB L7157-4
See Attached Data Sheet
Sampled: 07/16/98
Extracted: 0#7/23/98
98-PB07-3-4.5 Soil . i Apalyzed: 07/23/98 by PB  Lisrg
See Attached Data Sheet
Sampled: 07/16/98
Extracted: 07/23/98
98-PB(8-3-4.5 Soil i i - Analyzed: 07/31/98 by PB _L7is7-iz
See Attached Data Sheet
Sampled: 07/16/98
) Extracted: 07/23/98
98-PB09-3-4,5 Soil “Analyzedzu 07/23/98 by PB B L7157-15
See Attached Data Sheet
Sampled: §7/16/98
Extracted: 07/23/98
98-PB1G-3-4.5 . Sail __Analyzed: 07/23/98 by PB L7157-18

OREGON AMALYTICAL LABORATORY

A Division of Portland General Eiectric
14855 .3V Scholls Ferrr Road, Beaverton, OR 97007
Phone 303-390-53300 » Fax 303-390-1404




Client; Woodward Clyde Consultants

Contact; Michelle McClelland

L7157

Project: 91C0O796E

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

Sample ID Lab Numbe,
Analyte Results F? ;ZZTt Rel'fi‘:;j't"g Units  COMMENT
Sampled: 07/16/98 i
98-PB0O5-3-4.5 SOIL MBOFIIM Analyzed: §7/23/98 L7i37.2
T e St ol
91-20-3  Naphthalene............ 42 nd 10 ug/Kg ?
208-96-8  Acenaphthylene ... ... ..... nd nd 10 ug/Kg
83-32-9  Acenaphthene........... 95 nd 10 ug/Kg
86-73-7 Fluorene............... 42 nd 10 ug/Kg
87-86-5  Pentachlorophenol ... ....... nd nd 100 ug/Kg
85-01.8 Phenanthrene . .......... 16 nd 10 ug/Kg
120-12-7 Anthracene...,......... 67 nd 10 ug/Kg ¢
206-44-0  Fluoranthene .. ............ nd nd 10 ug/Kg ‘
129-00-0  Pyrene................... nd nd 10 ug/Kg ‘
56-55-3 Benzo[alanthracene ... .. .. .. nd nd 10 ug/Kg
218-01-¢  Chrysene................. nd nd 10 ug/Kg
205-99-2  Benzo[blfluoranthene . ... ... . nd nd 10 ug/Kg
207-08-8  Benzolk]flucranthene .. ... .. nd nd 10 ug/Kg
50-32-8 Benzolalpyrene . ... ........ nd nd 10 ug/Kg §
193-3%-5  Indeno[1,2,3-cdlpyrene .. ... .. nd nd 10 ug/Kg j
53-70-3 Dibenz[a,hlanthracene ... . ... nd nd 10 ug/Kg
191-24-2 Benzo[g,h.ilperylene . . .... ... nd nd 10 ug/Kg :
Recovery Recovery ‘
Acid Surrogates: L7157-2 MBO723M
2-Fivorophenol 92% 102%
Phenol-d4 94% 107% 5
2.4,6-Tribromophenol 82% 48%
Base / Neutral Surrogates: L7157-2 MBET23M
1,2-Dichlorobenzene-dd 8%  95%
Nitrobenzene-d5 82% 90%
2-Fluorobiphenyl 82% 99%

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 S.W. Old Scholls Ferrv Read, Besverton, OR 97007

Phone 303-390-3300 = Fax 503-590- 1404

ncne detected = nd




L7157

Client: Woodward Clyde Consultants Project; 91C0796B
Contact: Michelle McClelland

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

[
i

Sample ID Lab Number
Analyte Results :el?s:?t RePOMING  Units  COMMENT
Sampled: 07/16/98
98-PBOG-1.5-3  SOIL MBO723M Analyzed: 07/23/98 L7157-4
CAS#
91-20-3  Naphthalene............ 46 nd 10 ug/Kg
208-96-8 Acenapihthylene......... 21 nd 10 ug/Kg
83-32-9  Acenaphthene........... 308 nd 10 ug/Kg
* 86-73-7 Fluorene............... 108 nd 10 ug/Kg
87-86-5 Pentachlorophenol . . ... ... .. nd nd 100 ug/Kg
85-01-8 Phenanthrene........... 60 nd 10 ug/Kg
120-12-7 Anthracene............. 33 nd 10 ug/Kg
206-44-0 Fluoranthene............ 60 nd 10 ug/Kg
129-00-0 Pyrene................. 48 nd 10 ug/Kg
56-55-3 Benzo[a]anthracene...... 25 nd 10 ug/Kg
218-01-9 Chrysene............... 33 nd 10 ug/Kg
205-99-2 Benzo[b]fluoranthene . .... 41 nd 10 uaglKg
207-08-9  Benzo[k]fluoranthene . .... 14 nd 10 ug/Kg
50-32-8 Benzo[alpyrene .......... 24 nd 10 ugfKg
193-39-5 Indenof1,2,3-cd]pyrene . ... 16 nd 10 ug/Kg
53-70-3 Dibenz{a,hlanthracene .. . .. .. nd nd 10 ug/Kg
191-24-2 Benzo[g,h,ilperylene...... 19 nd 10 ug/Kg
Recovery Recovery
Acid Surrogates: L7157 MBU723M
2-Fluorophenol o 85% 102%
Phenaol-d4 88% 107%
2,4 ,8-Tribromophenot 90% 48%
Base / Neutral Surrogates: L7I57-4 MBO7235f
1,2-Dichlorobenzene-d4 ) 9% 95%
Nitrobenzene-d5 7% 90%
2.Fluorobiphenyi 83% 99%

none detected = nd

OREGON ANALYTICAL LABORATCORY
A Division of Portland General Electric
14855 §.W. Old Scholls Ferry Road, Beaverton, OR 97007
Phone 303-390-53300 » Fax 503-590-1404
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Client: Woodward Ciyde Consultants

Contact; Michelle McCleliand

L715

Project: 91C079t

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (Sii)

Sample ID Lab Numb
Analyte Results s;z':t‘t Refi?;:;"g Units  GOMMENT
Sampled: 07/16/98
98-PRO7-3-4.5 SOIL MBO723M Analyzed: 07/23/98 L7157-5
CAS#
91-20-3 Naphthalene............ 12,300 nd 10 ug/Kg
208-96-8 Acenaphthylene......... 22 nd 10 ug/Kg
83-32-9  Acenaphthene........... 1,030 nd 10 ug/Kg
86-73-7 Fluorene ............... 473 nd 10 ugfKg
8§7-86-5 Pentachiorophenol .. ........ nd nd 100 ug/Kg
85-01-8 Phenanthrene ........... 219 nd 10 ug/Kg
120-12-7 Anthracene............. 20 nd 10 ug/Kg
206-44-0 Fluoranthene............ 143 nd 10 ug/Kg
129-00-0 Pyrene................. 106 nd 10 ugfKg
56-55-3 Benzofalanthracene . ..... 33 nd 10 ug/Kg
218-01-8 Chrysene............... 49 nd 10 ug/Kg
205-99-2 Benzo[b]fluoranthene..... 29 nd 10 ug/Kg
207-08-¢  Benzo[k]lffuoranthene ... .. 1 nd 10 ug/Kg
50-32-8 Benzo[alpyrene.......... 15 nd 10 ug/Kg
193-39-5 Indeno[1,2,3-cd]pyrene .. .. ... nd nd 10 ug/Kg
53-70-3 Dibenzia,h]anthracene . . ... .. nd nd 10 ug/Kg
191-24-2 Benzol[gh,ilperylene . ... .. ... nd nd 10 ug/Kg
Recovery Recovery
Acid Surrog:iges: s ) B L7157-9 MBO7235
2-Fluorophenol 96% 102%
Phenol-d4 100% 107%
2.4 6-Tribromophenol 102% 48%
Base / Neutral Surrogates: L7157-9 MBO723M
1,2-Dichlorobenzene-d4 - T BB% 95%
Nitrobenzene-d5 90% 80%
2-Fluorobiphenyl 84% 99%

Frried o racycied pacer

OREGON ANALYTICAL LABORATORY

14855 S.W. Old Scholls Ferry Road, Beaverton, QR 97007

A Division of Portland General Elecsric

Phone 303-5390-3300 » Fax 503-590-1404

wanw oalab com ‘oal e Toll Eree 1 SO0 ntd 00/

none detected = nd



Client: Woodward Clyde Consultants

Contact: Michelle McClelland

L7157

Project: 91C0796B

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

i Sample ID Lab Number
Analyte Results ~ Dloank RePOM  Units  COMMENT
Sampled: 07/16/98
98-PB08-3-4.5 SOIL MBO723M Analyzed: 07/31/98 L7157-12
CAS#
91-20-3 Naphthalene .. .......... 24 nd 10 ug/Kg
208-96-8  Acenaphthylene ... ......... nd nd 10 ug/Kg
83-32-9  Acenaphthene........... 65 nd 10 ug/Kg
86-73-7 Fluorene............... 56 nd 10 ugikg
87-86-5  Pentachlorophenol .......... nd nd 100 ug/Kg
85-01-8  Phenanthrene .............. nd nd 10 ug/Kg
- 120-12-7  Anthracene........... ..... nd nd 10 ug/Kg
208-44-0  Fluoranthene . ............. nd nd 10 ug/Kg
L 129-00-0 PYr@NE ... ..o vvveennnn.. nd nd 10 ug/Ky
56-55-3 Benzo[alanthracene .. ....... nd nd 10 ug/Kg
218-01-9 Chrysene . ................ nd nd 10 ug/Kg
4 205-99-2  Benzo[b)fluoranthene ........ nd nd 10 ug/Kg
207-08-9  Benzolk]fluoranthene ... ... .. nd nd 10 ug/Kg
50-32-8 Benzo[alpyrene . ........... nd nd 10 ug/Kg
193.39-5  Indenof1,2,3-cdlpyrene . . . .. .. nd nd 10 ug/Kg
£3.70-3  Dibenz[a,hlanthracene .. ... .. nd nd 10 ug/Kg
, 191-24-2  Benzo[gh.ilperylene . ... ... .. nd nd 10 ug/Kg
L Recovery Recovery
Acid Surrogates: L7157-12 MBO723M
2-Fluorophenal 112% 102%
. Phenol-d4 128% 107%
2,4 6-Tribromophenol 114% 48%
Base / Neutral Surrogates: L7157-12 MBO723M
1,2-Dichlorobenzene-d4 105% 95%
] Nitrobenzene-d5 HM% 90%
2-Fluorcbiphenyl 111% 99%

none detected = nd

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Oid Scholls Ferry Road, Beaverton, OR 97007
Phone 503-590-3300 » Fax 303-390-1-+04
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Client: Woodward Clyde Consultants
Contact: Michelle McCielland

L7157

Project: 91C07968

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

Sample ID Lab Number
Analyte Resuits ~ Clank o Reporting e comment
Resuit Limit
Sampled: 07/16/98
98-PB09-34.5  SOIL MBOT23M Analyzed: 07/.23/98 L7157-15
CAS# S — o
91-20-3 Maphthalene .. .......... 41 nd 10 ug/Kg
208-96-8  Acenaphthylene .. ... ... ... nd nd 10 ug/Kg
83-32-9  Acenaphthene ........... 50 nd 10 ug/Kg
86-73-7 Fluorene ............... 47 nd 10 ug/Kg
87-86-5 Pentachlorophenol . ... ... ... nd nd 100 ug/Kg
85-01-8 Phenanthrene . ............. nd nd 10 ug/Kg
120-12-7  Anthracene................ nd nd 10 ug/Kg
206-44-0  Fluoranthene . .. ........... nd nd 10 ug/Kg
129-00-0 Pyrene................... nd nd 10 ug/Kg
56-55-3 Benzofalanthracene ... .. .. .. nd nd 10 ug/Kg
218-01-9 Chrysene ................. nd nd 10 ug/Kg
205-99-2  Benzo[b}fluoranthene ... ... .. nd nd 10 ug/Kg
207-08-9 Benzolk]fluoranthene . .. ... .. nd nd 10 ug/Kg
50-32-8 Benzo[alpyrene . ...... ... .. nd nd 10 ug/Kg
193-38-5 Indeno[1,2,3-cd]pyrene . . .. ... nd nd 10 ug/Kg
53.70-3 Dibenz[a,hlanthracene . . ... .. nd nd 10 ug/Kg
191-24-2 Benzo[g,h,ilperylene ... . ... .. ng nd 10 ug/Kg
Recovery Recovery
Acid Surrogates: L7I57-15 MBO72IM
2-Fworophenol 106% 102%
Phenol-d4 109% 107%
2,4,6-Tribromaphenol 84% 48%
Base / Neutral Surrogates: L7157-15 MBO723M
1,2-Dictlorobenzene-dd T er% 95%
Nitrobenzene-d5 97% 90%
2-Fluorobiphenyl 101% 99%

OREGON ANALYTICAL LABORATORY

A Division of Pordand General Elecrric
14855 S.W. Old Scholis Ferry Road, Beaverton, OR 97007
Phone 303-590-3300 « Fax 503-390-1-404

[

nene detected = nd



Client; Woodward Clyde Consultants
Contact: Michelle McClelland

L7167

Project: 91C0796B

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

] Sample ID Lab Number
Analyte Results g;z:‘rt Rel'_’i‘:n"t;tng Units  COMMENT
Sampled: 07/16/98
o 98.PBIO-3-4.5 SOfL MBO723IM Analyzed: 07/23/98 L7157-18
) CAS#
| 91-20-3  Naphthalene............ 171 nd 10 ug/Kg
| 208-96-8  Acenaphthylene .. .......... nd nd 10 ug/Kg
83-32.9  Acenaphthene........... 340 nd 10 ug/Kg
7 86-73-7 Fluorene ............... 128 nd 10 ug/Kg
87-86-5 Pentachlorophenol . ...... ... nd nd 100 ug/Kg
85-01-8 Phenanthrene ... ........... nd nd 10 ug/Kg
o~y 120-12-7 Anthracene ................ rd nd 10 ug/Kg
|\ 208-44-0  Fluoranthene .............. nd nd 10 ugfKg
bt 129-00-0  PYrene..........o.oovernn. nd nd 10 ugrkg
A 56-55-3 Benzolajanthracene ... ...... nd nd 10 ug/Kg
- 218-01-9 Chrysene................. nd nd 10 ug/Kg
il 205-99-2 Benzolb]fluoranthene . . .. . ... nd nd 10 ug/Kg
207-08-9  Benzolklfluoranthene ... ..... nd - nd 10 ug/Kg
o 50-32-8 Benzolalpyrene .. .......... nd nd 10 ug/Kg
L | 193-39-5 Indeno[1,2,3-cd]pyrene . . ... .. rict nd 10 ug/Kg
53-70-3 Dibenz{a,hjanthracene . . . .. .. nd nd 10 ug/Kg
, 191-24-2  Benzo[g,hilperylene . .. ... ... nd nd 10 ug/Kg
g Recovery Recovery
Acid Surrogates: L7157.18 MBO723M
2-Fluarophenol 106% 102%
;‘ Phenoi-d4 112% 107%
2.4,6-Tribromophenol 85% 48%
Base / Neutral Surrogates: L7157-18 MBG723M
1,2-Dichlorobenzene-d4 99% 95%
Nitrobenzene-d5 99% 90%
2-Fluorobiphenyl 98% 99%

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 $.W. Old Scholls Ferry Road, Beaverton, OR 97007

Phone 303-590-3300 » Fax 503-590-1404

none detected = nd




L7157

Client: Woodward Clyde Consuliants Project: 97 C07968
Contact: Michelle McClelland 1P

Semi-Volatile Petroleum Products
by NWTPH-DX

Sample ID Matrix o L Lab Numbe:
- Reporting Units [
Analyte Result Limit (ppm) Comment
Sampied: ¢7/16/98 ‘ l
Extracted: 07/23/98
98-PRO5-3-4.5 Soil __Analyzed: (7/24/98 by RJ L7157-;
Diesel Region ND 25, mg/kg ;
Oil Region ND 50.  mg/kg f
_Surrogate - Recovery Limit N ) j
2-Fluorobiphenyl 99.% 50. - 160.
O-terphenyl! 114.% 50. - 150.
Sampled: §7/16/98 !
Extracted: 07/23/98 ;
98-PBOG-1.5-3 Setl o Analyzed: 07/24/98 by RJ L7157-4 ‘
Diesel Region 54, 25. ma/kg 1 f
Qil Region ND 50. ma/kg
Surrogate - ~ Recovery ) Lirmnit |
2-Fluorobiphenyl 117.% 50, - 150, :
O-terphenyl 129.% 50. - 150.
1 Pattern does not suggest a typical product. l
Sampled: §7/16/98
Extracted: 07/23/98
98-PB(}7.3-4.5 Soil o e wAnalyzed: 07/24/98 by RJ ) L71§~7m-_‘9'(
Diesel Region 74. 25. mglkg 1
Oil Region ND 50. ma/kg .
Surrogate ... . . Recovey  Limt }
2-Fluorobiphenyl 98.% 50. - 150.
O-terphenyl 106.% 50. - 150,

! Pattern does not suggest a typical product.

CREGON ANALYTICAL LABOQRATORY

A Diviston of Portland General Electric - 2 .
14855 SW Schoils Ferry Road, Beaverton, OR 97007
Phone 503-590 5300 « Fax 303-590- 1434

v by o ol 8 Tl Eree TS AL D0R™



L7157

Client: Woodward Clyde Consultants Project: 971C07968
Contact: Michelle McClelland P

Semi-Volatile Petroleum Products
by NWTPH-DX

' [ Sample ID Matrix Lab Number
Reporting Units
: Analyte Result Limit (ppm) Comment
- Sampled: 07/16/98
: Extracted: §7/23/98
L.i 98-PB08-3-4.5 Soil Analyzed: 07/24/98 by RJ L7157.12
o Diesel Region ND 25, ma/kg
Oil Region ND 50.  mg/kg
Surrogate Recovery Limit
- 2-Fluorobipheny! 73.% 50. - 150.
: O-terphenyl 88.% 50. - 150,
tg Sampled: 0#7/16/98
& , ; Extracted: (7/23/98
1 98-PB09-3-4.5 Soit Analyzed: 07/24/98 by RJ L7157-15
[ Diesel Region ND 25. mglkg
Oil Region ND 50.  mglkg
Surrogate Recovery Limit
2-Fluorobiphenyi 79.% 50. - 150.
1 O-terphenyl 92.% 50. - 150.

Sampled: 07/16/98
Extracted: 07/23/98

98-PB10-3-4.5 S Set L S - Analyzed: §7/24/98by RS L7IS7-I8
Diesel Region ND 25. mg/kg
Oii Region ND 50. mgrkg
= Surrogate . . . .. .. PRecovey _ Limt
f 2-Fluorobiphenyl 75.% 50. - 150.
: O-terphenyl 85.% 50. - 150.

OREGON ANALYTICAL LABORATORY
A Division of Portiand General Electric - 3 .
[4855 S.W. Scholls Ferry Road, Beaverron, QR 97007
Phone 303-390-53300 « Fax 503-590- 1404

o
]
;
1




L7157

Client; Woodward Clyde Consultants

Project: 97C07968
Contact: Michelle McClelfand ‘

P !
Custom GC Fuels Analysis
i
Sample ID Matrix: Lab Number
T Reporti . T T T
Analyte Result Ei?ni'tng Units Comment
Sampled: 07/16/98 i
Custom GC Fuels Analysis: 08/06/98 i
98-PB03-1.5-3 Soil e Analyzed: 08/06/98 by RJ L7IS

See Attached Data Sheet

E,
|

OREGON ANALYTICAL LABORATORY

A Division of Portland General Elecrric - 4 . ;
14855 5.3, Scholls Ferey Road, Beaverton, QR 97007 B
o omrene e I'hone 563-590-5300 ¢ Fax 303-390-1404
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Contact: Michelle McCleliand

Client: Woodward Clyde Consuitants

PNA & PCP LCS
by modified EPA method 8270 (SIM)

L7157

Project: 91C0796B

Sample ID Lab Number
; 5 Analyte Recaovery COMMENT
Sampled: NA
: LCS0723M Analyzed: 07/23/98
91-20-3 Naphthalene . .............. 89%
208-96-8  Acenaphthylene............. 92%
b 83-32-9 Acenaphthene . ............. 105%
86-73-7  Fluorene.................. 96%
87-86-5 Pentachlorophenol .. ........ 58%
. 85-01-8 Phenanthrene . ............. 106%
120-12-7  Anthracene................ 93%
206-44-0  Flucranthene ............... 94%
3 129-00-0 Pyrene.................... 97%
i 56-55-3  Benzo[alanthracene......... 99%
L 218-01-9 Chrysene.................. 101%
' 205-99-2  Benzo[blfluoranthene . . ... ... 93%
207-08-9  Benzo[k]fluoranthene . ... .. .. 97%
50-32-8 Benzolalpyrene . ............ 92%
193-39-5  Indeno[1,2,3-cd]pyrene ... .. .. 80%
53-70-3 Dibenz{a,hlanthracene . ... ... 76%
:2 191-24-2  Benzo[g,h,ilperylene . . .... ... 82%
e Recavery
Acid Surrogates: LES0723M
: 2-Fiuorophenal ) 95% B
i Phenol-d4 100%
2.4 6-Tribromophenol 68%
Base / Neutral Surrogates: LCS0723M
1,2-Dichlorobenzene-d4 88%
Nitrobenzene-d5 87%
- 2-Fluorebiphenyl 96%

Banted on ralycien Daner

OREGON ANALYTICAL LABORATORY

A Division of Pordand Genperal Electric
14855 $.3V. Old Scholls Ferry Road, Beaverton, QR 97007
PMhone 503-390-3300 » Fax 303-590-1404
waew malab com faal o Tall-Free 1.800-644-0967

none detected = nd




L71

Client: Woodward Clyde Consultants Project: 91C07

Contact: Michelle McCleiland

PNA & PCP Matrix Spikes
by modified EPA method 8270 (SIM)

Sample ID Lab Number Lab Number .
Analyte Recovery Recovery RPD COMMENT
Sampled: #7/21/98
98-5896-60 SOIL L7184-3MS L7184-38M8D Analyzed; 07/23/98
CAS# ’
91-20-3 Naphthalene .. ........... .. 82% 97% 16%
208-96-8  Acenaphthylene . ............ 61% 73% 18%
83-32-9 Acenaphthene ..., ... ..... 90% 64% 33%
86-73-7 Fluorene .. ................ 81% 4% 179%
87-86-5 Pentachlorophenol . ... .. .. .. 45% 47% 3%
85-01-8 Phenanthrene . ............. -2% 6% 99%
120-12-7  Anthracene................ 72% 87% 18%
206-44-0  Fluoranthene ............... 70% 86% 21%
129-00-0 Pyrene.................... 56% 72% 25%
56-55-3 Benzo[alanthracene . . ..., ... 70% 93% 28%
218-01-9  Chrysene.................. 73% 104% 35%
205-99-2 Benzo[b]fluoranthene . .. ... .. 89% 112% 22%
207-08-9  Benzo[k]fluoranthene ... .. ... B87% 100% 14%
50-32-8 Benzofajpyrene . ............ 73% 93% 23%
193-39-5  Indeng[1,2,3-cd]pyrene . ... ... 67% 87% 26%
53-70-3 Dibenz[a,h]anthracene . . . .. .. 56% 68% 20%
191-24-2  Benzofg.h,ijperylene. .. ... ... 78% 95% 19%
Recovery Recovery
Acid Surrogates: L7184-208 L7I8I-3MSD
2-Fluorophenal o 92% 83%
Phenol-d4 94% 86%
2.4 6-Tribromophencl 0% 0%
Base / Neutral Surrogates: L7184-3M8 L7184-3M3D
1.2-Dichiorobenzene-dd 101% 87%
Nitrobenzene-¢5 145% 103%
2-Fluorobiphenyl 88% 82%
none detected = nd
OREGON ANALYTICAL LABORATORY
A Division of Pordand General Electric
14855 S.3W. Old Scholls Ferry Road, Beaverton, OR 97007
Demier Of EC 0D THrar Phone 303-390-5300 » Fax 503-390-1404

www.oalab.com/Zoal © Toll-Free 1-800-644-0967



L7157

Client: Woodward Clyde Consultants Project: 97C07968
P Contact: Michelle McClelland P

Batch Q.C.

Method Blank
NWTPH-Dx/Soil (mg/kg)

- Reporting Date
; Analyte Result Limit Q Analyzed
|  NwWTPH-Dx , L
. Dieselrange . ... ............coueouiun. ND 25 07/23/98
= Qilrange . .. ... i ND 50
7| Surrogates % Recovery
3| Flucrobiphenyl 82
O-terphenyl 98
Comments:

b

OREGON ANALYTICAL LABORATORY
o A Division of Pordand General Electrie
L 14835 S.W, Scholls Ferrv Road. Beaverton, QR 97007
e Phone 303-390-3300 « Fay 303 3940- 1404

Tonntar ey e
shed an rec, T2t Lane . . -
' wuw oglib com oal ¢ Toll Free 1800644 000



Client: Woodward Clyde Consultants

L715

Project: 97C0796

Contact: Michelle McClelland /
Batch Q.C.
LCS
NWTPH-Dx/Soil (mg/kg)
N — . . . bate
Analyte Result " True Value %, Recovery Q Analyzed
NWTPH-Dx . ...... .. L 142 1a4 77106 T 0723198
Surrogates "% Recovery
Flucrobiphenyl 95
O-terphenyl 108

Commenis:
OREGON ANALYTICAL LABORATORY
A Division of Portlaind General Elecrrie
14833 S.W. scholls Ferm Road, Beaverton, QR 97007
om o reo.Loler o Phone 3033903300 « Fay 53135390 144

wunodlab com oal o Toll Free T 80O od4 00a7
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Client: Woodward Clyde Consultants

L7167

Project: 971C07968

Contact: Michelle McClelland P
Batch Q.C.
Duplicate
NWTPH-Dx/Soil (mg/kg)
Duplicate Date
i Analyte Result Result RPD Q Analyzed
| _NWTPH-Dx e
1 Dieselrange ... .. .oiiii e 9890 10600 7 07/23/98
wr Ollrange. ... oo ND ND NA
E % Recovery % Recovery
2o Surrogates o _ i _S.anle DUplicate
Fluorobiphenyt ME ME
O-terphenyl Ml MI
B Comments:

H
£
i

S

nrted or recveed

Laimer

OREGON ANALYTICAL LABORATQRY

A hvsion of Portland General Electric

F4853 5.4V, Scholls Ferrv Road, Beaverton, OR 97007

Phone 303 390-3300 » Fax 303-5390-1404
wu obaly oy onl e Tl Beae TRONDALEO0AT




L7157

Client. Woodward Clyde Consultants

r
Project: §1C07968
Contact. Michelle McClelland '

P
Batch Q.C.
MS
. f
NWTPH-Dx/Soil (mg/kg) |
o o Sample _ Ms B ~ Date !
Analyte Result Result True Value % Recovery Q  Analyzed
[
- - SPR— P e LAk k. oot s ) 8t AARAAR koo S —— e amarei e 3 b e L E
NWTPH-Dx .. ... oo e 9890 Mi 159 NA - 07/23/98
|
% Recovery % Recovery .
Surrogates ... Sample  MS
Fluorobipheny! - MI Mi -
O-terphenyt MI M
;
s
i
Comments:
i
L
e
’ ;

OREGON ANALYTICAL LABORATORY

A Division of Portland General Efecirie
14835 W Scholls Ferrv Road, Beaverten, QR 97007
dnsted on ecycial pace” Phome 303-390-5300 » Fay 50G3-390 1404

waw ol v onad e 00 L 1RO Al DURT
R
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'WOODWARD-CLYDE Project Name: T~ f°
ICHAIN OF CUSTODY RECORD  |Project Number: 7)o 7 7645 _Project Manager: 7.5
11501 Fourth Avenue Suite 1500 Sampler (signature): 7~ /71 -
; _Seatt]e Washington 98101 Shipping Form Tracking Number: ) /
[206) 343-7933 fax (206) 343-0513 Page [ of Number of Coolers: LM‘ (Z /?{
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hls HE
) ol 9 2| &
i'Date Time Sample Identification Matrix| Lab ID g & 3 5;.
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Ny HE
e | =
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I
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L7158

August 7, 1998

Michelie McClelland

Woodward Clyde Consultants
1501 Fourth Avenue Phone: (206) 343-7933

Suite 1500
Seattle, WA 98101 FAX: (206) 343-0513

Re: Laboratory Sample Analysis

Project: 91C0796B
[P

Project Manager: Michelle McCleliand

Dear Michelle McClelland:

On Friday, July 17, 1998, OAL received eleven (11) soil samples for analysis. The samples were
analyzed utilizing EPA, ASTM, or equivalent methodology.

Should you have any questions concerning the results in this report, please contact us at (503} 590-5300.
Refer to OAL login number L7158,

Sincerely,
e .
LM

O L e
juzanne LeMay ,
QA/QC Officer

Project Manager

OREGON ANALYTICAL LABORATORY

A Diviston of Portland General Elecrric
14855 S.W. Scholls Ferry Road, Beaverson, OR 97007
- ‘.—D”nted gr reeyVCIEa DAt er Phone 503-590-3300 + Fax 503-590-1404
waww alab com roal @ Toll Free 1-800-644- 0967



L7158

Sample Summary

"""" Sample ID Lab # Description Sampled Received
98-PB11-4.5-6 L7158-1 soll 07/17/98 09:45 07/17/98
98-PB11-6-7.5 L7158-2 soil 07/17/98 09:50 07/17/98
98-PB11-7.5-9 L7158-3 soil 07/17/98 09:55 07/17/98
98-PB11-9-10.5 L7158-4 soil 07/17/98 09:57 07/17/98
98-PB12-4.5-6 L7168-5 soil 07/17/98 10:30 07/17/98

______ 98-PB12-6-7.5 L7158-6 soil 07/17/98 10:35 07/17/98
98-PB12-7.5-9 L7158-7 soil 07/17/98 10:40 07/17/98
98-PB12-9-10.5 L7158-8 soil 07/17/98 10:45 07/17/98
98-PB13-4.5-6 L7158-9 sail 07/17/98 07/17/98
98-PB13-6-7.5 L7158-10 soil 07/17/98 07/17/98

98-PB13-7.5-9 L.7158-11 soil 07/17/98 07/17/98

...... Definition of Terms
Ml Matrix interference.

ND Analytical result was below the reporting limit.
Analysts

"""" Initials  Analyst Title

. PB Pat Buddrus Organics Chemist
RJ Rick Jordan Chemist

Method Summary
Analysis Method
Polynuclear Aromatic Hydrocarbons (PNA) and PCP EPA 8270 SIM
NWTPH-DX

Semi-Volatile Petroleum Products

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electrie

Phone 503-390-5300 « Fax 503-390-1-+0+4

Printed or recycisd cacer
ted or recy ¢ o UL e 1RO ALL NOAR™

wara alaby s el

14855 S.W, Scholls Ferry Road, Beavertan, OR 97007




Client: Woodward Clyde Consultants
Contact: Michelle McClelland

L7158

Project: 91 CO796§

P |

Polynuclear Aromatic Hydrocarbons (PNA) and PCP

by EPA 8270 SIM

i
L
|
-
|

See Attached Data Sheet

Sample ID Matrix Lab Numbgf
Reporting - .
Analyte Result Limit Units Comment [
L7
Sampled: 07/17/98 [

Extracted: 07/24/98 i
98-PB11-6-7.5 Soil Analyzed: §7/31/98 by PB L7F 58-:'_1
See Attached Data Sheet [
Sampled: §7/17/98 :_i

Extracted: 07/24/98 %

98-PBI1-9-10.5 Soil Analyzed: 07/31/98 by PB L7I 58:_

98-PB12-7.5-9 ~_ Seil

See Attached Data Sheet

Sampled: 87/17/98
Extracted: 07/24/98

.. Analyzed: 973198 by PB

L7158

928-PB12-9-10.5 Sail

See Attached Data Sheet

Sampled: 0717798
Extracted: #7/24/98
Analyzed: 07/31/98 by PB

_L7158-8

i

98-PB13-7.3-9 o Sed

See Attached Data Sheet

Sampled: 671798
Extracted: 07/24/98
Analyzed: 07/31/98 by PB

|

L7I58-11!

Hall-Ti I A - I

A Division of Portdand General Electric
[4835 §.W. Scholls Ferrv Road, Beaverton, QOR 97007
Phone 503-390.3380 » Fax 5303-390- 1404

OREGON ANALYTICAL LABORATORY




Client: Woodward Clyde Consultants
Contact: Michelle MeClelland

L7158

Project: 91C07968

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

2-Flucrobiphenyl

Sample ID Lab Number
Anaiyte Results E;Z?J:(t R‘l’_'i’;ﬁ'['g Units ~ COMMENT
Sampled: 0717798
98-pB11-6-7.5  SOIL MBO724M Analyzed: 07/31/98 L7158-2
CAS#
91-20-3 Naphthalene ............. 4,060,000 nd 100,000 ug/Kg
208-96-8  Acenaphthylene ............. nd nd 100,000  ug/Kg
83-32-9  Acenaphthene........... 691,000 nd 100,000 ug/Kg
86-73-7 Fluorene................ 537,000 nd 100,000 ug/Kg
87-86-5 Pentachlorophenol .. ..... ... nd nd 1,000,000 ug/Kg
85-01-8 Phenanthrene........... 1,360,000 nd 100,000 ug/Kg
120-12-7 Anthracene............. 161,000 nd 100,000 ug/Kg
206-44-0 Fluoranthene............ 474,000 nd 100,000 ug/Kg
129.00-0 Pyrene................. 340,000 nd 100,000 ug/Kg
56-55-3 Benzol[a)anthracene . . ... . ... nd nd 100,000  ug/Kg
218-01-9 Chrysene.................. nd nd 100,000  ug/Kg
205-99-2  Benzolblfluoranthene . ..... .. nd nd 100,000 ug/Kg
207-08-9 Benzo[kjfluoranthene . . ... ... nd nd 100,000  ug/Kg
50-32-8 Benzofalpyrene . ............ nd nd 100,000  ug/Kg
193-39-5  Indeno{1,2,3-cdlpyrene . .. .. .. nd nd 100,000  ug/Kg
53-70-3 Dibenz[ahjanthracene . .. .. .. nd nd 100,000 ug/Kg
191-24-2  Benzo[g.h,ilperylene ... ... ... nd rid 100,000  ug/Kg
Recovery Recovery
Acid Surrogates: L7158-2 MBOT2MM
2-Fluerophenal Ml 103%
Phenoi-d4 M1 138%
2.4.6-Tribromophencl Ml 57%
Base / Neutral Surrogates: L7158-2 MBO7MHM
1 2-Dichlorobenzene-d4 MI 101%
Nitrobenzene-d5 Ml 91%
i 103%

none detected = nd

Elevated Reporting Limit due to sample matrix =~

OREGON ANALYTICAL LABORATORY

2rinted on recycled pager

A Division of Portland General Electric
14855 S.W. Oid Scholis Ferry Road, Beaverron, OR 97007

Phone 503-590-5300 ¢ Fax 503-590-1404

waww aalabocon Znal ® Toll-Free 1-800-644-0967

Matrix Interference = Mi




L7158

Client: Woodward Clyde Consultants Project. 91C07968
Contact: Michelle McClelland Do

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM) L

i

Sample ID Lab Number |
Analyte Resuits g@izﬁi‘t R‘l’_‘i’m'fg Units ~ COMMENT
Sampled:; 07/17/98
98-PEI1-9-10.5  SOIL MBO724M Analyzed: 07/31/98 L7158-4
CAS# h
91-20-3  Naphthalene ............. 8,100 nd 1,000 ug/Kg
208-96-8  Acenaphthylene. . ... ........ nd nd 1,000 ug/Kg
83-32-9 Acenaphthene .............. nd nd 1,000 ug/Kg
86-73-7 Fluorene .................. nd nd 1,000 uglKg
87-86-5 Pentachlorophenol ... ....... nd nd 10,000 ug/Kg
85-01-8 Phenanthrene . . ............ nd nd 1,000 ug/Kg
120-12-7  Anthracene................ nd ng 1,000 ug/Kg
2068-44-0  Fluoranthene . .............. nd nd 1,000 ug/Kg
120-00-0 Pyrene......... ... ... ... nd nd 1,000 ug/Kg
56-55-3 Benzofajanthracene ... ...... nd nd 1,000 ug/Kg
218019 Chrysene.................. nd nd 1,000 ug/Kg
205-99-2  Benzolblfluorantkene . . ... ... nd nd 1,000 ug/iKg
207-08-3  Benzo[k]fluoranthene . ... .. .. nd nd 1,000 ug/Kg
50-32-8 Benzo[alpyrene . .......... .. nd nd 1,000 ug/Kg
193-39-5  Indeno[t,2,3-cd]pyrene. . ... .. nd nd 1,000 ug/Kg
53-70-3 Dibenz[a,hjanthracene . ... ... nd rd 1,000 ug/Kg
191-24-2  Benzolgh,ilperylene. ... ... .. nd nd 1,000 ug/Kg
Recovery Recovery
Acid Surrogates: L7158~ ABO7INM
2-Fluorophenal M 103%
Phenol-d4 MI 138%
2,4,6-Tribromophenol MI 57%
Base / Neutral Surrogates: L7138~ MBO7245
1,2-Dichlorobenzene-d4 Ml 101%
Nitrobenzene-d5 MI 91%
2-Flucrobiphenyl Ml 103%

nene detected = nd
Elevated Reporting Limit due to sample matrix =~
Matrix Interference = Ml

OREGON ANALYTICAIL LABORATORY

A Division of Portland General Electric
14855 $.W. Qld Scholls Ferrv Road, Beaverton, OR 97007
Phone 503-590-3300 ¢ Fax 503-590-1404
wwwvaalab.com Zoal » Toll Free 1-808-644-0067




| L7158

T Client: Woodward Clyde Consultants Project: 81C0796B
: Contact: Michelle McClelland

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

[ Sample ID Lab Number
Analyte Results anl  RePOTS  Units  COMMENT
F Sampled: 07/17/98
.| 9s-PBI27S9  SOIL MBO724M Analyzed; 07/31/98 L7158-7
CAS# o
1 91-20-3 Naphthalene . ............ 8,130 nd 1,000 ug/Kg
‘ 208-96-8  Acenaphthylene........... .. nd nd 1,000 ug/Kg
83-32-9 Acenaphthene........... ... nd nd 1,000 ug/Kg
. 86-73-7 Fluorene.................. nd nd 1,000 ug/Kg
% 87-86-5  Pentachlorophenol . ... ... .. nd nd 10,000  ug/Kg
Lo 85-01-8 Phenanthrene . ............. nd nd 1,000 ug/kg
120-12-7  Anthracene................ nd nd 1,000 ug/Kg
0 206-44-0  Fluoranthene . ........... ... nd nd 1,000 uglKy
ai 129-00-0  Pyrene.................... nd ng 1,000 ug/Kg
56-55-3 Benze[alanthracene .. .. .. ... nd nd 1,000 ug/Kg
P 218-01-9  Chrysene... ............... nd nd 1,000 ug/Kg
% E 205-98-2  Benzo[bjflucranthene .. ... ... nd nd 1,000 ug/Kg
- 207-08-9 Benzolklfiuoranthene . . ... ... nd nd 1,000 Lg/Kg
50-32-8 Benzolalpyrene . ... ... ... .. nd nd 1,000 ug/Kg
3 193-38-5 Indenof1,2,3-cdlpyrene . . ... .. nd nd 1,000 ug/Kg
L 53-70-3  Dibenz[ahlanthracene . . . . ... nd nd 1,000  ug/Kg
191-24-2 Benzofg,hilperylene ... ..., .. nd nd 1,000 ug/Kg
i Recovery Recovery
o Acid Surrogates: L7158-7 MBO72M
. é_-F!uorophenoI - Mi 103%
Phenal-d4 MI 138%
L 2.4,8-Tribromophenot Ml 57%
Base / Neutral Surrogates: L7158.7 MBO72AM
E _ } 1,2-Dichlorobenzene-d4 Ml 101%
Nitrobenzene-d5 Mi 91%
. 2-Fluorobiphenyl Mi 103%

none detected = nd
Elevated Reporting Limit due to sample matrix = *
Matrix Interference = Ml

OREGON ANALYTICAL LABORATORY

! A Division of Portland General Elecgric
14858 5.W. Old Schoils Ferry Road, Beaverton, OR 97007
Phone 503-390-5300 « Fax 503-590-1404
www azhib enm foal ¢ Tall Free 1-800-644-0067
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L715¢

Client: Woodward Clyde Consultants Project. 91C0796t
Contact: Michelle McCleltand

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

Sample ID Lab Number |
Analyte Results hank Rf_ﬁ.’;’;‘fg Units  COMMENT i
Sampled: ¢717/98 4
98-PRI2-9-10.5  SOIL MBOT24M Analyzed: 07/31/98 L7158-8,
chse . 4
91-20-3  Naphthalene............. 6,700 nd 100 ug/Kg i
208-96-8  Acenaphthylene . .. ...... . ... nd nd 100 ug/Kg |
83-32-9  Acenaphthene.............. nd nd 100 ug/Kg '
86-73-7 Fluorene ............... ... nd nd 100 ug/Kg .
87-85-5 Pentachiorophencl . . ... ... .. nd nd 1,000 ug/Kg |
85-01-8  Phenanthrene . ............. nd nd 100 ug/Kg {
120-12-7  Anthracene ................ nd nd 100 ug/Kg
206-44-0  Fluoranthene . .............. nd nd 100 ug/Kg .
129-00-0 Pyrene......... ... ... ... nd nd 100 ug/Kg .
56-55-3  Benzo[a]anthracene ......... nd nd 100 ug/Kg O
218018 Chrysene............... ... nd nd 100 ug/Kg
205-99-2  Benzo[b]flucranthene .. ... ... nd nd 100 ug/Kg
207-08-9  Benzo[K]fluocranthene .. ... ... nd nd 100 ug/Kg
50-32-8 Benzo[alpyrene .. .. ... ... .. nd nd 100 ug/Kg
193-39-5 Indenc[?,2,3-cd]pyrene . . .. ... nd nd 100 ug/Kg [
53-70-3  Dipenz[a hlanthracene .. ... .. nd nd 100 ug/Kg
191-24-2  Benzo[g.h,ilperylene . ... ... .. nd nd 100 ug/Kg
Recovery Recovery ‘
Acid Surrogates: L7]58-8 SIBO724M “
2-Fluorophenol ) ) O 92% 103% ,
Phenal-d4 117% 138% g
2,4,6-Tribromophenol 78% 57% ;
Base / Neutral Surrogates: L7158-8 MBO724M
1,2-Dichlorobenzene-d4 b 87% 101% g
Nitrobenzene-d5 66% _ 91% '
2-Fluerobiphenyl 96% 103% ,

none detected = nd
Elevated Reporting Limit due to sample matrix = *
Matrix Interference = M|

CREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 S.W. Old Scholls Ferry Read, Beaverron, OR 97007
Phone 303-590-3300 » Fax 503-590-1404
warie b rh ey Aol e Tadb Evae O8N AL NOAT
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Client: Woodward Clyde Consultants
Contact. Michelle McCielland

L7158

Project: 21C0796B

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

= Sample ID Lab Number
Analyte Results :eIi::(l: Ri?:_':i? 9 Units COMMENT
; Sampled: 071728
| | 98-PBI3-759 SOiL MBO724M Analyzed: 67/31/98 L7158-11
CAS#
: 91-20-3  Naphthalene............. 11,800 nd 1,000 ug/Kg
208-96-8  Acenaphthylene............. nd nd 1,000  ug/Kg
' 83-32-8  Acenaphthene.............. nd nd 1,000 ug/Kg
— 86-73-7 Fluorene.................. nd nd 1,000 ug/Kg
87-86-5 Pentachlorophenol . . ... .. ... nd nd 10,000 ug/Kg
L 85-01-8 Phenanthrene . ............. nd nd 1,000 ug/Kg
120-12-7  Anthracene................ nd nd 1,000 ug/Kg
r 206-44-0  Flugranthene............... nd nd 1,000 ug/Kg
129-00-0  Pyrene . ................... nd nd 1,000  uglKg
i 56-55-3  Benzolalanthracene......... nd nd 1,000 ug/Kg
] 218-01-9 Chrysene.................. nd nd 1,000 ug/kg
; 205-89-2  Benzo[blfluoranthene . ..... .. nd nd 1.00G ugiKg
. 207-08-9  Benzo[K]fiucranthene . .. ... .. nd nd 1,000  ug/Kg
50-32-8 Benzolajpyrene ... ........ .. nd nd 1,000 ug/Kg
. 193-39-5  Indeno[1,2,3-cd]pyrene . ... ... nd nd 1,000 ug/Ka
53-70-3  Dibenz[a,hjanthracene ... .. .. nd nd 1,000  ug/Kg
191-24-2  Benzofghilperylene. ... ... .. nd nd 1,000 ug/Kg
{ Recovery Recovery
L. Acid Surrogates: L7158-11 ABA7HAM
2-Fluorophenol Mi 103%
Phenol-d4 MI 138%
[ 2,4,6-Tribromopheriol M1 57%
Base / Neutral Surrogates: L7158-11 MBO72IM
1,2-Dichiorobenzene-d4 M 101%
- Nitrobenzene-d5 Mi 91%
2-Fluorcbiphenyt M 103%

S

Banted o recycled paper

none detected = nd

Elevated Reporting Limit due to sampie matrix = *

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

14855 $.W. Qld Scholls Ferry Road, Beaverton, OR 97007

Phone 503-590-5300 » Fax 503-590-1404

www oalab.com /nal « Tall-Free 1-800.644-0567

Matrix interference = M|




Client;: Woodward Clyde Consultants

L7158

Project: 91C07968

Contact: Michelle McClelland IP
Semi-Volatile Petroleum Products
by NWTPH-DX
Sample ID Matrix Lab Nw??éf{;
Reporting Units -
Analyte Result Limit (ppm) Comment f |
i
Sampled: 07/17/98 ;
Extracted: 07/23/98 .
98-PB11-6-7.5 Soil Analyzed: 07/27/98 by KJ L7158
Diesel Region 13,000 25. myg/kg 1
Oil Region _ ND 50.  mglkg
Suwrogate Recovery Limit
2-Fluorobiphenyl Mi 50. - 150. -
O-terphenyl M 50. - 150.
1 Pattern does not resemble a typical product. ‘
R
4
Sampled: 07/17/98 [
Extracted: 07/23/98
98-PB11-9-10.5 Soil o Analyzed: 07/24/98 by RJ L7158
Diesel Region , 54. 25. malkg 1 :
Oil Region ND 50. mg/kg
Surrcgate Recovery ~ _  Limt
2-Fluorobiphenyl 89.% 50. - 180.
O-terphenyl 96.% 50. - 150.
! Pattern does not suggest a typical product.
Sampied: §7/17/98 { l
Extracted: 07/23/98 |
98-PB12-7.5-9 o Seit . Analyzed: 07/24/98 by RJ L7£,5_...Z.E.’l
Diesel Region 100 25. mglkg 1 (0
Oil Region ND 50.  mg/kg L
Surrogate __Recovery __ Limt I
2-Fluorobiphenyl 84.% 50. - 150. |
O-terphenyl 89.% 50. - 150. ‘

! pattern does not suggest a typical product.

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14855 §.W. Scholls Ferry Road, Beaverton, OR 97007
Phone 303-390-3300 « Eax 503-390-1404
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Client: Woodward Clyde Consultants

L7158

Project; 91C07968

Contact: Michelle McClelland P
Semi-Volatile Petroleum Products
by NWTPH-DX
Sample ID Matrix Lab Number
Reporting Units T
Analyte Result Limit (ppm) Comment
Sampled: 07/17/98
Extracted: 07/23/98
98-PB12-9-10.5 Soil Analyzed: 0#7/24/98 by RJ L7158-8
Diesel Region ND 25, mg/kg
Oil Region ND 50. ma/kg
_Surrogate Recovery Limit
2-Fluorobiphenyl 86.% 50. - 150.
O-terphenyl 95.% 50. - 150.
Sampled: #7/17/98
Extracted: 07/23/98
98-PB13-7.5-9 Soil L i - Analyzed: §7/24/98 by RJ L7158-11
Diesel Region ND 25. mag/kg
Qil Region ND 50. mg/kg
Surrogate Recovery Limit
2.Fluorobiphenyl 93.% 50. - 150.
O-terphenyi 100.% 50. - 150.

U

By
b

I

L

T

OREGON ANALYTICAL LABORATORY

A Division of Portdand General Electric
F4855 S.3V. Schlls Ferry Road, Beaverton, OR 97047
Phone 303-390-53300 » Fax 303-590-1404
ol TOH Eees P AN ALL OG/RT
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L7158

Client: Woodward Clyde Consultants Project: 971C07968

Contact: Michelle McClelland P :
Custom GC Fuels Analysis
Sample ID Matrix Lab Numb..
Reportin . T
Analyte Result Eimit g Units Comment
Sampled: 07/17/98 ) ]
Custom GC Fuels Analysis: 08/06/98 I
98-PB11-4.5-6 Soil B Analyzed: 08/06/98 by RJ LI _.28-:
See Attached Data Sheet ;
i{
{
i i
.
'
!
i
r
{1
i
OREGON ANALYTICAL LABORATORY ;
A Division of Portdand General Elcctric - 4 .
14855 S, Scholls Ferry Road, Beaverton, OR 97007

Cmigd e a0 e e CaTer Phone 303-590-3300 + Fay 303-390-1404
DR waww oalab con soal = Toll-Free 1-800-0-444-00067
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Client: Woodward Clyde Consuitants
Contact: Michelle McClelland

L7168

Project: 91C0796B

PNA & PCP LCS
by modified EPA method 8270 (SIM)

Sample ID Lab Number
Recovery COMMENT
Sampled: N4
LCSO723M Analyzed: 07/23/98
CAS#

§1-20-3  Naphthalene . .............. 89%

208-96-8  Acenaphthylene .. ........... 92%

83-32-9 Acenaphthene . ............. 105%

86-73-7  Fluorene .. ................ 96%

87-86-5 Pentachlorophenol ... ....... 58%

85-01-8 Phenanthrene . ........... .. 106%

120-12-7  Anthracene................ 93%

206-44-0 Fluoranthene . .............. 94%

129-00-0 Pyrene.................... 97%

56-55-3 Benzolalanthracene ... ... ... 99%

248-01-9 Chrysene................... 101%

205-99-2 Benzo[blfluoranthene . .. ... .. 3%

207-08-2  Benzo[k]fluoranthene . ..... .. S7%

b50-32-8 Benzo[alpyrene ............. 92%

193-39-5 Indeno[1,2,3-cd]pyrene . ... ... 80%

53-70-3 Dibenz[a,h]anthracene . . .. ... 76%

191-24-2 Benzolg,h,ilperylene . ... ... .. 82%

Recovery

Acid Surrogates: LCSD723M
2-Fluorophencl T T g5%
Phenol-d4 100%
2.4,6-Tribromophenol 68%
Base !/ Neutral Surrogates: LCSO723M
1,2-Dichlorobenzene-d4 S 88%
Nitrobenzene-g5 87%
2-Flucrobiphenyl 96%

none detected = nd

CREGON ANALYTICAL LABCGRATORY

A Division of Portland General Eleetric
14853 $.\W. Old Scholls Ferry Road, Beaverton, OR 97007
Phone 303-590-5300 « Fax 503-390- 1404
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Client. Woodward Ciyde Consultants
Contact: Michelie McClelland

PNA & PCP Matrix Spikes
by modified EPA method 8270 (SIM)

L7158 |

Project: 91C07968

Sample ID ) Lab Number Lab Number _ e I
Analyte Recovery Recovery RPD COMMENT !
Sampled: 07/21/98 R
98-5896-60 SO L7184-3M8 L7184-3M5D Anaiyzed; 07/23/98 E i
cas# T
91-20-3 Naphthalene .. ... ....... ... 82% 97% 16%
208-86-8  Acenaphthylene............. B81% 73% 18% ;
83-32-9  Acenaphthene .............. 90% 64% 33% g
86-73-7 Fluorene .................. 81% 4% 179% ;
87-86-5 Pentachlorophenol . ... ... ... 45% 47% 3%
85-01-8 Phenanthrene .. ............ 2% -6% 99% ’i
120-12-7  Anthracene . ............... 72% B7% 18% !
206-44-0  Fluoranthene .. ............. 70% 86% 21% '
129-00-0 Pyrene .................... 56% 72% 25%
56-55-3 Benzofalanthracene ... ... ... 70% 93% 28%
218-01-9  Chiysene.................. 73% 104% 35%
205-89-2 Benzolblfiugranthene . . .. .. .. 89% 112% 22%
207-08-9 Benzolk]fluoranthene . .. ... .. 87% 100% 14%
50-32-8 Benzo[a]pyrene ... .......... 73% 93% 23%
193-38-5  Indeno[1,2,3-cd}pyrene . . ... .. 87% 87% 26%
53.70-3 Dibenz[a,hlanthracene . .. .. .. 56% 68% 20%
191-24-2 Benzo[g,h,ijperylene .. . ... ... 78% 95% 19%
Recaovery Recovery
Acid Surrogates: L7184-3M8 L7184-3M8D ,
2-Fluorophenol S 92% 83% !
Phenol-d4 94% 86% 5
2.4 6-Tribromaphenol 0% 0%
Base / Neutral Surrogates: L7184-3MS L7184-IMSD i
1,2-Dichlorobenzene-d4 TTIe% 0 er% 5
Nitrobenzene-d5 145% 103%
2-Fluerobipheny! 98% 82% !

OREGON ANALYTICAL LABORATORY
A Division of Portland Genweral Electric
14855 5.W. Old Scholis Ferry Road, Beaverton, OR 97007
Phone 303-390-5300 » Fax 5303.5390-1404
www calabneom oal ¢ Toil-Free 1-800.AL2L.0067

none detected = nd



L7158

Client: Woodward Clyde Consultants Project: 81C07968
P Contact: Michelle McClelland P
Batch Q.C.
Method Blank
. .
NWTPH-Dx/Soil (mg/kg)
ey - Reporting . Date
- | Analyte Resuit Limit Q Analyzed
; NMPH-DX —. e e i e e s e - Wr e i i e A e s = mimemm e —— -
Dieselrange ... ... .. ... ... ... .... ND 25 07/23/98
- OHrange .. ..o ND 50
B
1 Surrogates % Recovery
. | Fluorobiphenyi 82
O-terphenyl 98
Comments:
[
(.
OREGON ANALTTICAL LABORATORY
S A Division of Portland General Elecrric
148535 AV Scholls Ferry Road, Beaverton, OR 97007
: . Phone 303-390.3300 » Fay 303-5390 1404




L7158

Client: Woodward Clyde Consultants

Project: 9707965,
Contact. Michelle McClelland

P

Batch Q.C.

LCS
NWTPH-Dx/Soil (mg/kg)

Date [
Analyte Result True Value %Recovery  Q  Analyzed |

Dx..... . 142 134 1080 T T T To7/23/98 ‘

Surrogates i B ... % Recovery |

Fluorobiphenyl 96 L
O-terphenyl 108 Do

Comments:

OREGON ANALYTICAL LABORATORY

i
A Dnvsion of Portland General Electrie i
14835 S WL Scholls Ferry Road, Beaverron, OR 97007
Plhone 303-390-3300 « Fay 303 3%40)- 1404



L7158

OREGON AMALYTICAL LABORATORY

A Division of Portland General Electrie
14885 SV, Schols Ferrv Road, Beaverton, OR 9700
Phope A03-390-330¢0 = Fav 303 53901404
cae bl ey el e PO b BONMY ndd U7

Client: Woodward Clyde Consultants Project: 81C07968
Contact: Michelle McClelland P
Batch Q.C.
Duplicate
NWTPH-Dx/Soil (mg/kyg)
- Buplicate Reporting Date
Analyte Result Result RPD Limit Q Analyzed
Dieselrange .. ......c.c.oovnviarnnnenan 12700 12400 2 25 07/27/98
- Qilrange . ... oo ND ND NA 50
% Recovery % Recovery
| Surrogates Sample  _ Duplicate
- Fluorobiphenyl Mi MI
O-terphenyt M Ml
Tl Comments:
L
.




Client: Woodward Clyde Consultants
Contact: Michelle McClelland

L7158

Project: 91007968{

i
Batch Q.C. |
MS
NWTPH-Dx/Soil {(mg/kg)
B B Sample Ms ,W Date I
Analyte Resuit Result True Value % Recovery Q Analyzed
i
NWTPH-Dx ... ... ... ... ... ... . ... 9890 M 159 NA 7 07/23/98 l
% Recovery % Recovery . l
Surrogates , __ Sample Ms v
Fluorobiphenyl MI Ml B
O-terphenyl % Mi [ _
Comments:

OREGON ANALYTICAL LABORATORY

A Division of Portland Generdd Electrie
4835 SAV Scholls Ferrv Road, Beaverton, QR 97007
Phone BO3390-53300 » 1y 303590 1404

PRSI B
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|IWOODWARD-CLYDE

CHAIN OF CUSTODY RECORD

{1501 Fourth Avenue Suite 1500

Seattle, Washington 98101

Project Name: N }9

Project Number: 75 ) 79 £8 Project Manager: | S

Sampler (si

gnature): J yad!

Shipping Form Tracking Number:

‘ (206) 343-7933  fax (206) 343-0513 Page | of Number of Coolers:
' Analyses
—

L ;‘:% o §
»@3'} S| 8
v G
Date | Time Sample Identification Matrix| Lab ID |2 Q? § <
] ~N ] E
2 g1 2
i B *| 2
Clz2zull95 | 9E “PBI -4 5-6 L8[ {Se) | HlolLlp 2N
& Iro|q9% -FBI -~ £-7.5 -2 X aAn]
s |98-PB11 - 7.5 -9 -2 Hioll |D M
| |95 7198=-PB1] - T-10.5 -t X oL Mt
ic30|98 -PBI12 - 4.5-6 -5 Hip L ID /Lt
/035198 ~PB1x ~ 6 -7.5 -5 Hio LD |
1090198 ~PBlz2~7,.5-9 -7 . A1
/695178 ~FB12 - 9-/0.5 -2 Lie o AN
i8-£813- 45-¢ -9 #lo|[L D i
98 -PB13~ 6-7.5 -10 Hlo|L|D Al
948 ~FPB(3 - 7.5-9 \,—II \~ M

Comments;

J Please

Pf\c)q‘ﬁof' samp/,;j, (TPH-D)

senT C/hpama‘f“agr-aﬂks fFor all

Total Number of Containers

T -

N

- Relinguished By (signatyse): Date/Time _Relinquished By {signaﬁﬁe): - Datefﬁmé
Tk, T R
- IRecstved By (Signaphre): Date/Time {Receivéd¥or Lab—% gnature): Date/Time

: . el /n T~ 7 - fzH . a7 W?/ﬁf//?.'m

(COCSEA xIn}
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pa Arrdeay J/(’? A e



L7229

August 28, 1998

Michelle McClelland
Woodward Clyde Consultants
1501 Fourth Avenue Phone: (206) 343-7933

Suite 1500
Seattle, WA 98101 FAX: (206) 343-0515

Re: Laboratory Sample Analysis
Project: 91C0796B
IP

Project Manager: Michelle McClelland

Dear Michelle McClelland:

On Friday, July 24, 1998, OAL received nineteen (19} soil samples for analysis. The samples were
analyzed utilizing EPA, ASTM, or equivalent methodology.

Should you have any questions concerning the results in this report, please contact us at (503) 590-5300.
Refer to OAL login number L7229.

Sincerely,

T T e

Patty Boyden—""_

Project Manager

S S e |
/L & l.,\.'r"—-* ¢ (. \@.\'_._L( P

N ’MStZanne LeMay
P\/ QA/QC Officer

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14833 S0 Ol Scholls Ferry Road, Beaverton, OR 97007

\\\\\\



-

i

L7229

Sample Summary

Sample ID Lab # Description Sampiled Received
97-4B-6-7.5 L7229-1 soil 07/20/98 09:30 07/24/98
97-4B-7.5-9 L7229-2 soil 07/20/98 09:36 07/24/98
97-4B-9-10.5 L7229-3 soil 07/20/98 09:40 07/24/98
97-5A-9.5-11 L7229-4 soil 07/21/98 13:10 07/24/98
97-5A-11-12.5 L7229-5 soil 07/21/98 13:15 07/24/98
97-5A-12.5-14 L7229-6 soil 07/21/98 13:20 07/24/98
97-5A-14-15.5 L7229-7 soil 07/21/98 13:25 07/24/98
98PB-14-4.5-6 L7229-8 soil 07/21/98 15:15 (07/24/98
98PB-14-6-7.5 L7228-9 soil 07/21/98 15:20 (07/24/98
98PB-14-7.5-9 L7229-10 soil 07/21/98 15:25 07/24/98
98PB-14-9-10.5 L7229-11 soil 07/21/98 15:30 Q7/24/98
97-10A-9.5-11 L7229-12 soil 07/22/98 13:05 07/24/98
97-10A-11-12.5 L7229-13 soil 07/22/98 13:10 07/24/98
97-6B-4.5-6 L7229-14 soil 07/23/98 17:45 07/24/98
97-6B-6-7.5 L7229-15 s0il 07/23/98 17:50 07/24/98
97-6B-7.5-9 L7229-16 soil 07/23/98 17:55 07/24/98
97-6B-9-10.5 L7229-17 soil 07/23/98 18:00 07/24/98
97-6B-10.5-12 L7229-18 soil 07/23/98 18:05 07/24/98
97-6B-12-13.5 L7229-19 soil 07/23/98 18:06 07/24/98
Definition of Terms
] Reported value is based on a dilution.

ND Analytical result was below the reporting limit.

Analysts
Initials  Analyst Title
PB Pat Buddrus Organics Chemist
RJ Rick Jordan Chemist

OR

EGON ANALYTICAL LABOQRATORY

A Division of Portland General Electric

14855 SV, Old Scholls Ferry Road, Beaverton, QR 97007

Phone 503-5390-3300 « Fax 503-390-1404



L7229

Method Summary

Analysis Method
Folynuclear Aromatic Hydrocarbons (PNA) and PCP ERA 8270 SIM
Semi-Volatile Petroleum Products NWTPH-DX

DREGON ANALTYTTICAL LABORATORY

A Division of Portand General Electric
148535 S.W. Odd Scholis Ferry Road, Beaverron, OR 97007
Phone 303-390 3300 « Fax 303-390- 1404



L7229

Client: Woodward Clyde Consultants Project: 97C07968
Contact: Michelle McClelland P

Polynuclear Aromatic Hydrocarbons (PNA) and PCP

by EPA 8270 SIM
Sample ID Matrix e o - ~ Lab Nutnber
- Reporting .
Analyte Result Limit Units Comment
oy Sampled: 07/20/98
Extracted: 07/29/98
) 97-4B-6-7.5 Soil .. Analyzed: 08/05/98byPB L7229
See Attached Data Sheet
Sampled: §7/20/98
i Extracted: 07/29/98
Lo 97-aB-9-10.5  Soil | | __ _ . Analyzed: 08/05/98byPB  L7229-3
£ See Attached Data Sheet
8
Sampled: 07/21/98
*’* Extracted: 07/29/98
; 97-54-9.5-11 Soil Analyzed: 08/08/98 by PB L7229-4
See Aftached Data Sheet
Sampled: 07/21/98
Extracted: 07/29/98
97-54-12.5-14 Soil Analyzed: §8/08/98 by PB L7229-6
See Attached Data Sheet
Sampled: #7/21/98
. Extracted: 07/29/98
. | 98PB-14-7.5-9 Soil Analyzed: 08/08/98 by PB - L7229-10
. See Aftached Data Sheet
L Sampled: §#7/22/98
Extracted: 17/29/98
L 97-104-9.5-11 Soil Analyzed: 08/08/98 by PB L7229-12
See Attached Data Sheet
L
OREGON ANALYTICAL LASORATORY
P A Division of Portland General Electric - 1 -
|, 14835 53V Old Scholls Ferry Road, Beaverron, OR 97007

Phone 303-590-5300 « Fax 503-590-1404




Client: Woodward Clyde Consultants

Contact: Michelle McClelland

L7229

Project: 97C07968
P

Polynuclear Aromatic Hydrocarbons (PNA) and PCP

by EPA 8270 SIM

i
£

:

b

i

Sample ID Matrix Lab 1\__’mnber1
wample 1 e L ¢
Analyte Result Efmit g Units Comment |
Sampled: 07/22/98 ;
Extracted: #7/29/98 |
97-104-11-125 = Soit ] Analyzed: 08/05/98 by PB L7229-13
See Attached Data Sheet s ;
Sampled: #7/23/98 ;
Extracted: 07/29/98
97-68-7.5-9 Soi Analyzed: 08/95/98 by PB L7229-16
See Attached Data Sheet ;
Sampled: 07/23/98 g
Extracted: 07/29/98 %
97-68-10.5-12 Soit Analyzed: 08/03/98 by PB L7229-18 §
See Attached Data Sheet 3

EG TN amde

TrlAn

A Division of Portland General Electric

Phone 303-390-3300 + Fay 8303-390. 140+

LARORATORY

14855 S Old scholls Ferrv Road, Beaverton, OR 97007



Client. Woodward Clyde Consuliants
Contact: Michelle McClelland

L7229

Project: 91C0796B

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

‘,,.lz Sample ID Lab Number
[ N
! i; Analyte Results :;2’:; R‘l’_’i’;’i:’fg Units  COMMENT
r Sampled: 072098
| 974B-6-7.8 SOIL MBOT29M Analyzed: 08/05/98 L7229-1
Cas#
3 91-20-3 Naphthatene . ............ 900 nd 100 ug/Kg
208-96-8  Acenaphthylene .. ........ ... nd nd 100 ug/Kg
83-32-8 Acenaphthene ... ........... nd nd 100 ug/Kg
B 86-73-7 Fluorene . ................. nd nd 100 ug/Kg
L 87-86-5 Pentachlorophens! . .. .. ... .. nd nd 1,000 ug/Kg
L 85-01-8 Phenanthrene . ............. nd nd 100 ug/Kg
120-12-7  Anthracene................ nd nd 100 ug/Kg
I 206-44-0  Fiuoranthene .. ............. nd nd 100 ug/Kg
129-00-0 Pyrene.................... rd nd 100 . ug/Kg
56-55-3 Benzo[alanthracene ... ... ... nd nd 100 ug/Kg
oy 218-01-2 Chrysene.... ... ........... nd nd 100 ug/kg
205-99-2  Benzolb]flucranthene .. ... ... nd nd 100 ug/Kg
L 207-08-9  BenzolkJfluoranthene . ... .. .. nd nd 100 ug/Kg
50-32-8 Benzolalpyrene . .. ... ....... nd nd 100 ug/Kg
7 193-39-5  Indeno[1,2,3-cd]pyrene . ... ... nd nd 100 ug/Kg
{ i 53-70-3 Dibenzla,hlanthracene . . ... .. nd nd 100 ug/Kg
191-24-2 Benzo[g.h,ilperyiene . . . ... ... nd nd 100 ug/Kg
s
f Recovery Recovery
- Acid Surrogates: L7220-1 SBO729M
f 2-Fluorophenol 109% 111%
Phenol-d4 148% 147%
[ 2.4 6-Tribromophenal 120% 124%
[ Base / Neutral Surrogates: £7229-1 MBO729M
1,2-Dichlorobenzene-d4 104% 106%
T Nitrobenzene-d5 85% 83%
. 2-Fluorobiphenyt 103% 111%
4 none detected = nd
b Elevated Reporting Limit due to sample matrix = *

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electne

TSR3 S WO Ohd Scholl Ferre Road, Besverton, OR 97007
Mg 033903300 0 Fay 503 3901404

Lo

Mairix Interference = Ml




Client: Woodward Clyde Consultants
Contact: Michelie McCleHand

L7229

Project: 91C0796E -

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

Sample ID Lab Number-
Analyte Results maank RePOTNG ynits  GOMMENT
Sampled: 07/20:98 7
97-4B-9-10.5 SOIL MBO729M Analyzed: 08/05/98 L£7229-3 |
CAS#
91-20-3 Naphthalene . ... .. ......... nd nd 10 ug/Kg
208-96-8  Acenaphthylene........... .. nd nd 10 ug/Kg
83-32-9 Acenaphthene....... ... ... nd nd 10 ug/Kg
86-73-7 Fluorene .............. ..., nd na 10 ug/kg
87-86-5 Pentachlorophenecl . . .... .. .. nd nd 100 ug/Kg
85-01-8 Phenanthrene .. ............ nd nd 10 ug/Kg
120-12-7  Anthracene................ nd nd 10 ug/Kg
206-44-0  Fluoranthene ............... ng nd 10 ug/Kg :
129-00-0  Pyrene.................... nd nd 10 ug/Kg
56-55-3 Benzola)anthracene .. .. ... .. nd nd 1C ug/Kg ‘
218-01-8 Chrysene.................. nd nd 10 ug/Kg
205-99-2  Benzo[blfluoranthene .. ... ... nd nd 10 ug/Kg
207-08-9  Benzolklfluocranthene .. ... . .. nd nd 10 ug/kKg
50-32-8 Benzo[alpyrene . . ........... nd nd 10 ug/Kg
183-38-6  Indeno[1,2,3-cd]pyrene.. ... .. nd nc 10 ug/Kg
53-70-3 Dibenz[a,hlanthracene . ... ... nd nd 10 ug/Kg
191-24-2  Benzo[g,h,iperylene ... .. .. ne nd 10 ug/Kg
Recovery Recovery
Acid Surrogates: 17229-3 MBO729M
2-Fluarophenol 110% 111%
Phenol-d4 154% 147%
2.4 8-Tribromophenol 137% 124% »
Base / Neutral Surrogates; L722¢-3 MBO729M | )
1,2-Dichlorobenzene-d4 a8% 106% !
Nitrobenzene-d5 91% 83%
2-Fluorobiphenyl 102% 111%

OREGON ANALYTICAL LABORATORY
A hvision of Partand General Elecrsie
14835 S W Okd Scholls Ferrv Roa d. Tleaverton, OR 97607
Phone 303-390-3300 « Fay 303-394). 1404

s alady e SToa U B b WY A1 AT

none detected = nd



L7229

:‘ i Client. Woodward Clyde Consultants Project: 81C0796B
‘ Contact: Michelle McClelland

"

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

-] Sanple ID Lab Number
B Analyte Results Plank  RePORNS  Units  COMMENT
Sampled: 072198
L 9saesll SOIL MBO729M Analyzed: 08/05/98 L7229-4
CAS#
e 91-20-3 Naphthatene ............... nd nd 10 ug/Kg
| 208-96-8  Acenaphthylene............. nd nd 10 ug/Kg
) 83-32.9  Acenaphthene.............. nd nd 10 ug/kKg
88-73-7 Fluarene .................. nd nd 10 ug/Kg
{ 87-86-5 Pentachforophenol ... .... ... nd nd 100 ug/Kg
L. 85-01-8  Phenanthrene . ............. nd nd 10 ug/Kg
120-12-7  Anthracene................ nd nd 10 ug/Kg
I 206-44-0  Fluoranthene ............... nd nd 10 ug/Kg
{ ] 129-00-0 PYrEnRe.................... nd nd 10 ug/Kg
56-55-3 Benze[alanthracene . ...... .. nd nd 10 ug/Kg
- 218-01-3 Chrysene.................. nd nd 10 ug/kg
; 205-99-2  Benzglblflucranthene .. ... ... nd nd 10 ug/Kg
L 207-08-9  Benzo[K|fluoranthene .. ... ... nd nd 10 ug/Kg
50-32-8 Benzolalpyrene . ............ nd nd 10 ug/Kg
[ 193-39-5  Indeno[1,2,3-cd]pyrene . ... ... nd nd 10 ug/kg
L 53-70-3  Dibenz[a,hjanthracene ... . ... nd nd 10 ug/Kg
161-24-2 Benzo[g,h,ijperylene .. ..... .. nd nd 10 ug/Kg
-
s Recovery Recovery
I Acid Surrogates: L7229-¢ MBO729M
) 2-Fluorophenol o 112% 111%
i Phenol-d4 153% 147%
h 2.4.8-Tribromophenol 137% 124%
r Base / Neutral Surrogates: L7229 MBO729M
4 1,2-Dichlorobenzene-d4 - 95% 106%
. Nitrobenzene-d5 87% 83%
) 2-Fluorobiphenyl 93% 111%
L ncne detected = nd

Matrix Interference = Ml

OREGON ANALYTICAL LABORATORY

- A Dviston of Portland General Eleciric
L4835 W Old Scholls Ferry Road. Beaverton, OR 97007
Phone 303 3940 8300 » Fay A03-5390. 1404



Client: Woodward Clyde Consultants

Contact: Micheile McClelland

L72%

Project: 81C079

EPA Method 8310 Polynuclear Aromatic Hydrocarbons

& PCP by modified EPA method 8270 (SIM)

Sample ID Lab Numb
Analyte Results pank  RePorNg  Units  COMMENT
Sampled: 07221798
97-54-12.5-14 SOIL MBO729M Analyzed: 08408798 L7229~
CAS#
91-20-3 Naphthalene . ........ nd nd 10 ugiKg
208-96-8  Acenaphthylene ... ......... nd nd 10 ug/Kg
83-32-9 Acenaphthene . ........ ... .. nd nd 10 ug/Kg
86-73-7 Fluorene......... ... nd nd 10 ug/Kg
87-86-5 Pentachlorophenol nd nd 100 ug/Kg
85-01-8 Phenanthrene ... ... .. nd nd 10 ug/Kg
120-12-7  Anthracene .......... nd nd 10 ug/Kg
206-44-0  Fluoranthene...... 14 nd 10 ug/Kg
128-00-0 Pyrene............ 15 nd 10 ug/Kg
56-55-3  Benzofalanthracene 11 nd 10 ug/iKg
218-01-9 Chrysene......... 13 nd 10 ug/Kg
205-99-2  Benzo[b]fluoranthene ... .. 21 nd 10 ug/Kg
207-08-9  Benzolklfluoranthene nd nd 10 ug/Kg
50-32-8  Benzo[alpyrene.......... 15 nd 10 ug/Kg
193-39-5 indeno{1,2,3-cdlpyrene . . .. ... nd nd 10 ug/Kg
53-70-3 Dibenz[a,h)anthracene nd nd 10 ug/Kg
181-24-2  Benzo[g,h,i]perylene ...... 13 nd 10 ug/Kg

2-Flugrophenol
Phenol-d4

2.4,6-Tribromophenel

Base / Neutral Surrogates:

1,2-Dichlorobenzene-i4

Nitrebenzene-d5
2-Fluorobiphenyl

Recovery Recovery
L7229-6 MBO729M
 115% 111%
160% 147%
149% 124%
L7229.6 ABO7T20MS
 99% 106%
94% 83%
98% 111%

TTRC 0D TeCyCIEd CRDET

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

Phane

P N T,

I

1oy

148558 S W O/ Scholls Ferry Road, Beaverrenn, QR 97007
S03-390 3300 « [as 503 539014

FEERLY P

04

none detected = nd
Matrix Interference = Ml



Client: Woodward Clyde Consultants
Contact

. Michelle McClefland

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

L7229

Project: 91C07568

Ve b4 P T Y T I SR

YA p Ll IR

J"ﬂ Sample ID Lab Number
i Analyte Results Blank  ReReTLT  Units  COMMENT
i Sampled: 072198
.| 98PB-14-7.5-9 SOIL MBO729M Analyzed: 08/08/98 L7229-10
CAS#
«1 91-20-3  Naphthalene............. 25 nd 10 ug/Kg
' 208-98-8  Acenaphthylene . ........ . ... nd nd 10 ug/Kg
83-32-8 Acenaphthene ... ........... nd nd 10 ug/Kg
- 86-73-7 Flugrene.................. nd nd 10 ug/Kg
: 87-86-5 Pentachlorophenol . . ........ nd nd 100 ug/Kg
./ 8B.01-8  Phenanthrene.............. nd nd 10 ug/g
120-12-7  Anthracene................ nd nd 10 ug/Kg
7 206-44-0  Fluoranthene............... nd nd 10 ug/Kg
¢ 120-00-0 Pyrene..................-. nd nd 10 ug/Kg
56-55-3 Benzo[alanthracene ... ...... nd nd 10 ug/Kg
.. 218-01-9 Chrysene.................. nd nd 10 ug/Kg
_ 205-99-2  BenzolbHluoranthene ... ... .. nd nd 10 ug/Kg
i 207-08-9  Benzofkfluoranthene .. ... ... nd nd 10 ug/Kg
50-32-8 Benzo[alpyrene . .. ........ .. nd nd 10 ug/Kg
"™ 493-39-5  Indeno[1,2,3-cdlpyrene. . ... .. nd nd 10 ug/Kg
53-70-3 Dibenz[a hjanthracene . ... ... nd nd 10 ug/Kg
191-24-2  Benzofg.h,peryiene . . .... ... nd nd 10 - ug/Kg
173
i Recovery Recovery
“ Acid Surrogates: 1.7229-10 MBO729M
) 2-Fluorophenol o 113% 111%
; Phenol-d4 156% 147%
j 2.4.6-Tribromophenol 148% 124%
: Base / Neutral Surrogates: L7229-10 ABO729M
1,2-Dichlorobenzene-d4 94% 106%
b Nitropenzene-d5 92% 83%
. 2-Fluorcbiphenyl 85% 111%
none detected = nd
Matrix |nterference = Ml
OREGON ANALYTICAL LABORATORY
A Division or Portland General Elecune
. 14833 5 W Old seholls Ferry Road, Beaverton, OR 97007
"""" Sroem me s e n Phone 303380 3300 » Fay 303-330. 1404




Client: Woodward Clyde Consultants
Contact: Michelie McClelland

L722¢

Project: 91C0796E

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

Sample ID Lab Number!
Analyte Results :;23; Rel‘_’i‘r’n’:;"g Units  COMMENT 3 1
Sampied: 072278 ;
97-104-9,5-11 SoIL MBO729M Analyzed: 08/03/98 L7229-12 |
91-20-3 Naphthatene . .............. nd nd 10 ug/Kg v
208-96-8  Acenaphthytene ... .......... nd nd 10 ug/Kg :
83-32-9  Acenaphthens.............. nd nd 10 ug/Kg ‘ f
85-73-7 Fluorene . ... ............. nd nd 10 ug/Kg .
87-86-5 Pentachlorophenal .. .. ... ... nd nd 100 ug/Kg } 5
85-01-8  Phenanthrene.............. nd nd 10 ug/g ?
120-12-7  Anthracene . ............... nd nd 10 ug/kg ’
206-44-0  Fluoranthene . . ... ... .. ... nd nd 10 ug/Kg ’
12000-0 Pyrene.................... nd nd 10 ugiKg !
56-55-3  Benzofalanthracene .. ....... nd nd 10 ug/Kg ]
218-01-9  Chrysene .................. nd nd 10 ug/Kg i
205-99-2  Benzolblfluoranthene . ... .. .. nd nd 10 ug/Kg o
207-08-8  Benzo[k}lucranthene . ... ..., nd nd 10 ug/Kg y
50-32-8 Benzofalpyrene .. ........ ... nd nd 10 ug/Kg I
193-39-5  Indeno[1,2,3-cd]pyrene . . ... .. nd nd 10 ug/Kg '
53-70-3 Dibenzfa,hlanthracene . .. .. .. nd nd 10 ug/Kg
191-24-2 Benzo[g,h.ilperylens ... ... ... nd nd 10 ug/Kg
Recovery Recovery
Acid Surrogates: L7229.12 MBO729M
2.Fluorophenol T 112% 11%
Phenoi-d4 184% 147%
2.4 6-Tribromophenol 148% 124%
Base / Neutral Surrogates: £7229-12 MBO729M
1,2-Dichlorobenzene-d4 T 95% 106%
Nitrobenzens-d5 82% 83%
2-Fluarobiphenyl 96% 111%

OREGON ANALYTICAL LABORATORY

A Diviston of Portand Genera! Eleetric

S35 S W O Scholls Ferry Road, Beaverron. QR OTOO7

Phone 503 390 33400 » Fay 303 300 [404

none detected = nd
Matrix Interference = Ml



L7229

Client: Woodward Clyde Consuitants Project: 91C07968
Contact: Michelle McClelland

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

o SampleID Lab Number
I Analyte Results s;z’;‘t Refi‘:n’:;“g Units COMMENT
Sampled: 07/22/98
|| 97-004-11-12.3 SOIL MBO729M Analyzed: 08/05/98 £7229-13
CASH
£ 91-20-3 Naphthalene . .............. nd nd 10 ug/Kg
% 208-96-8  Acenaphthylene............. nd nd 10 ug/Kg
83-32-8 Acenaphthene . ............. nd nd 10 ug/Kg
ool 86-73-7 Fluorene ... ............... nd nd 10 ug/Kg
L 87-86-5  Pentachlorophenal ... ... .. .. nd nd 100 ug/Kg
L) 85-01-8  Phenanthrene.............. nd nd 10 uglKg
120-12-7  Anthracene................ nd nd 10 ug/Kg
i 206-44-0  Fluoranthene ............... nd nd 10 ug/Kg
| 129-00-0 Pyrene.................... nd nd 10 ug/Kg
56-55-3 Benzo[alanthracene .. ... .. .. nd nd 10 ug/Kg
; 218-01-9  Chrysene.................. nd nd 10 ug/Kg
I 205-99-2  Benzo[b]fluoranthene . ... .. .. nd nd 10 ug/Kg
b 207-08-9  Benzo[K|fluoranthene ... ..... nd nd 10 ug/Kg
50-32-8 Benzofalpyrene .. ... ....... nd nd 10 ug/Kg
o 193-36-5  Indeno[1,2,3-cd]pyrene . .. .. .. nd nd 10 ug/Kg
L 53-70-3  Dibenz[a,h]anthracene . ... ... nd nd 10 ug/Kg
191-24-2 Benzoig,hilperylene. ... ..... nd nd 10 ug/Kg
} Recovery Recovery
’ Acid Surrogates: L7229-13 MBO729M
2-Fluorophenol 108% 111%
Phenol-d4 148% 147%
2.4 6-Tribromophenol 145% 124%
N Base / Neutral Surrogates: L7229-13 MBG79M
Ly 1,2-Dichlorobenzene-d4 96% 106%
= Nitrobenzene-d5 81% 83%
2-Fluorcbiphenyl 100% 111%

none detected = nd

OREGON ANALYTICAL “ABORATORY

A Division of Portland Genwral Electric
4835 S AW O Schaolls Ferrv Road, Reaverton, OR 970407
Phone A03-5390-3300 ¢ Fay 303 390 1404

Dentad or cen iRl LACST



L7229 '

Client: Woodward Clyde Consultants Project: 91C0796B
Contact: Michelle McCleiland

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (SIM)

Sample ID Lab Number |V
B i :
Analyte Resuits R;as‘;:‘t Riﬁ,’;ﬁ:‘?‘-" Units  COMMENT
Sampled: 07/23/98
97-6B-7.5-9 SOIL MBO729M Analyzed: 08/05/98 L7229-16
CAs# )
91-20-3  Naphthalene............. 187,000 nd 1,000 ug/Kg
208-96-8  Acenaphthylene............. nd nd 1,000 ug/Kg
83-32-9 Acenaphthene........... 4,290 nd 1,000 ug/Kg
86-73-7 Fluorene................ 3,840 nd 1,000 ug/Kg
87-86-5 Pentachloropheno! . ... .... .. nd nd 10,000 ug/Kg
85-01-8 Phenanthrene ........... 12,700 nd 1,000 ug/Kg
120-12-7 Anthracene............. 1,420 nd 1,000 ugl/Kg
206-44-0  Fluoranthene............ 4,740 nd 1,000 ug/Kg
129-00-0 Pyrene................. 3,270 nd 1,000 ug/Kg
56-55-3 Benzo[alanthracene . . .. ... .. i nd 1,000 ug/Kg
218-019 Chrysene.................. nd nd 1.000 ug/kg
205-99-2  Benzolblflucranthene . ... .. .. nd nd 1,600 ug/Kg
207-08-9  Benzo[K)fluoranthene ... ... .. nd nd 1,000 ug/Kg
50-32-8 Benzofalpyrene . ............ nd nd 1,000 ug/Kg
193-38-5 Indenc{1,2,3-cd]pyrene . . ... .. nd nd 1,000 ug/Kg
53-70-3 Dibenz[a,hjanthracene .. .. ... nd nd 1,000 ug/Kg
191.24-2  Benzo[g,h,ilperylene . ... ... .. nd nd 1,000 ug/Kg
Recuovery Recovery
Acid Surrogates: L7229-16 MBO7293f
2-Fluorophenol M 111%
Phenol-d4 Ml 147%
2 4 6-Tribramopheno) MI 124%
Base / Neutral Surrogates:; £7229.16 MBO729A!
1,2-Dichlorobenzene-d4 o Mi 106%
Nitrobenzene-d5 MI 83%
2-Fluorobipheny! MI 111%
none detected = nd
Elevated Reporting Limit due to sample matrix = *
Matrix Interference = Ml
OREGON ANALYTICAL LABORATORY
A Division of Portland General Electric
TE8A5 S W OId Scholls Ferry Road, Beaverton, QR 97007
s 3- -ecveied FaDE Phone 503390 5300 « Fx 5035901404
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Client: Woodward Ciyde Consultants
Contact: Michelle McClelland

L7229

Project: 81C0796B

EPA Method 8310 Polynuclear Aromatic Hydrocarbons
& PCP by modified EPA method 8270 (Siivi)

Sample ID Lab Number
Analyte Results sé:’:l‘t R‘I’_'i’;::'f'g Units  COMMENT
Sampled: ¢723/98
97.6B-10.5-12 SOIL MBO729M Analyzed: 08/05/98 L7229-18
CAS#
91-20-3  Naphthalene............. 245,000 nd 1,000 ug/Kg
i 208-96-8  Acenaphthylene............. nd nd 1,000 ugfkg
83-32-9  Acenaphthene........... 55,500 nd 1,000 ug/Kg
86-73-7 Fluorene................ 53,800 nd 1,000 ug/Kg
j 87-86-5 Pentachiorophenol . . . ... ... nd nd 10,000 ug/Kg
i\ 85-01-8 Phenanthrene........... 141,000 nd 1,000 ug/Kg
120-12-7 Anthracene............. 53,600 nd 1,600 ug/Kg
206-44-0 Fluoranthene............ 47,500 nd 1,000 ug/Kg
129-00-0 Pyrene................. 31,800 nd 1,000  ug/Kg
56-55-3 Benzo[a]anthracene...... 7,900 nd 1,000 ug/Kg
218-01-9 Chrysene............... 7,320 nd 1,000 ug/Kg
205-99-2 Benzo[blfluoranthene.. ... 3,950 nd 1,000 ug/Kg
207-08-8 Benzo[k]fluoranthene. . ... 1,320 nd 1,000 ug/Kg
50-32-8 Benzo[a]lpyrene.......... 2,210 nd 1,000 ug/Kyg
193-39-5  Indenof1,2,3-cdlpyrene . ... ... nd nd 1,600 ug/Kg
| 53-70-3 Dibenz[a,hianthracene . ... ... nd nd 1,C00 ug/Kg
191-24-2  Benzo[g,h,lperylene....... .. nd nd 1,000 ug/Kg
Recovery Recovery
Acid Surrogates: L7229-18 MBO729M
2-Fluorophenol Mi 111%
H Phenal-d4 M 147%
i 2.4,8-Tribramophenol M 124%
Base / Neutral Surrogates: L.7229.18 MBOT2INM
1,2-Dichiorobenzene-d4 Mi 106%
Nitrobenzene-d5 Mi 83%
2-Flugrobiphenyl Mi 111%

1
|
b

none detected = nd

Elevated Reparting Limnit due to sample matrix = *

OREGON ANALYTICAL LABORATORY

A Division of Portland General Elecmric

14855 SWOld Scholls Ferry Road, Beaverron, OR 97607

Srantad on reoycled caner

Phaone 503-390-2300 ¢ Fax 503-590 {404
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Matrix Interference = Ml




L722¢

Client; Woodward Clyde Consultants Project: 91C0796!
Contact; Michelle McClelland P

Semi-Volatile Petroleum Products
by NWTPH-DX

Sample ID Matrix ) N o S ~_Lab Numl
Sempe e ~ Reporing UnitsT T . -
Analyte Result Limit (ppm) Comment
Sampled: 07/26/98
Extracted: 07/27/98
97-4B-6-7.5 _ Sed L. ... Analyzed: 07/30/98 by RJ Lk
Diesel Region ND 25, mg/kg
Qil Region ND 50. mg/kg
Surrogate R . ... .. Recovery = Limt
2-Flucrobiphenyl 80.% 50 - 160
O-terpheny! 95.% 50 - 150
Sampled: #7/20/98
Extracted: 07/27/98
97-4B-9-10.5 Soil 7 o _I_\nalyzmedig?/gﬂr/swby RJ o L7229,
Diesel Region ND 25. mg/kg
Oit Region ND 50, mg/kg
Surrogate , . Recovery _Limit
2-Fluorobiphenyl 72.% 50 - 150
O-terphenyl 89.% 50 - 150
Sampied: 07/21/98
Extracted: 07/27/98
97-54-9.5-11 Soil Analyzed: 07/30/98 by RJ L7229
Diesel Region ND 25. mag/kg
Oii Region ND 50. ma/kg
Surrogate Recovery Limit
2-Fluorobiphenyl 81.% 50- 150
O-terphenyl 96. % 50 - 1560

OREGON ANALYTIZAL LABORATORY
A Division of Portland General Elecrric - 3 .
4835 S WL Old Scholls Ferry Road, Beaverton, OR 97007
Phone 303-590-5300 « Fay 503-590- 1404
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Client: Woodward Clyde Consultants

L7229

Project: 971C07968

Contact Michelle McClelland P
Semi-Volatile Petroleum Products
by NWTPH-DX
Sample ID Matrix o o - Lab Number
. N Reporting Units -
Analyte Result Eimit (ppm) Comment
L.
oy Sampled: 07/21/98
Extracted: 07/27/98
Saed 97-54-12.5-14 Soil ~ e Analyzeg:__ 07/30/98£)}LR{__ o 7ﬂ»[,7229-6
Diesel Region ND 25, ma/kg
Qil Region ND 50, ma/kg
Surrogate  Recovery  _  Limt
r 2-Fluorohiphenyl 78.% 50 - 150
O-terphenyl 91.% 50 - 150
Sampled: 07/21/98
Extracted: 07/27/98
98PB-14-7.5-9 Soil ... Analyzed: O7/30/98 by RS L A7229-10
Diesel Region ND 25. mg/kg
Oil Region ND 50. mag/kg
Surrogate - Recovery ~ ______ Limit
: 2-Fluorobiphenyl 81.% 50 - 150
O-terphenyi 96.% 50 - 150
Sampled: 07/22/98
A Extracted: 07/27/98
o 913?4.‘9:.5:]_1_ - ~ Soil Analyzed: 07/30/98 by RJ L7229-12
Diesel Region ND 25, mglkg
Qil Region ND 50, ma/kg
Surrogate Recovery ~ Limit
2-Fluorobiphenyl 85.% 50 - 150
O-terphenyl 102.% 50 - 150
OREGON ANALYTICAL LABORATORY
A Division of Portland General Electric - 4 -

(4855 §.3W. Qld Scholls Ferrv Road, Beaverton, QR 97007
Phone 303-390-3306 = Fax 305-590- 1404
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L7229

Client: Woodward Clyde Consultants Project: 91C07968 N
Contact: Michelle McClefland IP ’

Semi-Volatile Petroleum Products

by NWTPH-DX
Sampleld - Marix o Lab Number |
! e e ~  Reporiing " Units T i
Analyte Result Limit (ppm) Comment
Sampled: 07/22/98 rl
Extracted: 07/27/98 é
97I0AILIZS Sell . Avalyzed: O72998WRY L?mff'l
Diesel Region ND 25, mg/kg !
Oil Region ND 50.  maglkg 1§
Surrogate _ . Recovery o Limit ]
2-Fluorobipheny! 84.% 50150 :
O-terphenyl 104.% 50 - 150 f
Sampled: 07/23/98 s
Extracted: 07/27/98 !
97-68-7.5-9 Soit ) ... Analyzed: 073098by RS L7229-16
Diesel Region 490 25. mglkg 1
Oil Region ND 50. mg/kg ;
Surrogate . _Recovery - lmit .
2-Fluorobiphenyl 80.% 50 - 150 ;
O-terphenyl 89.% 50 - 150
' Pattern does not resemble a typical product.
Sampled: 07/23/98
Extracted: 07/27/98 .
97-68-10.5-12 Soil Analyzed: 07/31/98 by RJ L7229-18
Diesel Region 1,200 250 mal/kg 1,D
Qil Region ND 500 mg/kg D
Surrogate . Recovery ~__ lmit
2-Fluorobiphenyi 91.% 50-180
O-terphenyl 85.% 50 - 150
! pattern does not resemble a typical product.
!
OREGON ANALYTICAL LABORATORY
A Division of Pordand Gereral Electric Y :
14853 S.W. Old Schells Ferry Road, Beaverton, QR 97007 {

Phone 503-500-5300 « Fav 503-390-1404
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Client: Woodward Clyde Consultants

L7229

Project: 91C07368

Contact: Michelle McClelfand P

Batch Q.C.
Method Blank

NWTPH-Dx/Soil (mg/kg)

I I § . Reporting Date

1 Analyte Result Limit Analyzed

Dieselrange . . ..., ce ND 25 07/29/98

] Oilrange . ..ot ND 50

r-| Surrogates % Recovery

Fluorobiphenyl 102

: O-terpheny! 123

Comments:

OREGON ANALYTICAL LABORATORY

A Division of Portland General Electric

Phone 303-390-3300 ¢ Fax 503-590-1404

14855 SV, Old Scholls Ferry Road. Beaverton, QR 97007




Ciient: Woodward Clyde Consultants
Contact: Michelle McClelfand

L7229

Project: 91C07968

P
Batch Q.C.
Duplicate
NWTPH-Dx/Soil (mg/kg)
o . buplicate” " " Reportng Date ],
Analyte Result Result RPD Limit Q Analyzed :
,
NWTPH-Dx : Lo ]
Digselrange . . ..........o i ... ND ND NA 25 07/29/98
Oilrange . . ... ... . . ND ND NA 50 ;
?
% Recovery % Recovery : '
Surrogates Sample . Duplicate
Fluorobiphenyt 84 79
O-terphenyl 104 98

Comments;

CREGON ANALYTICAL LABORATORY

A Division of Portland General Electric
14835 5.3 Old Scholls Ferrv Road. Beaverron, OR 97007
Phone 503-390-3300 » Fax 503-590- 1404



Client: Woodward Clyde Consultants

L7229

Project: 971C07968

Contact: Michelfe McClelland P
Batch Q.C.
MS
NWTPH-Dx/Soil (mg/kg)
e Sample = MS o Date
Analyte Resuit Result True Value % Recovery Q Analyzed
NWTPH-DX............. S o o T e 182 K= ' - 07/29/98
% Recovery % Recovery
Surrogates . Sample MS
Fluorobiphenyl 84 84
O-terphenyl 104 101
Comments:

OREGON ANALYTICAL tABORATORY

A Division of Pordand General Elecrric
14855 SV, OM Scholls Ferry Road, Beaverron, QR 97007
Phone 503-390-3300 « Fax 503-390-1404
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L7229

Client: Woodward Clyde Consultants

Project: 91C07368
Contact. Michelle McClelland

P
Batch Q.C.
LCS
NWTPH-Dx/Soil (mglkg)

- e i e o - [R— . - P - . - . . . - - - Date
Analyte Result True Value % Recovery Q Analyzed
NWTPH-Dx. ... .. .. ... ........... 146 134 o109 T 0712998
Surrogates % Recovery
Fluorchiphenyl 90
O-terphenyl 106
Comments:

TREGOM ANALYTICAL LABORATORY

A Division of Portland General Electric
4855 SOV, Old Schalls Ferry Road. Beaverron, OR 97047
Phone 583-390-53300 » Fax 303-590-1404




L7229

Client: Weodward Clyde Consultants Project; 91C07968
Contact: Michelle McClelland P

Batch Q.C.

Method Blank
NWTPH-Dx/Soil (mg/kg)

e ... Reporting . Date
Analyte Resuit Limit Q Analyzed
NWTPH-Dx o S S
Dieselrange . . ... ..coove e ND 25 07/29/98
O TANGE . . v e ND 50

—| Surogates % Recovery

‘ Fluerobiphenyl 102

""" O-terphenyl 123

il Comments:

DREGON ANALYTICAL LABGRATORY

A Division of Portland General Elecrric
14835 S.W Old Scholls Fersv Read, Beaverton, QR 97007
Phane 303-390-3300 * Fax 303-390- 1104
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L7229

Client: Woodward Clyde Consultants

Project: 91C0796Es
Contact: Michelle McClelland

PNA & PCP LCS
by modified EPA method 8270 (SIM)

Sample 1D Lab Number b
Anaiyto Recovery COMMENT
Sampled: NA b
LCSO723M Analyzed: 07/23/98 -
CASE
91-20-3 Naphthalene . .............. 89% i
208-96-8  Acenaphthylene .. ... ........ 92% % _
83-32-9 Acenaphthene . ............. 105% ’
86-73-7 Fluorene .. ................ 96%
87-86-5 Pentachlorophenol .. ..... ... 58%
85-01-8 Phenanthrens . ... .......... 106%
120-12-7  Anthracene................ 93%
206-44-0  Fluoranthene . .............. 94%
129-00-0 Pyrene.................... 97%
56-55-3 Benzo[ajanthracene . .. ... ... 99%
218-01-9  Chrysene . ................. 101%
205-99-2  Benzolbjluoranthene . .. .. ... 93%
207-08-9  Benzofkjfluoranthene ... ... . 97%
50-32-8 Benzofajpyrena .. ........... 92%
193-39-5 Indeno(1,2,3-cdlpyrene . .. .. .. 80%
53-70-3 Dibenz{a hlanthracene .. .., .. 76%
191-24-2  Benzo[g.h,lperylere .. ... .. .. 82%
Racovary
Acld Surrogates: LESOT2IM
2-Fluorophenof 95%
Phenoi-d4 100%
2.4,6-Tribromophenal 68%
Base / Neutral Surrogates: LCSO723M
1,2-Dichiorcbenzene-d4 88%
Nitrobenzene-d5 87%
2-Fluorgbiphenyl 96%

none detected = ng

OREGON ANALYTICAL LABORATORY

A D of Pectland Genersd Blecrnw
T4835 5 W oSchoils Feery Rod, Beaverton, CHLYTO0T
tect an teoyrled o Pheaie 303 3003300 ¢ Fax 503 590 [0+
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Client: Woodward Clyde Consultants
Contact: Michelle McClelland

PNA & PCP Matrix Spikes
by modified EPA method 8270 (SIM)

_—
)

L7229

Project: 91C07968

2-Fluorcbiphenyl

Sample ID Lab Numbaer l.abh Numhber
i | Analyte Racovery Recovery RPD COMMENT
Sampled: 07/21/98
92.5896-60 SOIL L7184-3M5 L7184-3MSD Analyzed: 07/23/98
CAS#
' 91-20-3 Naphthalene . .............. 82% 97% 16%
208-96-8  Acenaphthylene............. 61% 73% 18%
: 83-32-9  Acenaphthene .............. 90% 64% 33%
B6-73-7 Fluorene ...........ccovunn, B1% 4% 179%
B7-86-5 Pentachlorophenol ... ....... 45% 47% 3%
85-01-8 Phenanthrene . . ............ 2% 5% 99%
120-12-7 Anthracene ................ 72% 87% 18%
206-44-0  Fluoranthene . ... ........... 70% B6% 21%
129-00-0 Pyrene.................... 56% 72% 25%
56-55-3 Benzo[alanthracene .. ... .... 70% 93% 28%
218-01-9 Chrysene.................. 73% 104% 35%
205-99-2  BenzolbJflucranthens . ....... 89% 112% 22%
207-08-8  Benzo[k]fluoranthene ... ... .. 87% 100% 14%
o 50-32-8  Benzofalpyrene............. 73% 93% 23%
193-39-5  Indeno[1,2,3-cd]pyrene . ... ... 67% 87% 26%
53-70-3 Dibenz[a hlanthracene .. .. ... 56% 68% 20%
191-24-2  Benzo[g,h,ilperylene .. ... .... 78% 95% 19%
Recovary Recaovery
Acld Surrogates: L7184-31M8 L7184-3MSD
2-Fluorophenol 92% 83%
Phenol-d4 94% 86%
2.4 6-Tribromaphenol 0% 0%
Base / Nautral Surrogates: L7184-3MS L7134-JMSD
1,2-Dichlorobenzene-d4 101% 87%
Nitrobenzene-d5 145% 103%
98% 82%

Sepded an ceeychnd pager

OREGON ANALYTICAL LABQRATORY

A Duvsion of Portland General Blean
14855 5 W Scholly Ferey Romd, Beaverten, OR 97H07
hone 303 390 3300 » by 3403 390 o4
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none detected = nd
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- |1501 Fourth Avenue Suite 1500
' 'ISeattle, Washington 98101

 [WOODWARD-CLYDE Project Name: | 0
CHAIN OF CUSTODY RECORD Project Number: 4| ( 074 {, (3 Project Manager: T S
Sampler (signature): Trh

Shipping Form Tracking Number:

J06) 343-7933 _ fax (206) 343-0513 Page | of | Number of Coolers: |
| = Analyses
& .-
1 & ]
| e
Date | Time Sample Identification Matrix| Lab ID Q§ § <
I &7
| =l & :
COlie [6qzd2 ] -Le -6 -1.5 Yerl }1_2227—1 X IX ettt N
L fzojea3ela1-ys -1.5-9 T Hlo|L D N
lholgdolqal-Us -A4-10.5 Soi | -3[X]X N
2 121019 72-5A -K.5- | Soil -4 | XX NI
(315]1a7-64 -{1-12.5 Soi | -S Hlo[L D N[
1320l37-6p - 125~ 1Y Sot | —4 | X[X - N1
1225]47-56A - 14-15.5 Sot | -7 HloL|D N
h i1 lagpe-14-4.5-6 Sou i ~% HloL|D NT!
SLO|4gPh =T, GIPB-IM-(~-1.5 |Spoi! - HlolL[D N
N IS5 1a4%8Pp-1U-"1.6-9 Sot | o | XX N
IS20ARPE -4 ~4-10.6 <ol ] BiolL D N
12 1208R1-10A~ 461} Soil ETADAES N
L0220 la7-10A-11-12.S Soil A3 [X X N
723 |86 (a1 - B 4. 5-b Soi) 1Y HiolLlD N
AD |36 - -5 Sor | ~G HiolL]ID W |
L B A1-bB- 75 4 S| -6 XX Ny
B (RONAT-6P -4-10.5 Soi | -3 HIO|LID Ny
BO5[A1-68 -10.5 -12 Sord |1 -8 XX NI
: a1-68B ~12.-132.5 1Sor ¢ 7 -9 HIOILID
“|Comments: Total Number of Containers
A ¥ Prease send Chromatograms (TPA- D) ZAED B ST IR T E P
i 2
Reling ): DateTime |Relinquished By (signature): Date/Tume
?Z/ 7 /245 e
“{Rece By{bngnaturcl A DagTime |Recepged for Lab By (signatere): lDutfl'tmc
f (Cu;“z/(/ el ol 2= 24/ flow> ST Kl i Y z2q/98 14

ICIKISEA sla)



Columbia
Analytical

Serviceg

December 17, 1997 Service Request No: K9708358

Tim Syverson
Woodward-Clyde Consultants
[ 1501 Fourth Avenue, Suite 1500
Seattle, WA 98101-1662

M Re: [P/91C0796B

Dear Tim:

L] Enclosed are the results of the sample(s) submitted to our laboratory on November 11, 1997, For
your reference, these analyses have been assigned our service request number K9708358.

L All analyses were performed according to our laboratory’s quality assurance program. All results

are intended to be considered m their entirety, and Columbia Analytical Services, Inc. (CAS) is
not responsible for use of less than the complete report. Results apply only to the samples

analyzed.

Please call if you have any questions. My extension is 281.
Respectfully submuitted,

Columbia Analytical Services, Inc.

i
Lo W

f : Elizabeth Schneider
i Project Chemist

ES/td Page 1 of m

......

- - e A R TR L M alen Wk aea s DAATA n Talacharas YANRTTIN9 2 Lav VAMARA 15 -0



,,,,,,

ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
J

LUFT

MCL

MDL
MPN
MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

Acronyms

American Society for Testing and Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality
Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

* Gas Chromatography

Gas Chromatography/Mass Spectrometry

Estimated concentration. The value is less than the method reporting limit, but
greater than the methed detection limit.

Leaking Underground Fuel Tank

Modified
Maximum Contaminant Level is the highest permissible concentration of a substance

allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream [mprovement

Not Detected at or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater

than or equal to the MDL.
00002
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COLUMBIA ANALYTICAL SERVICES, INC,

Client: Woaodward-Clyde Service Request No.: K9708358
Project: [P/91C0796B Date Received: 11/11/97
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier II data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS).

All EPA recommended helding times have been met for analyses in this sample delivery group.
The following difficulties were experienced during analysis of this batch:

The SIM analysis of sample [P-97-8.A-9.0 was initially performed within the recommended holding time. The 2-
Fluorobiphenyl surrogate recovery was outside normal CAS control limits. The sample was reanalyzed past the
recommended holding time. The QA/QC results for the reanalysis are within CAS acceptance criteria. The
sample results from the reanalysis are comparable to the initial analysis, indicating that the quality of the initial
sample data was not significantly affected by the reduced recovery. The values from the initial analysis are
reported in the sample results section of this report.

Approved by C_: - Date 7 ;.-,/, z//, ra 0 0 0 0 3
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Client:
Praject:

Sample Matrix:

Prep Method:

Analysis Method:

Test Notes:

Sample Name

[P-97-2.A4.5
IP-97-2. A8.0
[P-97-8.A-4.3
[P-97-8.A-9.0
[P-97-3. A-3
[P-97-3.A-11
[P-87-9. A~d.5
P97 A-11

Approved By:

TeNmmplz 021397

NESHTR AGY- 008 1] j307

Woodward-Clvde
[P/1CHT796]13

COLUMBIA ANALYTICAL SERVICES, INC.

Lah Code

K%708358-001
K9708358-002
K9708338-003
K9708338-004
K9708358-003
K9708338-006
K9708358.007
KOTN8338-008

Analyvtical Report

Total Solids

Date
Analyzed

11/12/97
11712797
11/12/97
11712197
11/12/97
11/12/97
11/12/97
H/12/97

Service Request:
Date Collected:
Date Received:

Units:
Basis:

Result

64,4
6844
637
77.60
0t 3
09,1
TR
750

Date: // /)' 5}7?“

NYTUS3AR
PlAa- 111"
T m7

PERCENT
Wet
Result
Notes

Paga Na

no00



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Woodward-Clyde Service Request: K97083358
Project: IP\91C0796B Date Collected: 11/10/97
Sample Matrix: Soil Date Received: 11/11/97

Date Extracted: 11/12/97

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb) s

Sample Name: IP-97-2A45  IP97-2A9.0  IP-97-8.A4.5 |

Lab Code; K9708358-001 K9708358-002 K9708358-003
Date Analyzed: 11/27/97 11/27/97 11/27/97 )

i

Py
Base Neutral Analyte MRL b
Naphthalene 3 6 ND ND g
2-Methylnaphthalene 5 ND ND ND 1
Acenaphthylene 10 ND ND ND
Acenaphthene 10 ND ND ND
Dibenzofuran 3 ND ND ND r
Fluorene 10 ND ND ND {
Phenanthrene 10 14 ND ND L
Anthracene 3 ND ND ND
Fluoranthene 10 14 ND ND
Pyrene 10 14 ND 10 2 j
Benz(a)anthracene 10 ND ND ND '
Chrysene 10 ND ND ND =
Benzo(b)fluoranthene i0 ND ND ND
Benzo(k)fluoranthene 10 ND ND ND ‘
Benzo(a)pyrene 10 ND ND ND
Indeno(1,2,3-cd)pyrene 5 ND ND 11 !
Dibenz{a,h)anthracene 5 ND ND ND
Benzo(g,h,i)perylene 5 ND ND 15 ‘
Pentachlorophenol 300 ND ND ND 4
Approved By: /6;/@'. Date: {2~ & 3?’ L

OR3ISESVNL AY1- )3 1218197 0 0 0 0""‘; ~e. f



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client; Woodward-Clyde Service Request: K9708358
Project: [PA91C0O7968 Date Collected: 11/10-11/97
Sample Matrix: Soil Date Received: 11/11/97

Date Extracted: 11/12/97

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb)

Sample Name: 1P-97-8.A-9.0 1P-97-3.A-5 IP-97-3.A-11
Lab Code: K9708358-004 K9708358-005 K9708358-006
Date Analyzed: 27197 11/27/97 11/27/97

Base Neutral Analyte MRL

Naphthalene 5 ND 5 ND
2-Methyinaphthalene 3 ND ND ND
Acenaphthylene 10 ND ND ND
Acenaphthene 10 ND ND ND
Dibenzofuran 3 ND ND ND
Fluorene 10 ND ND ND
Phenanthrene 10 ND 56 ND
Anthracene 5 ND ND ND
Fluoranthene 10 ND 76 ND
Pyrene 10 ND 38 ND
Benz(a)anthracene 10 ND 18 ND
Chrysene 10 ND 29 ND
Benzo(b)fluoranthene 10 ND 24 ND
Benzo(k)fluoranthene 10 ND ND ND
Benzo(a)pyrene 10 ND 14 ND
Indeno(1,2,3-cd)pyrene 5 ND 8 ND
Dibenz(a,h)anthracene 3 ND ND ND
Benzo(g,h,i)perylens 5 ND 12 ND
Pentachlorophenol 300 ND ND ND
Approved By: /&wf' Date: | L~ -9+

OE35B5VM.AY!L - 4.6 12/8/97 éagrj}v'o



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: Woodward-Clyde Service Request: K9708358
Project; [P\91C0O796B Date Collected: 11/10/97
Sample Matrix:  Soil Date Received: 11/11/97

Date Extracted: 11/12/97
Date Analyzed: 11/27/97

Matrix Spike/Duplicate Matrix Spike Summary
Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg {ppb)

Sample Name: IP-97-9.A-11

Lab Code: K9708358-008MS, K9708358-008DMS
Percent Recovery
CAS Relative

Spike Level Sample Spike Result Advisory  Percent
Analyte MS DMS Result MS DMS MS  DMS Limits  Difference
Acenaphthene 320 330 213 534 901 100 208 43-117 70
Pentachiorophenol 320 330 ND 366 449 L4 136 18-112 18
Pyrene 320 330 Il 346 342 i03 100 24-143 4
Benzo{a)pyrene 320 330 ND 277 302 87 92 - 6

DMS18/120594
0835BEVM.AYI1 - DMS 1241797

Approved By: W '/W Date: / ,?7/ / Z/? ?

00007



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

- Client: Woodward-Clyde Service Request: K9708358
IP\91C0796B Date Collected: 11/10/97

Date Received: 11/11/97
Date Extracted: 11/12/97
Date Analyzed: 11/27/97

Project:
Sample Matrix: Soil

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Percent Reeovery

Sampie Name Lab Code 2FP PHL TBP NBZ FBF TPH
L IP-97-2.A45 K9708358-001 64 73 58 55 75 72
£ IP-97-2.A-9.0 K9708358-002 69 71 74 69 81 87
_ IP-97-8.A-45 K9708358-003 73 82 73 68 89 80
C 1 IP97-8.A-9.0 K9708358-004 7 38 31 68 2(A) 81
s IP-97-3.A-5 K9708358-005 67 75 72 69 88 93
, IP-97-3.A-11 K9708358-006 69 82 76 74 60 88
[ IP-97-9.A-45 K9708358-007 70 77 70 69 86 80
i IP-97-9.A-11 K9708358-008 69 77 72 74 46 83
IP-97-9.A-11 K9708358-008MS 85 85 81 77 79 92
7 IP-97-9.A-11 K9708358-008DMS 92 88 84 83 94 90
|| Lab Control Sample KWG9703514-3 77 85 81 77 60 91
Method Blank KWG9703514-4 54 74 77 74 16 93
CAS Acceptance Limits; 3-106 5-96 3-110 5-134 5-120 15-145
o 2FP 2-Fluorophenol
. PHL Phenol-dé
“* TBP 2,4,6-Tribromophenol
; NBZ Nitrobenzene-d5
. FBP 2-Fluorobiphenyl
4 TPH p-Terphenyl-d14
A Qutside acceptance limits; see case narrative.

- Approved By: W /W pae /;:// Z/?Q

SUB#I3389% AY1 - SUR 1507 Page No

nQ00R



Client:
Project:
LCS Matrix:

Analyte

Ace
Pen

naphthene
tachlorophenol

Pyrene

Benzo(a)pyrene

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Woodward-Clyde
IP\91C0796B
Soil

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Laboratory Contral Sample Summary
Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units; ug/Ke (ppb)

True

Value Result
240 211
240 248
240 249
240 199

Percent
Recovery

88
103
104
83

ché%%g}M AYL-LCS 12597

e [Py

\_ff / 4 Il

Date: /%Z/Z/f?

K9708338
NA

NA
11/12/97
11/27/97

CAS
Percent
Recovery
Advisory
Limits
44-112

31-113
44-126

Page No

00009
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March 16, 1998 Service Request No: K9708358

Tim Syverson .
Woodward-Clyde Consultants
1501 Fourth Avenue, Suite 1500
Seattle, WA 98101-1662

Re: IP/91C07968B

Dear Tim:

Enclosed is the additional report page for the sample(s) submitted to our laboratory on November
) 11, 1997. For your reference, these analyses have been assigned our service request number
K9708358.

All analyses were performed according to our laboratory’s quality assurance program. All results

s are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is
- not responsible for use of less than the complete report. Results apply only to the samples
o analyzed.
- Please call if you have any questions. My extension is 281.
Respectfully submitted,

Columbia Analytical Services, Inc.

%Ab

Elizabeth Schneider
Project Chemist

ES/td Page | of '2

[
1347 South 131h Avenue * P.Q. Box 479 « Kelsos Washington 98626 « Telephone 360/577-7222 «  Fax 360636-1067



ASTM
A2LA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
J

LUFT

MCL

MDL

MRL
NA
NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

ACTonyms

American Society for Testing aﬁd Materials
American Association for Laboratory Accreditation
California Air Resources Board

Chemical Abstract Service registry Number
Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation
Department of Environmental Quality

Deparment of Health Services

Department of Ecology

| Department of Health

U. S. Environmental Protection Agency

Environmental [aboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Estimated concentration. The value is less than the method reporting limit, but
greater than the method detection limit.

Leaking Underground Fuel Tank

Medified

Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.

Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detected at or above the MRL

Nationa! Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected Ion Monitoring

Total Peroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater
than or equal to the MDL.

00002



COLUMBIA ANALYTICAL SERVICES, INC,

Analytical Report
""""" Client: Woodward-Clyde Service Request: K9708358
Project: [PA\91C0796B Date Collected: 11/11/97
Sample Matrix: Soil Date Received: 11/11/97

Date Extracted: 11/12/97

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Method

Units: ug/Kg (ppb)

Sample Name: IP-97-9.A4.5 IP-97-9.A-11 Method Blank

- Lab Code: K9708358-007 K$708358-008 KWG9703514-4

Date Analyzed: 11/27/97 11/26/97-12/1/97 11/26/97
Base Neutral Analyte MRL

Naphthalene 5 199 3300 ND

""" 2-Methylnaphthalene 5 ND ND ND

. Acenaphthylene 10 ND ND ND

Acenaphthene 10 53 213 ND

h. Dibenzofuran 5 46 ND ND
Fluorene 10 39 101 ND

1 Phenanthrene 10 43 54 ND

. Anthracene 5 61 11 ND

’ Fluoranthene 10 47 16 ND

- Pyrene 10 45 1t ND

: Benz(a)anthracene 10 44 ND ND

L. Chrysene 10 74 ND ND
Benzo(b)fluoranthene 10 86 ND ND
Benzo(k}luoranthene 10 22 ND ND
Benzo(a)pyrene 10 27 ND ND
Indeno(1,2,3-cd)pyrene 5 21 ND ND
Dibenz(a,h)anthracene 5 7 ND ND
Benzo(g,h,i)perylene 5 15 ND ND
Pentachlorophenol 300 ND ND ND

i

- .

Approved By: S Date: 373 %

083585VM.AY] - T-MB 31398 O 0 0 7Y PageNo.
J
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Columbia
Analytical
Serviceg

December 9, 1997 Service Request No: K9708307

Tim Syverson
Woodward-Clyde Consultants
1501 Fourth Avenue, Suite 1500
Seattle, WA 98101-1662

Re: IP-Longview/91C0796

DearTim:

Enclosed are the results of the sample(s) submitted to our laboratory on November 7, 1997, For
your reference, these analyses have been assigned our service request number K9708307.

All analyses were performed according to our laboratory’s quality assurance program. All results
are intended to be considered in their entirety, and Columbia Anatytical Services, Inc. (CAS) is

not responsible for use of less than the complete report. Results apply only to the samples
analyzed.

Please call if you have any questions. My extension is 281.
Respectfully submitted,

Columbia Analytical Services, Inc.

Elizabeth Schneider
Project Chemist

A
ES/td Page 1 of ! !



ASTM
AZLA
CARB
CAS Number
CFC
CFU
DEC
DEQ
DHS
DOE
DOH
EPA
ELAP
GC
GC/MS
J

NAN
NC
NCASI
ND
NIOSH
PQL
RCRA
SIM
TPH

Acronyms

American Scciety for Testing and Materials

American Association for Laboratory Accreditation

California Air Resources Board

Chemical Abstract Service registry Number

Chlorofluorocarbon

Colony-Forming Unit

Department of Environmental Conservation

Department of Environmental Quality

Department of Health Services

Department of Ecology

Department of Health

U. S. Environmental Protection Agency

Environmental Laboratory Accreditation Program

Gas Chromatography

Gas Chromatography/Mass Spectrometry

Estimated concentration. The value is less than the method reporting limit, but greater
than the method detection limit.
Leaking Underground Fuel Tank
Modified
Maximum Contaminant Level is the highest permissible concentration of a substance
allowed in drinking water as established by the USEPA.
Method Detection Limit

Most Probable Number

Method Reporting Limit

Not Applicable

Not Analyzed

Not Calculated

National Council of the Paper Industry for Air and Stream Improvement

Not Detected at or above the MRL

National Institute for Occupational Safety and Health

Practical Quantitation Limit

Resource Conservation and Recovery Act

Selected lon Monitoring

Total Petroleum Hydrocarbons

Trace level is the concentration of an analyte that is less than the PQL but greater than
or equal to the MDL.

00002



COLUMBIA ANALYTICAL SERVICES, INC,

Client: Woodward-Clyde Service Request No.: K9708307
Project: [P-Longview/91C0796 Date Received: 11/7/97
Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sampie(s) designated for Tier II data deliverables. When
appropriate to the method, method blank results have been reported with each analytical test. Surrogate recoveries
have been reported for all applicable organic analyses. Additional quality control analyses reported herein include:
Matrix/Duplicate Matrix Spike (MS/DMS).

All EPA recommended holding times have been met for analyses in this sample delivery group.

The following difficulties were experienced during analysis of this batch:

The SIM PAH p-Terphenyl-d14 surrogate recovery in sample IP-Soil-6 was outside normal CAS control limits
because of matrix interference. The chromatogram showed components that prevented accurate quantitation of the
- surrogate. No further corrective action was taken.

The SIM PAH Batch QC Matrix Spike/Duplicate Matrix Spike (MS/DMS) recovery of Pentachlorophenol was
------ : outside normal CAS control limits. No target analytes were detected in the unspiked sample. The error associated
with clevated recoveries equates to a high bias, thus the elevated recoveries likely have no significance to the

sample results. No further corrective action was taken.

Approved by S Date_ ' %"

00003
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Client:
Project:
Sample Matrix:

Prep Method:
Analysis Method:
Test Notes:

Sample Name

P-97-1 A5
[P-97-1A-9°
[P-So1l-6
[P-Soii-7

Approved By

Woodward-Clyde
IP-Longview/$1COT796
Sotl

NONE
160.3M

COLUMBIA ANALYTICAL SERVICES, INC.

Lab Code

K9708307-001
K9708307-002
K9708307-003
K9708307-004

Analytical Report

Total Solids

e 4

Date
Analyzed

HI197
11197
/197
/1197

Service Reguest:
Duate Collected:
Date Received:

Units;
Basis:

Result

6.2
a9.7
83.0
68.6

Date: _/ lfg/ﬁ

TS&ample 021307

ON307TE AGE-004 113297

Ky708307
Vs
1177197

PERCENT
NA

Result
Notes

30004



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: Woodward-Clyde

Project:
Sample Matrix: Soil

IP-Longview/91C0796

Base Neutral/Acid Semivolatile Organic Compounds

Service Regquest: K9708307
Date Collected: 11/7/97
Date Received: 11/7/97
Date Extracted: 11/12/97

EPA 3550A in Conjunction with GC/MS SIM Method
Units: ug/Kg (ppb)

Sample Name: IP-97-1A-5' IP-97-14-9' 1P-Soil-6
Lab Code: K9708307-001 K9708307-002 K9708307-003
Date Analyzed: 11/27/97 11/27/97 11/27/97

Base Neutral Analyte MRL

Naphthalene 3 7 ND 33000
2-Methylnaphthalene 5 ND ND ND
Acenaphthylene 10 ND ND 330
Acenaphthene 10 ND ND 18000
Dibenzofuran 5 ND ND ND
Fluorene 10 ND ND 23000
Phenanthrene 5 ND ND ND
Anthracene 230 ND ND 20000
Fhuoranthene 50 ND ND 60000
Pyrene 10 ND ND 37000
Benz(a)anthracene 5 ND ND 13000
Chrysene 50 ND ND 13000
Benzo(b)fluoranthene 200 ND ND 8000
Benzo(k)fluoranthene 30 ND ND 3000
Benzo{a)pyrene 40 ND ND 4500
Indeno(l,2,3-cd)pyrene 5 ND ND 1600
Dibenz(a,h)anthracene 10 ND ND 255
Benzo(g,h,i)pervlenc 10 ND ND 617
Pentachlorophenol 10 ND ND ND

(/977

Page No P

ARRISY BY. W /W Datc:
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Client: Woodward-Clyde
IP-Longview/91C0796

Project:
Sample Matrix: Soil

Base Neutral Analyte

Naphthaiene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Fluoranthene

Pyrene
Benz(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenz(a, h)anthracene
Benzo(g,h,i)pervlene
Pentachlorophenol

COLUMBIA ANALYTICAIL SERVICES, INC.

Analytical Report

Service Request: K9708307

Date Collected: 11/7/97
Date Received: 11/7/97

Date Extracted: 11/12/97

Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A in Conjunction with GC/MS SIM Methed

Units: ug/Kg (ppb)

Sample Name:
Lab Code:
Date Analyzed:

MRL

U'EU'EEU'U'

250
30
10

30
200
30
40

10
Lo
10

IP-Soil-7

K9708307-004

11/27/97

Approved
(PBP 075VM AY[ J 5T

Date:

Method Blank
KWG9703514-4
11/27/97

CEEEEEEEEEEEEEEEEEE

(797
[ (

Page No

d0006



™

APPENDIX A
LABORATORY QC RESULTS
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COLUMBIA ANALYTICAL SERVICES, INC.

» QA/QC Report

. Client: Woodward-Clvde Service Request: Ko708307
Project: IP-Longview/R1CO796 Date Collected: 117707
Sample Matrix:  Soil Date Received: 11/7/97

Duplicate Summary

Total Solids

{ Prep Method: NONE Units: PERCENT
© 1 Analysis Method:  160.3M Basis: NA

Test Notes:
P Duplicate Relative

Date Sample Sample Percent Result

Sample Name Lab Cade Analyzed Result  Result Average Ditference Notes
1 IP97-1A-S K9708307-001DUP (11197 69.2 71.3 70.3 3
Ll

-

Approved By *7( ' o /l//f?/a;e:z—
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Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

Woodward-Clyde
{P-Longview/91C0796

Sample Matrix: Solil

Sample Name

IP-97-1A-5'
IP-97-1A-9
IP-Soil-6
IP-Seil-7
Batch QC
Batch QC
Batch QC

Lab Control Sample

Method Blank

2FP
PHL
TBP

FBP
TPH

Approved By:

Surrogate Recovery Summary
Base Neutral/Acid Semivolatile Organic Compounds
EPA 3550A. in Conjunction with GC/MS SIM Method

Lab Code

K9708307-001
K9708307-002
K9708307-003
K9708307-004
K9708358-008
K9708358-008MS
K9708358-008DMS
KWG9703514-3
KWG9703514-4

CAS Acceptance Limits;

2-Fluorophenol
Phenol-d6
2,4,6-Tribromophenol
Nitrobenzene-ds
2-Fluorobiphenyl
p-Terphenyl-d14

QOutside acceptance limits; see case narrative,

2FpP

78
75
67
12
69
85
92
77

5-106

QA/QC Repont

Percent

PHL

87
89
78
35
77
85
88
85
74
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