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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: 

• Area 1: The west side of the barrier wall 

• Area 2: The southwest corner of the barrier wall near where the 24-inch diameter fire control 
line was encountered 

• 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 l, 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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SEmONONE 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: 

• Area 1: the west side of the barrier wall 

• Area 2: the southwest corner of the barrier wall, near the location that the 24-inch diameter 
fire control line was encountered 

• Area 3: 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 Clyde Q:\WCIA\91C07968\Soil Boring Apt.doc\17·0EC·98\\SEA 1-1 



IEmOIONE Introduction 

evaluate the nature and extent of soil impacts based on the results of this investigation. In 
accordance with Washington Administrative Code (WAC) l 73-340-745(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 
(ms!) (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 comer 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). 
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SEmlNTWO Fleld and l.aboraton, Metlmds 

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 TV A 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 Clyde O:\WCIA\91C07968\Soil Boring Rpt.doc\17·DEC·98\\SEA 2-1 



' 

LEGEND 

HISTORIC DITCHES O 150 300 

OF CONCERN ! !!!!!!~~=~~
1
= 

HISTORICAL AREA:OBE LOCATIONS SCALE l!L..=~A~PP~R~OX~1 ".:=:::30~o·,~~r~ 
PROPOSED GEOP ------~--;=~-

• 12/17 /98 L cations i -157b.dwi obe 0 

,\IP\19i: IP-157.PC Proposed S~teeopl~vvt:s:ti:ga~t'-1o_n ___ ....L_ __ .. 

o,\IP\ 1 Pcoject No. Off I 
I temotional Poper 91 C07968 
n . Washington ,..... 

Longview, Clyde ... 
Woodward-



SEmllTHREE 

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. However, it is absent in a linear zone across the central 
portion of the former Pond 2, which is 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 ms!, 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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IEmOIFOUR AnalVUcal 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 PAHs in the field using 
immunoassay field test kits. The kits were designed to report concentrations below I part per 
million (ppm), between I 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 P AHs, 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- I 1, 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. 

4.2 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 (QNQC) review and laboratory data sheets are provided in 
Appendix C. 

URS Greiner Woodward Clyde O:\WCIA\91C0796B\Soi! Boring Rpt.doc\17-DEC-98\\SEA 4-} 



Table 4-1 
SOIL ANALYTICAL RESULTS 
PCMP WELL INSTALLATION 

Sample ID IP-97-1.A IP-97-2.A 
Depth (ft) 5 

Sample Date MTCAC8 1117/97 
TPH (mg/kg) 
diesel range 200 --
oil range 200 -
Semivolatiles (mg/kg) 
naphthalene 140000 0.007 
acenaphthylene - 0.010 U 
acenapthene 210000 0.010 U 
fluorene 140000 0.010 U 
phenanthrene -- 0.005 U 
anthracene 1,050,000 0.250 U 
fluoranthene 140000 0.050 U 
pyrene 105000 0.010 U 

benzo(a)anthracene 18 0.005 U 

chrysene 18 0.050 U 

benzo(b)fluoranthene 18 0.200 U 

benzo(k)fluoranthene 18 0.030 U 

benzo(a)pyrene 18 0.040 U 
indeno(1,2,3-cd)pyrene 18 0.005 U 

dibenz(a,h)anthracene 18 0.010 U 
benzo(g,h,i)perylene -- 0.010 U 

pentachlorophenol 1090 0.010 U 

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

9 4.5 
1117/97 11/10/97 

- -
- -

0.005 U 0.006 
0.010 U 0.010 U 
0.010 U 0.010 U 
0.010 U 0.010 U 
0.005 U 0.014 
0.250 U 0.005 U 
0.050 U 0.014 
0.010 U 0.014 
0.005 U 0.010 U 

0.050 U 0.010 U 

0.200 U 0.010 U 
0.030 U 0.010 U 
0.040 U 0.010 U 
0.005 U 0.005 U 

0.010 U 0.005 U 
0.010 U 0.005 U 

0.010 U 0.300 U 

Samples were analyzed using the following methods: WTPH-0 ext.; EPA Method 8270 SIM. 
Pentach!orophenol ls not a PAH. All carcinogenic PAHs have a MTCA Method C value of 18. 

9 
11/10/97 

-
-

0.005 U 
0.010 U 
0.010 U 
0.010 U 
0.005 U 
0.005 U 
0.010 U 
0.010 U 

0.010 U 
0.010 U 

0.010 U 
0.010 U 

0.010 U 
0.005 U 

0.005 U 
0.005 U 

0.010 U 

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

b. Practical Quantilation Limit for carcinogenic PAHs is 0.005 

c. 100 X Federal MCL 

Q:\91C0796B\Soil Boring Tbl.xls\Table 4-1 12/9/98 

IP-97-3.A 97-4.B 
5 11 6-7.5 9-10.5 

11/11/97 11/11/97 7120198 7/20/98 

- - 25 U 25 U 
- - 50 U 50 U 

0.005 0.005 U 0.900 0.010 U 
0.010 U 0.010 U 0.100 U 0.010 U 
0.010 U 0.010 U 0.100 U 0.010 U 
0.010 U 0.010 U 0.100 U 0.010 U 
0.056 0.010 U 0.100 U 0.010 U 
0.005 U 0.005 U 0.100 U 0.010 U 
0.076 0.010 U 0.100 U 0.010 U 
0.058 0.010 U 0.100 U 0.010 U 
0.018 0.010 U 0.100 U 0.010 U 
0.029 0.010 U 0.100 U 0.010 U 
0.024 0.010 U 0.100 U 0.010 U 
0.010 U 0.010 U 0.100 U 0.010 U 
0.014 0.010 U 0.100 U 0.010 U 
0.008 0.005 U 0.100 U 0.010 U 
0.005 U 0.005 U 0.100 U 0.010 U 
0.012 0.005 U 0.100 U 0.010 U 
0.300 U 0.300 U 1.00 U 0.100 U 
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Table 4-1 
SOIL ANALYTICAL RESULTS 
PCMP WELL INSTALLATION 

Sample ID 97-5.A 97-6.B IP-97-8.A 
Depth (ft) 9.5-11 

Sample Date MTCAC" 7/21/98 
TPH (mg/kg) 
diesel range 200 25 U 
oil range 200 50 U 
Semivolatiles (mg/kg) 
naphthalene 140000 0.010 U 
acenaphthylene - 0.010 U 
acenapthene 210000 0.010 U 
fluorene 140000 0.010 U 
phenanthrene -- 0.010 U 
anthracene 1,050,000 0.010 U 
fluoranthene 140000 0.010 U 
pyrene 105000 0.010 U 

benzo(a)anthracene 18 0.010 U 

chrysene 18 0.010 U 

benzo(b)fluoranthene 18 0.010 U 

benzo(k)fluoranthene 18 0.010 U 

benzo(a)pyrene 18 0.010 U 
indeno(1,2,3-cd)pyrene 18 0.010 U 

dibenz(a,h)anthracene 18 0.010 U 
benzo(g,h,i)perylene - 0.010 U 

pentachlorophenol 1090 0.100 U 

Notes: 
Bold and underlined results are greater than MTCA C industrial. 
U: below the slated laboratory reporting limit 

12.5-14 7.5-9 
7/21/98 7/23/98 

25 U 490 
50 U 50 U 

0.010 U 187 
0.010 U 1.00 U 
0.010 U 4.29 
0.010 U 3.84 
0.010 U 12.7 
0.010 U 1.42 
0.014 4.74 
0.Q15 3.27 
0.011 1.00 U 
0.013 1.00 U 
0.021 1.00 U 
0.010 U 1.00 U 

0.015 1.00 U 
0.010 U 1.00 U 
0.010 U 1.00 U 
0.013 1.00 U 

0.100 U 10.0 U 

Samples were analyzed using the following methods: WTPH-0 ext.; EPA Method 8270 SIM. 

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

10.5-12 
7/23/98 

1900 
500 U 

245 
1.00 U 
55.5 
53.8 
141 

53.6 
47.5 
31.8 

7.90 

7.32 

3.95 
1.32 

2.21 
1.00 U 
1.00 U 
1.00 U 

10.0 U 

a. Cleanup goals and trigger levels are calculated based on provisional oral RfDs cited in EPA Region JU 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 

c. 100 X Federal MCL 

Q:\91C07968\Soil Bonng Tbl.xls\Table 4-1 12/9/98 

4.5 9 
11/10/97 11/10/97 

- -
-

0.005 U 0.005 U 
0.010 U 0.010 U 
0.010 U 0.010 U 
0.010 U 0.010 U 
0.010 U 0.010 U 
0.005 U 0.005 U 
0.010 U 0.010 U 
0.010 0.010 U 
0.010 U 0.010 U 
0.010 U 0.010 U 
0.010 U 0.010 U 
0.010 U 0.010 U 
0.010 U 0.010 U 
0.011 0.005 U 
0.005 U 0.005 U 
0.015 0.005 U 
0.300 U 0.300 U 

IP-97-9.A 97-10.A 
4.5 11 9.5-11 11-12.5 

11/11/97 11/11/97 7/22/98 7/22/98 

- - 25 U 25 U 
- - 50 U 50 U 

0.199 3.30 0.010 U 0.010 U 
0.010 U 0.010 U 0.010 U 0.010 U 
0.053 0.213 0.010 U 0.010 U 
0.039 0.101 0.010 U 0.010 U 
0.048 0.054 0.010 U 0.010 U 
0.061 0.011 0.010 U 0.010 U 
0.047 0.016 0.010 U 0.010 U 
0.045 0.011 0.010 U 0.010 U 
0.044 0.010 U 0.010 U 0.010 U 
0.074 0.010 U 0.010 U 0.010 U 
0.086 0.010 U 0.010 U 0.010 U 
0.022 0.010 U 0.010 U 0.010 U 
0.027 0.010 U 0.010 U 0.010 U 
0.021 0.005 U 0.010 U 0.010 U 
0.007 0.005 U 0.010 U 0.010 U 
0.015 0.005 U 0.010 U 0.010 U 
0.300 U 0.300 U 0.100 U 0.100 U 
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Table 4-2 

PAH FIELD SCREENING RESULTS FOR PERIMETER BORINGS 

SAMPLE ID 1 ppm 10ppm 
PB01 - 3-4.5 >1 > 10 
PB01 - 4.5-6 > 1 > 10 
PB01 - 6-7.5 >1 < 10 
PB01 - 7.5-9 > 1 < 10 
PB02 - 3-4.5 > 1 > 10 
PB02 - 4.5-6 > 1 > 10 
PB02 - 6-7.5 >1 > 10 
PB02 - 7.5-9 > 1 > 10 
PB03 - 3-4.5 >1 < 10 
PB03 - 4.5-6 > 1 < 10 
PB03 - 6-7.5 >1 > 10 
PB03 - 7.5-9 > 1 < 10 
PB04 - 1.5-3 >1 < 10 
PB04 - 4.5-6 > 1 > 10 
PB04 - 6-7.5 >1 > 10 
PB04 - 7.5-9 > 1 > 10 
PB05 - 1.5-3 < 1 < 10 
PB05 - 3-4.5 > 1 > 10 
PB05 - 4.5-6 < 1 < 10 
PB06 - 1.5-3 > 1 < 10 
PB06 - 3-4.5 < 1 < 10 
PB06 - 4.5-6 < 1 < 10 
PB06 - 6-7.5 < 1 <10 
PB07 - 1.5-3 > 1 > 10 
PB07 - 3-4.5 > 1 > 10 

' j PB07 -4.5-6 < 1 < 10 
PB08 - 1.5-3 < 1 <10 
PB08 - 3-4.5 >1 < 10 
PB08 - 4.5-6 < 1 < 10 
PB09 - 1.5-3 < 1 < 10 
PB09 - 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 - 7.5-9 > 1 > 10 

PB12 - 9-10.5 < 1 < 10 
PB13 - 4.5-6 < 1 < 10 
PB13 - 6-7.5 > 1 < 10 
PB13 - 7.5-9 > 1 < 10 

\ i 
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Table 4-3 
SAMPLE CONTAINERS, PRESERVATION, AND HOLDING TIMES 

EPA METHOD •METHOD•··.· . ,, ' 

. 

PARAMETER NUMBER REPORTING CONTAINER0 PRESERVATION 
LIMIT .. . 

Total petroleum hvdrocarbons 418.1 25 ma/ka 1-8 oz CWM iar cool to 4° C 
Polynuclear aromatic hydrocarbons 8270 modified SIM 3 µg/kgb 1-8 oz CWM jar cool to 4° C 
and oentachloroohenol 

Notes: 
a. Sample jars will be supplied by the analytical laboratory, which will maintain documentation regarding the manufacturer, grade, and Jot number. 
b. The Method Reporting Limit for pentachlorophenol is 10 µg/kg 
CWM: clear wide mouth 
EPA: Environmental Protection Agency 
SIM: selected ion monitoring 

HOLDING TIME 

14 davs /analysis) 

14 days (extraction) 
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Table 4-4 
SOIL SAMPLE ANALYTICAL RESULTS 
PERIMETER BORING INVESTIGATION 

Location 98-PB01 98-PB02 
Depth (ft bgs) MTCAc• 3-4.5 7.5-9 

Date Sampled lndustlral 14.Jul-98 15.Jul-98 

TPH (mg/kg) 
diesel range 200 3300 
oil range 200 50 U 

Semivolatiles (mg/kg) 
naphthalene 140000 532 
acenaphthylene -- 3.25 

acenaphthene 210000 225 
fluorene 140000 177 

phenanthrene -- 465 

anthracene 1,050,000 132 

fluoranthene 140000 234 

pyrene 105000 139 
benzo(a)anthracene 18 29.5 
chrysene 18 26.2 
benzo(b)fluoranthene 18 11.9 
benzo(k)fluoranthene 18 3.74 
benzo(a)pyrene 18 6.82 
indeno(1,2,3-cd)pyrene 18 1.53 
dibenz(a,h)anthracene 18 1.00 U 
benzo{g,h,i)perylene -- 1.54 
pentachlorophenol 1090 10.0 U 

Notes: 
Bold and underlined results are greater than MTCA C industrial. 

U: below the stated laboratory reporting limit 

3300 
50 U 

137 
1.00 U 
47.5 
37.0 
94.1 
17.5 

52.3 
30.6 
8.05 
7.12 
3.51 
1.17 
1.93 
1.00 U 
1.00 U 
1.00 U 
10.0 U 

98-PB03 
6-7.5 

15.Jul-98 

42 
50 U 

1.16 
0.100 U 
0.620 
0.482 

1.15 
0.494 
0.811 
0.444 
0.121 
0.144 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 
0.100 U 

1.00 U 

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. 

98-PB04 98-PB05 
4.5-6 3-4.5 

15.Jul-98 16.Jul-98 

1800 25 U 
50 U 50 U 

245 0.042 
1.00 U 0.010 U 
44.4 0.095 
39.8 0.042 
133 0.016 

33.2 0.067 
40.7 0.010 U 
24.6 0.010 U 
6.24 0.010 U 
5.47 0.010 U 
2.89 0.010 U 
1.00 U 0.010 U 
1.67 0.010 U 
1.00 U 0.010 U 
1.00 U 0.010 U 
1.00 U 0.010 U 
10.0 U 0.100 U 

a. Cleanup goals and trigger levels are calculated based on provisional oral RfDs cited in EPA Region Ill RBC table, 

and MTCA C formulas 0/VAC-173-340-720); except for TPH, which uses the MTCA Method A values. 

b. Practical Quantitation Limit for carcinogenic PAHs is 0.005 

c. 100 X Federal MCL 

The total PAH numbers do not include non-detects. 

Q:191C0796B\Soil Boring Tbl.xls\Table 4-4 1219198 

98..PB06 98-PB07 98-PB08 
.1.5-3 3-4.5 3-4.5 

16.Jul-98 16.Jul-98 16.Jul-98 

54 74 25 U 
50 U 50 U 50 U 

0.046 12.3 0.024 
0.021 0.022 0.010 U 
0.308 1.03 0.065 
0.108 0.473 0.056 
0.060 0.219 0.010 U 
0.033 0.020 0.010 U 
0.060 0.143 0.010 U 
0.048 0.106 0.010 U 
0.025 0.033 0.010 U 
0.033 0.049 0.010 U 
0.041 0.029 0.010 U 
0.014 0.011 0.010 U 
0.024 0.015 0.010 U 
0.016 0.010 U 0.010 U 
0.010 U 0.010 U 0.010 U 
0.019 0.010 U 0.010 U 
0.100 U 0.100 U 0.100 U 
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Table 4-4 
SOIL SAMPLE ANALYTICAL RESULTS 
PERIMETER BORING INVESTIGATION 

Location 98-PB09 
Depth (ft bgs) 3-4.5 

Date Sampled MTCAc• 16.Jul-98 
TPH (mg/kg) 
Diesel Range 200 25 U 
Oil Range 200 50 U 
Semivolatiles (mg/kg) 
naphthalene 140000 0.041 
acenaphthylene -- 0.010 U 
acenaphthene 210000 0.050 
fluorene 140000 0.047 
phenanthrene" -· 0.010 U 
anthracene 1,050,000 0.010 U 
fluoranthene 140000 0.010 U 
pyrene 105000 0.010 U 
benzo(a)anthracene 18 0.010 U 
chrysene 18 0.010 U 
benzo(b)fluoranthene 18 0.010 U 
benzo(k)fluoranthene 18 0.010 U 
benzo(a)pyrene 18 0.010 U 
indeno(1,2,3-cd)pyrene 18 0.010 U 
dibenz( a, h )anthracene 18 0.010 U 
benzo(g,h,i)perylene" -- 0.010 U 
pentachlorophenol 1090 0.100 U 

Notes: 
Bold and underlined results are greater than MTCA C industrial. 

U: below the stated laboratory reporting limit 

98-PB10 · 98-PB11 
3-4.5 6-7.5 .. 

16.Jul-98 17.Jul-98 

25 U 13000 
50 U 50 U 

0.171 4060 
0.010 U 100 U 
0.340 691 
0.128 537 
0.010 U 1360 
0.010 U 161 
0.010 U 474 
0.010 U 340 
0.010 U 100 U 
0.010 U 100 U 
0.010 U 100 U 
0.010 U 100 U 
0.010 U 100 U 
0.010 U 100 U 
0.010 U 100 U 
0.010 U 100 U 
0.100 U 1000 U 

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. 

I 98-PB11 98-PB12 . 

9-10.5 , 7.5-9 
17.Jul-98 17.Jul-98 

54 100 
50 U 50 U 

8.10 8.13 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 
1.00 U 1.00 U 

10 U 10 U 

a. Cleanup goals and trigger levels are calculated based on provisional oral RfDs cited in EPA Region Ill RSC 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 

c. 100 X Federal MCL 

The total PAH numbers do not include non*detects. 
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, . 9B·PB12 , . 98-PB13 98-PB14 .. 
. 9-1.0,5 ... 7.5-9 7.5-9 
17.Jul-98 I -17.JUJ-98 21.Jul-98 

25 U 25 U 25 U 
50 U 50 U 50 U 

6.70 11.8 0.025 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 
0.100 U 1.00 U 0.010 U 

1.00 U 10 U 0.100 U 
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IEmONFIVE 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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Appendix A 

Boring Logs 



Project: International Paper Log of Boring PB-01 
Project Location: Longview WA 

Project Number: 91C07968 
Sheet 1 of 1 

Date(s) 7/14/1996 • 7/15/1998 
Logged TMM Checked RS 

Drilled By By 

Drilling 
Method Hollow Stem Auger 

Drilling 
Contractor Cascade Drilling, Inc Total Depth 9 0 Drilled (feet bgs) · 

Drill Rig Trackmount CME75 
Sampler 18" Split Spoon Afeproximate Surface 

Type Type E evation (feet msl) 

Groundwater Hammer Weight NA Top of PVC NA 
Level and Drop Elevation 

Diameter of 6 
' Diameter of NA J:j,P• ol NA Screen NA 

Hole (inches) · Well (inches) ell Casing Perforation 

Type of NA 
Type and Depth Bentonite cement grout to surface 

Sand Pack of Seal(s) 

Comments 

SAMPLES • "C 3 C u 0 

c • ._g C C. e 
0 a; >, .Q a ~ «i '¢ 
·~ ,; a; C. - E ID " MATERIAL DESCRIPTION m "C ~ 0:N REMARKS • u 
>- c.- .0 "'"' "' <I>> :c 0. • • "' --<I> <I> <I> <I> <I> E ;;:: u 2: " 0 C. ;;;;; E OI 

:i:- a,- .. ~ 
LU.S? Cl~ C. .Q .~ E -" "' "' o[ o[ §E g 

>, " <I> <I> -o WOO 

f- z a. a: (!) ..J ;: () ..J -c. u:::.e: ocu 
a, "' - "--

! 

0 y 75 :s@ Reddish brown, moist, coarse sand and gravel 18.43 1.75 1405 
(FILL) 

~ 

~ 
X 

75 12.2 1.75 1410 

~ 
Dark brown, moist, fine to medium SAND (SP~SM) 

X 
75 

•••••• 

with trace silt and gravel 1025 1.81 1415 

~ 

5- X 
75 .\: - - 135 1.75 1420 

Finer with depth 

-
X 

90 Saturated - 66.5 1.81 1425 Sheen 
ITray brown, uniform SILT (ML) with trace or wood 

- and plastic 

IX 
90 0615 

7/15/98 

10- _ End of hole at 9' -

15- C. -

' 

20- ~ 

25- - -

30 

-'RS Greiner Woodward Cl d~ y 



Project: International Paper log of Boring PB-02 
I 

Project Location: Longview WA 

I Project Number: 91C07968 Sheet 1 of 1 

Date(s) 7/15/1998 Logged TMM Checked RS Drilled By By 

:i Drilling Hollow Stem Auger Drilling Cascade Drilling, Inc Total Depth 
Method Contractor Drilled {feet bgs) 9·0 

OriH Rig Trackmount CME75 Sampler 18" Split Spoon AIEproximate Surface 
Type Type E evation (feet msJ) 
Groundwater Hammer Weight NA Top of PVC NA Level and Drop Elevation 

Diameter of 6 ' Diameter of NA Type of NA Screen NA Hofe (inches) ' Well (inches) Well Casing Pertoration 

Type of NA Type and Depth Bentonite cement grout to surface Sand Pack of Seal(s) 

Comments 

SAMPLES w 'O 
'; 0 C 

c' • :, 0 
C ~ e -~ .2 ;;; -t .2 " "' «i'<t REMARKS i ;;; .c ;;; C. - -~ MATERIAL DESCRIPTION ;; 'O ~ CCN 

15.- "'.c "' 
C > • 0 >- .0 .c C. w • "'·-"'"' "'"' "' E " 0 ~ "'0 C. :c- co- cw~ - "' O.,"! C. 

.2 -~ 'E "" "'0, = E c, o[ Cl [ =E o UJ- ,::, :, "'"' ~ 0 WOO ~E:3 z 0.. a: (.'J...J ii: () ...J -~ Li:-9: al <D "-- I 0 

~ 
Reddish brown, moist, coarse sand and gravel 0830 I 
(FILL) 

IX 75 ;; Dark brown, medium SANO (SP-SM) grades to 5 0 0835 
uniform fine and medium sand r, ~. 

iX 75 101 0 0840 I 

~ , .. 
5- X 75 . 96.8 0 0845 

~ 

X 75 Saturated 928 0 0850 Sheen 
Uniform fine SILT (ML) with trace of wood 

~ 

1) 90 Loose sand (1") 1568 0 0900 

10- 1- End of hole at 9' -

r 

15- f -

20 '- . 

f 

I 
l 

~ 25- ~ 
f 
I 

' 

30 

'RS Greiner Woodward Cl y d 



1 
' 

i ~ 

' 0 

" ii: 

" 0 ", 
" ~ 
~ 
C. 
E 
le 
~ 
Q 

~ 
" ~ w 
> 
" z 
0 
~ 

~ 
~ 

" w a 
" ~ 
~ z 

~ 
< 

" " 0 

" [j 
• ii: 
li 
f 
< M 
N, 

> z w 

" 0 

~ 

" 

Project: International Paper 
Project Location: Longview WA 

Project Number: 91 C0796B 

Date(s) 
Drilled 7/15/1998 

Drilling 
Method Hollow Stem Auger 

Drill Rig 
Type Trackmount CME75 

Groundwater 
Level 

Diameter of 6 ' Diameter of NA Hole {inches) · Well {inches) 

Type of 
Sand Pack NA 

Comments 

SAMPLES 

<= 
0 ;;; >, 

~ ~ ;;; a. - - :;; " "' .c: "' "> :CC >- a.- .c 
ID Q> Q> Q> Q> E ~ " ~ Q> 0 C. 
iii 2 02 C. .Q .~ ~ 

~() "'en >, => " " -o r z a:, <O - cur C!J ..J 

a 

-
:y 75 

-

X 
75 

j! -
75 5- X :-

·-
75 

X 
~ 

90 

I lX 

Logged 
By TMM 

Drilling 
Contractor Cascade Drilling, Inc 

Sampler 16" Split Spoon Type 

Hammer Weight 
and Drop NA 

Type of 
Well Casing NA 

Log of Boring PB-03 

Sheet 1 of 1 

Checked RS By 

Total Depth 9 0 Drilled (feet bgs) · 

A~proximate Surface 
E evalion (feet msl) 
Top of PVC NA Elevation 

Screen NA Perforation 

Type and Depth Bentonite cement grout to surface ol Seal(s) 

ID "C s C u a • 2-? C a. e ,2 a ~ . " 
MATERIAL DESCRIPTION w "C X 0:N REMARKS • u 

a. ID al- ~ --:i:- cwx = E OI c,[ " [ =Eu 
a> 0 O 5E-§ 3:o_, U:.3: u:: .3: 

Reddish brown, moist, coarse sand and gravel 0920 
(FILL) 

6,26 ,69 0930 

Medium brown, moist to wet SAND (SP-SM) 106 ,69 0935 

- 178 ,69 0940 
Becoming finer grained 

Saturated 71.96 ,69 0942 

Fine, pinkish color, uniform, moist to wet SILT (ML) 523 ,69 0945 

10- _ End of hole at 9' -

15- - -

' 
20- r 

' 

25- I ~ j 

j 
I 

30 

JRS Greiner Woodward Clyd 



Project: International Paper 
Project Location: Longview WA 

Project Number: 91 C0796B 

Date(s) 
Drilled 7/15/1998 

Drilling 
Method Hollow Stem Auger 

Drill Rig Trackmount CME75 Type 
Groundwater 
Level 

Diameter of 6 · Diameter of NA Hole (inches) ' Well (inches) 

Type of 
Sand Pack NA 

Comments 

SAMPLES 

c 
~ .; >, 

.r:: -.; a; C. - 0 
>- 15.- .0 "' .c ro c> :.c 
"'"' "'"' "' "'0 C. :3:: 0 ~ 
W-2:! O.J!! C. E Eo "'C, ::, .Q -~ E "'"' ,::- z <ll<O- a.. a: 

~ 0 
0...J 

0 
X 

-
y 75 

-

: 
~ 

5- X 75 ,-
-

90 

-

I> 
90 

10- ~ 

15- ~ 

e 

20- [_ 
I 
f 

f 
f 
L 

25-

f 

30 
I 

Logged 
By TMM 

Drilling 
Contractor Cascade Drilling, Inc 

Sampler 1 B" Split Spoon Type 

Hammer Weight 
and Drop NA 

Type of 
Well Casing NA 

Log of Boring PB-04 
Sheet 1 of 1 

Checked RS By 
Total Depth 
Drilled (feet bgs) 9.o 

Afeproximate Surface 
E evation {feet msl) 

Top of PVC NA Elevation 

Screen NA Perforation 

Type and Depth Bentonite cement grout to surface of Seal(s) 

"' 
"C 

3 u C 
ro ::, 0 

C C. e 2.i;: g - "' ro., "C ~ REMARKS MATERIAL DESCRIPTION "' ro u C::N 

C. "' ro "'·-:r:- rn- C <P~ :::: E CJ oa oa = E o 
<PO O 5E-3 ',:o...J u:s rr:.e: 

Reddish brown, moist. coarse sand and gravel 1000 
(FILL) 

3.69 .51 1010 

Gray, fine to medium SAND (SP·SM) with trace of 
gravel and roots 1015 

- 864 .51 1020 

Grades to fine sand with trace of silt and trace of 132 .51 1025 Sheen 
wood 

Gray, moist, uniform, plastic SILT (ML) with trace of 843 .51 1030 
fine sand and wood 

End of hole at 9' -

-

. 

-

-

I 

'.:RS Greiner Woodward Clyd: 

' 

J 

' 

' 



Project: International Paper Log of Boring PB-05 
Project Location: Longview WA 

Project Number: 91C0796B 
Sheet 1 of 1 

Date(s) 7/16/98 Logged TMM Checked RS 
Drilled By By 

DriHing 
Method Hollow Stem Auger 

Drilling 
Contractor Cascade Drilling, Inc 

Total Depth 0 Drilled (feet bgs) 6· 

Drill Rig Trackmount CME75 
Sampler 18" Split Spoon A~proximate Surtace 

Type Type E evation (feet msl) 

Groundwater Hammer Weight NA Top of PVC NA 
Level and Drop Elevation 

Diameter of 6 
· Diameter of NA Type of NA Screen NA 

Hole (inches) ' Well (inches) Well Casing Perforation 

Type of NA Type and Depth Bentonite cement grout to surface 
Sand Pack of Seal{s) 

Comments 

SAMPLES • " 5 C u 0 

c • 0 

0 :;; 
C ~ e *~ >, 0 - "' ~ -E :;; 0. - ECO 0 MATERIAL DESCRIPTION ·~ " ~ 0:N REMARKS ro u 

>- o.- .0 "' .c: "' <D > :c C. • ro "'·-
<D <D <D <D <D E ::: 0 2:: oO C. ~ ~ O> 

:x:- m- cm~ 
w <D 02 C. .2 .~-@ -o "' "' o[ o[ =Eu 

i::-
::, <D <D - 0 ~E.-§ s: () .3 u:s -~ z Cil "' CLO: CJ...J u.-

0 Reddish brown, moist, medium to coarse sand with 0810 0 trace of fine sand and roots (FILL) 

- 0 0820 

X 75 264 
Grades to gray brown, moist to wet, fine SILT (ML) 

X 75 466 0 0822 

- L Gray brown, saturated, plastic SILT {ML) with 0 0825 5- x 90 - 821 
uniform trace of wood 

End of hole at 6' 

10- - -

15- L -

r 
20- - -

I 

25- -
l . 

. 

I 
30 

'RS Greiner Woodward Cl d-y 



Project: International Paper 
Project Location: Longview WA 

Project Number: 91 C07968 

Date(s) 
Drilled 7/16/98 

Drilling 
Method Hollow Stem Auger 

Drill Rig 
Type Trackmount CME75 

Groundwater 
Level 

Diameter of 6 ' Diameter of NA Hore {inches) · Well (inches) 

Type of 
Sand Pack NA 

Comments 

SAMPLES 

c 
0 :;; >, 

~ ,E :;; a. - -:;; u 
"' ,= ro C > :i" >- a.- .0 

"'"' "'"' "' E ;:: u ~ "'0 Q. 

LU2 02 Q. o.5 2 !: u rn o, 

f:'.' " "'"' ~ 0 z -•c 0.. a: (!J ....J CD <D -
0 

I -
ix 75 

-
X 75 

~ 

5- X 
75 I' . ·.-

-

)( 90 

I 

10- ~ 

15-

f 
i 

20- f 

f 
25- ~ 

30 

Logged 
By TMM 

Drilling 
Contractor cascade Drilling, Inc 

Sampler 
Type 18" Split Spoon 

Hammer Weight 
and Drop NA 

Type of 
Well Casing NA 

Log of Boring PB-06 

Sheet 1 of 1 

Checked R3 By 
Total Depth 
Drilled (feet bgs) 7·5 

AIEproximate Surface 
E evation {feet msl) 

Top of PVC 
Elevation NA 

Screen NA Perforation 

Type and Depth Bentonite cement grout to surface of Seal(s) 

w " 5 u C 
rn 0 

2~ C e g a. 
"' O> rn" 

MATERIAL DESCRIPTION ;; " ~ a:'" REMARKS rn u 
C. w rn 

O> ·-:r:E rn- CID~ = E 0> c,[ :.:: i:: u 
WOO Cl a. ~E:B ;,: 0 ....J - a. u:::s u.-

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

20.57 0 0850 
Dark gray, moist, fine to medium SAND (SP-SM) 

29.32 0 0855 

Saturated, trace of wood 
- 194 0 0905 

Moist to wet, uniform, fine SILT (ML) with trace of 954 0 0910 
sand and wood 

End of hole at 7.5' 

-

-

-

I 

-

JRS Greiner Woodward Clyd 

" 

' 



Project: International Paper Log of Boring PB-07 
Project Location: Longview WA 

Sheet 1 of 1 
Project Number: 91C0796B 

Date(s) 7/16/98 Logged 
Drilled By TMM 

Checked RS By 

Drilling Hollow Stem Auger Drilling Cascade Drilling, Inc 
Total Depth 

Method Contractor Drilled (feet bgs) G.O 

Orm Rig 
Type Trackmount CME75 Sampler 

Type 18" Split Spoon Aleproximate Surface 
E evation (feet ms!) 

Groundwater Hammer Weight NA Top of PVC NA 
level and Drop Elevation 

Diameter of 6 
· Diameter of NA Type of NA Screen NA 

Hole (inches) ' Well (inches) Wei! Casing Per1oration 

Type of NA Type and Depth Bentonlte cement grout to surface 
Sand Pack of Seal(s) 

Comments 

SAMPLES 
I 

"' " 5 0 C 

c ro 0 0 
C C. e "'~ 

0 :;, >, 0 w ~ iti.J. 
~ .c - C. - E Q) " MATERIAL DESCRIPTION ii " ~ "'"' REMARKS 

"' 
ro u 

>- li- .0 vu:: "' "'> :c: a. "' ro f? (I)'£ 

"'"' "'"' "' E ;: C,) 2: 0 ~ C. ;;;;; E m 
:i:- m-

[ij .!E 0~ C. ..Q .~ ~ -" "' C> 
c,[ Cl [ :: Eu 

>, " "'"' -o <DO O §E.-B 
I- z ll. er: 0..J ;: 0 ..J rr: ,9: - C. 

co <O - u.-
0 

1: 
Dark gray, moist, coarse SAND (SP-SM) with trace 0925 
of gravel 

-

x 75 38.8 0 0930 
Grades to fine SAND with trace of silt 

-
X 

75 448 0 0932 

Saturated at 4.5' -
5- ,X 90 _ Wet, fine SILT (ML) with trace of fine sand and - 1149 0 0935 

wood 

End of hole at 6' 

10- - -

15- I- -

20- ~ -

25- - l 
I 

30 

~RS Greiner Woodward Clyd 



Project: International Paper 
Project Location: Longview WA 

91C0796B Project Number: 

Date(s) 
Drilfed 7/16/98 

Drilling 
Method Hollow Stem Auger 

Drill Rig 
Type Trackmount CME75 

Groundwater 
lever 

Diameter of 6 ' Diameter of NA Hole (inches) ' Wei/ (inches) 

Type of 
Sand Pack NA 

Comments 

SAMPLES 

C: 
0 <D 

E ~ .!2 ~ .c: <D 0. -
E.- "' .c "' ~iii .0 <ll > .c 
<ll <ll <ll E 3:: (} i::: "0 0. 

m2 02 0. .2 .~ E ~" "' 0, 
>, => <ll <ll ~ s f- z a. a: CJ "'"' -0 

'/ - ·::··· 

x 75 "t 
- /' 75 

-

Logged 
By TMM 

DriJJing 
Contractor Cascade Drilling, Inc 

Sampler 18" Split Spoon Type 

Hammer Weight 
and Drop NA 

Type of 
Well Casing NA 

Log of Boring PB-08 
Sheet 1 of 1 

Checked RS By 
Tatar Depth 
Drilled (feet bgs) 6•0 

A(Eproximate Surface 
E evation (feet msl) 
Top of PVC NA Elevation 
Screen NA Perforation 

Type and Depth Bentonlte cement grout to surface 
of Seal(s) 

ID "' 5 u C 
m => 0 

C a. e 2-<;= 0 • 0, ... 
MATERIAL DESCRIPTION 'fil "' X a:o, REMARKS m u 

0. ID c!l- 0, --= E OJ 
:i:- CIDX 

ois. ois. =Eu 
<ll O O 5E-§ ,: () ..J - a. - a. "-- u.-

Dark gray, medium to coarse SAND (SP~SM) with 0950 
trace of grave/ 

67.73 0 0955 

186 0 1000 

Grades to fine to medium sand with trace of silt 

s-1) 90 1--\Saturated at 4.5' r_ 1058 0 1005 
Moist to wet, rine S1L r {MLJ with trace of fine sand 
and wood 

End of hole at 6' 

10- - -

15- - -

20- - -

f 

I 
t 

I 
25- ~ -

30 

''RS Greiner Woodward Cl y d 

I 

I 

I 

l 
' 

' 

' 



) 

Project: International Paper 
Project Location: Longview WA 

91C07968 Project Number: 

Date(s) 
Drilled 7116/98 

Drilling 
Method Hollow Stem Auger 

Drill Rig 
Type Trackmount CME75 

Groundwater 
level 

Diameter of 6 · Diameter of NA Hofe (inches) ' We!I (inches) 

Type of 
Sand Pack NA 

Comments 

SAMPLES 

" 0 a; -~ -~ £ a; 0. - " V) .c • C: > :c >- o.- .Q 

" " " " " 3 " ~ " 0 0. 
ill 2 02 0. E 

_Q -~ ~ [,! " ~~ 
~ " " " z 0.. a: (9 _, "' "' -0 

,::: 
-

, .. 
) 75 /• 

:,.·: - :•:' 
X 75 

c':: 
~ 

5- X 
90 

10-

I 
I 

15-
I 

I 

20-

25-

30 

Logged 
By TMM 

Drilling 
Contractor Cascade Drilling, Inc 

Sampler 
Type 18" Split Spoon 

Hammer Weight 
and Drop NA 

Type of 
Wei! Casing NA 

Log of Boring PB-09 

Sheet 1 of 1 

Checked RS By 
Total Depth 
Drilled (feet bgs) S.O 

A!Eproximate Surface 
E evation (feet msl) 

Top of PVC 
Elevation NA 

Screen NA Perforation 
Type and Depth Bentonite cement grout to surface 
of Seal(s) 

• .., 
5 C u 

~ • 2~ C C. e 
0 m ~ . ., 

MATERIAL DESCRIPTION "iE .., 
X a:"' REMARKS • u 

a. • ro ~ --:i:- a,- cox = E O> a§. a§. =Eu 
a, 0 O 5E-§ :S:U..J u: .3: -c. 

"--
Dark gray, moist, coarse to medium SAND 1030 
(SP-SM) 

12.86 0 1035 

Grades to fine sand with trace of silt 21.73 0 1040 

Saturated at 4.5' 
t- Dark brown, moist, plastic ~IL 1 (ML) with trace of . 1746 0 1045 

fine sand and wood 

End of hole at 6' 

r -

r -

~ 

' 

I - -

',IRS Greiner Woodward Cl y d 



Project: International Paper 
Project Location: Longview WA 

Project Number: 91 C0796B 

Log of Boring PB-1 O 

Sheet 1 of 1 

'------------------------'-----------------
Date(s) Logged Checked . 

Drilled 7/16/98 By TMM By RS 

Drilling 
Method Hollow Stem Auger Drilling 

Contractor Cascade Drilling, Inc Total Depth 
Drilled (feet bgs) G.O 

Drill Rig Trackmount CME75 Sampler 18" Split Spoon A~proximate Surface 
Type Type E evation (feet msl) 
Groundwater Hammer Weight NA Top of PVC NA Level and Drop Elevation 

Diameter of 6 ' Diameter of NA ~peof NA Screen NA Hole (inches) ' We/f (inches) ell Casing Perforation 

Type of NA Type and Depth Bentonite cement grout to surface Sand Pack of Seaf{s) 

Comments 

SAMPLES • "O 
5 u C 

" • ~ 0 

~ 
~ 

C 0. e *:% "' 2' 0 "' ~ .c :;; 0. - - "' " MATERIAL DESCRIPTION i "O X II:o, REMARKS 
15.- "' .c " 

C > :c • u 
>- .0 0. ID • ~ ·-"'"' "'"' "' E ;: u 1: "'0 0. ,:- a,- cox 

ijj 2 0~ 0. .Q .fi; ~ [! u 
~ g> = Ea> o[ o[ =Eu 

~ 
::, "'"' O O O 5c.£ z "'<O - Cl.CC <:l ...J ;;: u ...J U:::8 U:8 

0 

\I 
Gray, moist, fine to medium SAND (SP·SM) 1225 .... 

. .. 
-

Li X 75 24.51 0 1230 

-
X 75 159 0 1235 

-
5- ,X 90 _ Gray, moist SILT (ML) with trace of fine sand - 1002 0 1240 

' 
End of hole at 6' 

' 
10- f- -

' . 

. 

. 

. 

15- - -

20- ~ -

f 
. 

25- - -

30 

''RS Greiner Woodward Cl y d 

I 

I 
I 

I 

' 
I 

i 

I 

i 



Project: International Paper Log of Boring PB-11 
Project Location: Longview WA 

Sheet 1 of 1 
Project Number: 91C0796B 

Date(s) 7/17/98 Logged TMM 
Checked RS 

Drilled By By 

Drilling Hollow Stem Auger DriHing Cascade Drilling, Inc 
Total Depth 

Method Contractor Drilled (feet bgs) 1 o.5 

Drill Rig Trackmount CME75 
Sampler 18" Split Spoon Afeproximate Surtace 

Type Type E evation (feet msl) 

Groundwater Hammer Weight NA 
Top of PVC NA 

Level and Drop Elevation 

Diameter of 6 
' Diameter of NA Type of NA 

Screen NA 
Hole {inches) ' Well {inches) Well Casing Perforation 

Type of NA 
Type and Depth Bentonite cement grout to surface 

Sand Pack ot Seal(s) 

Comments 

SAMPLES a, " 5 C u 0 

" • 0 
C C. e *~ 0 w >, 0 • ~ 

~ £ w C. - -,; " MATERIAL DESCRIPTION 
:g " X a:"' REMARKS 

a- "' .c ro C > :i': • u 
>- .0 C. a, ill- ~ --
"' a, a, a, a, E ::: u c:: a, 0 C. = E c:n 

r- C a,X 

[ij 2 02 C. 
..Q .~ '* ~u ro "' " is. " is. ~.§8 

,::- :, a, a, ~ 0 a, 0 O 
z ,u,: (!J ...J 5'0--' -c. -c. ot:..U ((l<O "-- "--

0 AS0halt - 0930 
. I Gravel, boulders and coarse sand (FILL) 

. 

. 
Brown, tine to medium SAND (SP-SM) 

- 0945 
5- 'I 75 . :- - 6.7 .2 

- Coarse SAND (SP) from 5.5' to 6' 

,X 75 374 ,2 0950 Sheen on cuttings 

- 2" layer of silt and fine sand 

IX 75 Saturated 193 ,2 0955 Sheen 

-

I 
Moist, plastic, fine SILT (ML) with trace of fine sand .2 1000 

X 90 44.39 

10- _ and wood - Sheen 

End of hole at 10.5' 

1 
' 

15- ~ 

. 

20-

t 
-

25- - -

-

1 
30 

· 'RS Greiner Woodward Cl d y 



Project: International Paper 
Project Location: Longview WA 

Project Number: 91 C07968 

Date(s) 
Drilled 7/17198 

Drilling 
Method Hollow Stem Auger 

Drill Rig 
Type Trackmount CME75 

Groundwater 
Level 

Diameter of 
6 · Diameter of NA Hole (inches) ' Well (inches) 

Type of 
Sand Pack NA 

Comments 

SAMPLES 

C: 
0 ai ~ 'iii "' ai a. - - "' .2 

15.- "'.c ~ C > >- .c .c 
"'"' "'"' "' ~ " i: "'0 a. -w 02 a. E 

.2 ·!i: E e " ~ O> 
llJ - ,:'.' " "'"' ~ 0 z a. a: (!J ...J m '°-0 

I 
-

•••• 5- l'x 75 -~ 

Ii ~ 

IX 75 

-
X 75 

'-

X 90 
10 ~ 

15 ~ 

20-

l 
25- ~ 

30 

Logged 
By TMM 

DrilHng 
Contractor Cascade Drilling, Inc 

Sampler 
Type 18" Split Spoon 

Hammer Weight 
and Drop NA 

!J.Pe of 
ell Casing NA 

Log of Boring PB-12 
Sheet 1 of 1 

Checked RS By 

Total Depth 
Drilled (leet bgs) 1 o.5 

A~proximate Surface 
E evation (feet msl) 

Top of PVC 
Elevation NA 

Screen NA Perforation 

Type and Depth Bentonite cement grout to surface of Seal(s) 

• " " " 
C 

rn 0 0 
C 0. e -~ .2 "' O> rn..;. 

MATERIAL DESCRIPTION 1u " ~ "'"' REMARKS rn " C. "' ~E O> --:c- c•~ = E oi oK =Eu 
WOO Oo. ~E-§ :S:0...J LL .2: - 0. u..-

Asnhalt - 1025 
Coarse sand, gravel and boulders {FILL) 

Moist, medium to coarse SAND (SP-SM) 

- 1209 .99 1030 
Slight odor, sheen 

488 .99 1035 
during drilling 

Grades to fine sand 601 .99 1040 
Saturated 
Gray brown, wet, plastic, 
of fine sand and wood 

me SILT (ML) with trace 
1735 .99 1045 

-

End of ho!e at 10.5' 

-

-

-

' RS Greiner Woodward Cl y d 

I 

I: 

. 



Project: International Paper Log of Boring PB-13 
Project Location: Longview WA 

Project Number: 91C07968 
Sheet 1 of 1 

Date(s) 7/17/98 
Logged TMM Checked RS 

Drilled By By 

Drilling 
Method Hollow Stem Auger Drilling 

Contractor Cascade Drilling, Inc Total Depth 
Drilled (feel bgs) 9.o 

Drill Rig 
Type Trackmount CME75 

Sampler 
Type 18" Split Spoon Afeproximate Surface 

E evation (feet msl) 

Groundwater Hammer Weight NA Top of PVC NA 
Level and Drop Elevation 

Diameter of 6 
' Diameter of NA i;f.Pe of NA Screen NA 

Hole (inches) · Well (inches) ell Casing Perforation 

Type of NA Type and Depth Bentonite cement grout to surface 
Sand Pack of Seal(s) 

Comments 

SAMPLES © " s u C 

" • 0 0 
C 0. e ·~ 0 w >, 0 • ~ ro '<t 

~ -E w ~..c: '@ 
cui u MATERIAL DESCRIPTION m " X a:"' REMARKS 

:c "' u 
>- c.- .0 Q) > 'E. m a'l- ~ ·-
Q) Q) Q) Q) Q) E 3: u 2::: oO C. = E OI 

I- cmx 

m2 02 C. 
_Q -~ ~ 

~u "'a, o[ o[ :.=EO 

t:".' 0 Q) Q) ~ 0 <D O O ~E-§ z 0.. a: (!J ..J 3:0..J -o. -o. 
"' (0 -

"-- "--
0 

!I< Coarse sand, grave! and boulders (FILL) 1100 
. 

... :.;:",: Medium to coarse SAND (SP-SM) with trace of 

.·: gravel 
.; 

~ 

1906 
5-x 

75 
i--- Becomes finer with depth 

- 1.01 1110 

~ 

,. ;. 

X 75 790 1.01 1122 No sheen, slight odor 

I> ~ 

90 .. · Saturated 1275 1.01 1135 

X 
Brown, fine, plastic SILT {ML) with trace of fine 

10-
L.. sand and wood 

End 01 hole at 9' -

15- ~ -

' 

20- -

25- - -

30 

::RS Greiner Woodward Cl d y 



I 

Project: International Paper Log of Boring PB-14 
Project Location: Longview WA 

I Project Number: 91C0796B Sheet 1 of 1 

Date(s) 7/21/98 Logged TMM Checked AS 
I 

Drilled By By I 
Drilling 
Method Hollow Stem Auger Drilling 

Contractor Cascade Drilling, Inc Total Depth 
Drilled (feet bgs) 9.o .1 

Drill Rig Trackmount CME75 
Sampler 18" Split Spoon A~proximate Surface 

Type Type E evation (feet msJ) I 

Groundwater Hammer Weight NA Top of PVC NA .1 Level and Drop Elevation 

Diameter of 6 ' Diameter of NA Type of NA Screen NA Hole (inches) ' Well (inches) Well Casing Perforation . 
Type of NA Type and Depth Bentonite cement grout to surface I Sand Pack of Seal(s) 

Comments I 

SAMPLES • " u C 5 
c- ro => 0 
0 w C Cl. e -~ >, 0 - "' «i'tj" 
~ .c w Cl. - -w " MATERIAL DESCRIPTION ~ " X 0:N REMARKS 

c.- "'.c"' "> :c ro u 
>- .c C. • /8- ~aix' "'. "'"' "' ~ 0 2: "'0 Cl. r-w2 0.2: Cl. E 

.Q ·!¥ ~ 1: " ~ gi = E oi o K o K =EU 
f: => "'"' <l> 0 O iSE-§ z a. II CJ _J s: u _, -c. -c. <D<e- "-- "--

0 

!{f ....• Dark gray, moist, medium to coarse SAND 1500 
,;:::: (SP-SM) 

:::: 
• :·· . Grades to fine sand at depth 
I 

.· .. · 
: 

·--
5- IX 75 •-

:·' 
- 8.0 0 1515 

.. 

X 75 24.7 0 1520 
• 

~ 

75 > > .: 23 1525 y 0 
::-: : 

X 
90 Gray brown, wet, plastic, fine SILT (ML) with trace 139 0 1530 

10- fa fine sand and wood -
-

End of hole at 10.5' 

15- ~ -

20- ~ -

f 

25- ~ -

30 

''RS Greiner Woodward Cl y d 
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Weather: 
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Site Name: 
Personnel: 
Weather: 

Sample Name Date Time FID (ppm) Ambient Air Comments 
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f. I 

QA/QC Review of 1.a11oratm1 Anali,Ucal Data 

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

• Chain of Custody and Holding Times 

• Review of Blanks 

• Surrogate Recovery Review 

• Matrix Spike (Blank Spike) Review 

• Duplicate Review 

• 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-P801-3-4.5 L7105-1 none 
98-P802-7.5-9 L7105-11 none 
98-P803-6-7.5 L7105-15 none 
98-P804-4.5-6 L7105-18 none 
98-P805-3-4.5 L7157-2 none 
98-P806-1.5-3 L7157-4 none 
98-P807-3-4.5 L7157-9 none 
98-P808-3-4.5 L7157-12 none 
98-P809-3-4.5 L7157-15 none 
98-P810-3-4.5 L7157-18 none 
98-P811-6-7.5 L7158-2 none 
98-P811-9-10.5 L7158-4 none 
98-P812-7.5-9 L7158-7 none 
98-P812-9-10.5 L7158-8 none 
98-P813-7.5-9 L7158-11 none 

97-48-6-7.5 L7229-1 none 
97-48-9-10.5 L7229-3 none 
97-5A-9.5-11 L7229-4 none 
97-5A-12.5-14 L7229-6 none 
98-P814-7.5-9 L7229-10 none 
97-10A-9.5-11 L7229-12 none 

97-10A-11-12.5 L7229-13 none 
97-68-7.5-9 L7229-16 none 

97-68-10.5-12 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 Clyde O:\WCIA\91C07968\Soi! Boring Rpt.doc\17·DEC-9S\\SEA C-1 



QA/QC Review of laboratory AnalWcal 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 soil 25 mn/kn 

oil soil 50 ma/ka 

PAHs sail 0.010 to 100 mnikn 

pentachloroohenol soil 0.10 to 1000 mnlka 

URS Greiner Woodward Clyde O:\WCIA\91C0796B\Soil Boring Apt.doc\l7-DEC-9S\\SEA C-2 
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JWOODWARD-CL YDE 
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July 29, 1998 

Michelle McClelland 
Woodward Clyde Consultants 
150 I Fourth Avenue 
Suite 1500 
Seattle, WA 9810 I 

Re: Laboratory Sample Analysis 

Project: 91 C0796B 
IP 

Project Manager: Michelle McClelland 

Dear Michelle McClelland: 

L7105 

Phone: (206) 343-7933 

FAX: (206) 343-05 I 3 

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) 590-5300. 
Refer to OAL login number L7105. 

Sincerely, 

-'~ 
Patty Bo~ --...._____ 

Project Manager 

OREGON ANALYTICAL LABORATORY 

:\ Di\·i~io11 of Portland Gl'm:r.11 Elc..:tric 
1'+855 S.\\·. Old S...::holh. Fein Ro.Hi, lk.wcrwn, OR 97007 

Phone 503-S90-5300 • F.n 503-590-14-0-! 
"~'-"'"'1,1,.-,,,,, -,,,1. T,,;1.i-:,-,.,. 1 ~nn r,..i.-~ nqr,-

/ (., I ·1.,-rc: .. /L. ;J• . ._ ·~ '"- vV j..r if--<;;·1 

/ __ i1zanne LeMay / ) 
QA/QC Officer U 
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OAL 

Sample Summary 
Samele ID Lab# Descrietion Sameled 

98-PB01-3-4.5 L7105-1 soil 07/14/98 14:00 

98-PB01-0-1.5 L7105-2 soil 07/14/98 14:02 

98-PB01-1.5-3 L7105-3 soil 07/14/98 14:10 

98-PB01-4.5-6 L7105-4 soil 07/14/98 14:20 

98-PB01-7.5-9 L7105-5 soil 07/14/98 14:28 

98-PBO 1-6-7. 5 L7105-6 soil 07/14/98 14:10 

98-PB02-1.5-3 L7105-7 soil 07 /15/98 11 :00 

98-PB02-3-4.5 L7105-8 soil 07/15/98 

98-PB02-4.5-6 L7105-9 soil 07 /15/98 08:45 

98-PB02-6-7.5 L7105-10 soil 07 /15/98 08:00 

98-PB02-7.5-9 L7105-11 soil 07/15/98 09:00 

98-PB03-1.5-3 L7105-12 soil 07 /15/98 09:30 

98-PB03-3-4.5 L7105-13 soil 07 /15/98 09:35 

98-PB03-4.5-6 L7105-14 soil 07/15/98 09:38 

98-PB03-6-7.5 L7105-15 soil 07/15/98 09:41 

98-PB03-7 .5-9 L7105-16 soil 07 /15/98 09:45 

98-PB04-1. 5-3 L7105-17 soil 07/15/98 10:10 

98-PB04-4.5-6 L7105-18 soil 07/15/98 10:20 

98-PB04-6-7. 5 L7105-19 soil 07/15/98 10:25 

98-PB04-7 .5-9 L7105-20 soil 07/15/98 10:30 

Definition of Terms 
Ml Matrix interference. 

ND 

Initials 

JJR 

PB 

Analytical result was below the reporting limit. 

Anal:i:st 
Joseph Race 

Pat Buddrus 

Analysts 
Title 
Analyst 

Organics Chemist 

OREGON ANALYTICAL LABORATORY 

A Di\·ision of Portl,md Genera.I Ekctrk 
14-855 S.\\'. Old Sd10lls Ft:1-r\· Ro,1d, lkan.'rton, OR 97007 

Phone .:i03-590-5300 • F.n 503-590-1404 

L7105 

Received 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 

07/15/98 



Analysis 

I 

Method Summary 
Method 

Polynuclear Aromatic Hydrocarbons (PNA) and PCP 

Semi-Volatile Petroleum Products 

EPA 8270 SIM 

NWTPH-DX 

OREGON ANALYTICAL LABORATORY 

A Dh·islon of Portland (lcntTJI Electric 
J-l8SS S.\\'. Old Scholl\ Fl'rr!· Ro.id, lk.ncrton, OR 9:"007 

Phone 503-S90-5300 • F,1\ 503-590-1..J-O+ 

L7105 
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Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

I L7105 

Project: 91 C0796B 

IP 

Polynuclear Aromatic Hydrocarbons (PNA) and PCP 
by EPA 8270 SIM 

Sanpl~e~ID=-----· 

Analyte 

98-PBOI-3-4.5 

Matrix 

Soil ---------~ 

See Attached Data Sheet 

98-PB02-7.5-9 Soil 

See Attached Data Sheet 

Result Reporting 
Limit 

Units Comment 

Sampled: 07114/98 
Extracted: 07117/98 
Analyzed: 07121/98 by PB 

Sampled: 07/15/98 
Extracted: 07117/98 

Lab Number 

l7105-l 

Analyzed: 07/21/98 bJ!!'.B ___ . -····_LJJ.05:11 

l .. 98-PB03-6-7.5 Soil 

Sampled: 07115/98 
Extracted: 07/17198 
Analyzed: 07121/98 by PB . L7105-15 

See Attached Data Sheet 

98-PB04-4.5-6 Soil 

See Attached Data Sheet 

Sampled: 07115/98 
Extracted: 07117/98 
Analyzed: 07/21198 by PB 

OREGON ANALYTICAL LABORATORY 

;\ Di\·ision of Portl,rnd Gcncr,1] Ekctri...: 
l-+855 S.\\'. Old Sd1olb Ferry Ro,1d, lk,n-crton. OR 97007 

Phom; 503-590-5300 • F,n 503-590-l.t.0-t-

- -- --~--- L7105-18 

1 



I - L7105 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91 C0796B 

Sample ID 

98-PBOI-3-1.5 

CAS# 

91 -20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01 -8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 
218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 

191 -24-2 

EPA Method 8310 Polynuclear Aromatic Hydrocarbons 

& PCP by modified EPA method 8270 (SIM) 

Lab Number! ----------------------------~ 

Analyte 

SOIL 

Naphthalene ............ 
Acenaphthylene ......... 
Acenaphthene ........... 
Fluorene ............... 
Pentachlorophenol . 
Phenanthrene .. ......... 
Anthracene ............. 
Fluoranthene ............ 
Pyrene ................. 
Benzo[a]anthracene ...... 
Chrysene ............... 
Benzo[b]fluoranthene ..... 
Benzo[k]fluoranthene ..... 
Benzo[a]pyrene .......... 
lndeno[1,2,3-cd]pyrene .... 
Dibenz[a,h]anthracene ..... 
Benzo[g,h,i]perylene ...... 

Results 

532,000 
3,250 

225,000 
177,000 

nd 
465,000 
132,000 
234,000 
139,000 
29,500 
26,200 
11,900 
3,740 
6,820 
1,530 

nd 
1,540 

Blank 
Result 

MB0717S 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Acid Surrogates: 
--- ··-----------

2-Fluorophenol 

Phenol-d4 

2,4,6-Tribromopheno! 

Reporting 
Limit* 

1,000 
1,000 
1,000 
1,000 
10,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

Units 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

B~_se I NE:~_tral S_urrogates: ________________________ _ 

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobipheny! 

COMMENT 

Sampled: 07114/98 

Analyzed: 07121198 

Recovery Recovery 

L7105-l ,l!B071 iS 
-------------~---

Ml 85% 
Ml 91% 
Ml 32% 

l7105-J MB0717S 

Ml 94% 
Ml 74% 
Ml 95% 

L7/05-l 

none detected = nd 
Elevated Reporting Limits due to sample matrix= • 

Matrix Interference = Ml 

OREGON ANALYTICAL l •:i..BORATORY 

.-\ Di\·ision of Portland General Ekctri..: 
l-l:855 S.\\'. Old Schol!~ Ferrr Ro.1d, Bc.m.:nnn, OR 9700:

Phoni: 503-59() . .)300 • f.n 503-590-1.fO.f 



,'""l 

L7105 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91C0796B 

Sample JD 

Analyte 

EPA Method 8310 Polynuclear Aromatic Hydrocarbons 

& PCP by modified EPA method 8270 (SIM) 

Results 
Blank Reporting Units 
Result Limit* 

COMMENT 

Sampled: 07115/98 

Lab Number 

: l 98-PB02-7.5-9 SOIL MB0717S 

GAS# 
r l s1-20-3 

Analyzed: 07121/98 l7/05-ll ---------------------------------------==------------

J: 
208-96-8 
83-32-9 

! ' 86-73-7 

ll'. 
87-86-5 
85-01-8 
120-12-7 

i 206-44-0 

Ii 129-00-0 
56-55-3 

·1 
218-01-9 

I'. 
205-99-2 
207-08-9 
50-32-8 

I , 193-39-5 
53-70-3 
191-24-2 

lj 

r: 

Ii 

Naphthalene •........... 137,000 nd 1,000 ug/Kg 
Acenaphthylene ............ nd nd 1,000 ug/Kg 

Acenaphthene ........... 47,500 nd 1,000 ug/Kg 
Fluorene ............... 37,000 nd 1,000 ug/Kg 
Pentachlorophenol .... nd nd 10,000 ug/Kg 

Phenanthrene ........... 94,100 nd 1,000 ug/Kg 
Anthracene ............. 17,500 nd 1,000 ug/Kg 
Fluoranthene ............ 52,300 nd 1,000 ug/Kg 
Pyrene ................. 30,600 nd 1,000 ug/Kg 
Benzo[a]anthracene ...... 8,050 nd 1,000 ug/Kg 
Chrysene ............... 7,120 nd 1,000 ug/Kg 

Benzo[b]fluoranthene ..... 3,510 nd 1,000 ug/Kg 

Benzo[k]fluoranthene ..... 1,170 nd 1,000 ug/Kg 
Benzo[a]pyrene .......... 1,930 nd 1,000 ug/Kg 
lndeno[1,2,3-cd]pyrene ..... nd nd 1,000 ug/Kg 
Dibenz[a,h]anthracene ..... nd nd 1,000 ug/Kg 

Benzo[g,h,i]perylene ... nd nd 1,000 ug/Kg 

Recovery Recovery 

Acid Surrogates: l7105-ll MB0717S 

2-Fluorophenol Ml 85% 
Pheno1-d4 Ml 91% 
2,4,6-Tribromophenol Ml 32% 

Base/ Neutral Surrogates: L7105-ll MB0717S 

1,2-Dich!orobenzene-d4 Ml 94% 
Nitrobenzene-dS Ml 74% 
2-Fluorobiphenyl Ml 95% 

none detected = nd 
Elevated Reporting Limits due to sample matrix = • 

Matrix Interference= Ml 

OREGON ANALYTICAL LABORATORY 

A Dhfoon of Portland General Electric 
14855 S.W. Old Scholls Ferry Road, Bcan:nnn, OR 97007 

Phone 503-590-5300 • F.n 503-590-1·!0-! 



I - L7105. 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91 C07968 : 

98-PBOl-6-7.5 

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 

120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte 

SOIL 

Naphthalene ............ 
Acenaphthylene ..... 
Acenaphthene ........... 
Fluorene ............... 
Pentachlorophenol ...... 
Phenanthrene ........... 
Anthracene ............. 
Fluoranthene ............ 
Pyrene ................. 
Benzo[a]anthracene ...... 
Chrysene ............... 
Benzo[b]fiuoranthene ........ 
Benzo[k]fiuoranthene .. 
Benzo[a]pyrene ............ 
lndeno[1,2,3-cd]pyrene ..... 
Dibenz[a,h]anthracene ....... 
Benzo[g,h,i]perylene . 

Results 

1,160 
nd 

620 
482 
nd 

1,150 
494 
811 
444 
121 
144 
nd 
nd 
nd 
nd 
nd 
nd 

Blank 
Result 

MB0717S 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Acid Surrogates: 

2-Fluorophenol 

Phenol-d4 

2,4,6-TribromophenoJ 

Reporting 
Limit* 

100 
100 
100 
100 
1000 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

B~_se _!_~eutral Surrogates: 

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Units 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

COMMENT 

Sampled: 07115/98 
Analyzed: 07121/98 

Recovery Recovery 

l7105-I5 ,UB0717S 

96% 85% 
97% 91% 
90% 32% 

1.7105-15 MB0717S 

95% 94% 
90% 74% 
119% 95% 

Lab Number 

L7105-15 

none detected = nd 
Elevated Reporting Limits due to sample matrix = • 

OREGON ANALYTICAL LABORATORY 

A Division of Portland Genna] Electric 
14855 S.W. Old Schol!s Ferry Ro.1d, Beaverton, OR 97007 

Phone 503-590-5300 • F.1x 503-590-1-J.04 
\l'\\'W.ml,1b.com/o,1I • Toll-Free 1-800-644-0967 
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I - L7105 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91C0796B 

Sample ID 

98-PB04-4.5.-6 

CAS# 
91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 

120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte Results 
Blank Reporting 

Units COMMENT 
Result Limit* 

Sampled: 07115/98 

SOIL MB0717S Analyzed: 07121198 

Naphthalene ............ 245,000 nd 1,000 ug/Kg 
Acenaphthylene ............ nd nd 1,000 ug/Kg 

Acenaphthene ........... 44,400 nd 1,000 ug/Kg 
Fluorene ............... 39,800 nd 1,000 ug/Kg 
Pentachlorophenol .......... nd nd 10,000 ug/Kg 

Phenanthrene ........... 133,000 nd 1,000 ug/Kg 
Anthracene ............. 33,200 nd 1,000 ug/Kg 
Fluoranthene ............ 40,700 nd 1,000 ug/Kg 

Pyrene ................. 24,600 nd 1,000 ug/Kg 

Benzo[a]anthracene ...... 6,240 nd 1,000 ug/Kg 
Chrysene •............•. 5,470 nd 1,000 ug/Kg 
Benzo[b]fluoranthene ..... 2,890 nd 1,000 ug/Kg 
Benzo[k]fluoranthene .... nd nd 1,000 ug/Kg 

Benzo[a]pyrene .......... 1,670 nd 1,000 ug/Kg 
lndeno[1,2,3-cd]pyrene ....... nd nd 1,000 ug/Kg 

Dibenz[a,h]anthracene ....... nd nd 1,000 ug/Kg 

Benzo[g,h,i]perylene ..... nd nd 1,000 ug/Kg 

Recovery Recovery 

'!:,~~- Surrogates: L7105-18 MB07I7S 

2-Fluorophenol Ml 85% 
Phenol-d4 Ml 91% 
2,4,6-Tribromophenol Ml 32% 

~ase ~ Neutral Surrogates: l7105-18 J/B0717S 

1,2-Dichlorobenzene-d4 Ml 94% 

Nitrobenzene-dS Ml 74% 
2-F!uorobiphenyl Ml 95% 

Lab Number 

L7105-18 

none detected = nd 
Elevated Reporting Limits due to sample matrix = • 

Matrix Interference = Ml 

OREGON ANALYTICAL LABORATORY 

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

Phone 503-590-5300 • Fax 503-590-1404 



I - L7105 

Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 
Project: 91C0796B 

IP 

Sample ID 

Analyte 

98-PB01-3-4.5 

Diesel Region 
Oil Region 

Matrix 

Semi-Volatile Petroleum Products 
by NWTPH-DX 

Surrogate 

_ _ ___ __________ Lab_Number/ 
· Reporting Units --

Result Limit (ppm) Comment ! 

3,300 
ND 

25. 
50. 

Sampled: 07/14/98 

1

, 

Extracted: 07/17/98 

m--g-lk_g_A~_al_yzed_: 

1

_07121/98 by JJR ____ ___ _ l7105:l' / 

mg/kg I 
2-Fluorobiphenyl -

~ecovery _ Limit . , 

Ml 50. - 150. 
0-terphenyl Ml 50. - 150. 

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

98-PB02-7.5-9 Soil 

Diesel Region 
Oil Region 

s.urr<?_gate 
2-Fluorobiphenyl 
0-terphenyl 

3,300 
ND 

25. 
50. 

mg/kg 
mg/kg 

Sampled: 07115198 
Extracted: 07117198 

Anillyzed: 07/21/98}>'_JJR_ _ 

1 

_ Recovery _ 
104.% 

Limit 
50. :f56. 
50. - 150. 81.% 

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

98-PB03-6-7.5 

Diesel Region 
Oil Region 

Soil 

Surrogate 
2-Fluorobiphenyl 
0-terphenyl 

42. 
ND 

25. 
50. 

mg/kg 
mg/kg 

Sampled: 07/15/98 
Extracted: 07117/98 
Analyzed: 0712//98 by JJR 

--- -· ----- --- ---- -

1 

Recovery 

93.% 
101. % 

Limit 
50. - 150. 
50.-150. 

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

::,nnted on recycled oaoer 

OREGON ANALYTICAL LABORATORY 

.-\ Didsion o( Ponl.rnd C..icncr.1! Elco..:trk 
14855 S.\\'. Old S..:holb Fern· Ro.id. lk.m:rton, OR 97007 

Phone 503·59().;)300 • F.1, il03-590-l-!O.+ 

- 2 

,, 

l7105-lli 

I 

_ _ l7105-15·, 

! 

:1 



r --, 
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Semi-Volatile Petroleum Products 
by NWTPH-DX 

Sample ID 

Analyte 

Matrix 
Result Reporting 

Limit 
Units 
(ppm) Comment 

L7105 

Project: 91 C0796B 

IP 

Lab Number -~-----

I 
! I 98-PB04-4.5-6 Soil 

Sampled: 07/15198 
Extracted: 07117/98 
Analyzed: 07/21/98 by JJR L7105-18 

1 Diesel Region 1,800 25. mg/kg 1 

' Oil Region ND 50. mg/kg 

Surrogate 
2-Fluorobiphenyl . 

Recovery 
. 87.% 

0-terphenyl Ml 

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

: 1 
I 

L. J 

OREGON ANALYTICAL LABORATORY 

.-\ Di\'i!.ion of Porrhnd Genna! Ekctrk 
l +855 S.\\'. Old Scholl~ Fct-r~· Road, lk,m:non, OR 97007 

Phone 503·590-5300 • F,l\ 503-590-1404-

Limit 
50:-:-:rw.----~ 

50. - 150. 

- 3 



I -
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Sample ID 

Analyte 

CAS# 

91-20-3 Naphthalene . 

208-96-8 Acenaphthylene .. 

83-32-9 Acenaphthene .. 

86-73-7 Fluorene. 

87-86-5 Pentach!orophenol . 

85-01-8 Phenanthrene . 
120-12-7 Anthracene . 

206-44-0 Fluoranthene .... 
129-00-0 Pyrene. 

56-55-3 Benzo[aJanthracene. 

218-01-9 Chrysene .. 

205-99-2 Benzo[b]fluoranthene . 

207-08-9 Benzo[k]fluoranthene . 

50-32-8 Benzo[a]pyrene. 

193-39-5 lndeno[1,2,3-cd]pyrene. 

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

191-24-2 Benzo[g,h,i]perylene. 

PNA LCS 
by modified EPA method 8270 (SIM) 

Lab Number 

Recovery 

LCS0717S 

96% 
80% 

99% 
93% 
28% 

104% 
84% 
97% 

98% 
93% 

106% 
90% 
97% 
87% 

92% 
93% 

95% 

Acid Surrogates: _____ _ 
2-FJuorophenoJ 

Phenol-d4 
2,4,6-Tribromophenol 

Base/ Neutral Surrogates: __ _ 
1,2-Dichlorobenzene-d4 ------~· 

Nitrobenzene-d5 

2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

A Dirision of PortiJ.nd Gener.ti ElccrrlC 
14855 S.\V. Old Scho!ls Ferry Ro.id, Ik.n·crton, OR 97007 

Phone 5()J.590-5300 • F:ix 503.590·1404 

L7105 

Project: 91 C0796B 

COMMENT 

Sampled: NA 

Analyzed: 07120/98 

Recovery 

l.0'07/JS 
- - 92% -

96% 
76% 

l.CS0717S 

97% 
80% 
97% 

none detected = nd 



' 1 
' 

I 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Sample ID 

Analyte 

98-5896-12 SOIL 

CAS# 

91-20-3 Naphthalene . 

208-96-8 Acenaphthylene . 

83-32-9 Acenaphthene ... 

86-73-7 Fluorene ........ 

87-86-5 Pentachlorophenol . 

85-01-8 Phenanthrene . 

120-12-7 Anthracene . 

206-44-0 F!uoranthene . 

129-00-0 Pyrene. 
56-55-3 Benzo[a]anthracene .. 

218-01-9 Chrysene. 

205-99-2 Benzo[b]fluoranthene. 

207-08-9 Benzo[k]fluoranthene . 

50-32-8 Benzo[a]pyrene .... 

193-39-5 lndeno[1,2,3-cd]pyrene . 

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

191-24-2 Benzo[g,h,i]perylene .. 

PNA Matrix Spikes 
by modified EPA method 8270 (SIM) 

Lab Number Lab Number 

Recovery Recovery 

L7122-3 MS L7122-3 MSD 

-336% -586% 

80% 76% 

68% 50% 
49% 19% 

73% 67% 
-2% -65% 
97% 89% 
94% 87% 

93% 80% 

99% 91% 

99% 89% 

91% 86% 

99% 90% 

92% 86% 
96% 89% 

95% 88% 

97% 89% 

Acid Surrogates:~-~---·-
2-Fluorophenol 

Phenol-d4 

2,4,6-Tribromophenol 

RPD 

54% 
4%, 
31% 
89% 

8% 
190% 

9% 

8% 

14% 
8% 

10% 
6% 
10% 
6% 
8% 

8% 
9% 

L7105 

Project: 91 C0796B 

COMMENT 

Sampled: 07122/97 

Analyzed: 07120/98 

Recovery Recovery 

L7!22-J MS l.7122-3 MSD 

93% 91% 
99% 93% 
95% 92% 

1.7122-3 MS Base/ Neutral Surrogate_s_: ------------------ l.7122-J MSD 

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 
2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

.-\ Di\'ision of Portland General Electric 
14855 S.\\'. Old Scholls Ferry Ro.1d, Beancrton, OR 97007 

Phone 503-590-5300 • F.l.\'. 503-590-1404 

99% 93% 
91% 86% 
94% 91% 

none detected = nd 



• 
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Analyte 

NWTPH-Dx 

Batch Q.C. 
Method Blank 

NWTPH-Dx/Soil (mg/kg) 

Result 

_Reporting 

Limit 

-----~--- -------·--- --------------·- -- --- ---------- ----- -----

Diesel range . 
Oil range .. 

Surrogates-------·
Fluorobiphenyl 
0-terphenyl 

Comments: 

ND 
ND 

% R~~~very 
80 
89 

25 
50 

OREGON ANALYTICAL LABORATORY 

:\ Di\·ision of Portl.md (;ener.11 Ekctric 

Q 

,nted on recvcfed paper 

I +855 S.\\'. Old Scholl~ fcrrr Ro.id, Bc,nwton, OR 97()():-
Phone 503-59(ki300 • F,n 503-590-140+ 

L7105 

Project: 91 C0796B 

IP 

Date 

Analyzed 

07/17/98 



Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

OAL 

Batch Q.C. 
LCS 

NWTPH-Dx/Soil (mg/kg) 

Analyte Result True Value % Recovery Q 

L7105 

Project: 91C0796B 
IP 

Date 
·---------

Analyzed 

NWTPH-Dx ... --- ------·--------·----·------ 138 134 103 ------~---- .. 07/20/98 

( 

1

1 Surrogates ___ _ 
Fluorobiphenyl 

• · 1 0-terphenyl 

-. J 

.11 Comments: 

• 1 

\ _j 

% Recovery 

103 
107 

OREGON ANALYTICAL LABORATORY 

;\ Di\·ision of Ponl.1nd Gener.ii Ek.:trk 
14855 S.\\'. Old Scholls FL·rry Ro,1d, lk,nnton, OR 97007 

Phone 503-590-5300 • F,1\ 503-590-1-H)-1-



I -
Client: Woodward Clyde Consultants 

Contact: Miehe/le McCle//and 

Analyte 

NWTPH-Dx ... 

Surrogates __ 
Fluorobiphenyl 

0-terphenyl 

Comments: 

1ted on rec1r.:Jed oaper 

Batch Q.C. 
MS 

NWTPH-Dx/Soil (mg/kg) 

Sample 

Result 

MS 
Result True Value 

---------~-~----- -
71 

% Recovery 

Sample 
97 

104 

261 

% Recovery 

MS 
104 

108 

OREGON ANALYTICAL LABORATORY 

. .\ Divi\ion of Ponl.md Ccm:r«, Electric 

180 

14-8:i:i S.\\'. Old S,:holls i-:ci-r,· Ro.id, lk.l\Trton, OR 97007 

\\ \\ \\.t1.1l.1b ,.,,,,, /n,1 • T,,11 l~, .. , .. 1 '''"' ,_' • ""' -

L7105 

Project: 91 C0796B 

JP 

Date 

% Recovery Q Analyzed 

106 07/20/98 



l. 

~ .J 

L. ., 

I -
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Analyte 

NWTPH-Dx 
Diesel range , . 

Oil range ..... 

Surrogates .. 
Fluorobiphenyl 

0-terphenyl 

Batch Q.C. 
Duplicate 

NWTPH-Dx/Soil (mg/kg) 

Duplicate 
. ·----------------~- -- --·--------

Result Result RPD 

71 
ND 

% Recovery 

Sample 

90 

96 

40 
ND 

% Recovery 

Duplicate 

97 

104 

56 
NA 

Comments: *1 ;::; Duplicate analysis exceeds laboratroy control limits due to sample inhomogeniety. 

OREGON ANALYTICAL LABORATORY 

A Di\·i:.ion of Portl.md Gcncr,1! Elc.:rric 
l-l-8:ifi S.\\'. Old Scholh Ferry Rn.1d, Jk,ncrron. OR 97007 

Pho11t: :i03 · :i9CJ.:i300 • F.1\ :i03 -;i9U- J .+0-l-

.. Reporting .. 
Limit 

25 
50 

L7105 

Project: 91C0796B 
IP 

Q 

·1 

Date 

Analyzed 

07/20/98 
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I - L7157 

August 7, 1998 

Michelle McClelland 
Woodward Clyde Consultants 
1501 Fourth Avenue 
Suite 1500 
Seattle, WA 9810 I 

Phone: (206)343-7933 

FAX: (206) 343-0513 

Re: Laboratory Sample Analysis 

Project: 91 C0796B 
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, 

=~~ -F 
Patty Boyden 

) /i1: ' - ' . 7 1 \(. 1.."--'1,"--< I · 

S~zanne LeMay 
'--(f AIQC Officer Pmjoc, M"'"'"., 

OREGON ANALYTICAL LABORATORY 

:\ Di\·ision of Port!.rnd Gi:ni:r.1l Ek.:trk 
14-85.3 S.\\'. Sdwlb r"i:rr~· Rn.llL lk,l\crtnn. OR 9700-

Phn111.· 503-:W0-5300 • F,l\ 503-590 1-Hl..J. 

' I 
( .,, .. ' 

I ' 
; ' v 
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Sample Summary 
Samele ID Lab# Descrietion 

98-PB05-1.5-3 L7157-1 soil 

98-PB05-3-4.5 L7157-2 soil 

98-PB05-4.5-6 L7157-3 soil 

98-PB06-1.5-3 L7157-4 soil 

98-PB06-3-4.5 L7157-5 soil 

98-PB06-4.5-6 L7157-6 soil 

98-PB06-6-7. 5 L7157-7 soil 

98-PB07-1.5-3 L7157-8 soil 

98-PB07-3-4.5 L7157-9 soil 

98-PB07-4.5-6 L7157-10 soil 

98-PB08-1.5-3 L7157-11 soil 

98-PB08-3-4.5 L7157-12 soil 

98-PB08-4.5-6 L7157-13 soil 

98-PB09-1.5-3 L7157-14 soil 

98-PB09-3-4.5 L7157-15 soil 

98-PB09-4.5-6 L7157-16 soil 

98-PB10-1.5-3 L7157-17 soil 

98-PB10-3-4.5 L7157-18 soil 

98-PB 10-4.5-6 L7157-19 soil 

Definition of Terms 

ND Analytical result was below the reporting limit. 

Initials Analyst --
PB Pat Buddrus 

RJ Rick Jordan 

Analysts 
Title 
Organics Chemist 

Chemist 

OREGON ANALYTICAL LABORATORY 

;\ Di\·ision of Portland Gern:r,1! Ek..:trk 
1-1-85:i S.\\'. Schn!!s Ferr~· Ro.1d, lk.m:rton, OR 97007 

Phnn..: ;i03-;i90-S300 • F,L\ :i03-::i90-1-f0+ 

L7157 

Sameled Received 

07/16/98 08:20 07/17/98 

07 /16/98 08:22 07/17/98 

07 /16/98 08:25 07/17/98 

07/16/98 08:50 07/17/98 

07 /16/98 08:55 07/17/98 

07 /16/98 09:05 07/17/98 

07/16/98 09:10 07/17/98 

07/16/98 09:30 07/17/98 

07/16/98 09:32 07/17/98 

07/16/98 09:35 07/17/98 

07/16/98 09:55 07/17/98 

07/16/98 10:00 07/17/98 

07 /16/98 10:05 07/17/98 

07 /16/98 10:35 07/17/98 

07/16/98 10:40 07/17/98 

07/16/98 10:45 07/17/98 

07/16/98 12:30 07/17/98 

07/16/98 12:35 07/17/98 

07 /16/98 12:40 07/17/98 



Analysis 

I 

Method Summary 
Method 

Polynuclear Aromatic Hydrocarbons (PNA) and PCP 

Semi-Volatile Petroleum Products 

EPA8270 SIM 

NWTPH-DX 

OREGON ANALYTICAL LABORATORY 

.-\ Di, i~illn or Ponl,rnd c_;l..°nt:r,1! EkLtrk 
!--l-8~:i S.\\'. S..::holh Fl'lT\' Rmd, lk.ncrton, OR 97007 

Pho11I..° ii03-590-Ei300 • F.1, ii03-fi9(). !-HH 
\\\\\\ (lJL1b (<1111 ,,.11. T,JII !T1'<.' I :-:()().()_j...j..()l)(l-

L7157 
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Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

I - L7157 

Project: 91 C0796B 

IP 

Polynuclear Aromatic Hydrocarbons (PNA) and PCP 
by EPA 8270 SIM 

Sample ID Matrix 

Analyte 

98-PBOS-3-4.5 Soil 

See Attached Data Sheet 

98-PB06-l.5-3 Soil ----

See Attached Data Sheet 

Result Reporting 
Limit 

Units Comment 

Sampled: 07116/98 
Extracted: 07123/98 
Analyzed: 07123/98 by PB 

Sampled: 07116/98 
Extracted: 07123/98 
Analyzed: 07123/98 by PB 

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

Lab Number 

L7157-2 

L7/57-4 

U 98-PB07-3-4.5 Soil ___ Analyzed: _07/23198 by PB __ L7/57-9 

See Attached Data Sheet 

98-PB08-3-4.5 Soil 

See Attached Data Sheet 

Sampled: 07116/98 
Extracted: 07/23198 
Analyzed:_07!31/98 by PB l7157-/2 

l_ir-------------------------------------
Sampled: 07/16/98 

98-PB09-3-4.5 Soil 
.: 

See Attached Data Sheet 

i.., 

98-PBJ0-3-4.5 Soil ·--- -- - --

,. See Attached Data Sheet 

Extracted: 07/23/98 

_______ Analyzed: 07!23/98_by PB --~----------l"1!_5!__-l 5 

Sampled: 07/16198 
Extracted: 07123/98 
Analyze~: 07/2319_8byPB 

OREGON ANALYTICAL LABORATORY 

;\ Didsion of Portl,rnd Gcncr,1! Ek..:rrk 
1-1-855 S.\\'. Sd1nlls h:rry Road, Jk.ncrton, OR 97007 

Plrnn.: 503·590-5300 • f.n. S03-590- l-!-0-t-

L7157-/8 

1 
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L715i 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91C0796E 

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

Sample ID Lab Numbe, -------------·-------------------------------

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 

120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Analyte Results 
Blank 
Result 

Reporting 
Limit 

Units COMMENT 

Sampled: 07116/98 
SOIL -----------·-~_f_B0723ff___. ___ ._. -·---·--·------·---- Analyzed: 07123/98 ____ _1::157-2 

Naphthalene ............ 42 nd 10 ug/Kg 
Acenaphthylene . nd nd 10 ug/Kg 
Acenaphthene ........... 95 nd 10 ug/Kg 
Fluorene ............... 42 nd 10 ug/Kg 
Pentachlorophenol ........ nd nd 100 ug/Kg 
Phenanthrene ........... 16 nd 10 ug/Kg 
Anthracene ............. 67 nd 10 ug/Kg 
Fluoranthene ... nd nd 10 ug/Kg 
Pyrene ... nd nd 10 ug/Kg 
Benzo[a]anthracene .. nd nd 10 ug/Kg 
Chrysene .. nd nd 10 ug/Kg 
Benzo[b]fluoranthene .. nd nd 10 ug/Kg 
Benzo[k]fluoranthene .... nd nd 10 ug/Kg 
Benzo[a]pyrene .... nd nd 10 ug/Kg 
lndeno[1,2,3-cd]pyrene .. nd nd 10 ug/Kg 
Dibenz[a,h]anthracene ... nd nd 10 ug/Kg 
Benzo[g,h,i]perylene . nd nd 10 ug/Kg 

Recovery Recovery 

l7157-2 ,l/80723.ll Acid ~~-~roga~es: 
2-FJuorophenol 

Phenol-d4 

2,4,6-Tribromophenol 

----- ----- ----------------------··· 

Base/ Neutral Surrogates: 
- - --·------ -

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

:\. Di\'ision of Portl,rnd Gener.ti Electric 
1-1-855 .S.\\'. Old Scholb Ferr~· Ro,lli, lk.m:rron, OR 97007 

Phone 503-590·5/>00 • F.1, 503,59(). J-!O-! 

92% 102% 
94% 107% 
82% 48% 

Ll/57-1 .l/80723.\[ 
--- ------------- . ., ________ 

82% 95% 
82% 90% 
82% 99% 

none detected = nd 

I 

I 

I 
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L7157 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91 C07968 

Sanwle ID 

98-PB06-J.5-3 

CAS# 
91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 

120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 

193-39-5 
53-70-3 

191-24-2 

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

Analyte Results 
Blank Reporting Units COMMENT 
Result Limit 

Sampled: 07116198 

SOIL MB0723M Analyzed: 07123/98 

Naphthalene ............ 46 nd 10 ug/Kg 
Acenaphthylene ......... 21 nd 10 ug/Kg 
Acenaphthene ........... 308 nd 10 ug/Kg 
Fluorene ............... 108 nd 10 ug/Kg 
Pentachlorophenol ....... nd nd 100 ug/Kg 
Phenanthrene ........... 60 nd 10 ug/Kg 
Anthracene ............. 33 nd 10 ug/Kg 
Fluoranthene ............ 60 nd 10 ug/Kg 
Pyrene ................. 48 nd 10 ug/Kg 
Benzo[a]anthracene ...... 25 nd 10 ug/Kg 
Chrysene ............... 33 nd 10 ug/Kg 
Benzo[b]fluoranthene ..... 41 nd 10 ug/Kg 
Benzo[k]fluoranthene ..... 14 nd 10 ug/Kg 
Benzo[a]pyrene .......... 24 nd 10 ug/Kg 
lndeno[1,2,3-cd]pyrene .... 16 nd 10 ug/Kg 
Dibenz[a,h]anthracene ... nd nd 10 ug/Kg 
Benzo[g,h,i]perylene ...... 19 nd 10 ug/Kg 

Recovery Recovery 

Acid ?urrogates: __ [7157-4 MB0723M 
--- - -----------

2-Fluorophenol 85% 102% 
Phenol-d4 88% 107% 
2,4,6-Tribromopheno! 90% 48% 

Base I Neutral_ S_urrogates: ____ L7/57-4 MB072J,1f 
---------·---- --

1,2-Dichlorobenzene-d4 79% 95% 
Nitrobenzene-d5 77% 90% 
2-Fluorobiphenyl 83% 99% 

Lab Number 

L7I57-.f 

none detected = nd 

OREGON ANALYTICAL LABORATORY 

A Di\·ision of Portland General Electric 
14855 S.W. Old Scholls Ferry Road, Bcan:non, OR 97007 

Phone :i03-590-5300 • F.n 503-590-1-!0-! 
,,., • T, 11 t .••. 1 onA ,_ t ! nn,. -



I - L71li 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91C0791 

Sample ID 

98-PB07-3-4.S 

CAS# 
91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte 

SOIL 

Naphthalene ............ 
Acenaphthylene ......... 
Acenaphthene ........... 
Fluorene ............... 
Pentachlorophenol .. 
Phenanthrene ........... 
Anthracene ............. 
Fluoranthene ............ 
Pyrene ................. 
Benzo[a]anthracene ...... 
Chrysene ..•............ 
Benzo(b]fluoranthene ..... 
Benzo[k]fluoranthene ..... 
Benzo[a]pyrene .......... 
lndeno[1,2,3-cd]pyrene ....... 
Dibenz[a,h]anthracene ..... 
Benzo[g,h,i]perylene .... 

Results 
Blank 
Result 

Reporting 
Limit 

Units COMMENT 

Sampled: 07116198 

MB0723M Analyzed: 07123/98 

12,300 nd 10 ug/Kg 
22 nd 10 ug/Kg 

1,030 nd 10 ug/Kg 
473 nd 10 ug/Kg 
nd nd 100 ug/Kg 

219 nd 10 ug/Kg 
20 nd 10 ug/Kg 

143 nd 10 ug/Kg 
106 nd 10 ug/Kg 
33 nd 10 ug/Kg 
49 nd 10 ug/Kg 
29 nd 10 ug/Kg 
11 nd 10 ug/Kg 
15 nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 

Recovery 

Acid Sur_rogates: -------~--------------- L7157-9 ---
2-Fluorophenol 96% 

Phenol-d4 100% 
2,4,6-Tribromophenol 102% 

Recovery 

MB0713M 

102% 
107% 
48% 

Base/ Neutral Surrogates: ______ .. -~-- ·---------- _l7~l5~7
7
-9 ____ ._,1B~0~7~13_,,1~ 

1,2-Dichlorobenzene-d4 88% 95% 

Nitrobenzene-d5 90% 90% 

2-Fluorobiphenyl 94% 99% 

Lab Numb 

l7I57-l 

none detected = nd 

OREGON ANALYTICAL LABORATORY 

A Division of Portland General Electric 
l-!855 S.\V. Old Schol!s Far;; Road, Bc.1vcnon, OR 97007 

Phone 50;1-590-5300 • F,n: :303-:i90-J-HJ-t-
\1·11\1 n1!1h ,·np1 1n1l • Tnll.Fn·c l s:nn r,.t.1 nqr,-
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L7157 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91C0796B 

Sample ID 

98-PBOB-J-4. 5 

GAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte 

SOIL 

Naphthalene ............ 
Acenaphthylene ...... 
Acenaphthene ........... 
Fluorene ............... 
Pentachlorophenol ....... 
Phenanthrene ......... 
Anthracene .... 
Fluoranthene ..... 
Pyrene .......... 
Benzo[a]anthracene ... 
Chrysene .............. 
Benzo[b]fluoranthene .. 
Benzo[k]fluoranthene ... 
Benzo[a]pyrene ........ 
lndeno[1,2,3-cd]pyrene .. 
Dibenz[a,h]anthracene ..... 
Benzo[g,h,i]perylene . 

Results 
Blank 
Result 

MB0723M 

24 nd 
nd nd 
65 nd 
56 nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 
nd nd 

Acid Surrogates: ·----
2-Fluorophenol 

Pheno!-d4 

2,4,6-Tribromophenol 

Reporting 
Limit 

10 
10 
10 
10 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

COMMENT 

Sampled: 07/16198 

Analyzed: 07131/98 

Recovery Recovery 

----------'L715_7_-_12 ___ .:_Jfc..B_07_2_3J_t_ 

112% 102% 
129% 107% 
114% 48% 

Base/ Neutral Surrogates: ------------- L7I57-I2 MB0723M 

95% 
90% 
99% 

1,2-Dichlorobenzene-d4 105% 

Nitrobenzene-d5 91 % 
2-Fluoroblphenyl 111 % 

Lab Number 

L7157-12 

L-.'---------------------------------------------------' 

none detected = nd 

OREGON ANALYTICAL LABORATORY 

:\. Division of Portland General Electric 
14855 $.\\'. Old Scho!!s Ferry Road, Bca\'crton, OR 97007 

Phone 503-590-5300 • F.u 503-590-1404 



l7157 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91C07968 

Sample ID 

98-PB09-3-I. 5 

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte 

SOIL 

Naphthalene ............ 
Acenaphthylene .... 
Acenaphthene ........... 
Fluorene ............... 
Pentachlorophenol . 
Phenanthrene .. 
Anthracene .. 
Fluoranthene .. 
Pyrene ... 
Benzo[a]anthracene ... 
Chrysene ....... 
Benzo[b]fluoranthene .. 
Benzo[k]fluoranthene .. 
Benzo[a]pyrene ....... 
lndeno[1,2,3-cd]pyrene .. 
Dibenz[a,h]anthracene . 
Benzo[g,h,i]perylene .. 

Results 

41 
nd 
50 
47 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Blank 
Result 

MB0723M 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Acid_ Surrogates: 

2-Fruorophenol 

Phenol-d4 

2,4,6-Tribromophenol 

Reporting 
Limit 

10 
10 
10 
10 
100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

COMMENT 

Sampled: 07/16/98 

Analyzed:_ 07/23198 

Recovery Recovery 

l7!57-15 MB072J,l/ 
·- ~----~---------------------- ------~------------

106% 102% 
109% 107% 
84% 48% 

Base f_f-.Jeutral Surrogates: __________ ., _______ . L7157-l5 .11/10723.if 
- -------------------------·-----

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

97% 95% 
97% 
101% 

90% 
99% 

Lab Number 

L7157-15 

none detected = nd 

OREGON ANALYTICAL LABORATORY 

A Di\·ision of Portl.md Gcm:r,1! Electric 
!4855 S.W. Old Schol!s Fern· Road, lka\·erton, OR 97007 

Phone 503-590-5300 • F,n 503·590-1404-

,· 
i 

! 
I 
! 
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Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

I 
1111111!/111 

L7157 

Project: 91C0796B 

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

ID 

98-PBJ0-3-4.5 

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Analyte Results 
Blank Reporting 

Units 
Result Limit 

SOIL l'v!B0723M 

Naphthalene ............ 171 nd 10 ug/Kg 
Acenaphthylene ............ nd nd 10 ug/Kg 

Acenaphthene ........... 340 nd 10 ug/Kg 
Fluorene ............... 128 nd 10 ug/Kg 
Pentachlorophenol ....... nd nd 100 ug/Kg 

Phenanthrene ............ nd nd 10 ug/Kg 

Anthracene ........ nd nd 10 ug/Kg 

Fluoranthene ........ nd nd 10 ug/Kg 

Pyrene ............ nd nd 10 ug/Kg 

Benzo[a]anthracene .... nd nd 10 ug/Kg 

Chrysene ....... nd nd 10 ug/Kg 

Benzo[b]fluoranthene ..... nd nd 10 ug/Kg 

Benzo[k]fluoranthene .... nd nd 10 ug/Kg 

Benzo[a]pyrene ..... nd nd 10 ug/Kg 

lndeno[1,2,3-cd]pyrene . nd nd 10 ug/Kg 

Dibenz[a,h]anthracene .. nd nd 10 ug/Kg 

Benzo[g,h,i]perylene .. nd nd 10 ug/Kg 

Aci~ Surrogates: ____ -- ------- -·-------" -
2-Fluoropheno! 

Phenol-d4 
2,4,6-Tribromophenol 

Base/ Neutral Surrogates: 
-- ---------- ------~---
1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

A Division of Portl.rnd Gcner.1! Electric 
14855 $.\\'. Old Scho!ls Ferry Ro.11..i, Bc.m:rton, OR 97007 

Phone 503-590-5300 • F.1.\'. 503-590-1-!0-! 

Lab Number 

COMMENT 

Sampled: 07116/98 

Analyzed: 07123/98 L7157-/8 

Recovery Recovery 

L7157-18 MB0723M 

106% 102% 
112% 107% 
85% 48% 

L7157-18 JfB0723.\l 

99% 95% 
99% 90% 
98% 99% 

none detected = nd 



I - L7157 

Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Project: 91C07968 

IP 

Sample_lD __ _ 

Analyte 

Matrix 

98-PB05-3-4.5 Soil 

Diesel Region 

Oil Region 

98-PB06-J.5-3 

Diesel Region 
Oil Region 

Soil 

Semi-Volatile Petroleum Products 
by NWTPH-DX 

LabNumbi:, / 
···------ Reporting Units ----------·-----------

Result Limit (ppm) Comment • 

Surrogate 
2-Fluorobiphenyl 
0-terphenyl 

Surrogate 
2-Fluorobiphenyl · 
0-terphenyl 

ND 

ND 

54. 
ND 

Sampled: 07116/98 
Extracted: 07123198 

-·---;~~-~/k; Analyzed: 07124/98 by RJ -----~-----L7157-; / 

50. mg/kg 

Recovery Limit 
· · · · 99. % · ·· ···so. - 1so. 

114. % 50. - 150. 

Sampled: 07116/98 
Extracted: 07/23198 

I 

__________ -~11_alyze_d_~ 07124198 by RJ_ ____ ~~-L_?"/57-4 / 

25. mg/kg 1 · 

50. mg/kg 

Recovery Limit 
117.% 50. -150. .1 

129.% 50.-150. 
1 Pattern does not suggest a typical product. 

98-PB07-3-4.5 

Diesel Region 
Oil Region 

Soil 

Surrogate 
2-Fluorobiphenyl 
0-terphenyl 

74. 
ND 

25. 
50. 

Sampled: 071/6/98 ·i 
Extracted: 07123/98 
Analyzed: 07124/98 by RJ L7157-9" 

-- --------- ---------·---------------------

mg/kg 
mg/kg 

Recovery 
- 98.'i, 

106.% 

1 

Limit 
50.-150. 
50. -150. 

1 Pattern does not suggest a typical product. 

OREGON ANALYTICAL LABORATORY 

.\ Dh-i'>mn ot' PorrLmd C.it:n1.·1-.1l Ekt'tnL 
1+8:i;i S_\\' 'icholl<, h:rn Ro,hL lka1·nro11. OR 97007' 

!'hont° ;i03-;i9{) ;i300 • F.1, ;i03-;ilJO- l.J.O+ 
'\\\\\ ,, 11,i-,,,,,, ,,,1 • T,,ll )-.,.,,,. 1~11111, .. 1.1 no,,-

2 



I - L7157 

Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Project: 91 C0796B 

IP 

Sample ID 

Analyte 

98-PB08-3-4.5 

Diesel Region 
Oil Region 

Matrix 

Soil 

I 98-PB09-3-4.5 ________ Soil_ 

· Diesel Region 
Oil Region 

Semi-Volatile Petroleum Products 
by NWTPH-DX 

Result Reporting 
Limit 

Units 
(ppm) Comment 

Sampled: 07/16/98 
Extracted: 07123/98 

Lab Number 

______________ A_n_a~lyc...z_e_d:_07,_Y2_4_19 __ 8_b.,cr_RJ _____ ...:L:c7c:1_57-12 

ND 
ND 

25. 
50. 

mg/kg 
mg/kg 

Surrogate Recovery 
2-Fluorobiphenyl 73. % 
0-terphenyl 88. % 

Limit 
50. - 150. 
50. - 150. 

Sampled: 07116/98 
Extracted: 07123/98 

_____________ Analyzed: 07/24/98 by RJ 

Surrogate 
2-Fluorobiphenyl 

ND 
ND 

25. mg/kg 
50. mg/kg 

----·---·--····~---- _ Rec=o=v=erys-----
79.% 

Limit 

L7157-15 

92.% 
50. - 150. 
50.-150. i 0-terphenyl 

,_ L...-----------------------------------------------' 

98-PB10-3-4.5 

:;, ~· - ... -

Diesel Region 
Oil Region 

Soil 

Sampled: 07/16/98 
Extracted: 07123/98 
Analyzed: 07124/~8 bf RJ 

Surrogate 
2.-Fluorobiphenyl 
0-terphenyl 

ND 
ND 

25. 
50. 

mg/kg 
mg/kg 

Recovery 
75.% 
85.% 

OREGON ANALYTICAL LABORATORY 

A. Di\·i~ion of Portl.rnd Gl!ncr,1J Ekari<.: 
!-!-!'~55 S.\\' S.:holl, Fern Rlud, lk.l\crton, OR 9700:

Phone 503-590-5300 • F.1\ 503-590-l-Hl-l 

Limit 
------------·---

50. - 150. 
50.-150. 

- 3 

L7157-18 



I -
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Sample ID Matrix 

Analyte 

98-PB05-J.5-3 Soil 

See Attached Data Sheet 

Custom GC Fuels Analysis 

Result 
Reporting 

Limit 
Units Comment 

Sampled: 07/16198 
Custom GC Fuels Analysis: 08/06198 

------~------- Analyzed: 08/06198 by RJ 

OREGON ANALYTICAL LABORATORY 

.-\ l)i\hion of Ponl,111d l;t:ncr.11 Ek(rrk 
1--1-8.=iS S.\\'. Scho!b fern Ro,id, Fk,n1.'rto11, OR troo

Phonc 503-S90-.=i300 • F.n 503-590-140..J-

L7157 

Project: 91 C0796B 

IP 

Lab Number 

4 
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Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

I -
PNA & PCP LCS 

by modified EPA method 8270 (SIM) 

Sample ID Lab Number 

Analyte Recovery 

L7157 

Project: 91 C0796B 

COMMENT 

Sampled: NA 

LCS0723M ______________ _:_A:.:n:::.•:olYc:Z::•::.dcc: ::.0.:.:71::.23::19::_B::_ _________ ._ 

CAS# 

91-20-3 Naphthalene .. 

208-96-8 Acenaphthylene .. 

83-32-9 Acenaphthene .. 

86-73-7 Fluorene .. 
87-86-5 Pentachlorophenol . 

85-01-8 Phenanthrene . 

120-12-7 Anthracene . 

206-44-0 Fluoranthene .. 

129-00-0 Pyrene ..... 

56-55-3 Benzo[a]anthracene .. 

218-01-9 Chrysene ... 

205-99-2 Benzo[b]fiuoranthene. 

207-08-9 Benzo[k]fiuoranthene . 

50-32-8 Benzo[a]pyrene ... 

193-39-5 lndeno[1,2,3-cd]pyrene . 

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

191-24-2 Benzo[g,h,i]perylene . 

89% 
92% 

105% 

96% 
58% 

106% 
93% 

94% 
97% 
99% 
101% 

93% 
97% 

92% 
80% 

76% 
82% 

2-F!uorophenol 

Phenol-d4 

2,4,6-T ribromophenol 

Base /_Neutral Surrogates: __ 
1.2-Dichlorobenzene-d4 

Nitrobenzene-dS 

2-Fluorobiphenyl 

----·--·--------·-· -~ 

OREGON ANALYTICAL LABORATORY 

A Di\'ision of Ponl.rnd General Ekctri..:: 
14855 S.\\'. Old Scholls Ferry Ro,1d, Be.n·erton, OR 97007 

Phone 503-590-5300 • F,1x 503-590-1-!0-! 
\\"\\Wn.,l.ih ,·nm in.ii• Tnll-i--:r,·c 1 ~nn-6.+..J.-0967 

Recovery 

LD'072JM 

95% 
100% 
68% 

LCS0723M 

88% 
87% 
96% 

none detected = nd 



I 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Sample ID 

Analyte 

98-5896-60 SOil 

GAS# 

91-20-3 Naphthalene .. 
208-96-8 Acenaphthylene .. 
83-32-9 Acenaphthene ... 

86-73-7 Fluorene ... 
87-86-5 Pentachloropheno! . 
85-01-8 Phenanthrene . 

120-12-7 Anthracene .. 

206-44-0 Fluoranthene . 
129-00-0 Pyrene ... 
56-55-3 Benzo[aJanthracene. 

218-01-9 Chrysene .... 

205-99-2 Benzo[b]fluoranthene .. 

207-08-9 Benzo[k]fluoranthene .. 
50-32-8 Benzo[a)pyrene. 
193-39-5 lndeno[1,2,3-cd)pyrene . 

53-70-3 Dibenz[a,h)anthracene. 

191-24-2 Benzo[g,h,i]perylene. 

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

Lab Number Lab Number 

Recovery Recovery RPO 

L7/84-3MS L7184-3MSD 

82% 97% 16% 
61% 73% 18% 

90% 64% 33% 
81% 4% 179% 
45% 47% 3% 

-2% -6% 99% 
72% 87% 18% 
70% 86% 21% 
56% 72% 25% 
70% 93% 28% 
73% 104% 35% 

89% 112% 22% 
87% 100% 14% 
73% 93% 23% 

67% 87% 26% 
56% 68% 20% 
78% 95% 19% 

!',cid Surrogates: ___ ·---··---·---------------- __ _ 
2-Fluorophenof 

Phenol-d4 

2,4,6-Tribromophenol 

Base/ Neutral Surrogates: ___ _ 
1,2-Dichlorobenzene-d4 
Nitrobenzene-d5 
2-Ffuorobiphenyl 

OREGON ANALYTICAL LABORATORY 

.-\ Dh·ision of Porrl.lnd Gcnt·.-;1l Electric 
14-855 $.\\'. Old Scholls frrr~· Road, Bc.l\'crton, OR 97007 

Phone 503·590.5300 • F,ix 503·590-14-0-+ 
l\"\\"\\·.o,1J,1b.com/oal • Toll-Free J ·S00-6"+-l:·096'." 

L71 

Project: 91 C07 

COMMENT 

Sampled: 07121/98 

Analyzed: 07123/98 

Recovery Recovery 

UI84-3MS L7JM-3JfSJJ 

92% 83% 
94% 86% 
0% 0% 

1.7184-JMS l.7I8.J-3MSJJ 

101% 87% 
145% 103% 
98% 82% 

none detected ;;: nd 



L j 

'-----' 

I -
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Analyte 

NWTPH-Dx 
Diesel range .. 
Oil range .. 

Surrogates 
Fluorobiphenyl 
0-terphenyl 

Comments: 

Batch Q.C. 
Method Blank 

NWTPH-Dx/Soil (mg/kg) 

Result 

ND 
ND 

___ %.Recovery __ _ 
82 
98 

Reporting 

Limit 

25 
50 

OREGON ANALYTICAL LABORATORY 

:\ Di, i\ion of Portl.lnd l;\.'111:r,1! Ekctri..: 

Q 

:,~1P:ed :)I'. •es 
1

: 0~1 :.: ,,::: e· 

I +85;'> ).\\'. Sd10!1\ h:tT\' Rn.1d. lk,tH'rton. OR 9-uo
Plmne 503-590-5300 • F.n 503 590-1-HH 

111111 n,d.1h c·n111 ,ul • Tnll h·ec' I Sf)().(1-!--!- lJ{)fl-

L7157 

Project: 91 C0796B 
IP 

Date 

Analyzed 

07/23/98 



Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Batch Q.C. 
LCS 

NWTPH-Dx/Soil (mg/kg) 

L715 

Project: 91C0796 

Date 
---------------------~-----··----~------·- -------- -------------------~----~--~----~---------
Analyte 

NWTPH-Dx. 

Surrogates ______ .. _______ .. __ 
Fluorobiphenyl 

0-terphenyl 

Comments: 

Result 

-- 142 - ·-

% Recovery 

96 
108 

True Value % Recovery 

134 -·--1otf 

OREGON ANALYTICAL LABORATORY 

.-\ J)j\ i,1011 ot' l'onl.111d (;..:nL'l"<ll Ek·..:trk 
148:i:1 'i.\\' S..:holh h:rn Ro.id, Fk,1\eno11, OR 9'."'00-

PhonL· ;;o,:: ;i9() ?-30() • l-,l\ :>03 ;i<J0-1-HH 

11\\\\ l>,\/,1h c'<llll ,,.i/ • !,,JI !-r,·c' l ,S()() ()..J..j, l)<-1(,-

Q Analyzed 

07i23/98 



,-, 

I 
/111111111111 

Client: Woodward Clyde Consultants Project: 

Contact: Michelle McClelland 

Analyte 

NWTPH-Dx 
Diesel range ... 

Oil range .. 

_Surrogates 
Fluorobiphenyl 

0-terphenyl 

Comments: 

Batch Q.C. 
Duplicate 

NWTPH-Dx/Soil (mg/kg) 

Duplicate Reporting 

Result Result RPO Limit Q 

---------------·-·--·--------- -- ----·- - ----
9890 
ND 

10600 
ND 

% Recovery % Recovery 

Sample _________ Duplicate _ 
Ml Ml 

Ml Ml 

7 
NA 

OREGON ANALYTICAL LABORATORY 

:\ l)jq~ion of Portl,l!ld li..:rn.:r.11 Ekctrk 
!-l-833 S.\\'. S..:holh Fl.'JT\" Ro.1d, lk,lH.'rtOn, OR 9~oo:

l'honl.' 303 59().,3300 • F.1\ S03-;i9().J..j.(J..j. 

1250 
2500 

l7157 

91C07968 
IP 

Date 

Analyzed 

07123/98 



Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

I -
Batch Q.C. 

MS 

NWTPH-Dx/Soil (mg/kg) 

L715i 

Project: 91 C07968 
IP 

~ample_ _ _______ M_~--- _ -------------~----------- __ _?_'Ile 
Analyte 

NWTPH-Dx .. 

Surrogates ____ _ 
Fluorobiphenyl 

0-terphenyl 

Comments: 

Result Result True Value 

9890 

% Recovery 

Sample 

Ml 
Ml 

Ml 

% Recovery 

MS 
Ml 
Ml 

OREGON ANALYTICAL LABORATORY 

.-\ DJ\ i~ion o( Ponl.rnd l;l°ncr.11 Ek·cmc 

159 

l.+8;i;i "i.\\' Sd1011'> Fern Ro.1d, lk.ncnon, OR 97()0:
l'hrnh' ;i03-:i90 3'300 • F.1, ;i03,:i90 l+O.+ 

111111 ,11l1h,,u11 ,,ii• 1·,,p 1-,·,·,· 1.\:()1111.l-l- f)l/1,-

% Recovery Q Analyzed 

NA 07/23/98 

LI 
,· 

L 



i 1WOODWARD-CLYDE Project Name: _J_. p 
I 

jCHAIN OF CUSTODY RECORD Project Number: 1 J CO J '16 f3 Proiect Manager: T.5 
···:JSOI Fourth Avenue Suite 1500 Sampler (signature): T/Y) . 

Seattle, Washington 98101 Shipping Fonn Tracking Number: ~ ,) ; I 
(206) 343-7933 fax (206) 343-0513 Page/ of Number of Coolers: II~ I -C;;f /1 ,?{',, 

.0 .~ 
. 

Analvses 

J >l "' "' "" ~ 

I i 
g 

1-. I,_ '§ 
~ <) 

0 § 
! ; V .:: 
JDate Time Sample Identification Matrix Lab ID c:. 11... ;;; v 

~ ,,_ C: 0 

' " ~ 

~ ~ "' 15 ~ 

17"1'1'3 i:: ~ a. E 
-i. 
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August 7, 1998 

Michelle McClelland 
Woodward Clyde Consultants 
1501 Fourth Avenue 
Suite 1500 
Seattle, WA 98101 

Re: Laboratory Sample Analysis 

Project: 91 C0796B 
IP 

Project Manager: Michelle McClelland 

Dear Michelle McClelland: 

l7158 

Phone: (206) 343-7933 

FAX: (206) 343-0513 

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 L 7158. 

Sincerely, 

Patty Bo en 
Project Manager 

OREGON ANALYTICAL LABORATORY 

:\ Di\·ision of Portl.rnd Gener.ti Ekark 
1485;) $.\\'. Scho!!s Ferry Ro.1d, !k1,·crton, OR 9700'." 

Phone 503·590-5300 • F,1\ 503-590-1-W-!
,,,n, 11.1L1b c·nn1 'n.11 • Tnl!-l·r~·e 1 N(l(i.(1++ (l{}(,-

) 
/,. 

~ ' . /1,. ,,, ( t ' C ,,., L . J(' 
Juzanne LeMay 1 

QA/QC Officer 
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Sample Summary 
Samele ID Lab# Descrietion 

98-PB11-4.5-6 L7158-1 soil 

98-PB11-6-7.5 L7158-2 soil 

98-PB11-7.5-9 L7158-3 soil 

98-PB11-9-10.5 L7158-4 soil 

98-PB12-4.5-6 L7158-5 soil 

98-PB12-6-7.5 L7158-6 soil 

98-PB12-7.5-9 L7158-7 soil 

98-PB12-9-10.5 L7158-8 soil 

98-PB13-4.5-6 L7158-9 soil 

98-PB 13-6-7. 5 L7158-10 soil 

98-PB13-7.5-9 L7158-11 soil 

Definition of Terms 
Ml Matrix interference. 

ND Analytical result was below the reporting limit. 

Analysts 
Title Initials c.cAc..cn.:cal"--ys-=-ct'---------------

PB Pat Buddrus 
RJ Rick Jordan 

Analysis 

Organics Chemist 
Chemist 

Method Summary 
Method 

Polynuclear Aromatic Hydrocarbons (PNA) and PCP 

Semi-Volatile Petroleum Products 

EPA8270 SIM 

NWTPH-DX 

OREGON ANALYTICAL LABORATORY 

A Di\·ision of Porr!.rnd Gcncr.1! Ekctric 
l-t855 S.\\'. Scholls Ferry Ro.Hi, lknwtnn, OR 97007 

Phnnl' 503-590-5300 • F.u.: 503-590-l-tO-t 
""" ,,1,1~. ,.,, ,,1. T.,11 1:, ... 1 -:nn r-.Lt nqr,-

L7158 

Sameled Received 

07/17/98 09:45 07/17/98 

07/17/98 09:50 07/17/98 

07/17/98 09:55 07/17/98 

07/17/98 09:57 07/17/98 

07/17/98 10:30 07/17/98 

07/17/98 10:35 07/17/98 

07/17/98 10:40 07/17/98 

07/17/98 10:45 07/17/98 

07/17/98 07/17/98 

07/17/98 07/17/98 

07/17/98 07/17/98 



I - L7158 

Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Project: 91 C0796B 
f 

IP . 

Polynuclear Aromatic Hydrocarbons (PNA) and PCP 
by EPA 8270 SIM 

Sample ID Matrix 

Analyte 

98-PBl 1-6-7.5 Soil --------------

See Attached Data Sheet 

98-PBJJ-9-10.5 Soil 

See Attached Data Sheet 

98-PB12-7.5-9 Soil 

See Attached Data Sheet 

Result Reporting 
Limit 

Units Comment 

Sampled: 07117/98 
Extracted: 07124/98 
Analyzed: 07131/98 by PB 

Sampled: 07117198 
Extracted: 07124/98 
Analyzed: 07131/98 by PB 

Sampled: 07117198 
Extracted: 07124/98 

Lab Number 

! 

l7158::, I 
! 

___ A_n_alyzed:_07131/98 by PB _ __________ _ l7158-! 

I '----------------------------------------------------, 

98-PB12-9-10.5 Soil 

See Attached Data Sheet 

Sampled: 07/17/98 
Extracted: 07124/98 

__ Analyzed:_ 07131/98 by PB ______ _ _L7158-i, 

·1 '--------------------------------------------------~ 

98-PB13-7.5-9 Soil 

See Attached Data Sheet 

Sampled: 07117/98 ·1 
Extracted: 07124/98 

1 

________ ____ Analyzed: 07131/98 by PB------ L7158-11I 

OREGON ANALYTICAL LABORATORY 

.\ Dh·ision of Porr!.md G!..'11t:r,1! Electric 
1-1-855 S.\\'. Schol!s fern· R<wi, lk.m:rton, OR 97007 

Phone 503-59().;i,~OO • f.n 5().~-590-1-t-0-t-
,.1. 

1 
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I - L7158 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91 C0796B 

Sample ID 

98-PBJJ-6-7.5 

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 

120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte Results 
Blank 
Result 

SOIL MB0724M 

Naphthalene ............. 4,060,000 nd 
Acenaphthylene .... nd nd 

Acenaphthene ........... 691,000 nd 
Fluorene ................ 537,000 nd 
Pentachlorophenol . nd nd 

Phenanthrene ........... 1,360,000 nd 

Anthracene ..•••••••.... 161,000 nd 
Fluoranthene . ........... 474,000 nd 
Pyrene ................. 340,000 nd 
Benzo[a]anthracene . nd nd 

Chrysene .. nd nd 

Benzo[b]fluoranthene .. nd nd 

Benzo[k]fluoranthene .. nd nd 

Benzo[a]pyrene .. nd nd 

lndeno[1,2,3-cd]pyrene . nd nd 

Dibenz[a,h]anthracene . nd nd 

Benzo[g,h,i]perylene .. nd nd 

Acid Surrogates: ---~· 
2-F!uorophenol 

Pheno!-d4 

2,4,6-T ribromophenol 

~ase !.Neutral Surrogates: 
1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Lab Number 

Reporting 
Limit* 

Units COMMENT 

Sampled: 07117/98 

Analyzed: 07131/98 L7158-2 
·---·---

100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
1,000.000 ug/Kg 

100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 
100,000 ug/Kg 

Recovery Recovery 

L7158-2 MB0724M 
---~-~-----· -· 

Ml 103% 

Ml 138% 
Ml 57% 

l7158-2 MB072./,lf 

Ml 101% 

Ml 91% 

Ml 103% 

none detected = nd 
Elevated Reporting Limit due to sample matrix=• 

Matrix Interference= Ml 

OREGON ANALYTICAL LABORATORY 

A Division of Portland General Electric 

?nr:ed on recycled paoer 

14855 S.W. O!d Scholls Ferry Road, Bca\'crton, OR 97007 
Phone 503-590-5300 • Fax 503-590-1404 

\\·ww n,1l.1b com 1n,1I • Tn!l-Frl't' I -800-644-0967 



Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

I -
EPA Method 8310 Polynuclear Aromatic Hydrocarbons 

& PCP by modified EPA method 8270 (SIM) 

L7158 

Project: 91C07968 

Sample ID ---- Lab Number _ _r 

98-PBJ 1-9-10.5 

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Analyte Results 
Blank Reporting 

Units COMMENT 
Result Limit* 

Sampled: 07/J7;rJB 

SOIL MB0724M Analyzed: 07131/98 L7158-4 
---------~ 

Naphthalene ............. 8,100 nd 1,000 ug/Kg 
Acenaphthylene .. 
Acenaphthene . 
Fluorene. 
Pentachlorophenol . 
Phenanthrene . 
Anthracene ... 
Fluoranthene .. 
Pyrene . 
Benzo[a]anthracene. 
Chrysene. 
Benzo[b)fluoranthene . 
Benzo[k]fluoranthene . 
Benzo[a)pyrene . 
lndeno[1,2,3-cd)pyrene. 
Dibenz[a,h]anthracene .. 
Benzo[g,h,i)perylene. 

nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 10,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 1,000 ug/Kg 

Recovery Recovery 

Acid_ Surrogates: l7!58-I MB0724M 
··--------- - -- -- ----------- ·------ ___ ,, ---------------

2-Fluorophenol Ml 103% 
Phenol-d4 Ml 138% 
2,4,6-Tribromophenol Ml 57% 

Base/ Neutral Surrogates: l7J58-I MB0724M ---- '----- ------------~ -- ----· ---- -------------·-
1,2-Dichlorobenzene-d4 Ml 101% 
Nitrobenzene-d5 Ml 91% 
2-Fluorobiphenyl Ml 103% 

none detected = nd 
Elevated Reporting Limit due to sample matrix = • 

Matrix Interference= Ml 

OREGON ANALYTICAL LABORATORY 

A Division of Portland General Ekctrii.: 
14855 S.\V. Old Scho!!s Ferry Road, Bca\·enon, OR 97007 

Phone 503·590-5300 • F.tx 503-590-1404 
\\W\\"o,1L1h.~·om ln,11 • Toll Frc~· ]-800-6--t..j..{)()()7 
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I - L7158 

Client: Woodward Clyde Consultants 
Contact Michelle McClelland 

Project: 91C07968 

Sample ID 

98-PB12-7.5-9 

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte Results 

SOIL 

Blank 
Result 

MB0714M 

Reporting 
Limit* 

Units COMMENT 

Sampled: 07117/YB 

Analyzed: 07131/YB 

Lab Number 

L7158-7 

Naphthalene . ............ 8,130 nd 1,000 ug/Kg 
Acenaphthylene .... 
Acenaphthene ... 
Fluorene ...... 
Pentachlorophenol ... 
Phenanthrene .. 
Anthracene .. 
Fluoranthene ... 
Pyrene ....... 
Benzo[a]anthracene .. 
Chrysene ..... 
Benzo[b]fiuoranthene . 
Benzo[k]fiuoranthene . 
Benzo[a]pyrene .. 
lndeno[1,2,3-cd]pyrene. 
Dibenz[a,h]anthracene ... 
Benzo[g,h,i]perylene. 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Acid Surrogates: ____ _ 

2-F!uorophenol 

Phenol-d4 

2.4,6-Tribromopheno! 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 

10,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 

Base/ Neutral Surrogates:--~-------
1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Recovery Recovery 

l71S8-7 ,UB0724M 

Ml 103% 
Ml 138% 
Ml 57% 

1.7158-7 MB0724M 

Ml 101% 
Ml 91% 
Ml 103% 

none detected = nd 
Elevated Reporting Limit due to sample matrix=• 

Matrix Interference = MI 

OREGON ANALYTICAL LABORATORY 

A Di\'ision of Portland General Electric 
14855 S.W. Old Scho!ls Ferry Road, Be.l\'crton, OR 97007 

Phone 503-590-5300 • F.n 503-590-1-104 
\\"\\"Wn1hb crwn 1n1l • Tn!I r"rel' J .:,;:nn.fl++.(N67 



I - L715f 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91 C07961 

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

Sample ID Lab Numbef 
--~----------------·----------------------------- I 

Analyte Results Blank Reporting Units COMMENT \ 
Result Limit* 

Sampled: 07117198 
98-PB12-9-J0.5 SOIL MB0724M Analyzed: 07/31198 £7158-81 

CAS# 

91-20-3 Naphthalene ............. 6,700 nd 100 ug/Kg 
208-96-8 Acenaphthylene . 
83-32-9 Acenaphthene . 
86-73-7 Fluorene. 
87-86-5 Pentachlorophenol ... 
85-01-8 Phenanthrene . 
120-12-7 Anthracene . 
206-44-0 Fluoranthene . 
129-00-0 Pyrene. 
56-55-3 Benzo[a]anthracene ... 

218-01-9 Chrysene. 
205-99-2 Benzo[b]fluoranthene. 
207-08-9 Benzo[k]fluoranthene . 
50-32-8 Benzo[a]pyrene. 
193-39-5 lndeno[1,2,3-cd]pyrene. 
53-70-3 Dibenz[a,h]anthracene. 
191-24-2 Benzo[g,h,i]perylene .. 

c:ir1~1ed on -~cycred oaoer 

nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 1,000 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 100 ug/Kg 

Acid Surrogates:_" _______ -----------· _____________ _ 
2-Fluorophenol 

Phenol-d4 

2,4,6-Tribromophenol 

Base/ Neutral Surrogates:--------·----------
1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

Recovery 

l7}58-8 

92% 
117% 
78% 

L7 /58-8 

87% 
66% 
96% 

Recovery 

MB0724M 

103% 
138% 
57% 

MB07UM 

101% 
91% 
103% 

none detected = nd 
Elevated Reporting Limit due to sample matrix = • 

Matrix Interference = MI 

OREGON ANALYTICAL LABORATORY 

A Division of Porrland Genera! Electric 
14855 S.W. Old Scholls Ferry Road, Bc.t\'Crton, OR 97007 

Phone 503-590-5300 • F.n 503-590-I404 
\\'\\''' n1hh ,"<"" 1,,,1 • T1111 1-",·-·,· 1 c::nf' r,.1.1.nor,-
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I - L7158 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91C0796B 

Sample ID 

98-PB/3-7.5-9 

CAS# 
91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte Results 

SOIL 

Blank 
Result 

MB0724M 

Reporting 
Limit* 

Units COMMENT 

Sampled: 07117/98 

Analyzed: 07131198 

Lab Number 

L7/58-II 

Naphthalene ............. 11,800 nd 1,000 ug/Kg 

Acenaphthylene ..... 
Acenaphthene ..... 
Fluorene .. 
Pentachlorophenol .. 
Phenanthrene . 
Anthracene ... 
Fluoranthene . 
Pyrene .... 
Benzo[a]anthracene ...... 
Chrysene ...... 
Benzo[b]fluoranthene .... 
Benzo[k]fluoranthene .... 
Benzo[a]pyrene ..... 
lndeno[1,2,3-cd]pyrene .. 
Dibenz[a,h]anthracene ... 
Benzo[g,h,i]perylene .. 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 10,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

nd nd 1,000 

Acid Surrogates:_--·--·---
2-Fluorophenol 

Phenol-d4 

2,4,6-Tribromophenol 

Base/ Neutral Surrogates: 

1,2-Dichlorobenzene-d4 

Nitrobenzene-dS 

2-Fluorobiphenyl 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

Recovery Recovery 

L7158-Il MB0724M 

Ml 103% 
Ml 138% 
Ml 57% 

L7158-ll JIB0724M 

Ml 101% 
Ml 91% 

Ml 103% 

none detected = nd 
Elevated Reporting Limit due to sample matrix=• 

Matrix Interference= Ml 

OREGON ANALYTICAL LABORATORY 

:\ Division of Portland Genera! Electric 

Printed or recycled 0ct0er 

14855 S.W. Old Scholls Ferry Road, Beaverton, OR 97007 
Phone 503-590-5300 • Fax 503-590-1404 

\\W\\'n,1l.1h (()fll /n,11 • Tnll-Frt't' l-,'rn0-644-0967 



I - l7158 

Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Project: 91 C0796B 
IP 

Sample ID 

Analyte 

98-PBI 1-6-7.5 

Diesel Region 
Oil Region 

Matrix 

Soil 

Semi-Volatile Petroleum Products 
by NWTPH-DX 

LabNumbe; ------~--------~-----
Result Reporting 

Limit 

Surrogate 
2-Fluorobiphenyl 
0-terphenyl 

13,000 
ND 

25. 
50. 

Units 
(ppm) Comment 

Sampled: 07/17198 
Extracted: 07123198 
Analyzed: 07/27198 by kJ 

---· 
mg/kg 1 

mg/kg 

Recovery Limit 
Ml 50. - 150. 
Ml 50.-150. 

i 

l7!58 _ 

j 

1 Pattern does not resemble a typical product. 

! 

-----------------------------------------------: i 
Sampled: 07117/98 • 

1

. 

98-PB//-9-10.5 Soil 

Diesel Region 
Oil Region 

Surrogate 
2:F11.1orobiphenyl 
0-terphenyl 

Extracted: 07123/98 . 
___________ Analyzed: 07124/98 by RJ ____________ J-__7158"' j 

54. 25. mg/kg 1 I 
ND 50. mg/kg 

Recovery 
. 89.%. 

96.% 

Limit 
50. -150. 
50. - 150. 

1 Pattern does not suggest a typical product. 

98-PB/2-7.5-9 Soil 

Diesel Region 
Oil Region 

Surrogate 
2:Fluorobiphenyl 
0-terphenyl 

100 
ND 

25. 
50. 

Sampled: 07117/98 , 
Extracted: 07/23/98 I 
Analyzed:_ 07/24198 by RJ ·-- --~~------- l7I58-·, I 

m~g 1 ,f 

mg/kg 

Recovery --- . 84.% 
89.% 

Limit 
so: -150. 
50. -150. 

I I 
i 
! 

1 Pattern does not suggest a typical product. 

OREGON ANALYTICAL LABORATORY 

A Di\·ision of Portl.rnd Gener,,! Electric 
14855 S.\\'. Sdwll~ Ferry Ro,1d, Be.m:rton, OR 97007 

Phone fiOJ-590-5300 • f.1x 503-590·1-:H)-t 
'""' ,,,1,1~. ,I • T II \', - I '-/'11' "'. l rl(l, -

- 2 



I - L7158 

Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Project: 91 C07968 

IP 

Sample ID 

Analyte 

98-PB/2-9-10.5 

Diesel Region 
Oil Region 

98-PB13-7.5-9 

Diesel Region 
Oil Region 

Matrix 

Soil 

Soil 

Semi-Volatile Petroleum Products 
by NWTPH-DX 

Result Reporting 
Limit 

Units 
(ppm) Comment 

Sampled: 07/17/98 
Extracted: 07/23/98 

Lab Number 

___________________ A_n_a_,ly_z_ed_:_0_7!_14_Y_98~by'-R_J ________ f:_71_5_8-8 

Surrogate 
2-Fluorobiphenyl · 
0-terphenyl 

ND 
ND 

25. 
50. 

25. 
50. 

mg/kg 
mg/kg 

Recovery 
86.% 
95.% 

Limit 
50. - 150. 
50. - 150. 

Sampled: 07117/98 
Extracted: 07123/98 
Analyzed: 07124/98 by RJ 

mg/kg 
mg/kg 

ND 
ND 

Surrogate 
2-Fluorobiphenyl · 

--~--~--..:.R::ce.:::coc:v""ery"-- ---~c--'L=imc::cit ~---
93. % 50. -150. 

0-terphenyl 100.% 50. -150. 

OREGON ANALYTICAL LABORATORY 

:\ Dh·i~ion of Porrl.rnd Gcrn.:r,1! Ekcrrk 
!-J.855 S.\\'. S..::lwll~ h:1-r~· Ro,ll-\. lk,m:rton, OR 97007 

Phone 503-590-5300 • F.1\ 503-590-1-HH 
1,1, ··'"' · .,1. T,,11 1~ •.... 1 ~nn r,J..1 nor,-

3 

L7158-11 
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Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Sample ID Matrix 

Analyte 

98-PBll-4.5-6 Soil 

See Attached Data Sheet 

Custom GC Fuels Analysis 

Result 
Reporting 

Limit 
Units Comment 

Sampled: 07/17198 
Custom GC Fuels Analysis: 08106/98 

Analyzed: 08/06/98 by RJ 

OREGON ANALYTICAL LABORATORY 

A Di\·isilm of Portl.rnd Gcncr.i! Ekctrk 
1-1-855 S.\\'. Scholl., f1:rr;-· Rn,1d, lk.1n:rrnn, OR 97007 

Phone 503-590-5300 • F.n 503-590-1..f.04 
11\1·11 o.1l,1h ~·om 10.11 • Tr1!1-~rl't 1 :-:(Hl-<1.J-.f.()9()-

L7158 

Project: 91C07968 

IP 

labNumbL. 

_ L7158~ 

4 
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Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

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

__ s_a_m.,_p;cle_l;._.D _______________ __c_L,ab Number 

CAS# 

91-20-3 

208-96-8 
83-32-9 

86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01 -9 
205-99-2 

207-08-9 

50-32-8 
193-39-5 
53-70-3 
191 -24-2 

Analyte 

Naphthalene . 

Acenaphthylene .. 
Acenaphthene . 

Fluorene. 
Pentachlorophenol .. 
Phenanthrene ... 

Anthracene .. 
Fluoranthene . 
Pyrene ... 
Benzo[a]anth.racene. 
Chrysene. 
Benzo[b]fluoranthene. 
Benzo[k]fluoranthene . 

Benzo[a]pyrene. 
lndeno[1,2,3-cd]pyrene . 
Dibenz[a,h]anthracene. 
Benzo[g,h,i]perylene. 

Recovery 

LCS0723M 

89% 

92% 
105% 
96% 
58% 

106% 
93% 
94% 
97% 
99% 
101% 
93% 

97% 
92% 
80% 
76% 
82% 

Aci~ Surr.?~~!e~: 
2-Fluorophenol 
Phenol-d4 

2,4,6-Tribromophenol 

BaseJ N~utral Surrogates:·-
1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

A Di\·isi1)n of Portl,md General Electric 
14855 S.\V. Old Scholls Ferry Ro.td, Bcan:rton, OR 97007 

Phone 503·590-5300 • F.n: 503-590·1-J.0-!-
_,. T.11 r ... I <'Ari f.!l fl(),\.~ 

L7158 

Project: 91 C07968 

COMMENT 

Sampled: NA 

Analyzed: 07/23198 

Recovery 

I.C.\'0723M --~95o;;-- ·-------~~-
100% 
68% 

LCS07l3M 

88% 
87% 
96% 

none detected ::: nd 



• -
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Sample ID 

Analyte 

98-5896-60 son 
CAS# 

91-20-3 Naphthalene .. 

208-96-8 Acenaphthylene . 

83-32-9 Acenaphthene . 

86-73-7 Fluorene. 
87-86-5 Pentachlorophenol . 

85-01-8 Phenanthrene . 
120-12-7 Anthracene . 
206-44-0 Fluoranthene . 
129-00-0 Pyrene .. 
56-55-3 Benzo[aJanthracene . 

218-01-9 Chrysene. 
205-99-2 Benzo[b]fluoranthene. 

207-08-9 Benzo[k]fluoranthene . 
50-32-8 Benzo[a]pyrene. 

193-39-5 lndeno[1,2,3-cd]pyrene .. 

53-70-3 Oibenz[a,h]anthracene . 
191-24-2 Benzo[g,h,i]perylene. 

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

Lab Number 

Recovery 

L7184-3MS 

82% 

61% 
90% 
81% 

45% 

-2% 
72% 
70% 

56% 

70% 
73% 
89% 

87% 

73% 

67% 
56% 
78% 

Acid Surrogates: 

2-Fluorophenol 

Phenol-d4 

2 ,4,6-TribromophenoJ 

Lab Number 

Recovery 

L7184-3MSD 

97% 
73% 
64% 
4% 

47% 
-6% 

87% 
86% 
72% 

93% 
104% 
112% 
100% 
93% 
87% 
68% 

95% 

~a-~: I N~_~t!al ~~!:~~-~at:~_: 
1,2·Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobipheny! 

RPO 

16% 
18% 
33% 

179% 
3% 

99% 
18% 
21% 
25% 
28% 
35% 
22% 
14% 
23% 
26% 
20% 
19% 

OREGON ANALYTICAL LABORATORY 

A Division of Porrl.rnd Gt'r,..:ra! Elccrrio.: 
14S55 S.\V. Old Scholls Fcrrr R<Md, lk.1\'crton, OR 97007 

Phone 503-590-5300 • E1x 503,590-1-HH 
\\I\W.o.11,1b . ...:om /0,11 • Tnll- Fr,·,· 1 .. '-iflO.r,-1..t.ncJr, -

L7158 

Project: 91 C079681 

COMMENT 

Sampled: 07/21/98 
Analyzed: 07123/98 

Recovery 

L7J8./-3JIS 
----92% ---

94% 
0% 

Recovery 

L7 I /i-1-JMSD 

83% 
86% 
0% 

L7J8./.JMS L7J8./.JMS/J --~-.-----~ 
101% 87% 
145% 
98% 

103% 
82% 

none detected = nd 



Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Analyte 

NWTPH-Dx ------~· ---------

Diesel range .. 
Oil range .... 

' -
Batch Q.C. 
Method Blank 

NWTPH-Dx/Soil (mg/kg) 

Reporting ------~ 
Result 

ND 
ND 

Limit 

25 
50 

Surrogates ~---- ____________ __ % __ Recovery __ _ 
Fluorobiphenyl 82 

0-terphenyl 98 

Q 

L ·1 Comments: 

- j 

OREGON ANALYTICAL LABORATORY 

. .\ l )i, t~ion (Ji'!\ 1rtl.md licncr.1! Ek..:tri<.: 
l-!-833 \ \\'. Sdrnll~ F1:1-r, Rn.id. lk,1,cmm, OR ,roo

l'h,111<.: ,:;03.390.,:;.:;oo • F.1, 303-i,90 1-W+ 

L7158 

Project: 91 C07968 
IP 

Date 

Analyzed 

07/23/98 
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Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Analyte 

NWTPH-Dx. 

Surrogates~-- ____ _________ _ 
Fluorobiphenyl 

0-terphenyl 

Comments: 

Batch Q.C. 
LCS 

NWTPH-Dx/Soil (mg/kg) 

Result True Value % Recovery 

!o Reco~~_!Y __ 
96 

108 

134 106 

OREGON ANALYTICAL LABORATORY 

.\ !)1\1,1()!11)t P(1rtL111d li~·11n,1I E!1xtr1c 

J +N:i;i .'-!.\\'. 'lchnlh h:rn Rn.id. Jk.n l'rtnn. OR 9:--{)(J
l'linn,: ;i03 ;i 1)() :'i300 • l·,1, ;i03 ;'ilJ(J 1-W+ 

Q 

L7158 

Project: 91C07968 
JP 

Date 

Analyzed 

-,,,,,. ii' 

i 
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Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Analyte 

NWTPH-Dx 
Diesel range . 

Oil range. 

Surrogates _ 
Fluorobiphenyl 

0-terphenyl 

Comments: 

Batch Q.C. 
Duplicate 

NWTPH-Dx/Soil (mg/kg) 

Result 

12700 
ND 

% Recovery 

Sample 

Ml 

Ml 

Duplicate 

Result RPD 

12400 2 
ND NA 

% Recovery 

Duplicate 

Ml 
Ml 

OREGON ANALYTICAL LABORATORY 

.--\ l)i\ i,ion of Portl.rnd ll..:11..:r.1! l:k..:m..: 
l-rn:i:i 'i.\\·. \~·ho!!, h:1T\ Ro.1d. lk,l\ertn11. ()R 9-oo

llJJ<i11L' :iu,:;.;;90.:,.::()(J • 1-.. 1, ;;03 ;i9().J"ftH 
., "" . , ,1 ,I, -, ,,,, . , ,1 • i ,11 1., , , ) \l()j) r,..!J f\ll1,-

Reporting 

Limit 

L7158 

Project: 91 C0796B 
IP 

Q 

Date 

Analyzed 

25 07/27/98 
50 



Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

I 

Batch Q.C. 
MS 

NWTPH-Dx/Soil (mg/kg) 

Sample 
Result 

MS 
Result True Value % Recovery 

NWTPH-Dx. 

Surrogates __ 
Fluorobiphenyl 

0-terphenyl 

Comments: 

. - ____ ,, __ - -·---- ----~----- ------
9890 Ml 159 NA 

% Recovery 

Sample 

Ml 
Ml 

% Recovery 

MS 
Ml 
Ml 

OREGON ANALYTICAL LABORATORY 

:\ Di\ i~ion ot' Pnnbnd 1..;,:ni:r.11 Ek..:rnL· 
1-J.~;i,; i.:.\\' 'l..:holl\ Fern Ro,hL !kl\LTton. ()R 9-oo

Phu11e :i03-.=;90-:i300 • !;,\\ ,;03 :>90- !-W-1-
• I • ' " ' I ,•1111 ! ! '"'' -

L7158 

Project: 91C0796a: 

Q 

IP' 

Date 

Analyzed 

07123/98 

I 

I 
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August 28, 1998 

Michelle McClelland 
Woodward Clyde Consultants 
150 I Fourth Avenue 
Suite 1500 
Seattle, WA 9810 I 

Re: Laboratory Sample Analysis 

Project: 91 C0796B 
IP 

Project Manager: Michelle McClelland 

Dear Michelle McClelland: 

I - L7229 

Phone: (206) 343-7933 

FAX: (206) 343-0513 

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 L 7229. 

Sincerely, 

Patty Boyd~,

Project Manager 

OREGON ANALYTICAL LABORATORY 

A Di\'ision of Portl,rnd Gener,ll Electric 
14855 S.\\'. Old S..:holb h:rn· Ro,lLL lk.m:rton, OR 9:"007 

Phnnl.'. 503-590-s.::oo • F.I\ 503-590-1-H>+ 
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Sample Summary 
Samele ID Lab# Descrietion Sameled 

97-49-6-7.5 L7229-1 soil 07/20/98 09:30 

97-49-7.5-9 L7229-2 soil 07/20/98 09:36 

97-49-9-10.5 L7229-3 soil 07/20/98 09:40 

97-5A-9.5-11 L7229-4 soil 07/21/98 13:10 

97-5A-11-12.5 L7229-5 soil 07/21/98 13:15 

97-5A-12.5-14 L7229-6 soil 07/21/98 13:20 

97-5A-14-15.5 L7229-7 soil 07/21/98 13:25 

98PB-14-4.5-6 L7229-8 soil 07/21/98 15:15 

98PB-14-6-7.5 L7229-9 soil 07/21/98 15:20 

98PB-14-7.5-9 L7229-10 soil 07/21/98 15:25 

98PB-14-9-10.5 L7229-11 soil 07/21/98 15:30 

97-10A-9.5-11 L7229-12 soil 07/22/98 13:05 

97-10A-11-12.5 L7229-13 soil 07/22/98 13:10 

97-69-4.5-6 L7229-14 soil 07 /23/98 17 :45 

97-69-6-7.5 L7229-15 soil 07/23/98 17:50 

97 -68-7. 5-9 L7229-16 soil 07/23/98 17:55 

97-69-9-10.5 L7229-17 soil 07/23/98 18:00 

97-69-10.5-12 L7229-18 soil 07 /23/98 18:05 

97-69-12-13.5 L7229-19 soil 07 /23/98 18:06 

Definition of Terms 
D Reported value is based on a dilution. 

ND 

Initials --
PB 

RJ 

Analytical result was below the reporting limit. 

Analyst 
Pat Buddrus 

Rick Jordan 

Analysts 
Title 
Organics Chemist 

Chemist 

OREGON ANALYTICAL LABORATORY 

:\ Divi!>ion of Portl.rnd General Ele,tric 
1..J.855 S.\\'. Old S<.:ho!ls Ferry Ro.,d, lk,n·erton, OR 97007 

Phont.' 503-590-5300 • F.u 503-590" 1--t.O-+ 

L7229 

Received 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 

07/24/98 



Analysis 

I -
Method Summary 

Method 

Polynuclear Aromatic Hydrocarbons (PNA) and PCP 

Semi-Volatile Petroleum Products 

EPA 8270 SIM 

NWTPH-DX 

-~qEGON AN4L'-r' r1CAL t .).B0RATORY 

:\ Di\·i,ion of PonJ,111d Cicnl.'r,1! Electric 
t..J-8:i:i S.\\'. Old Si:ho/b Fern· Rn.1d, lk.1n-no11. OR 97007 

!'hon,: ,;03.,;90 .3300 • F.n ,;03.,:;90. J-tO+ 

l7229 



Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

• - L7229 

Project: 91 C0796B 

IP 

Polynuclear Aromatic Hydrocarbons (PNA) and PCP 
by EPA 8270 SIM 

Sample ID __________ l';f_atrix_ ____ _ 

Analyte 

fj 
97-4B-6-7.5 Soil ~-~----------~------- -

-------·-- ----- Rep·o-rttng 
Result Limit Units Comment 

Sampled: 07/20/98 
Extracted: 07129/98 
Analyzed: 08/05/98 by PB 

Lab Number 

l7229-I 

r··: See Attached Data Sheet 
11'---------------

r. 97-4B-9-I0.5 Soil 

Sampled: 07/20/98 
Extracted: 07/29/98 
Analyzed:__08/051_98 by PB L7229-3 

., See Attached Data Sheet ~-------------------------------------------------' 

:·] 97-SA-9.5-11 lJ ..... --------- Soil 

Sampled: 07/21/98 
Extracted: 07/29/98 
Analyzed: 08/08/98 by PB L7229-4 

See Attached Data Sheet ·--------------------------------------------------' 

97-SA-/2.5-14 Soil 

See Attached Data Sheet 

. -iJ 98PB-/4-7.5-9 Soil 

See Attached Data Sheet 

l / 
97-IOA-9.5-11 Soil 

See Attached Data Sheet 

Sampled: 0712//98 
Extracted: 07129/98 
Analyzed: 08/08198 by PB 

Sampled: 07/21/98 
Extracted: 07/29198 
Analyzed: 08/08/98 by PB 

Sampled: 07122/98 
Extracted: 07/29198 
Analyzed: 08/08/98 by PB 

OREGON ANALYTICAL ;_AS0RATORY 

;\ Di\·ision of Port!.rnd llt·ncr,,J Ekcrrk 
14855 S.\\'. Oki Sd10lls Fl..'IT\. Ro,1d, lknenon, OR 97'007 

Phone 503-590-5300 • F.1\ 503-590· 1+04 

l7229-6 

l7229-JO 

l7229-12 

1 



Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

• - L7229 

Project: 91C07968, 

IP 

Polynuclear Aromatic Hydrocarbons (PNA) and PCP 
by EPA 8270 SIM 

Sample[D 

Analyte 

l11atdx 

97-IOA-11-12.5 Soil 

See Attached Data Sheet 

97-6B-7.5-9 Soil 

See Attached Data Sheet 

97-6B-I0.5-I2 Soil 

See Attached Data Sheet 

Reporting 
Result Limit Units 

.\ D1vi~ion of Pon!.rnd l~l'rll'r,11 Ek..:trk 

Comment 

Sampled: 07/22198 
Extracted: 07129198 
Analyzed: 08/05/98 by PB 

Sampled: 07/23198 
Extracted: 07/29/98 
Analyzed: 08/05198 by PB 

Sampled: 07/23/98 
Extracted: 07/29/98 
Analyzed: 08/05198 by PB 

l 48:i:i S.\\·. Old Schnlb fl.'rn· Ro,1d, lk,wcrtnn, OR 9:;-()()7" 
Phonl.' :i03·:i90·:i300 • F.1, ,;03-:ilJO !40-J. 

Lab Number 

L7229-I6 

L7229-I8 

2 
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I - L7229 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91 C0796B 

Sample ID 

97-4B-6-7,5 

CAS# 
91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Lab Number 

Blank Reporting 
Analyte Results 

Result Limit* 
Units COMMENT 

Sampled: 07/20198 

SOIL MB0729M Analyzed: 08/05/YB L7229-l 

Naphthalene ............. 900 nd 100 ug/Kg 
Acenaphthylene . 
Acenaphthene . 
Fluorene ... 
Pentachlorophenol . 
Phenanthrene . 
Anthracene . 
Fluoranthene .. 

Pyrene . 
Benzo[a]anthracene. 
Chrysene .. 
Benzo[b]fluoranthene . 
Benzo[k]fluoranthene .. 
Benzo[a]pyrene . 
lndeno[1,2,3-cd]pyrene . 
Dlbenz[a,h]anthracene . 
Benzo[g,h,i]perylene . 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 
nd nd 100 ug/Kg 
nd nd 1,000 ug/Kg 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 
nd nd 100 ug/Kg 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 

nd nd 100 ug/Kg 

Recovery Recovery 

Acid Surro~~tes: l7229-J MB0729M 
-- ·-- -----------------

2-Fluorophenol 109% 111% 

Phenol-d4 148% 147% 

2 ,4,6-T ribromophenol 120% 124% 

Base I Neutral Surrogates:--·------------~- l7229-J JIB0729,1! 

1,2-Dichlorobenzene-d4 104% 106% 

Nitrobenzene-d5 85% 83% 
2-Fluorobipheny! 103% 111% 

none detected = nd 
Elevated Reporting Limit due to sample matrix= • 

Matrix Interference = MI 

OREGON ANALYTICAL LABORATORY 

:\ l)1\1~i1111 c1(P<>rtl.111d L;L'11l.'l\ll Ek..:rn,.: 
l+K,;,;, \\' Old \~·holh fern Ro.id. lkl\crrnn. OR lY-()0-

l'h"n~· ;;03 :>lJrl :>300 • l·,1, ;;03 ;90.!-HH 



I - L7229 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91 C0796E 

Sample ID 

97-4B-9-J0.5 

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte 

SOIL 

Naphthalene . 
Acenaphthylene .. 
Acenaphthene . 
Fluorene. 
Pentachlorophenol . 
Phenanthrene . 
Anthracene . 
Fluoranthene .. 
Pyrene . 
Benzo[a]anthracene . 
Chrysene. 
Benzo[b]fluoranthene . 
Benzo[k]fluoranthene . 
Benzo[a]pyrene . 
lndeno[1,2,3-cd]pyrene. 
Dibenz[a,h]anthracene. 
Benzo[g,h,i]perylene . 

Results 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Blank 
Result 

MB0729M 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Reporting 
Limit 

10 
10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

Lab Number: 

COMMENT 

Sampled: 07120/98 

Analyzed: 08105/98 --===:.:._::==c ____ :=_Lcc:7219-3 l 

Recovery 

l7229-3 A_c_id _Surrogates: ___ _ 
---------------------·---~----

Recovery 

MB0729,H 

111% 
147% 
124% 

2-Fluorophenol 

Phenol-d4 

2,4,6-Tribromopheno! 

Base I N_eut~al Su_rrogates: ·-------_______ _ 
1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

:\ J)j\ i,1011 of Ponl.md l;l'lln,1! Eil'ctrK 
1-J.8:i:i ').\\' { lid \~·hull, h·rn R11,1 l. lk11 nron. ( }R 9~00-

.I ,1, , I • 1· .11 I ,, , 1 ,•nn ,, t l /\(}(, -

110% 
154% 
137% 

98% 
91% 
102% 

.l/80729,lf 

106% 
83% 
111% 

none detected = nd 
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Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

I - L7229 

Project: 91 C0796B 

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

Sample ID 

Analyte 

97-5A-9.5-ll SOIL 

CAS# 

91-20-3 Naphthalene .. 
208-96-8 Acenaphthylene ... 
83-32-9 Acenaphthene . 

86-73-7 Fluorene .. 
87-86-5 Pentachlorophenol . 

85-01-8 Phenanthrene .. 
120-12-7 Anthracene . 
206-44-0 Fluoranthene ... 
129-00-0 Pyrene .. 
56-55-3 Benzo[a]anthracene .. 

218-01-9 Chrysene. 
205-99-2 Benzo[b]fluoranthene . 
207-08-9 Benzo[k]fluoranthene . 
50-32-8 Benzo[a]pyrene. 
193-39-5 lndeno[1,2,3-cd]pyrene. 
53-70-3 Dibenz[a,h]anthracene . 
191-24-2 Benzo[g,h,i]perylene . 

Results 
Blank Reporting 

Units 
Result Limit 

MB0729M 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 
nd nd 100 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 
nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

nd nd 10 ug/Kg 

Ac_id Surrogates: __ _ 

2-Fluorophenol 

Phenol-d4 

2,4,6-Tribromophenol 

Base I Neutral Surrogates: -------·-·--- ·---------- ------

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

:\ J)t\i\i1i11 (1f!'11nL111d (;t.:ncr.11 Ek~·rn..: 
!+~,;,; S.\\'. Old s~·holl, h-rn R11,1-L !k.1H'l"ton. OR 9-00'.'" 

]%i11o.: 303 ,;t)I) i'i300 • ]·,l\ :,113.:,9().J .. H)..j. 

Lab Number 

COMMENT 

Sampled: 07/21198 

Analyzed: 08108198 L7229-4 

Recovery Recovery 

L7229-I ,HB0729ilJ 

112% 111% 
153% 147% 
137% 124% 

L7229-I MB0729M 
------·- ... -----

95% 106% 
87% 83% 
93% 111% 

none detected = nd 
Matrix Interference= Ml 



Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

• 
L72~ 

Project: 91 C079 

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

Sample ID 

97-SA-12.S-/4 

~ 
91-20-3 

208-96-8 
83-32-9 
86,73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 

191-24-2 

Analyte 

SOIL 

Naphthalene . 
Acenaphthylene .. 
Acenaphthene .. 
Fluorene. 
Pentachlorophenol . 
Phenanthrene .. 
Anthracene . 
Fluoranthene ............ 
Pyrene ................. 
Benzo[a]anthracene ...... 
Chrysene ... ............ 
Benzo[b]fluoranthene ..... 
Benzo[k]ftuoranthene . 
Benzo[a]pyrene .......... 
lndeno[1,2,3-cd]pyrene .. 
Dibenz[a,h]anthracene . 
Benzo[g,h,i]perylene ...... 

Results 

·-----

nd 
nd 
nd 
nd 
nd 
nd 
nd 
14 
15 
11 
13 
21 
nd 
15 
nd 
nd 
13 

Blank 
Result 

MB0729M 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

A_cid Surrogates: ____ _ 

2-Fluorophenol 

PhenoJ-d4 

2.4.6-Tribromophenol 

Reporting 
Limit 

10 
10 
10 
10 

100 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 

Units 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

Base/ Neutral ~urrogates: ______________________ _ 

1.2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyt 

OREGON ANALYTICAL LABORATORY 

!'horn: :iU3 ;i90 :i300 • 1.1, ,;03 :i9(1 1-W..J-
. . " \ I ~'r l<I , I ! !1( I,, -

COMMENT 

Sampled: 0712//98 

Analyzed: 08/08198 

Recovery 

l7229-6 

115% 
160% 
149% 

Recovery 

MB0729M 

111% 
147% 
124% 

L7219-6 .1!B0729M -------
99% 106% 
94% 83% 
98% 111% 

Lab Numb 

l7229-( 

none detected = nd 
Matrix Interference= Ml 



I 
L7229 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91 C0796B 

-1 Sample ID 

Analyte 

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

Results 
Blank 
Result 

Reporting 
Limit 

Units COMMENT 

Lab Number 

. ,-. ------------------------------cc---c-,--,c=-c-c------~ • · Sampled: 07/11/98 

L: 98PB:~

3 
:::Lhthalene.. . . . . . . . . . . . 

25 
MB~:9M 

10 
ug/Kg Analyzed: 08108/98 

L7229-IO 

L 
l 

r 

208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Acenaphthylene . . nd nd 1 O ug/Kg 
Acenaphthene . . . nd nd 10 ug/Kg 
Fluorene . . . . nd nd 10 ug/Kg 
Pentachlorophenol . nd nd 100 ug/Kg 
Phenanthrene . nd nd 10 ug/Kg 
Anthracene . . nd nd 10 ug/Kg 
Fluoranthene . nd nd 1 o ug/Kg 
Pyrene . nd nd 10 ug/Kg 
Benzo[a]anthracene. nd nd 10 ug/Kg 
Chrysene . nd nd 10 ug/Kg 
Benzo[b]fiuoranthene. nd nd 10 ug/Kg 
Benzo[k]fiuoranthene . nd nd 10 ug/Kg 
Benzo[a]pyrene. nd nd 10 ug/Kg 
lndeno[1,2,3-cd]pyrene. nd nd 10 ug/Kg 
Dibenz[a,h]anthracene. nd nd 10 ug/Kg 
Benzo[g,h,i]perylene. nd nd 10 ug/Kg 

Acid_ Surrogates: ___________ _ 
2-Fluorophenol 

Phenol-d4 

2,4,6-Tribromophenol 

Base I Neutral Surrogates: ___ _ 

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

.-\ Di1 hion 01· Portl.rnd l;cncr,1! Ek..:tn..: 
14-.S'.':) 'i \\' ()1,l \..:ho!!'> h:rn Rn,1d, H<..'.~\LTton. (Ht 9-00-

l'hnnl.'. ;;o.~ ;\90 ,;300 • l·,l\ ;;o_::.;;90 1-Hl-! 

Recovery 

L7229-10 

113% 
156% 
148% 

94% 
92% 
95% 

Recovery 

MB0729M 

111% 
147% 
124% 

.\IB0729,ll 

106% 
83% 
111% 

none detected = nd 
Matrix Interference= Ml 



I - L7229, 

Client: Woodward Clyde Consultants 
Contact Michelle McClelland 

Project: 91 C0796B 

Sample ID 

97-JOA-9.5-1 I 

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte 

SOIL 

Naphthalene .. 
Acenaphthylene . 
Acenaphthene . 
Fluorene. 
Pentachlorophenol . 
Phenanthrene . 
Anthracene . 
Fluoranthene .. 
Pyrene. 
Benzo[a]anthracene . 
Chrysene ... 
Benzo[b]fluoranlhene .. 
Benzo[k]fluoranthene .. 
Benzo[a]pyrene . 
lndeno[1,2,3-cd]pyrene . 
Dibenz[a,h]anthracene . 
Benzo[g,h,i]perylene. 

Lab Number/ -

Results 
Blank Reporting 

Units COMMENT 
Result Limit 

Sampled: 07122198 

MB0729M Analyzed: 08108/M L7229-12 i 

- . I 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 100 ug/Kg 
nd nd 10 ug/Kg 

I nd nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg :, 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 

I nd nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg 
nd nd 10 ug/Kg I 

Recovery Recovery 
L7229-12 MB0729Jl Acid Surrogates: ______ ---------~--

:1 2-Fluorophenol 

Phenol-d4 

2,4,6-Tribromophenol 

Base I_ Neutral Surrogates: 
- -- ------·---------- ---· ----------

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

.-\ Di\i\inn nt' PonL111d (;rnL·r,11 l·.k..:tri..:: 
!-tS:7i:i \ \\·. Okl "i..:holl\ Fern Rn,1d. lkn~'no:1. OR troo

l'honc ;;03 ,:;9() ;;300 • l·.1\ ;;03 ,:;un J--l-0..J-

112% 
154% 
148% 

L7229-J2 

95% 
92% 
96% 

111% 
147% 
124% 

,1/B0729JI 

106% 
83% 
111% 

none detected = nd 
Matrix Interference= Ml 
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Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

I - l7229 

Project: 91C0796B 

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

Sample ID Lab Number 

Analyte Results 
Blank Reporting 

Units COMMENT 
Result Limit 

Sampled: 07121!?8 

97-JOA-11-12,5 SOIL MB0719M Analyzed: 08/05!?8 l7229-/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 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 Benzo[a]anthracene . 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 Benzo[k]fluoranthene . nd nd 10 ug/Kg 

50-32-8 Benzo[a]pyrene. nd nd 10 ug/Kg 

193-39-5 lndeno[1,2,3-cd]pyrene . nd nd 10 ug/Kg 

53-70-3 Dibenz[a,h]anthracene .. nd nd 10 ug/Kg 

191-24-2 Benzo[g,h,i]perylene . nd nd 10 ug/Kg 

Recovery Recovery 

Acid Surrogates: _______________ l7229-13 JIB0729M 

2-Fluorophenol 108% 111% 
Phenol-d4 148% 147% 
2.4,6-Tribromophenol 145% 124% 

Base I Neutral Surrogates: L7229-13 MB0729M 

1,2-Dichlorobenzene-d4 96% 106% 
Nitrobenzene-d5 81% 83% 
2-Fluorobiphenyl 100% 111% 

none detected ~ nd 

OREGON ANALYTICAL '-ABORATORY 



I - L7229 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project 91 C0796B 

Sample ID 

97-6B-7.5-9 

CAS# 

91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 
120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

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

Analyte 

SOIL 

Naphthalene ............. 
Acenaphthylene .. 
Acenaphthene ... , ....... 
Fluorene ................ 
Pentachlorophenol . 
Phenanthrene ... , .... , .. 
Anthracene ... , .... , .... 
Fluoranthene ....... , .... 
Pyrene ................. 
Benzo[a]anthracene . 
Chrysene. 
Benzo[b]fiuoranthene. 
Benzo[k]fiuoranthene . 
Benzo[a]pyrene . 
lndeno[1,2,3-cd]pyrene .. 
Dibenz[a,h]anthracene . 
Benzo[g,h,i]perylene . 

Results 
Blank 
Result 

MB0729M 

187,000 
nd 

4,290 
3,840 

nd 
12,700 
1,420 
4,740 
3,270 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Acid Surrogates: _____ _ 

2-Fluorophenol 

Pheno!-d4 

2,4,6-TribromophenoJ 

nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 
nd 

Reporting 
Limit* 

1,000 
1,000 
1,000 
1,000 
10,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

Units 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

~ase_ / N~utral Surro~ates: ~ _____ ~a--------~--

1,2-Dichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobipheny! 

COMMENT 

Sampled: 07/23/YB 

Analyzed: 08105/YB 

Recovery 

L7129-J6 

Ml 
Ml 
Ml 

Ml 
Ml 
Ml 

Recovery 

MB0729M 

111% 
147% 
124% 

,\/B0729M 

106% 
83% 
111% 

Lab Number 

L7229-/6 

none detected = nd 
Elevated Reporting Limit due to sample matrix=• 

Matrix Interference= Ml 

OREGON ANALYTICAL LABORATORY 

:\ D111,inn of Portl.rnd ttL'lll.'!',ll 1-'.k(tn~· 
1-J..S:iii ',\\'<>Id ',t'\10!1, h:rn R,l,ld, Ho.:-11cnon. OR (roo

l'h<)J1l' .;03 ,;l)() _;3()() • !-,\\ .;,13 .;tJ0-!-1-0-1-
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- L7229 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Project: 91 C0796B 

Sample ID 

97-6B-I0.5-12 

CAS# 
91-20-3 
208-96-8 
83-32-9 
86-73-7 
87-86-5 
85-01-8 

120-12-7 
206-44-0 
129-00-0 
56-55-3 

218-01-9 
205-99-2 
207-08-9 
50-32-8 
193-39-5 
53-70-3 
191-24-2 

Analyte 

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

Results 
Blank 
Result 

Reporting 
Limit* 

Units COMMENT 

Sampled: 07/23198 

Lab Number 

SOIL MB0729M 
·----· 

Analyzed: 08!05!'J8 _____ L __ 72_2_9-_I_B 

Naphthalene ............. 245,000 nd 
Acenaphthylene .......... nd nd 
Acenaphthene .......... , 55,500 nd 
Fluorene , ....• , , ...... , . 53,800 nd 
Pentachlorophenol .. nd nd 
Phenanthrene ........... 141,000 nd 
Anthracene , ............ 53,600 nd 
Fluoranthene ...• , . , ..... 47,500 nd 
Pyrene ..... , ....... , ... 31,800 nd 
Benzo[a]anthracene ...... 7,900 nd 
Chrysene ............... 7,320 nd 
Benzo[b]fluoranthene ..... 3,950 nd 
Benzo[k]fluoranthene . , . , . 1,320 nd 
Benzo[a]pyrene . , ........ 2,210 nd 
lndeno[1,2,3-cd]pyrene. nd nd 
Dibenz[a,h]anthracene . nd nd 
Benzo[g,h,i]perylene . nd nd 

Acid Surrogates: ____ .. __ 

2-Fluorophenol 

Phenol-d4 
2 ,4,6-Tribromophenol 

Base/ Neutral Surrogates: 

1,2-Dichtorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
1,000 ug/Kg 
10,000 ug/Kg 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

Recovery Recovery 

l7229-18 J180729M 

Ml 111% 
Ml 147% 
Ml 124% 

L7229-JS MB0729M 

Ml 106% 
Ml 83% 
Ml 111% 

none detected = nd 
Elevated Reporting Limit due to sample matrix=• 

Matrix Interference= Ml 

OREGON ANALYTICAL LABORATORY 

:\ l)i\1~io111lf Portl.rnd (.;,:11,:r,11 Ek..:rri..: 
1+8:i:i S.\\·. Old s~·holh F<:ITI Ro.hi. lk.ni:rroiL OR 9-00'." 

!'hnnl.' :i03·:ilJIJ.,'.'300 • l .1, :i03·:i90 !+O-! 
' • ,. " ! , ,•nn , '. • 11<)r, -



I - l722! 

Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 
Project: 91C07961 

IP 

Sample IQ ____ l'tfatrix 

Analyte 

97-4B-6-7.5 Soil 

Diesel Region 

Oil Region 

97-4B-9-!0.5 Soil 

Diesel Region 

Oil Region 

97-SA-9.5-1 I Soil 

Diesel Region 

Oil Region 

Semi-Volatile Petroleum Products 
by NWTPH-DX 

Reporting Uriits- ----- - - ------ --
Result Limit (ppm) Comment 

Sampled: 07/20198 
Extracted: 07127/98 
Analyzed: 07/30/98 by RJ --- ---- ---

ND 25. mg/kg 
ND 50. mg/kg 

Surro_gate Recovery __ Limit 
2-Fluorobiphenyl 80.% 50 - 150 
0-terphenyl 95.% 50 - 150 

Sampled: 07120/98 
Extracted: 07/27198 
Analyzed: __ 07/30/98 by RJ 

ND 25. mg/kg 
ND 50. mg/kg 

Surrog?te Limit 
2-Fluorobiphenyl 

~ecove_ry _____ 
- --------------

72.% 50- 150 
0-terphenyl 89.% 50- 150 

Sampled: 07/21198 
Extracted: 07127198 
Analyzed: 07/30/98 by RJ 

ND 25. mg/kg 
ND 50. mg/kg 

Surrogate Recovery 
2-Fluorobiphenyl 81.% 
0-terphenyl 96.% 

OREGON AN,'.\LYTl-:AL. LABORATORY 

.-\ Division of Portl.lnd Gi:ner.1! Ekaric 
14855 S.\\'. Old Scholb Ft'rr!· R.o,1d, lkm:rton, OR 9'.""007 

Phone 503-59().;i_i()() • F.1, 50.~-590-1-tO+ 
.i • r " 1· ...• 1 ,..>1111 ,, , ! 11<)1,-

Limit 
50 - 150 
50 - 150 

3 

LabNumJ 

l7229 

L7229, 

l7229-



Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

I 

Semi-Volatile Petroleum Products 
by NWTPH-DX 

L7229 

Project: 91 C0796B 

IP 

Lab Number Sample ID ____ " _________ J!fatrix 

Analyte 

Reporting Un HS -- -------~------------------
Result Comment Limit (ppm) 

n 97-SA-12.5-14 Soil 

Sampled: 07/21/98 
Extracted: 07127/98 
Analyzed: 07/30/98 by RJ l7229-6 

r 
[ 
". 
i 
L ~ 

[l 

LJ 

u 
:! 

Diesel Region 

Oil Region 

98PB-/4-7.5-9 

Diesel Region 

Oil Region 

97-IOA-9.5-11 

Diesel Region 

Oil Region 

Soil 

Soil 

----·--- -- -----~--- -------- --------·--- -- ---- --

Surrogate 
2-Fluorobiphenyl -
0-terphenyl 

Surrogate 
2-Fluorobiphenyl 
0-terphenyl 

Surrogate 
2-Fluorobiphenyl 
0-terphenyl 

ND 25. 
ND 50. 

ND 25. 
ND 50_ 

ND 25_ 

ND 50. 

mg/kg 

mg/kg 
Recovery 

iif% 
91.% 

Sampled: 
Extracted: 
Analyzed: 

---------- -----

mg/kg 

mg/kg 
Recovery 

-- Si:%-

96.% 

Sampled: 
Extracted: 
Analyzed: 

mg/kg 

mg/kg 

Recovery 
85.% 

102.% 

OREGON ANALYTICAL LABORATORY 

:\ Didsion of Portl,rnd General Ekctrk 
14835 S.\\'. Old S..:holls h.'!T\' R.o.1d, Bc,l\crton, OR 97007 

Ph(ll1l' 30.)-;i90-;i.::Oo • F,l.\ ;,o;::.;,90-l-H)-+ 
. ''"'' '' /\(), -

Limit 
50----150 
50 - 150 

07/21/98 
07127/98 
0 713 0/98 by RJ - --------------- -

Limit 

50 -150 
50 - 150 

07122/98 
07/27/98 
07/30/98 by RJ 

Limit 
50 - 150 
50- 150 

- 4 

l7229-10 

l7229-12 



I - L7229 

Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Project: 91C07968 

IP 

SampldD -·-·· 

Analyte 

11,fatrix 

97-/0A-IJ-/2.5 Soil 

Diesel Region 

Oil Region 

97-6B-7.5-9 Soil 

Diesel Region 
Oil Region 

Semi-Volatile Petroleum Products 
by NWTPH-DX 

Result 

s_urrogate 
2-Fluorobiphenyl 
0-terphenyl 

Surrogate 
2-Fluorobiphenyl 
0-terphenyl 

ND 

ND 

490 
ND 

Reporting ·· · ·· Units 
Comment Limit (ppm) 

25. 

50. 

25. 
50. 

mg/kg 

mg/kg 

Sampled: 07/22198 
Extracted: 07127/98 
Analyzed: 07129/98.by RJ 

_ _ _ _ Recovery 
84.% 

104.% 

Limit 
50 - 150 
50 - 150 

Sampled: 07/23198 
Extracted: 07/27198 
Analyzed: 07/30198.by .RJ. 

mg/kg 1 

mg/kg 

_ Recov~ry __ _ 
80.% 
89.% 

Limit 
50- 150 
50 - 150 

1 Pattern does not resemble a typical product. 

97-6B-I0.5-/2 

Diesel Region 
Oil Region 

Soil 

Surrogate 
2-Fluorobiphenyl 
0-terphenyl 

1,900 
ND 

250 
500 

Sampled: 07/23/98 
Extracted: 07127198 
Analyzed: 0713//98 by RJ 

mg/kg 
mg/kg 

Recov~iy _ 
91.% 
85.% 

1,D 

D 

Limit 
50-156' 
50- 150 

1 Pattern does not resemble a typical product. 

OREGON ANALYTICAL LABORATORY 

:\ Di\·i~ion of Portl.md Gc1,.:r,1! Electric 
14855 S.\\'. Old Scholl\ i-:i.:rry Ro,1d, !k.1n·rro11, OR 9700;" 

Phonl.' ::i03'-590-5300 • F.1\. 50.3-590-1-1-0+ 
.1.1, • I • T ll \" I ~·nn ,. I T /\U,,-

5 

Lab Number I 
' 

l7229-I}. I 
I 

I 
I 

L7229-/6 I 
' 

l7229-/8 



.-. 

' L l 

r 

I -
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Analyte 

NWTPH-Dx 
Diesel range .. 

Oil range ... 

-~~~~-9':1!~S _ 
Fluorobiphenyl 
0-terphenyl 

Comments: 

Batch Q.C. 
Method Blank 

NWTPH-Dx/Soil (mg/kg) 

Result 

ND 
ND 

% Recovery_ 
102 
123 

. Repo_rting __ 

Limit 

25 
50 

OREGON ANALYTICAL LABORATORY 

..-\ Di,,ision of Portl,rnd c.;cnt'r,1! Electric 

Q 

!4-855 S.\\'. Old Scho!b Ferry Ro,1d, lk,wcrton, OR 97007 
Phonl' 503-590-5300 • F,t\ 503-590- ! 404-

L7229 

Project: 91C0796B 
IP 

Date 

Analyzed 

07/29/98 



I -
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Analyte 

NWTPH-Dx 
--a--·-••----.-· ----"' 

Diesel range . 
OH range. 

Surrogates 
Fluorobiphenyl 

0-terphenyl 

Comments: 

Batch Q.C. 
Duplicate 

NWTPH-Dx/Soil (mg/kg) 

Result 

ND 
ND 

% Recovery 

Sample 

84 
104 

Duplicate 
Result 

ND 
ND 

% Recovery 

Duplicate 
79 
98 

RPO 

---- ··-----

NA 
NA 

OREGON ANALYTIC~L LABORATORY 

A Di\·ision of Porrl.111d Genera! Electric 
148:iS S.\\'. Old Sd10lh Fen-~· Ro.Hi. lk.1n-rton, OR 97007 

Phone 503-.'.l90-S300 • i-:.1, 503-390- !40-t 

Reporting 

Limit 

25 
50 

L7229 

Project: 91C07968' 
IP 

Q 

Date 

Analyzed 

07/29/98 
I 

I 
I 

I 

J 
I 



: ] 
' 

: l 

I 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

Analyte 

- ------·--
NWTPH-Dx. 

Surrogates 
Fluorobiphenyl 

0-terphenyl 

Comments: 

Batch Q.C. 
MS 

NWTPH-Dx/Soil (mg/kg) 

Sample MS 
Result Result True Value 

----- - --- ---
ND 146 

% Recovery % Recovery 

Sample MS 
84 84 
104 101 

OREGON ANALYTIC.1-\L LABORATORY 

:\ Di,·ision of Port!.rnd llcncr.1l Ekctric 

162 

1..\.855 S.\\'. Old Sd1olls Ferry Ro.1d, Bc.1n:rton, OR 97007 

1 ,I, ,1 • T II 1.·. 1 <,/f\(1 /, 1.t nor,-

% Recovery 

90 

L7229 

Project: 91C0796B 
IP 

Date 

Q Analyzed 

07/29/98 



I -
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Analyte 

NwrPH-Dx. 

Surrogates 
Fluorobiphenyl 

0-terphenyl 

Comments: 

Batch Q.C. 
LCS 

NWTPH-Dx/Soil (mg/kg) 

Result True Value % Recovery 

146 

% Recovery 

90 

106 

134 

OREGON AN.~\LYT:C:-..L LABORATOPY 

:\ DJ\·i~ion of Portbnd Gcnl'r.1! Ek<.:tric 

109 

148:i;i S.W. Old \.:holh h:rn· Road. Bcarcrron, OR 97007 
Phone :i03-:i90-:i300 • F.1\ ;i03-:i90·140..J. 

Q 

L7229 

Project: 91 C0796B 

IP 

Date 

Analyzed 

- 07/29/98 



! 
J 

i : 

l j 

I -
Client: Woodward Clyde Consultants 

Contact: Michelle McClelland 

Analyte 

NWTPH-Dx 
Diesel range . 

Oil range .. 

s_~~rl?g_~!~-~--
Fluorobiphenyl 

0-terphenyl 

Comments: 

Batch Q.C. 
Method Blank 

NWTPH-Dx/Soil (mg/kg) 

Result 

ND 
ND 

% Recov~ry 
102 
123 

Reporting 

Limit 

25 
50 

OREGON ANALYTICAi. LABORATORY 

A Di,·i:.ion of Port!.rnd Gcncr.11 Ekctrk 

Q 

l-J.8:i5 S.\\'. O!d Scholls fern· Ro.1d, lk.1\·cnnn, OR 97007 
l'hone 503·590-5300 • F,1\ 503-590-1-l0-1 

' • T ,, ,. ' ''1111 ;, ! '/\!){,-

L7229 

Project: 91 C0796B 

IP 

Date 

Analyzed 

07129/98 



( I 
11/1111/1/11119 

Client: Woodward Clyde Consultants 
Contact: Michello McClelland 

Sample ID 

Analyto 

~ 
91-20-3 Naphthalene ............... 

208-96-8 Acenaphthylene ............. 
83-32-9 Acenaphthene .............. 
86-73-7 Fluorene .................. 
87-86-5 Pentachlorophenol .......... 
85-01-8 Phenanthrene .............. 

120-12-7 Anthracene ................ 
206-44-0 F/uoranthene ............... 
129-00-0 Pyrene .................... 
56-55-3 Benzo(a]anthracene ...... 

218-01-9 Chrysene .................. 
205-99-2 Benzo[bffluoranthene ......•. 
207-08-9 Benzo[k(fluoranthene ...... · .. 
50-32-8 Benzo[a]pyrene ............. 
193-39-5 lndeno[1,2,3-cd]pyrene ....... 
53-70-3 Dibenz[a,h]anthracene ....... 
191-24-2 Benzo[g,h,i]perylene ..... 

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

Lab Number 

Recovery 

LCS0723M 

89% 
92% 
105% 
96% 
58% 
106% 
93% 
94% 
97% 
99% 
101% 
93% 
97% 
92% 
80% 
76% 
82% 

Acid Surrogates: 
2-F/uorophenof 

Phenol-d4 

2,4,6-Tribromophenol 

Base/ Neutral Surrogates: 
1,2-Dichlorobenzene-d4 

Nitrobenzene-dS 

2-Fluorobiphenyl 

OREGON ANALYTICAL LABORATORY 

• \ J )1\ 1~u ,n , ,r 1'11rt!.1t1d t;c11cr JI F!c(tn.: 
J-J..~.i.i..; \\' 'i~h,,11~ l·ern R11.1d, BeJ\enon, ClR •roo~ 

/'h"lll' i!H i 1HJ i.HHJ • l·J\ i03 .i(JO i104 
,11 ' ' • ! ' I , ',',>t1 . l ! uJ, -

L7229 

Project: 91 C07968 

COMMENT 

Sampled: NA 
Analyzed: 07123/98 

Rocovory 

LCS072JM 

95% 
100% 
68% 

LCS072JM 

88% 
87% 
96% 

none detected :::: nd 



( 

Client: Woodward Clyde Consultants 
Contact: Michelle McClelland 

OAL ( 
I 

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

Sample ID Lab Number Lab Number 

L7229 

Project: 91 C0796B 

' Analyte Recovery Recovery RPO COMMENT 1.__ ___________________________________ --1 

98-5896.60 SOIL 

~ 
91-20-3 Naphthalene ............... 

208-96-8 Acenaphthylene ............. 

83-32-9 Acenaphthene .............. 

86-73-7 Fluorene .................. 

87-86-5 Pentachlorophenol .......... 

85-01-8 Phenanthrene .............. 

120-12-7 Anthracene ................ 

206-44-0 Fluoranthene ............... 

129-00-0 Pyrene .................... 

56-55-3 Benzo[a]anthracene ......... 

218-01-9 Chrysene .................. 

205-99-2 Benzo[b]fluoranthene ........ 

207-08-9 Benzo[k]fluoranthene ...... : . 

50-32-8 Benzo[a]pyrene ............. 

193-39-5 lndeno[1,2,3-cd]pyrene ... 

53-70-3 Oibenz[a,h]anthracene .... 

191-24--2 Benzo[g,h,i]perylene ...... 

L7/84-JMS L7181-JMSD 

82% 
61% 
90% 
81% 
45% 
-2% 

72% 
70% 
56% 
70% 
73% 
89% 
87% 
73% 
67% 
56% 
78% 

Acid Surrogates: 
2-Fluorophenol 
Phenol-d4 

2,4,6-Tribromophenol 

97% 
73% 
64% 
4% 

47% 
-6% 
87% 
86% 
72% 
93% 
104% 
112% 
100% 

93% 
87% 
68% 

95% 

Base/ Neutral Surrogates: 
1,2-0ichlorobenzene-d4 

Nitrobenzene-d5 

2-Fluorobiphenyl 

16% 
18% 
33% 

179% 
3% 

99% 
18% 
21% 
25% 
28% 
35% 
22% 
14% 
23% 
26% 
20% 
19% 

OREGON ANALYTICAL LABORATORY 

.\ [)1\1,1t111 ,1! !'11rtl.1nd l;~·1wr.1I !·k~tn~· 
!-+K:i:i..; W ..;~hnlh h:rn R,,.1.I, !k,l\l..°rl<'i\, ()R •J'."'00"'' 

!'h.,111: :.o.~ ;l)(J ; WO • J· l\ ;u,; ;,10 ! HM 

t' ""··-

Sampled: 07/21198 

Analyzed: 07123/98 

Recovery Recovery 

L7JB4-3/,IS l7164-JMSD 

92% 83% 
94% 86% 
0% 0% 

L7184-JMS L7/U-JMSD 

101% 87% 

145% 103% 
98% 82% 

none detected = nd 
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WOODWARD-CLYDE Project Name: IP 
CHAIN OF CUSTODY RECORD Project Number: Cl J (' O 1 Cj (:, 13 Proiect Manager: TS 

., 

1501 Fourth Avenue Suite 1500 Sampler (si,maturc): TY\'\ 
Seattle. Washington 9810 l Shipping Form Tracking Number: 

(''"' 
206) 343-7933 fax (206) 343-05 lJ Pa~e I of I Number of Coolers: I 

,;:' Anal· ses 

~ 
f 

. r- C: 

t~ -,., ... 
• ~o.. > ( 

Sample Identification Matrix Lab ID 
·:, 

Date Time a Ei "' c:; ~ 

:-- I ..... ... 
~ ... 

::i: ::i::: 
~ 

Cl.. 
c.. 

;-. ?f , 
'. 

7 1.o cciir 1711- [..\1(2, - <,, - I, i;::, ', t"") i \ '1-72'1-I I',{ ',{ . 
N I 

7 z.o ~1,1, Cl1-LIG -1.t:i- a "i l'"li I -'l H 0 L D N I 

I 2.0 fthll" en- 1.1 o. - Cl - 10, 5 C::.ni I -3 X ~ N . 
/z.1 I ;,Ir-, Q ,- i;.; A - a.,::;_ 11 Soi t -II X )( N I 
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December 17, 1997 

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

Re: IP/91C0796B 

Dear Tim: 

Columbia 
Analytical 
Services'°'· 

Service Request No: K9708358 

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 K97083 58. 

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

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

Respectfolly submitted, 

Columbia Analytical Services, Inc, 

r ' Elizabeth Schneider 
Project Chemist 

ES/td Pagel of_~j(,l~·-



ASTM 

A2LA 

CARB 

CAS Number 

CFC 

CFU 

DEC 

DEQ 

DHS 

DOE 

DOH 

EPA 

ELAP 

GC 

GC/MS 

J 

LUFT 

M 

MCL 

MDL 

MPN 

MRL 

NA 

NAN 

NC 

NCASI 

ND 

NIOSH 

PQL 

RCRA 

SIM 

TPH 

tr 

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 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 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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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Woodward-Clyde 
IP/91 C0796B 
Soil 

CASE NARRATIVE 

Service Request No.: 
Date Received: 

K9708358 
11/11/97 

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 holding 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 IP-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 QNQC 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. 

I /· Approved by ______________ ....;;;..,.. __ Date ; .': · 1- z l 00003 
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Client: \Voodwar<l-C!ydc 

Project: IP/91 C07%13 

Sample Matrix: Soil 

Prep Method: NONE 
Analysis Method: I oil.3M 
Test Notes: 

Sample Name 

IP-97-2.A.4.5 
lP-97-2.A-9.0 
IP-97-8.A-4.5 
IP-97-8.A-9.0 
[P-97-3.A-5 
lP-97-1.A-1 l 
LP-97-()J\-l.5 
IP-97-•IJ\-I I 

COLUMBIA ANALYTICAL SERVICES, INC. 

Lah Code 

1(9708358-001 
1(9708358-002 
1(9708358-003 
1(9708358-004 
I( 970815 8-00 5 
[(9708158-00(, 
[(9708358-007 
[( 9708158-008 

Analytical Rcporl 

Total Solids 

Date 
Analyzed 

11/12/97 
11/12/97 
11/12/97 
I l/i2/97 
11/12/97 
11/12/97 
11/12/97 
11/12/97 

Sen-ice Request: 1(1J~0815S 

Date Collected: 111111-11/11 "

Date Received: 11/11/!J..., 

Result 

64.-l 
(18,..t 

hl.7 
77.(1 
114.5 
hlJ.J 
70 .8 
75 .0 

Units: l'ERCCNT 
Basis: Wt.:t 

Result 
Notes 

Ap1,ro1·cd By: --------------":::--7.~_,,.,L--=··=----- Date: __ !,_,/__,/"-1-"S"'ft_,···_3-:,__ 
TS~cm1pl~ 02 i:_..i-,1 -==-r 

ll~3~'-TS . .\Gl-QO~ 11 JJ.,i-



Client: Woodward-Clyde 
Project: IP\91 C0796B 
Sample Matrix: Soil 

Base Neutral Analyte 

Naphthalene 
2-Methylnapht.halene 
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)perylene 
Pentachlorophenol 

COLUMBIA ANALYTICAL SERVICES, INC 

Analy1ical Report 

Service Request: K9708358 
Date Collected: 11/10/97 
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-97-2.A-4.5 IP-97-2.A-9.0 IP-97-8.A-4.5 
Lab Code: K9708358-001 K9708358-002 K9708358-003 

Date Analyzed: 11/27/97 11/27/97 11/27/97 

MRL 

5 6 ND ND 
5 ND ND ND 
10 ND ND ND 
10 ND ND ND 
5 ND ND ND 
10 ND ND ND 
IO 14 ND ND 
5 ND ND ND 
IO 14 ND ND 
IO 14 ND IO 
10 ND ND ND 
IO ND ND ND 
10 ND ND ND 
IO ND ND ND 
IO ND ND ND 
5 ND ND II 
5 ND ND ND 
5 ND ND 15 

300 ND ND ND 

Approved By: ____________ 1}19--_· _______ Date ( 2 - );,- - ') r 

08358SV!'.l AY! - J-312/819< 
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Client: Woodward-Clyde 
Project: IP\91 C0796B 
Sample Matrix: Soil 

Base Neutral Analyte 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Pentachlorophenol 

COLUMBIA ANALYTICAL SERVICES, INC. 

Anal1tical Report 

Service Request: K9708358 
Date Collected: l l/10-11/97 
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-97-8.A-9.0 IP-97-3.A-5 IP-97-3.A-ll 

Lab Code: K9708358-004 K9708358-005 K9708358-006 

Date Analyzed: 11/27/97 11/27/97 11/27/97 

MRL 

5 ND 5 ND 
5 ND ND ND 
10 ND ND ND 
10 ND ND ND 
5 ND ND ND 
10 ND ND ND 
10 ND 56 ND 
5 ND ND ND 
10 ND 76 ND 
10 ND 58 ND 
10 ND 18 ND 
10 ND 29 ND 
10 ND 24 ND 
10 ND ND ND 
10 ND 14 ND 
5 ND 8 ND 
5 ND ND ND 
5 ND 12 ND 

300 ND ND ND 

Approved By: -------------1=----'------Date / }_ - ff· ", ""+-

O!B58SVM A Yl . 4,6 !218197 



Client: 
Project: 
Sample Matrix: 

Sample Name: 
Lab Code: 

Analyte 

Acenaphthene 
Pentachlorophenol 
Pyrene 
Benzo(a)pyrene 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Woodward-Clyde 
IP\91 C0796B 
Soil 

Service Request: 
Date Collected: 
Date Received: 

IP-97-9.A-l l 

Date Extracted: 
Date Analyzed: 

Matrix Spike/Duplicate Matrix Spike Summary 
Base Neutral/ Acid Semi volatile Organic Compounds 

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

K9708358-008MS, K9708358-008DMS 
Percent Recovery 

CAS 
Spike Level Sample Spike Result Advisory 
MS DMS Result MS DMS MS DMS Limits 

320 330 213 534 901 100 208 43-l!7 
320 330 ND 366 449 114 136 I8-ll2 
320 330 II 346 342 105 100 24-143 
320 330 ND 277 302 87 92 

Approved By: _ ___,/lm~· ~---r--,flbv!/ _ _,_,__Date /)-}/ 7/IJ 
DMS!S/120594 ~ ~ ( 

08358SVM.AYI ·DMS 12117197 

K9708358 
11/10/97 
11/11/97 
11/12/97 
1 I/27/97 

Relative 
Percent 

Difference 

70 
18 
4 
6 

0 0 0 d'"7N' 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Report 

Client: Woodward-Clyde 
Project: IP\91 C0796B 
Sample Matrix: Soil 

Surrogate Recovery Summary 
Base Neutral/ Acid Semi volatile Organic Compounds 

EPA 3550A in Conjunction with GC/MS SIM Method 

Sample Name Lab Code 

IP-97-2.A-4.5 '<9708358-001 
IP-97-2.A-9.0 K9708358-002 
IP-97-8.A-4.5 K97083 58-003 
IP-97-8.A-9.0 K9708358-004 
IP-97-3.A-5 K9708358-005 
IP-97-3.A-l I K9708358-006 
IP-97-9.A-4.5 K9708358-007 
IP-97-9.A-I I K9708358-008 
IP-97-9.A-11 K9708358-008MS 
IP-97-9.A-1 I K9708358-008DMS 
Lab Control Sample KWG9703514-3 
Method Blank 

2FP 
PHL 
TBP 
NBZ 
FBP 
TPH 

A 

KWG9703514-4 

CAS Acceptance Limits: 

2-Fluorophenol 
Phenol-d6 
2,4,6-Tribromophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl-d14 

Outside acceptance limits; see case narrative. 

P e r C e n t 
2FP PHL TBP 

64 73 58 
69 71 74 
73 82 73 
7 38 31 

67 75 72 
69 82 76 
70 77 70 
69 77 72 
85 85 81 
92 88 84 
77 85 81 
54 74 77 

5-106 5-96 5-110 

Service Request: K9708358 
Date Collected: 11/10/97 
Date Received: 11/11/97 

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

R e C 0 V e r y 
NBZ FBP TPH 

55 75 72 

69 81 87 

68 89 80 
68 2 (A) 81 
69 88 93 
74 60 88 
69 86 80 
74 46 83 
77 79 92 

85 94 90 
77 60 91 

74 16 93 

5-134 5-120 15-145 

Approved By: -----+-/Uu/ ___ _,_,__~~---.<-¥---Date /l-jl ?82 
SU~5ij9~AYI-SURJ'2JSl97 ~ Page :,.;o 



Client: 
Project: 
LCS Matrix: 

Analyte 

Acenaphthene 
Pentachlorophenol 
Pyrene 
Benzo(a)pyrene 

Woodward-Clyde 
IP\9 I C0796B 
Soil 

COLUMBIA ANALYTICAL SERVICES, INC. 

QNQC Report 

Laboratory Control Sample Summary 

Service Request: K9708358 
Date Collected: NA 
Date Received: NA 

Date Extracted: I 1/12/97 
Date Analyzed: I 1/27/97 

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

Units: ug/Kg (ppb) 
CAS 

Percent 
Recovery 

True Percent Advisory 
Value Result Recovery Limits 

240 21 I 88 44-112 

240 248 103 31-113 
240 249 104 44-126 

240 199 83 

Page No 

00009 
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March 16, 1998 

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

Re: IP/9IC0796B 

Dear Tim: 

Columbia 
Analytical 
Services inc. 

Service Request No: K9708358 

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 
are intended to be considered in their entirety, and Columbia Analytical Services, Inc. (CAS) is 
not responsible for use ofless 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. 

l., Elizabeth Schneider 
Project Chemist 

l _; ES/td Page I of __ 2~-

J17 South 1Jth Avenue • PO Oox 479 • Kelso Woshinqron 98626 • Telephone J60!577-7222 • Fox J606J6-10c 0 



; : 

_J 

: i 

lJ 

l ,; 

ASTM 

A2LA 

CARB 

CAS Number 

CFC 

CFU 

DEC 

DEQ 

DHS 

DOE 

DOH 

EPA 

ELAP 

GC 

GC/MS 

J 

LUFT 

M 

MCL 

MDL 

MPN 
MRL 

NA 

NAN 

NC 

NCASI 

ND 

NIOSH 

PQL 

RCRA 

SIM 

TPH 

tr 

Acronyms 

American Society for Testing and Materials 

American Association for Laboratory Accreditation 

California Air Resources Board 

Chemical Atistract 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 

Es.timated 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 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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Client: Woodward-Clyde 
Project: IP\91 C0796B 
Sample Matrix: Soil 

Base Neutral Analyte 

Naphthalene 
2-Methylnaphthalene 
Acenaphthylene 
Acenaphthene 
Dibenzofuran 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz(a)anthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Pentachlorophenol 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

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-4.5 

Service Request: K9708358 
Date Collected: 11/11/97 
Date Received: 11/11/97 

Date Extracted: 11/12/97 

IP-97-9.A-11 Method Blank 

Lab Code: K9708358-007 K9708358-008 KWG9703514-4 

Date Analyzed: 11/27/97 11/26/97-12/ l/97 11/26/97 

MRL 

5 199 3300 ND 
5 ND ND ND 
10 ND ND ND 
10 53 213 ND 
5 46 ND ND 
10 39 101 ND 
10 48 54 ND 
5 61 11 ND 
IO 47 16 ND 
IO 45 II ND 
10 44 ND ND 
10 74 ND ND 
10 86 ND ND 
10 22 ND ND 
10 27 ND ND 
5 21 ND ND 
5 7 ND ND 
5 15 ND ND 

300 ND ND ND 

Approved By: ------------------~:c:::-~ ____ Date: 3 '.·, 'S 
08358SVM.A YI - 7-MB 3/13198 Q O Q V 3 P,g,No 
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December 9, 1997 

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

Re: IP-Longview/91C0796 

DearTim: 

Columbia 
Analytical 
Services inc. 

Service Request No: K9708307 

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 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. lV!y extension is 28 l. 

Respectfi.illy submitted. 

Columbia Analytical Services, Inc. 

Elizabeth Schneider 
L , Project Chemist 

ES/td I )_1 Page l of _ _,__--~-
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ASThI 

A2LA 

CARB 

CAS Number 

CFC 

CFU 
DEC 

DEQ 

DHS 

DOE 

DOH 

EPA 

ELAP 

GC 

GC/MS 

J 

LUFT 

M 

MCL 

MDL 

MPN 

.MRL 

NA 

NA.i~ 

NC 

NCASI 

ND 

NIOSH 

PQL 

RCRA 

SIM 
TPH 

tr 

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 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 USEP A 

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 NIRL 

National Institute for Occupational Safety and Health 

Practical Quantitation Limit 

Resource Conservation and Recovery Act 

Selected Ion ~fonitoring 

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. 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Woodward-Clyde 
IP-Longview/91 C0796 
Soil 

CASE NARRATIVE 

Service Request No.: 
Date Received: 

K9708307 
11/7/97 

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

The following difficulties were ex'])Crienced during analysis of this batch: 

The SIM PAH p-Terphenyl-dl4 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 elevated 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 ______________ ----'-'<::..·-,.L·. ___ Date. __ ,_, _ .. _· _',_· _
7 
__ 
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Client: Woodward-Clyde 

Project: IP-Longview/91 C0796 

Sample Matrix: Soil 

Prep Method: NONE 

Anal)·sis Method: loll.3M 

Test Notes: 

Sample Name 

CP-97-1 A-5' 
lP-97-IA-9' 
[P-Soil-6 
rP-Soil-7 

COLUMBIA ANALYTICAL SERVICES, INC. 

Analytical Report 

Total Solids 

Date 

Lab Code Analyzed 

K9708307-00 I 11/11/97 
K9708307-002 11/11/97 
[(9708307-003 11/11/97 
K9708307-004 11/11/97 

Scn·icc Request: K9708~07 

Date Collected: 11/7/97 

Date Received: 11/7/97 

Result 

69.2 
(19.7 
85.0 
68.6 

Units: PERCENT 

Basis: NA 

Result 
Notes 

Api:·m·ed By: ---------------"==/~--------Date: _.L/,..1,.,_ 
1

3""'-h_,H-_·,_ __ )I I 
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Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Woodward-Clyde 
IP-Longview/91 C0796 
Soil 

Analyucal Report 

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

Units: ug/Kg (ppb) 

Sample Name: IP-97-IA-5' 

Service Request: K9708307 
Date Collected: 11/7/97 
Date Received: l l/7/97 

Date Extracted: 11/ 12/97 

IP-97-lA-9' IP-Soil-6 
Lab Code: K9708307-00 I K9708307-002 K9708307-003 

Date Analyzed: 11/27/97 I l/27/97 11/27/97 

Base Neutral Analyte MRL 

Naphthalene 5 7 ND 35000 
2-Methylnaphthalene 5 ND ND ND 
Acenaphthylene IO ND ND 330 
Acenaphthene lO ND ND 18000 
Dibenzofuran 5 ND ND ND 
Fluorene 10 ND ND 23000 
Phenanthrene 5 ND ND ND 
Anthracene 250 ND ND 20000 
Fluoranthene 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 lO ND ND 255 
Benzo(g,h,i)perylene 10 ND ND 617 
Pentachlorophenol lO ND ND ND 

Page S'o 



Client: 
Project: 
Sample Matrix: 

COLUMBIA ANALYTICAL SERVICES, INC. 

Woodward-Clyde 
IP-Longview/91 C0796 
Soil 

Analytical Report 

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

Units: ug/Kg (ppb) 

Service Request: K9708307 
Date Collected: 11/7/97 
Date Received: 11/7/97 

Date Extracted: 11/12/97 

Sample Name: IP-Soil-7 Method Blank 

Lab Code: K9708307-004 KWG9703514-4 

Date Analyzed: 11/27/97 11/27/97 

Base Neutral Analyte MRL 

Naphthalene 5 25 ND 
2-Methylnaphthalene 5 ND ND 
Acenaphthylene 10 ND ND 

Acenaphthene 10 58 ND 
Dibenzofuran 5 ND ND 
Fluorene 10 100 ND 
Phenanthrene 5 516 ND 
Anthracene 250 47 ND 
Fluoranthene 50 309 ND 

Pyrene 10 180 ND 
Benz(a)anthracene 5 54 ND 
Chrysene 50 59 ND 
Benzo(b )fluoranthene 200 40 ND 
Benzo(k)fluoranthene 30 20 ND 
Benzo(a)pyrene 40 20 ND 
Indeno( 1,2,3-cd)pyrene 5 14 ND 
Dibenz(a,h)anthracene 10 ND ND 

Benzo(g,h,i)perylene 10 13 ND 
Pentachlorophenol 10 ND ND 

Page \'o 
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APPENDIX A 
LABORATORY QC RESULTS 
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COLUMBIA ANALYTICAL SERVICES, INC. 

Client: 
Pro.iect: 

\Voo<l\\ nrd-Cl\<lc 

IP-Longvic,,/9 I C079(1 

Sample Matrix: Soil 

Prep Method: NONE 
Analysis Method: I (,ll 3M 
Test Notes: 

Sample Name Lah Code 

IP-97-1 A-5' 1(97083C7-llll lDUP 

I ~[,up ,21 :;.,-_, 

Q.AJQC Report 

Duplicate SummarY 

Total Solids 

Duplicate 
Date Sample Sam1>le 

Analyzed Result Result 

11/11/97 69.2 71.3 

ScrYicc Request: K1J?()8J()

Date Collerted: 11:"/'J" 

Date Rcccin~d: 1 t/7N7 

Units: 1'1:RCENl 

B,1sis: NA 

Rclath·c 
Percent Result 

A,·cragc Difference Notes 

70.3 3 



Client: 
Project: 
Sample Matrix: 

Woodward-Clyde 

IP-Longview/91 C0796 

Soil 

COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Repon 

Surrogate Recovery Summary 
Base Neutral/ Acid Semivolatile Organic Compounds 

EPA 3550A in Conjunction with GC/MS SIM Method 

Sample Name Lab Code 

IP-97-IA-5' K9708307-001 

IP-97-IA-9' K9708307-002 

IP-Soil-6 K9708307-003 

IP-Soil-7 K9708307-004 

Batch QC K9708358-008 

Batch QC K9708358-008MS 

Batch QC K9708358-008DMS 

Lab Control Sample KWG9703514-3 

Method Blank 

2FP 
PHL 
TBP 

NBZ 
FBP 
TPH 

A 

KWG9703514-4 

CAS Acceptance Limits: 

2-Fluorophenol 
Phenol-d6 

2,4,6-Tribromophenol 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl-dl4 

Outside acceptance limits; sec case narrati\'c. 

p e r C e n 
2FP PHL TBP 

78 87 74 
75 89 82 

67 78 68 

12 35 11 
69 77 72 

85 85 81 

92 88 84 

77 85 81 

54 74 77 

5-106 5-96 5-110 

Approved By: -------\{J?/t-P---l-1------/-~-='--"---J'l,L----Date: I 
SU!Jgij~~Qs.%11.A Yl. St..:R 1215191 

t 

Serrice Request: K9708307 
Date Collected: 11/7/97 
Date Received: 11/7/97 

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

R e C 0 V e r y 
NBZ FBP TPH 

70 89 54 
78 52 91 

105 84 161 (A) 
47 72 87 
74 46 83 

77 79 92 
85 94 90 
77 60 91 
74 16 93 

5-134 5-120 15-145 

Page ;\o 
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Client: 
Project: 
Sample Matrix: 

Sample Nrune: 
Lab Code: 

Analyte 

Acenaphthene 
Pentachlorophenol 
Pyrene 
Benzo(a)pyrene 

A 

COLUMBIA ANALYTICAL SERVICES, INC. 

Woodward-Clyde 
IP-Longview/91 C0796 
Soil 

QA/QC Report 

Service Request: K9708307 
Date Collected: NA 
Date Received: NA 

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) 

Batch QC 
K9708358-008MS, K9708358-008DMS 

Percent Recovery 
CAS Relative 

Spike Level Sample Spike Result Advisory Percent 

MS DMS Result MS DMS MS DMS Limits Difference 

320 330 213 534 901 100 208 43-117 70 

320 330 ND 366 449 114(A) 136(A) 18-112 18 

320 330 II 346 342 105 100 24-143 4 

320 330 ND 277 302 87 92 6 

Outside acceptance limits: see case narrati\'e. 

Approved By: _____ _,,_(;v;J __ __,'--/-----j,Ll~----'---RL------Date 12(o,f1) 
DMSIS/!20594 

08307SVM.AYl · OMS 1218197 Pag~ No 
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COLUMBIA ANALYTICAL SERVICES, INC. 

QA/QC Repon 

Client: Woodward-Clyde Service Request: 
Project: IP-Longview/91 C0796 Date Collected: 
LCS Matrix: 

Analyte 

Acenaphthene 
Pentachlorophenol 
Pyrene 
Benzo(a)pyrene 

Soil Date Received: 
Date Extracted: 
Date Analyzed: 

Laboratory Control Sample Summary 
Base Neutral/ Acid Semi volatile Organic Compounds 

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

True Percent 
Value Result Recovery 

240 211 88 
240 248 103 
240 249 104 
240 199 83 

Approved By: ______ ___.CJ41~---· +-+------,~~-----M¥-----Date: 
LC8~~ti~w~l A YI - LCS l2I5,97 

K9708307 
NA 
NA 
11/12/97 
11/27/97 

CAS 
Percent 

Recovery 
Advisory 

Limits 

44-112 
31-113 
44-126 

Page ~o 
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h1n1CaJ,c ,esl: .. ,5 Se·.• ·"e8}v; son Jose. CA 95131 • 

Anamclrix Laboratories I/ (408) 432-8192, Fax (408) 432-8198 

( '1 ,LJc\' J J .J, 

CfdAIN -OF-CUSTODY REto·Ro 
_.bl. 

PROJECT NUMBER 1
1 PROJECT NAME 

' 
;Type of Analysis 

I n . ' r f' - l c'n C/ V 1 ( IA_) 
I 1 I l-1 I I I 

"'( I 1 l I l I I , \Jc) 1 I I I l I 

l Re_por\ ,pue J Verbal Due Number Tyce I :,·I ! ! I I I I ! Send Report Attention of: Verba Number Tvpe 

<'f!C(')•f[ 

1 "5rc,..•tc(41-cf I l:il.. ! : 1 1 1 1 1 
T ~Y/ s . ' . •. . : / pd T : / / of of "" k : : ! I I I l 

,,, t,r,_.,(,r\., rr 1 1 1 1 I I I I 
l l l l I Cntnrs Containers :?:::1-; I I I I I I I 

Sample Number I Date 1 Time I Comp iMatrix: 1 Station Location '1:-~ II l I l I I I 
'l',•17' ' 1 1 "-.f--.- I I I I I I 
I I I I I I I I l I I I ! 

If-97./!l-!5 I I I I '?,''r I I I I I I I I . . . . . . I I I • , ..... · 
l:~l,.,;V ! ic·,5- ! /5 _L / .J,~r X1 I I ! LLJ / i 

I 
I l 1 -, j I i-~~I I i I I 

' ' I x: I l I I I I' I 
!c3c,I I I I I I I I I I i I 

.L 
fl ' ' ' :r. i' ·'17 - I -1 "f I 

I 7AJ,v I 

+P ' ' - ::..,,,. /-[6 1 

I s.- -1/(' ~' l 

I I I I I I I l I I I 

: : ) 1 I / I / JV, , , , 1 1 1 1 , 

_L p. :.,c. I- 7: 1 1 1 1 I l 
1 1 I x··1 1 1 1 1 1 1 1 1 

' ,- • ' // ' O ' ' ' ' ' ' ' ' ' I I I I I I ) ·l (} / l ./ I I I I I l I 
-+--~----+---+----- ···---- - --- ' ' ' ' ' I • 

l!CC' ! ! ! /\I l i i I I I I i 

1 1 1 1 - 1 l I I -i~i -i r-1 1 i 1 i 
l l l l I I l I I I I I I I 

- . - ' ''' f. 

1 1 t 1 1 I I I Tl -1 r --1 -r 1 1 1 
I I I I I I I I I I I I I I 

! I ' ' ! ! f I 

T 1 I 1 : I I I --,-,I : -: ,--l 1 I I I I l l I I I I I I I I I I 
I ' I ' ' I I I l I I I I I 
I I I I I I I I [ I J I I 1 

l I l I I I I I I I I I I I 
_.l...._______________J____ - ...L__ ___ _L__ ' ' ' ' --'---'---'-- ' ' 

l l l I l I I l I I I I I I 
1-------!,----+I I I I I I 1 

I I I I I I I I I I I I I I 
I I ! I I l l I I I I I I l 

...L.___i_ ______J____ I I I I 

1 / II l1 I I I I ·-:--1 I 1-1,----,------il l-1, : 
l I I I 1 l I I I l 

I I I I I I I I I I I I I ! 
I 
I 

' l 
.L 

' ' ' I 
I 

.L 
I I I I I 

I l I l I 
I I I 1 

I I , , 0 , /: 
l l l l I~,., 

s_ampled by. (Signature) 1
1 

Date/Time 1

1
?!:Lece· d by:~ig re) t' 7 1/d'I/ 

,/; . t 111. '! t:1. A.-1._ L __ __d.._ _ , 
Relinquished by: __ <Siqnature)! Date/Time hi eceived by':(Sig"nature) 

., J-:< , 7 '1/,•v' 7 l 
/Jf:1. U//'C4!r·c .. J1 j I c. 1::,- ! 

-----·· -----

Relinquished by:(Signaturc)T Date/Time I Received by Lab: 
I ' I I 
' I 

..l ' 

1 _oJte/Time 

11117 h-7 /(,/l 
...L ~-'-;-,----I Date/Time 

I 

I 
j Date/Time 
I 

' ! 

Remarks: 

x- )(( 

COMPANY: 
ADDRESS: 

PHONE 

' ' -' I l i i --- l i i ---, -, 

I l I l I I l I I 
I l I l I I I I l 
I 

I 
I 

' .L I I J I I I I 

l l l I I I I 
I l I I I I I 

...J.__1 I I I 

t· 1, r ,, b c 14. 5 

FAX 

i 
I 
~ 

t.. .~. , " ,-f I,·, , h, -,, • ._,,., k ''" ,.,,--,,,,," ,, . L ,I It-,. 

Condition 

of Initial 

Samples 
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