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APPENDIX B—FINAL SOIL CHARACTERIZATION
REPORT
The final soil characterization sampling event for soils from the Undeveloped Area at the
General Motors Powertrain Group (GMPTG) Bay City Plant in Bay City, Michigan was
performed from August 13 to August 15, 1997. This appendix describes the objectives,
rationale, and approach used to develop the final soil characterization sampling strategy,

provides the analytical results of the sampling, and presents an evaluation of the results.

INTRODUCTION

In conformance with onsite Consent Judgment No. 92-3740-CE, dated December 14,
1992, General Motors Corporation (GM) has submitted a remedial investigation and fea-
sibility study (McLaren/Hart 1996a,b), and an ecological assessment (PTI 1996) to the
Michigan Department of Environmental Quality (MDEQ). GM completed the remedial
activities in the Undeveloped Area that were proposed in the feasibility study
(McLaren/Hart 1996b). GM also conducted a survey in the Undeveloped Area to identify
areas containing industrial or demolition debris by digging approximately 300 exploratory
test pits. Following approval by MDEQ, GM removéd the debris and placed clean fill in
areas identified in the survey. A more detailed review of historical sampling events and
response actions in the Undeveloped Area is provided in Volume I of III, Section 3.7 of

the Remedial Action Plan.

MDEQ requested the final soil characterization sampling to supplement the analytical data
that were reported in the remedial investigation (McLaren/Hart 1996a) and were used in
the draft ecological assessment (PTI 1996). The final soil characterization sampling was
designed to provide additional information regarding the distribution of contaminants of
potential concern (CoPCs) in the soil from the portion of the Undeveloped Area being
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considered for transfer as part of the pending natural resources damage (NRD) litigation

proposed settlement.

SAMPLING DESIGN AND METHODS

A total of 42 samples from 21 stations was collected from areas where data gaps were
present and in areas where MDEQ requested increased spatial characterization of CoPC

distribution (PTI 1997). The sampling station locations were selected to complement the

historical data set.

Figure 1 illustrates the location of final soil characterization sampling stations. Most of
the 21 sampling stations are located in the northwestern (11 stations) and southeastern
(6 stations) portions of the site. The remaining four stations are located in the eastern
portion of the Undeveloped Area. Figure1 also shows the stations sampled by
McLaren/Hart (1996a) for which surface soil data are available. Surface soil concentra-
tions at historical sampling stations located in areas that have been remediated and cov-
ered with native fill during voluntary removal activities are now representative of condi-
tions expected in native, non-impacted Michigan soils, and the sample stations are shown

on Figure 1 for reference purposes only.

At each station, soil samples were collected to a depth of 61 cm (24 in.) using a manual
coring device. The samples were subdivided into two discrete samples, or vertical hori-
zons, for analysis. One sample consists of the surface horizon (0- to 15-cm [0- to 6-in.]
depth). The second sample was collected from the 15- to 61-cm (6- to 24-in.) depth
interval (i.e., subsurface sample). The subsurface samples were requested by MDEQ and

are intended to provide information regarding the vertical distribution of constituents.
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Soil samples were visually examined in the field for the presence of anthropogenic material
such as metal, cloth, or wood. Although anthropogenic material was noted in several

borings, no stations were relocated due to excessive anthropogenic material.

ANALYTE LIST AND ANALYTICAL PROCEDURES

The analyte list for the final soil characterization sampling was developed in consultation
with MDEQ. The selected analyte list was approved by MDEQ and consists of barium,
cadmium, chromium, copper, lead, mercury (total and methyl), tin, vanadium, zinc, and
polychlorinated biphenyls (PCBs) (Aroclors®) (Kaelber-Matlock 1997, pers. comm.).

These compounds were selected as analytes because they satisfy one or more of the fol-

lowing criteria:

®  Occur with a frequency that may indicate potential site-related sources

®  Occur at concentrations substantially elevated above Michigan Default
Type A Background Criteria (MDNR 1995), indicating potential local-

ized contributions from human activities
m  Infrequently measured in the McLaren/Hart data set

®  Non-naturally occurring and known onsite sources.

Table 1 summarizes the analytical methods and the target method reporting limits for the
analysis of CoPCs in soil samples from the Undeveloped Area. The quality assurance pro-
cedures used for these analyses meet or exceed applicable U.S. Environmental Protection
Agency (EPA) guidelines. The work plan for the final soil characterization sampling (PTI
1997) provides additional details on the analytical methods and quality assurance and

quality control procedures used for this investigation.
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RESULTS

The analytical results for the final soil characterization sampling are presented in Table 3.
Laboratory reports and the data validation report are presented in Attachment 2. Barium,
cadmium, chromium, copper, lead, mercury, methylmercury, vanadium, and zinc were
detected at all 21 stations in both surface and subsurface soil samples. Tin, however, was
only detected at two stations (UA15 and UA17). The concentrations of CoPCs in the
surface samples (0-15 cm [0-6 in.]) are generally similar to or higher than concentrations
in the corresponding subsurface samples (15-61 cm [6-24 in.]). The results of the final
soil characterization sampling are consistent with findings from previous investigations
that indicate that, with minor exceptions, metals are within the range of values typical of
background concentrations for Michigan. Metals above background concentrations and

PCBs are observed at only a few. locations.

Soil samples were also analyzed for several commercial PCB mixtures (Aroclors®). Aro-
clors® 1016, 1221, 1232, 1242, and 1254 were not detected at any station. Aro-
clors® 1248 and 1260 were detected in surface or subsurface soil samples at 81 and
33.3 percent of the stations, respectively. In contrast, McLaren/Hart (1996a) reported
detecting Aroclors® 1248 and 1254, but not 1260. The reason for this discrepancy in
detected Aroclors® is unclear; however, the analytical method used for Aroclor® analyses
involves matching gas chromatogram peaks to standard Aroclor® patterns. This technique
involves considerable subjectivity on the part of the analyst. The PCB congener composi-
tion of Aroclors® 1254 and 1260 is similar, and weathering of environmental PCB mix-
tures confounds positive identification of the parent Aroclor®. Therefore, it is likely that
the discrepancy between the historical data and current results is due to interpretive differ-

ences between the analysts.

The subsurface (i.e., 15-61 cm [6-24 in.]) soil concentration data are not included in this
discussion because humans and ecological receptors are unlikely to encounter the subsur-

face soil zone. U.S. EPA (1993, 1996) defines the top 2 cm (0.79 in.) as the depth of soil
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where direct contact usually occurs. Because people in residential or commercial/indus-
trial settings may occasionally contact deeper soils while gardening, landscaping, or pre-
paring a site for building construction, surface soil sampling frequently encompasses the
first 15 cm (6 in.) of soil. The surface sample is also believed to represent the zone of
potential exposure for the ecological receptors selected in the ecological assessment (PTI
1996). MDEQ (MDNR 1995) also considers surface soils to be the top 0-15cm
(0-6in.). Thus, although the subsurface concentration data provide information regarding
the vertical distribution of constituents at the site, they do not represent a soil zone of
likely exposure of humans or ecological receptors to CoPCs and are, therefore, not dis-

cussed further in this report.

The concentrations of CoPCs in soils is evaluated using a tiered screening approach. The
analytical results from the final soil characterization stations and the relevant historical
stations (i.e., McLaren/Hart [1996a] stations not covered during remedial activities) are
included in this evaluation. Measured CoPC concentrations are compared to the following

criteria (when available):

m  Michigan Default Type A Background Criteria

m  The concentration range reported in the Michigan Background Soil

Survey

m  Site-specific background concentrations.

If measured concentrations of a metal are less than any of the above background criteria,
the metal is considered to be at background levels and below concentrations of potential
concern. Metal concentrations above site-specific background levels are compared to

Michigan Generic Industrial Criteria.
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Derivation of Site-Specific Background Values

Site-specific background values for metals were developed for the surface soil unit on the
Undeveloped Area using the “Mean plus 3 Standard Deviation” approach provided by
MDEQ (MDNR 1994). Surface soil data presented by McLaren/Hart (1996a) for the
Former Residential Area (FRA) were used to develop the site-specific background values.
The FRA is a flat area approximately 10.7 acres in size, with a land surface elevation of
approximately 10 ft above the low water stage of the Saginaw River. The FRA is located
east of the parking area and the manufacturing building, and is bounded oﬁ the west by
Birney Street and the parking area, on the east by Johnson Street, and on the south by
Ketchum Street and residential areas. The north boundary is Fitzgerald Street on the
western half and Madison Street on the eastern. All structures in the FRA were removed
before GM acquired the property in 1979. The FRA currently consists of maintained lawn
| and areas of trees crisscrossed by paved streets. Documentation indicates that the FRA
was originally developed for and remained in residential use until the late 1970s. The FRA

was never used for industrial or commercial purposes.

MDEQ (MDNR 1994) presents guidelines for establishing site-specific background values
for soil, including guidelines pertaining to site use, data requirements, and a process for
data compilation and statistical data analysis. Site-specific data are evaluated relative to

these guidelines below.

MDEQ (MDNR 1994) states that the location selected for developing site-specific back-
ground values must be an area that has not been affected by environmental contamination
and is representative of natural background conditions. MDNR (1994) acknowledges that
regional factors such as atmospheric deposition from widely dispersed urban sources can
influence background concentrations of metals in soils. The FRA has never been used for
industrial or commercial purposes. Therefore, soils on the FRA have not beén influenced

by site activities, and concentrations of metals are expected to be representative of back-

ground conditions.
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A minimum of four samples from each soil horizon is required by MDNR (1994) to estab-
lish site-specific background values. McLaren/Hart (1996a) reported metals data for sur-
face soils at 11 locations in the FRA. Table 2 presents the results of the site-specific
background values calculation using metals data for the surface soil horizon from the

FRA. Attachment 1 presents the concentration data used to develop the site-specific

background values.

MDEQ (MDNR 1994) states that the data should generally have a coefficient of variance
(CV, or the standard deviation divided by the mean) of less than 0.5 for granular soils, and
less than 0.75 for cohesive soils. The surface soil types in the FRA are predominately
moderately granular, but include moderately cohesive soils as well. The CVs for barium
(0.49), chromium (0.56), copper (0.64), lead (0.78), vanadium (0.74), and zinc (0.61)
were calculated using the entire data set. With the exception of lead, the CVs for these
metals are within the range of recommended CVs. The CV for lead is slightly above the
recommended range of CVs, but is well below 1.0, the criterion for requiring a thorough
evaluation of the data set. The initial CV for cadmium was 0.82 (i.e., the CV calculated
using the entire data set). However, if the highest reported concentration of cadmium
(2.0 mg/kg at BH 648) is removed from the sample population, the CV drops to 0.57,
which is within the recommended range for CVs (the mean drops from 0.64 mg/kg to

0.51 mg/kg).

Comparison of Measured Concentrations to Michigan Background Values

All of the metals analyzed for in this investigation are natural components of the earth’s
crust. Metal concentrations in soil vary geographically and commonly range over several
orders of magnitude. To determine if metal concentrations at a site are elevated above
naturally occurring levels, site-specific concentrations are often compared to regional

background levels. MDEQ’s Waste Management Division performed a background
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survey for certain metals in soil collected from several geographical regions within the
state (MDNR 1991), and developed acceptable default soil cleanup criteria (Default
Type A Background Criteria) using this data set (MDNR 1993). Default Type A Back-
ground Criteria represent the mean plus one standard deviation for the combined back-
ground data set. The range of metal concentrations reported in the Michigan Background

Soil Survey and the Default Type A Background Criteria are provided in Table 4.

Concentrations of barium, cadmium, chromium, copper, lead, mercury, and zinc measured
in soil samples from the Undeveloped Area are compared to the Defaﬁlt Type A Back-
ground Criteria in Figures 2-7 and 9. Default Type A Background Criteria are not avail-
able for methylmercury, tin, or vanadium. A comparison of measured metal concentra-
tions to the range of background concentrations reported in the Michigan Background
Soil Survey (Slayton 1997, pers. comm.; Attachment 3) is also illustrated in these figures.
With the exception of mercury, measured metal concentrations exceeded the range of
background values reported in the Michigan Background Soil Survey at two or more sta-
tions in the Undeveloped Area. Similarly, metal concentrations exceed the Michigan
Default Type A Background Criteria at two or more stations. Therefore, in conformance
with MDEQ guidance (MDNR 1993) site-specific background concentrations were devel-

oped for metals other than mercury.

Comparison of Measured Concentrations To Site-Specific Background
Concentrations

Metal concentrations in soil samples from the portion of the Undeveloped Area being con-
sidered for ownership transfer are compared to the site-specific background concentra-
tions in Figures 2-9. For most metals, a majority of the measured concentrations are well
below the site-specific background levels, and elevated concentrations are only observed
at a few stations. Zinc concentrations exceed the site-specific background values at 4 of
33 stations (12 percent), whereas cadmium, chromium, and copper only exceed site-

specific background levels at 2 stations (6.1 percent). Barium, lead and vanadium con-
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centrations exceed the site-specific background at only one station (3.0 percent). The sta-
tions with the most exceedances of site-specific background concentrations are UA17 and
UAO8. These stations exceed the criteria for 4 and 5 metals, respectively. Sta-
tions BH511, BH513, BH515, BH517, and BH519 have exceedances for only one metal,

and no other stations have exceedances. Comparison of measured concentrations to site-

specific background values are presented in Table 5.

Site-specific background concentrations were not calculated for tin or methylmercury
because the metals were not analyzed for in soil samples from the FRA by McLaren/Hart
(1996a). Tin, however, was only detected at two of 21 stations (9.5 percent) and the con-
centrations were 36 and 41 mg/kg. These measured tin concentrations are within the
range of background concentrations (<0.5-48 mg/kg) reported in sandy soils from the
Saginaw glacial lobe of the State of Michigan (Dragun and Chiasson 1991). Methylmer-
cury concentrations in soil are rarely monitored in background surveys. Methylmercury
concentrations in the organic horizon (5-15 cm [2—6 in.]) of pristine soils from southwest
Quebec, however, are typically on the order of 0.004—0.005 mg/kg. The maximum con-
centration detected in soils from the Undeveloped Area is 0.00126 mg/kg (Chaire de

Recherche en environnement 1993, as cited in Mucci et al. 1995).

Comparison to Michigan Generic Industrial Cleanup Criteria

The Michigan Generic Industrial Cleanup Criteria are intended to expedite the preparation,
review, and approval of remedial action plans by eliminating the development of site-
specific cleanup levels (MDNR 1995). The soil direct contact values identified in these
criteria (Table 4) are protective against long-term, systemic health effects from ingestion
and dermal absorption of hazardous substances in soil. The measured analyte concentra-
tions are compared to the soil direct contact criteria to identify areas of potential concern
within the portion of the Undeveloped Area being considered for ownership transfer

(Table 5). The only exceedances of these criteria are for lead and PCBs at Station UA17.
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Lead and PCB concentrations at this station were approximately two-fold higher than the

applicable generic industrial criteria.

PROPOSED REMEDIAL ACTION

To date, MDEQ-approved remedial activities at the site have been based on exceedances
of Michigan Generic Industrial Cleanup Criteria (McLaren/Hart 1996b). These remedial
activities have consisted of the placement of at least 2 fi of clean fill with or without prior
excavation. In addition, voluntary remedial activities have been completed in areas identi-
fied during the exploratory survey for industrial or demolition debris. During the course
of the current site investigation, no additional areas containing industrial or demolition
debris were identified. GM has placed at least 2 ft of clean soil at the UA17 loéation,

which is consistent with previous remedial decisions.

The boundary for the remediation area is identified in Figure 14. The area of remediation
is approximately 0.57 acre and is defined by the Thiessen polygon for Station UA17. The
Thiessen polygon encompasses all points that are closer to Station UA17 than to any other
station. Concentrations of PCBs and lead at all adjacent stations with contiguous Thiessen
polygons are considerably lower than Michigan Generic Industrial Cleanup Criteria.

Therefore, the concentrations at UA17 are most appropriately represented by the Thiessen

polygon.

SUMMARY

The objective of the final soil characterization sampling was to provide additional infor-
mation regarding the distribution of CoPCs in the soil from the portion of the Undevel-
oped Area being considered for ownership transfer. The results of this investigation are
consistent with historical data; for most substances, a majority of the concentrations are

similar to background levels, and elevated concentrations are observed at only a few of the
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stations (Figures 2-9). The only exceedances of the Michigan Generic Industrial Contact
Criteria occurred at station UA17 for PCBs and lead (Table 5). On the basis of these
exceedances, GM has placed a minimum of 2 ft of clean soil at this location. This decision

process and proposed action is consistent with previous remedial decisions at the site.
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Figure 14. Area of voluntary soil cover associated with station UA17.
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TABLE 2. CALCULATION OF SITE-SPECIFIC BACKGROUND CRITERIA
Barium Cadmium Chromium -Copper - Lead Vanadium Zinc
(mg/kg) _ (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Mean 120 0.5 20.7 32.7 125 10.3 163
STD 58.5 0.5 11.6 20.8 97.7 7.60 100
Mean +3*STD 295 1.4 55.5 95.0 0.418 33.1 463
CcVv 0.49 0.57 0.560 0.636 0.782 0.740 0.614

Note: N=11 (BH-614, BH-615, BH-619, BH-620, BH-621, BH-622, BH-623, BH-624,
BH-646, BH-647, and BH-648)

N =10 for cadmium

Only data for surface samples used (0-0.5 ft).

Vanadium undetected values taken alternately at zero or 1/2 the method detection

limit.
cv

Mean+3*STD

STD

coefficient of variance
mean plus three times the standard deviation
standard deviation

6901 704\soilcharact\app_bta.xls
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TABLE 4. MICHIGAN SOIL CRITERIA

ﬁange ot
Michigan Type A Concentrations From Michigan Generic Industrial

Default Criteria® Michigan Background Direct Contact Soil Criteria

Analyte (ppm) Soil Survey (ppm)® : (ppm)°
Barium 75 " 3.4-216.8 320,000
Cadmium 1.2 0.1-1.5 2,300
Chromium 18 1.7-36 1,000,000 (1)

22,000 (VI)
Copper 32 1.0-72.1 170,000
Lead 21 2.5-66.2 400
Mercury 0.13 0.02 -0.5 1,400
Methyl Mercury NA NA NA
PCBs NA NA 21
Tin NA NA NA
Vanadium NA NA 39,000
:Zinc __ 47 2.5-99.0 1,000,000
Note: NA - not available
? MDNR (1993).
b Slayton (1997, pers. comm.).
° MDEQ (1995).
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Sample Delivery Group
#K9705870




SEP. 2 3 1997

PTI
COLUMBIA ANALYTICAL SERVICES, INC.
Client: PTI Environmental Services, Inc. Service Request No.: K9705870
Project: UA,BC,MI Date Received: 8/18/97

Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III 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:
Laboratory Duplicate (DUP), Matrix Spike (MS), Laboratory Control Sample (LCS), Initial Continuing Calibration
Verification Standards (ICV/CCV), and Initial Continuing Calibration Blanks (ICB/CCB).

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:
Method reporting limits have been elevated in some samples for EPA 8080 analyses due to matrix interferences.

Samples appear to contain a weathered PCB, most closely resembling Aroclor 1248.

Approved by M\‘} W Date ql/ Q‘Dl/q 1



September 19, 1997 Service Request No: K9705870

Rex Robinson

PTI Environmental Services, Inc.
15375 SE 30th Place, Suite 250
Bellevue, WA 98007

Re: BC, MI, UA/C690-1704

Dear Rex:

Enclosed are the results of the sample(s) submitted to our laboratory on August 18, 1997.
Preliminary results were transmitted via facsimile on September 18, 1997. For your reference,
these analyses have been assigned our service request number K9705870.

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 246.
Respectfully submitted,
Columbia Analytical Services, Inc.
. ;a - {]
Alf{l;;ielman
Client Services Manager

AS/td Page 1 of 4:0 z_g

1317 South 13th Avenue * P.O.Box 479 ¢ Kelso, Washington 98626 Telephone 360/577-7222 e« Fax 360/636-1068



Acronyms

ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography |

GC/MS Gas Chromatography/Mass Spectrometry

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

LUFT Leaking Underground Fuel Tank

M Modified

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

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NAN Not Analyzed

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected at or above the MRL

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons

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

or equal to the MDL. 900 02



Sample Data




Analytical Report

‘lient: PTI Environmental Services, Inc. Service Request:
Project: BC, MI, UA/C690-1704 Date Collected:
Sample Matrix:  Soil Date Received:

Total Solids
Prep Method: NONE Units:
Analysis Method: 160.3M Basis:
Test Notes:
Date

Sample Name Lab Code Analyzed Result
SO0009 K9705870-001 8/25/97 92.0
SO0010 K9705870-002 8/25/97 94.8
SO0011 K9705870-003 8/25/97 89.4
SO0012 K9705870-004 8/25/97 98.5
SO0023 K9705870-005 8/25/97 67.6
S00024 K9705870-006 8/25/97 83.8
S0O0025 K9705870-007 8/25/97 68.4
S0O0008 K9705870-008 8/25/97 96.3
S00013 K9705870-009 8/25/97 95.8
SO0014 K9705870-010 8/25/97 96.9
SO0015 K9705870-011 8/25/97 61.9

10016 K9705870-012 8/25/97 64.6

20017 K9705870-013 8/25/97 87.9
SO0018 K9705870-014 8/25/97 855
Approved By: e Date: ?/ z7 / 97

COLUMBIA ANALYTICAL SERVICES, INC.

TSSample/021397a

05R870TS.AG1 - Sample 8/26/97

K9705870
8/13 - 8/14/97
8/18/97

PERCENT
NA

Result
Notes

00003

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, MI, UA/C690-1704 Date Collected: 8/13-8/14/97
Sample Matrix: Soil Date Received: 8/18/97
Date Extracted: NA
Date Analyzed: 8/28/97
Carbon, Total Organic (%)
ASTM Method D4129-82 Modified
Units: Percent
Dry Weight Basis

Sample Name Lab Code MRL Result

S00009 K9705870-001 0.05 1.27

S00010 K9705870-002 0.05 0.29

S00011 K9705870-003 0.05 2.14

S00012 K9705870-004 0.05 1.76

S00023 K9705870-005 0.05 3.14

S00024 K9705870-006 0.05 1.73

S00025 K9705870-007 0.05 427

S0O0008 K9705870-008 0.05 0.55

S00013 K9705870-009 0.05 1.97

S0O0014 K9705870-010 0.05 2.36

,00015 K9705870-011 0.05 12.6

S00016 K9705870-012 0.05 7.25

S00017 K9705870-013 0.05 2.99

S00018 K9705870-014 0.05 1.56

Method Blank K9705870-MB 0.05 ND
Approved By: QAL Date: ¢ / $/97 0 0 00 4
1AMRL/102594 "

Page No.:

0S870WET.MR1 - TOCS 9/8/97



Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M1, UA/C690-1704
Sample Matrix: Soil Date Received: 8/18/97
Date Extracted: NA
Date Analyzed: 8/22/97
pH
EPA Method 9045C
pH Units
Sample Name Lab Code Result
S00009 K9705870-001 8.27
S00010 K9705870-002 8.83
SO0011 K9705870-003 7.89
S00012 K9705870-004 8.61
S00023 K9705870-005 7.24
300024 K9705870-006 8.30
S00025 K9705870-007 7.80
S00008 K9705870-008 8.61
S00013 K9705870-009 7.78
SO0014 K9705870-010 7.88
SO0015 K9705870-011 7.47
S00016 K9705870-012 7.87
S00017 K9705870-013 8.18
S00018 K9705870-014 8.25
Approved By: Date:._2/8/27

COLUMBIA ANALYTICAL SERVICES, INC.

1A/102094

05870WET.MR1 - PH 9/8/97

Date Collected: 8/13-8/14/97

00005

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.
Project: BC, MI, UA/C690-1704
Sample Matrix: Soil
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00009
Lab Code: K9705870-001
Date Analyzed: 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 5.79
Cadmium 200.8 0.02 0.19
Chromium 200.8 0.2 4.1
Copper 200.8 0.05 291
Lead 200.8 0.02 8.71
Tin 6010A 10 ND
Vanadium 200.8 0.5 2.3
Zinc 200.8 0.5 23.2

3S30EPA/102094
0SR70ICP JC1 - Sample 9/18/97

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00010
K9705870-002
9/14/97

4.17
0.06
33
1.38
3.18

1.8
10.1

Approved By: A/ Date: ﬂés‘ &

K9705870
8/13.14/97
8/18/97
9/10/97

S00011
K9705870-003
9/14/97

9.86
0.33
54
6.39
15.5

3.0
47.7

00006

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.
Project: BC, M1, UA/C690-1704
Sample Matrix: Soil
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00012
Lab Code: K9705870-004
Date Analyzed: 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 3.59
Cadmium 200.8 . 0.02 0.07
Chromium 200.8 0.2 3.2
Copper 200.8 0.05 1.56
Lead 200.8 . 0.02 2.99
Tin 6010A 10 ND
Vanadium 200.8 0.5 2.0
Zinc 200.8 0.5 13.3

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00023
K9705870-005
9/14/97

16.9
0.29
8.7
7.63
21.4

6.5
425

K9705870
8/13.14/97
8/18/97
9/10/97

S00024
K9705870-006
9/14/97

6.26
0.04
34
1.63
2.09

3.8
9.5

Approved By: 4./ Date: #@é& . 0 0 0 0 7

3S30EPA/102094 /
05870ICP.JC1 - Sample (2) 9/18/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc. Service Request:
Project: BC, ]\/ﬂ, UA/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:

Date Extracted:

Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00025 S00008
Lab Code: K9705870-007 K9705870-008
Date Analyzed: 9/14/97 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 75.5 21.8
Cadmium 200.8 0.02 0.64 0.09
Chromium 1200.8 0.2 17.2 5.9
Copper 200.8 0.05 32.9 5.49
Lead 200.8 0.02 32.9 11.5
Tin 6010A 10 ND ND
Vanadium 200.8 0.5 16.9 6.9
Zinc 200.8 0.5 141 23.1
Approved By: ﬂ - Date: QI 3 /4 ?/
3S30EPA/102094 / 1 4

05870ICP.JC1 - Sample (3) 9/18/97

K9705870
8/13,14/97
8/18/97
9/10/97

S00013
K9705870-009
9/14/97

8.23
0.26
43
4.37
12.8

3.1
37.0

00008

Page No..



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.
Project: BC, M, UA/C690-1704
Sample Matrix: Soil
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00014
Lab Code: K9705870-010
Date Analyzed: 9/14/97
EPA
Analyte Method MRL
Barium -200.8 0.02 5.82
Cadmium 200.8 0.02 0.14
Chromium 200.8 0.2 47
Copper 200.8 0.05 2.77
Lead 200.8 0.02 7.10
Tin 6010A 10 ND
Vanadium 200.8 0.5 2.9
Zinc 200.8 0.5 23.4

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00015
K9705870-011
9/14/97

313
4.68
213
126
203

51.7
460

Approved By: — Date: 4[23' é%

3S30EPA/102094
05870ICP.JC1 - Samnple (4) 9/18/97

K9705870
8/13,14/97
8/18/97
9/10/97

S00016
K9705870-012
9/14/97

69.3
0.73
244
18.4
255

12.0
80.2

00009

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.
Project: BC, M1, UA/C690-1704
Sample Matrix: Soil
‘Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00017
Lab Code: K9705870-013
Date Analyzed: 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 36.3
Cadmium . 200.8 0.02 0.13
Chromium 200.8 0.2 12.2
Copper 200.8 0.05 9.65
Lead 200.8 0.02 5.53
Tin : 6010A 10 ND
Vanadium 200.8 0.5 16.2
Zinc 200.8 0.5 353

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00018
K9705870-014
9/14/97

39.0
0.16
11.9
10.5
6.37

15.2
29.6

Approved By: A C_ ‘ Date: ﬂ ¥ &

3S30EPA’102094 /
0SK70ICP.JCI - Sample (5) 9/18/97

K9705870
8/13.14/97
8/18/97
9/10/97

Method Blank
K9705870-MB
9/14/97

233358

588

00010

Page No..



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.

Project: BC, Ml, UA/C690-1704
Sample Matrix: Soil

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00009
Lab Code: K9705870-001
Date Analyzed: 8/30/97
Analyte MRL
Aroclor 1016 0.1 ND
Aroclor 1221 0.1 ND
Aroclor 1232 0.1 ND
Aroclor 1242 0.1 ND
Aroclor 1248 0.1 ND
Aroclor 1254 0.1 ND
Aroclor 1260 0.1 ND

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00010
K9705870-002
8/30/97

CEEEEEE:

Approved By: Wﬁ/‘ Date: 7/ / Z/ §7

3522/120594
05870SVG.IS1 - 1-3 9/12/97

K9705870
8/14/97
8/18/97
8/19/97

S00011
K9705870-003
8/30/97

CEEEEEE:

00011

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.

Project: BC, M1, UA/C690-1704
Sample Matrix: Soil

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00012
Lab Code: K9705870-004
Date Analyzed: 8/30/97
Analyte MRL
Aroclor 1016 0.1 ND
Aroclor 1221 0.1 ND
Aroclor 1232 0.1 ND
Aroclor 1242 0.1 ND
Aroclor 1248 0.1 ND
Aroclor 1254 0.1 ND
Aroclor 1260 0.1 ND
B The MRL is elevated because of matrix interferences.

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00023
K9705870-005
8/30-9/5/97

£553

§&3:

3522/120594
05870SVG.JS1 - 4-6 9/12/97

Approved By: /@——/ Date: ?// 3/ 17

K9705870
8/14/97
8/18/97
8/19/97

S00024
K9705870-006
8/30/97

A A
5558

§88:

00012

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc. Service Request:
Project: BC, MI, UA/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:

Date Extracted:

Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00025 S00008
Lab Code: K9705870-007 K9705870-008
Date Analyzed: 8/30-9/5/97 8/30/97

Analyte MRL
Aroclor 1016 0.1 <0.2(B) ND
Aroclor 1221 0.1 ND ND
Aroclor 1232 0.1 ND ND
Aroclor 1242 0.1 <0.2(B) ND
Aroclor 1248 0.1 0.2 ND
Aroclor 1254 0.1 ND ND
Aroclor 1260 0.1 ND ND
B The MRL is elevated because of matrix interferences.

Approved By: g — Date: ?/I 2/ {7

3522/120594
05870SVG.JS! - 7-9 9/12/97

K9705870
8/13-14/97
8/18/97
8/19/97

S00013
K9705870-009
8/30-9/6/97

5688888

00013

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc. Service Request:
Project: BC, MI, UA/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:

Date Extracted:

Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00014 S00015
Lab Code: K9705870-010 K9705870-011
Date Analyzed: 8/30-9/6/97 8/30/97

Analyte MRL
Aroclor 1016 0.1 ND ND
Aroclor 1221 0.1 ND ND
Aroclor 1232 0.1 ND ND
Aroclor 1242 0.1 ND ND
Aroclor 1248 0.1 0.3 ND
Aroclor 1254 0.1 <0.3(B) ND
Aroclor 1260 0.1 ND ND
B The MRL is elevated because of matrix interferences.
Approved By: /0,4 — A Date: ?/’ Z/é 2

3522/1205%94
05870SVG.JS] - 10-12 9/12/97

K9705870
8/13/97
8/18/97
8/19/97

S00016
K9705870-012
8/30-9/6/97

5555335

00014

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.

Project: BC, MI, UA/C690-1704
Sample Matrix: Soil

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00017
Lab Code: K9705870-013
Date Analyzed: 8/30-9/6/97

Analyte MRL
Aroclor 1016 0.1 ND
Aroclor 1221 0.1 ND
Aroclor 1232 0.1 ND
Aroclor 1242 0.1 ND
Aroclor 1248 0.1 0.1
Aroclor 1254 0.1 ND
Aroclor 1260 0.1 ND
B The MRL is elevated because of matrix interferences.
Approved By: 7&/— Date:

3522/120594
05870SVG.JSI - 13.14 MB 9/12/97

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00018
K9705870-014
8/30/97

$553

CEDBY

9z /2

K9705870
8/13/97
8/18/97
8/19/97

Method Blank
K970819-SB
8/30/97

§8658888

00015

Page No.:



Laboratory R_eports and
Data Validation Report




Laboratory QA/QC Resuits




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

ient: PTI Environmental Services, Inc. Service Request: K9705870
BC, MI, UA/C690-1704 _ Date Collected: 8/14/97

rroject:
Date Received: 8/18/97

Sample Matrix: Soil
Duplicate Summary

Total Solids
Prep Method: NONE Units: PERCENT
Analysis Method: 160.3M Basis: NA
Test Notes:
Duplicate Relative

Date Sample Sample . Percent Result
Sample Name ‘ Lab Code Analyzed Result  Result Average Difference Notes
SO0009 K9705870-001DUP 8/25/97 92.0 92.1 92.1 <1
Approved By: _Lear®y Dae: _ ¥[27/7 00017
TSDup/021397a ¥

Page No.:

05S870TS.AG1 - DUP 8/26/97



COLUMBIA ANALYTICAL SERVICES, INC.

05870WET.MR1 - TOCSQC 9/8/97

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M1, UA/C690-1704 Date Collected: 8/13-8/14/97
Sample Matrix: Soil Date Received: 8/18/97
Date Analyzed: NA
Carbon, Total Organic (%)
ASTM Method D4129-82 Modified
Units: Percent
Dry Weight Basis
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
" Source: ERA 542 Lot# 01125 .0.62 0.63 102
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
CCV 2 Result 20.0 19.3 96
CCV 3 Result 20.0 19.1 926
CCV 4 Result 20.0 19.1 96
CCV 5 Result 20.0 19.6 98
LABORATORY BLANK Blank
MRL Value
CCB 2 Result 0.05 ND
CCB 3 Result 0.05 ND
CCB 4 Result 0.05 ND
CCB 5 Result 0.05 ND
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
SO0009 K9705870-001D 0.05 1.27 1.28 128 <1
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Result Recovery
S0O0009 K9705870-001MS 0.05 141 1.27 2.50 87
Approved By: gAap Date: ¢ /8/97
COMBOQCD/042695 Y
Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M, UA/C690-1704 Date Collected: 8/13-8/14/97
Sample Matrix: Soil Date Received: 8/18/97

Date Analyzed: NA
PH (units)
EPA Method 9045C

LABORATORY CONTROL SAMPLE

True Measured Percent

Value Value Recovery
Source: APD 3372 Lot# 18607 4.72 4.77 101
CALIBRATION VERIFICATION STANDARD

True Measured Percent

Value Value Recovery
pH Buffer Check 1 4.00 3.99 100
pH Buffer Check 2 10.00 10.00 : 100
pH Buffer Check 3 10.00 9.98 100
DUPLICATE ANALYSIS Duplicate Relative

Sample Sample Percent

Sample Name Lab Code MRL Result Result Average Difference
SO0009 K9705870-001D - 827 8.11 8.19 2
Approved By: /K Date: q / ] { / a /’ 0 0 0 1
COMBOQCP/042695 I {

0S87O0WET.MR1 - PHQC 9/19/97 Page No.-



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC. MI, UA/C690-1704 Date Collected: 8/13.14/97
Sample Matrix: Soil Date Received: 8/18/97

Date Extracted: 9/10/97
Date Analyzed: 9/14/97

Duplicate Summary

Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name:  SO0009
Lab Code: K9705870-001
_ Duplicate Relative

EPA Sample Sample Percent
Analyte Method MRL Result Result Average Difference
Barium ~200.8 0.02 5.79 6.52 6.16 12
Cadmium 200.8 0.02 0.19 0.17 0.18 11
Chromium 200.8 0.2 4.1 3.9 4.0 5
Copper 200.8 0.05 291 2.88 2.90 1
Lead 200.8 0.02 8.71 8.77 8.74 1
Tin 6010A 10 ND ND ND -
Vanadium 200.8 0.2 23 23 23 <1
Zinc . 200.8 0.5 23.2 234 233 1

roved By: AL ate: 4
i / oo Gliafor 00020

DUPISEPA/102194

0SR70ICP.IC1 - DUP 9/18/97 Page No.:



QA/QC Report

COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc. Service Request:
Project: BC. MI, UA/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:

Date Extracted:

Date Analyzed:

Matrix Spike Summary
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name:  SO0009
Lab Code: K9705870-001
Spiked
Spike Sample Sample Percent

Analyte MRL Level Result Result Recovery
Barium 0.02 220 5.79 247 110
Cadmium 0.02 5.4 0.19 6.45 116
Chromium 0.2 22 4.1 26.0 100
Copper 0.05 27 2.91 33.5 113
Lead 0.02 54 8.71 72.2 118
Tin 10 54 ND 53 98
Vanadium 0.2 54 2.3 66.3 119
Zinc 0.5 54 232 88.5 121
Approved By: d C Date: qz% z ?i z
MS18/102194 /

05870ICP.JCI - Spike 9/18/97

K9705870
8/13.14/97
8/18/97
9/10/97
9/14/97

CAS
Percent
Recovery
Acceptance
Limits
60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130

00021

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M1, UA/C690-1704 Date Collected: NA
LCS Matrix: Soil Date Received: NA

Date Analyzed: 9/10/97

Laboratory Control Sample Summary
Total Metals

Units: mg/Kg (ppm)

Source: ERA Priority Pollutant/CLP Inorganic Soils

EPA Control
Analyte Method Result Limits
Barium 200.8 257 190-330
Cadmium’ 200.8 67.0 51.4-103
Chromium 200.8 76.4 59.4-94.6
Copper 200.8 51.6 45.9-70.4
Lead 200.8 128 82.7-160
Tin 6010A 102 63.3-145
Vanadium 200.8 146 89.2-195
Zinc 200.8 106 84.1-144

Approved By: <) ' Date: 0?2 2
PP ~ b QML 00

LCSEPA/102194
05870ICP.JCI - ERA 230 9/17/97 Page No.:



Client:
Project:

ICV Source:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

ICVEPA/102194

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services, Inc.
BC. M1, UA/C690-1704

Initial Calibration Verification (ICV) Summary

QA/QC Report

Metals
Units: pug/L (ppb)
Inorganic Ventures ICV
EPA True
Method Value Result
200.8 200 209
200.8 25.0 25.7
200.8 20.0 21.2
200.8 25.0 26.1
200.8 50.0 52.7
6010A 5000 4930
200.8 50.0 54.5
200.8 50.0 546
d(.

0SR70ICP.EAI - ICV 9/17/97

Service Request: K9705870
Date Analyzed: 9/14/97

Percent
Recovery

105
103
106
104
105
99
109
109

Date: ﬁ‘ é'ﬁ &

000”3

Page No.:



lient:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCV 1-3/042705

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

PTI Environmental Services, Inc.
BC, M1, UA/C690-1704

Continuing Calibration Verification (CCV) Summary
Metals
Units: pg/L (ppb)

EPA True CCV1 Percent CCV2
Method Value Result Recovery Result
200.8 25.0 25.0 100 26.2
200.8 25.0 24.9 100 25.2
200.8 25.0 253 101 26.4
200.8 25.0 247 99 253
200.8 25.0 25.0 100 254
6010A 20000 20900 105 19700
200.8 25.0 25.2 101 26.6
200.8 25.0 25.0 100 25.2

Percent
Recovery

105
101
106
101
102
99

106
101

Service Request: K9705870
Date Analyzed: 9/14/97

CCV3
Result

248
25.6
25.2
248
25.0
19700
253
248

Percent
Recovery

99
102
101
99
100
99
101
99

4/(., ' Date: ﬁ‘!/g‘@ 00024

0SR70ICP.EA] - CCV' -3 9/17/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Jient: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC. M1, UA/C690-1704 Date Analvzed: 9/14/97

Continuing Calibration Verification (CCV) Summary
Metals
Units: pg/L (ppb)

EPA True CCv4 Percent CCVs Percent CCVe6 Percent

Analyte Method Value Result Recovery Result Recovery Result Recovery
Barium 200.8 25.0 - - - - - -
Cadmium 200.8 25.0 - - - - - -
Chromium 200.8 25.0 - - - - - -
Copper 200.8 25.0 - - - - - -
Lead 200.8 25.0 - - - - - -

Tin 6010A 20000 20100 101 20100 101 19700 99
Vanadium 200.8 25.0 - - - - - -
Zinc 200.8 25.0 - - - - - -

Approved By: 4& Date: ﬁé&é'L 00025

CCV 4-6/04279S

0SSR70ICP.EAI - CCV 4-6 9/17/97 Page No.:



Jlient:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCV 7-9/042795

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services, Inc.

BC, Ml, UA/C690-1704

QA/QC Report

Service Request:

Date Analyzed:

Continuing Calibration Verification (CCV) Summary

EPA
Method

200.8
200.8
200.8
200.8
200.8
6010A
200.8
200.8

Metals
Units: pg/L (ppb)

True CCV7 Percent CCVs8
Value Result  Recovery  Result

25.0 - - -
25.0 - - -
25.0 - - -
25.0 - - -
25.0 - - -
20000 19900 100 20000
25.0 - - -
25.0 - - -

05870ICP.EAI - CCV 7-9 9/17/97

Percent
Recovery

K9705870
9/14/97

CCV9
Result

é/(. Date: %ég h

Percent
Recovery

00026

Page No.:



Client:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCBASMRL/102194

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services, Inc.

BC, MI, UA/C690-1704 Date Analyzed:
Centinuing Calibration Blank (CCB) Summary
Metals
Units: pg/L (ppb)

EPA CCB1 CCB2 CCB3
Method MRL Result Result Result
200.8 0.02 ND ND ND
200.8 0.02 ND ND ND
200.8 0.2 ND ND ND
200.8 0.05 ND ND ND
200.8 0.02 ND ND ND
6010A 50 ND ND ND
200.8 0.5 ND ND ND
200.8 0.5 ND ND ND

<7 O Date: ﬁl é% él

QA/QC Report

Service Request:

05870ICP.EAl - CCB 9/17/97

K9705870
9/14/97

CCB4
Result

00027

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC. MI. UA/C690-1704 Date Analyzed: 9/14/97

Continuing Calibration Blank (CCB) Summary
Metals

Units: pg/L (ppb)

EPA CCBS CCB6 CCB7 CCBS8
Analyte Method MRL Result Result Result Result
Barium 200.8 0.02 - - - -
Cadmium 200.8 0.02 - - - -
Chromium 200.8 0.2 - - - -
Copper 200.8 0.05 - - - -
Lead 200.8 0.02 - - - -
Tin 6010A 50 ND ND ND ND
Vanadium 200.8 0.5 - - - -

Zinc 200.8 0.5 - - - -

Approved By: d7L/ Date: 443,41— 00 02 8

CCB4SMRL/102194

05R70ICP.EAI - CCB (2) 9/17/97 Page No.:



Client:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCB4SMRL/102194

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

PTI Environmental Services, Inc. Service Request:
BC, MI, UA/C690-1704 Date Analyzed:

Continuing Calibration Blank (CCB) Summary
Metals
Units: pg/L (ppb)

EPA CCB9 CCB10
Method MRL Result Result
200.8 0.02 - -
200.8 0.02 - -
200.8 0.2 - -
200.8 0.05 - -
200.8 0.02 - -
6010A 50 ND ND
200.8 0.5 - -
200.8 0.5 - -

\
3

/ Date: Q‘ é& m

05SR70ICP.EAL - CCB (3) 9/17/97

K9705870
9/14/97

00029

Page No..



Client:
Project:

PTI Environmental Services, Inc.
BC, MI, UA/C690-1704

Sample Matrix: Soil

Sample Name

SO0009
S0O0010
S0O0011
SO0012
S0O0023
S0O0024
SO0025
SO0008
SO0013
SO0014
SO0015
SO0016
SO0017
SO0018
SO0010
SO0010

Lab Control Sample

Method Blank

Approved By:

SUR1/120594

QA/QC Report

Surrogate Recovery Summary
Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A

Lab Code

K9705870-001
K9705870-002
K9705870-003
K9705870-004
K9705870-005
K9705870-006
K9705870-007
K9705870-008
K9705870-009
K9705870-010
K9705870-011
K9705870-012
K9705870-013
K9705870-014

K9705870-002MS
K9705870-002DMS

K970819-SL
K970819-SB

COLUMBIA ANALYTICAL SERVICES, INC.

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Percent Recovery
Decachlorobiphenyl

110
104
113
107
116
106
114
114
118
131
122
128
117
120
109
104

97
102

CAS Acceptance Limits: 54-144

Date:

912/t 7

_ﬁ_/

05870SVG.JS1 - SURI 9/12/97

K9705870
8/13-14/97
8/18/97
8/19/97
8/30/97

00030

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M1, UA/C690-1704 , Date Collected: 8/14/97
Sample Matrix:  Soil Date Received: 8/18/97

Date Extracted: 8/19/97
Date Analyzed: 8/30/97

Matrix Spike/Duplicate Matrix Spike Summary
Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: SO0010
Lab Code: K9705870-002MS, K9705870-002DMS

Percent Recovery
CAS Relative

- Spike Level Sample Spike Result Acceptance Percent
Analyte MS DMS Resut MS DMS MS DMS Limits  Difference
Aroclor 1242 1.9 1.9 ND 2.0 2.0 105 105 40-141 <1
Approved By: ’@/ Date: 9/ z/57 0 0 03 1

DMS18/120594
05870SVG.JS1 - 2DMS 9/12/97 Page No.:



COLUMBIA ANALYTICAL SERVICES,

INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M1, UA/C690-1704 Date Collected: NA
LCS Matrix:  Soil * Date Received: NA
Date Extracted: 8/19/97
Date Analyzed: 8/30/97
Laboratory Control Sample Summary
Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Limits
Aroclor 1242 2.0 2.0 100 49-125
Approved By: J/ Date: ?A z/(7 00 03 2

LCS/121594 /A
05870SVG.ISI - LCS 9/12/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, MI, UA/C690-1704 Calibration Date: 7/16/97
Date Analyzed: 8/29-30/97
Continuing Calibration Blank (CCB) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)
CCB1 CCB2 CCB3
Analyte MRL Result Result Result
Aroclor 1016 0.1 ND ND ND
Aroclor 1221 0.1 ND ND ND
Aroclor 1232 0.1 ND ND ND
Aroclor 1242 0.1 ND ND ND
Aroclor 1248 0.1 ND ND ND
Aroclor 1254 0.1 ND ND ND
Aroclor 1260 0.1 ND ND ND
Aroclor 1268 0.1 ND ND ND
Approved By: O/ — Date: 9// z/r7
VA
CCB4SMRL/120594 0 0 0 3 3

05870SVG.JS1 - ccb 9/12/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M1, UA/C690-1704 Calibration Date: 7/16/97
Date Analyzed: 8/29-30/97

Continuing Calibration Verification (CCV) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)

True CCV1 Percent CCV2 Percent CCv3 Percent

Analyte Value Result Recovery Result Recovery Result Recovery

Aroclor 1016 1.0 0.9 90 1.0 100 1.1 110

Aroclor 1221 1.0 1.1 110 1.1 110 1.1 110

Aroclor 1242 1.0 1.1 110 0.9 90 0.9 90

Aroclor 1254 1.0 0.9 90 1.0 100 1.1 110

Aroclor 1260 1.0 1.0 100 1.1 110 1.1 110

Approved By: Mo—" . Date: 9/12/57

CCV 1-4/042795 /, 0 0 0 3 A

05870SVG.JS1 - ccv 9/12/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M1, UA/C690-1704 Calibration Date: 7/16/97
Date Analyzed: 8/30/97
Continuing Calibration Blank (CCB) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)
CCB1 CCB2
Analyte MRL Result Result
Aroclor 1016 0.1 ND ND
Aroclor 1221 0.1 ND ND
Aroclor 1232 0.1 ND ND
Aroclor 1242 0.1 ND ND
Aroclor 1248 0.1 ND ND
Aroclor 1254 0.1 ND ND
Aroclor 1260 0.1 ND ND
Aroclor 1268 0.1 ND ND
Approved By: l¢w ' ‘ Date: __9/12/%7 00 03 5

CCB4SMRL/120594

05870SVG.JSI - ccb (2) 9/12/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M1, UA/C690-1704 Calibration Date: 7/16/97
Date Analyzed: 8/30/97

Continuing Calibration Verification (CCV) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)

True CCv1 Percent CcCcv2 Percent

Analyte Value  Result Recovery Result Recovery

Aroclor 1016 1.0 0.9 90 1.0 100

Aroclor 1221 1.0 1.1 110 1.1 110

Aroclor 1242 1.0 0.9 90 0.9 90

Aroclor 1248 1.0 1.0 100 0.9 90

Aroclor 1254 1.0 1.0 100 1.0 100

Aroclor 1260 1.0 0.9 90 1.1 110

Approved By: IW’/ Date: 7/’ t/f ? 0 0 0 3 6

CCV 1-4/042795

05870SVG.IS1 - cev (2) 9/12/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, M1, UA/C690-1704 . Calibration Date: 9/4/97
Date Analyzed: 9/6/97
Continuing Calibration Blank (CCB) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)
CCB1
Analyte MRL Result
Aroclor 1016 0.1 ND
Aroclor 1221 0.1 ND
Aroclor 1232 0.1 ND
Aroclor 1242 0.1 ND
Aroclor 1248 0.1 ND
Aroclor 1254 0.1 ND
Aroclor 1260 0.1 ND
Aroclor 1268 0.1 ND
Approved By: 0/ — Date: ;‘// 2/{ 2 0 0 0 3 7

CCB4SMRL/120594 l7

05870SVG.JSI - ccb (3) 9/12/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9705870
Project: BC, MI, UA/C690-1704 Calibration Date: 9/4/97
. Date Analyzed: 9/6/97

Continuing Calibration Verification (CCV) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)

True CCV1 Percent

Analyte Value  Result Recovery

Aroclor 1016 1.0 1.1 110

Aroclor 1242 1.0 1.0 100

Aroclor 1248 1.0 1.0 100

Aroclor 1254 1.0 0.8 80

Aroclor 1260 1.0 1.1 110

Approved By: g/ — Date: 9’// z / i) 0 0 0 3 8

CCV 1-4/042795

05870SVG.JS] - cev (3) 9/12/97 Page No.:



Chain-of-Custody
Records/Sample Analysis

Request Forms
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Sample Delivery Group
#K9705871




SEF 2 5 199/

COLUMBIA ANALYTICAL SERVICES, INC. FTi
Client: PTI Environmental Services, Inc. Service Request No.: K9705871
Project: UA,BCMI Date Received: 8/18/97

Sample Matrix:  Soil, Water

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III 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:
Laboratory Duplicate (DUP), Matrix Spike (MS), Laboratory Control Sample (LCS), Initial Continuing Calibration
Verification Standards (ICV/CCV), and Initial Continuing Calibration Blanks (ICB/CCB).

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

Additional calibration data associated with the PCB analyses EPA 8080 can be found with the data packages for
K9705870.

The following difficulties were experienced during analysis of this batch:

Method reporting limits have been elevated in some samples for EPA 8080 analyses due to matrix interferences,
and/or because the samples required dilutions.

Samples appear to contain a weathered PCB, most closely resembling Aroclor 1248.

The Relative Percent Difference (RPD) for the replicate analysis of Chromium and Tin in sample SO0033 were
outside the normal CAS control limits. The variability in the results is attributed to the heterogeneous character of
the sample. Mixing techniques within the scope of the EPA methodology were used, but were not sufficient for
complete homogenization of this sample.

The Matrix Spike (MS) recoveries of Copper, Lead and Zinc for sample SO0033 were not calculated. The analyte
concentration in the sample was significantly higher than the added spike concentration, preventing accurate
evaluation of the spike recovery.

Approved by M WW Date ‘i’/ V’; /4/]
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September 19, 1997 Service Request No: K9705871

Rex Robinson

PTI Environmental Services, Inc.
15375 SE 30th Place, Suite 250
Bellevue, WA 98007

Re: UA, BC, MI/C690-1704

Dear Rex:

Enclosed are the results of the sample(s) submitted to our laboratory on August 18, 1997.
Preliminary results were transmitted via facsimile on September 18 and 19, 1997. For your
reference, these analyses have been assigned our service request number K9705871.

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 246.
Respectfully submitted,

Columbia Analytical Services, Inc.

Abbie Spielman
Client Services Manager

AS/td Page 1 of ] l D

317 South 13th Avenue ¢ P.O.Box 479 e Kelso, Washington 98626 o Telephone 360/577-7222 + Fax 360/636-1068



Sample Data




Analytical Report

_lient: PTI Environmental Services, Inc. Service Request:
Project: UA, BC, MI/C690-1704 Date Collected:
Sample Matrix:  Soil Date Received:

Total Solids
Prep Method: NONE Units:
Analysis Method: 160.3M Basis:
Test Notes:
Date

Sample Name Lab Code Analyzed Result
S0O0033 K9705871-001 8/25/97 95.9
S0O0034 K9705871-002 8/25/97 97.9
S0O0035 K9705871-003 8/25/97 83.8
S0O0036 K9705871-004 8/25/97 78.2
SO0037 K9705871-005 8/25/197 66.1
S00038 K9705871-006 8/25/97 84.1
SO0039 K9705871-007 8/25/97 92.5
SO0040 K9705871-008 8/25/97 95.7
S0O0041 K9705871-009 8/25/97 90.3
S00042 K9705871-010 8/25/97 934
S0O0045 K9705871-011 8/25/97 92.2

0046 K9705871-012 8/25/97 96.2
Approved By: 60’/‘1 Date: 3’/ =7 / Y74

COLUMBIA ANALYTICAL SERVICES, INC.

TSSample/021397a

OSR7ITS.AGI - Sample 8/26/97

K9705871
8/14/97
8/18/97

PERCENT
NA

Result
Notes

00003

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA, BC, MI/C690-1704 Date Collected: 8/14/97
Sample Matrix: Soil Date Received: 8/18/97

Date Extracted: NA

Date Analyzed: 8/25/97

pH
EPA Method 9045C
pH Units

Sample Name Lab Code Result
S00033 K9705871-001 7.86
S00034 K9705871-002 8.17
S00035 K9705871-003 7.71
S00036 K9705871-004 7.67
300037 K9705871-005 6.89
3500038 K9705871-006 7.03
S0O0039 K9705871-007 8.09
S0O0040 K9705871-008 8.25
SO0041 K9705871-009 1.72
S00042 K9705871-010 7.97
S00045 K9705871-011 7.96
SO0046 K9705871-012 8.08
Approved By: Date: ?/ g / 77

1A/102094

0S87IWET.MR2 - PH 9/8/97

00004

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

00005

Analytical Report

Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA, BC, MI/C690-1704 Date Collected: 8/14/97
Sample Matrix: Soil Date Received: 8/18/97

Date Extracted: NA

Date Analyzed: 8/28/97

Carbon, Total Organic (%)
ASTM Method D4129-82 Modified
Units: Percent
Dry Weight Basis

Sample Name Lab Code MRL Result
S00033 K9705871-001 0.05 2.12
S00034 K9705871-002 0.05 0.99
S00035 K9705871-003 0.05 4.78
S00036 K9705871-004 0.05 3.91
S00037 K9705871-005 0.05 22.9
S0O0038 K9705871-006 0.05 5.04
S00039 K9705871-007 0.05 1.95
S00040 K9705871-008 0.05 1.99
S00041 K9705871-009 0.05 4.14
S00042 K9705871-010 0.05 2.76
300045 K9705871-011 0.05 1.94
S00046 K9705871-012 0.05 1.59
Method Blank K9705871-MB 0.05 ND
Approved By: Date: ? / ‘F/f 7
1AMRL/102594

0587I1WET.MR2 - TOCS 9/8/97

Page No.:



Client: PTI Environmental Services, Inc.

COLUMBIA ANALYTICAL SERVICES, INC.

Project: BC, M1, UA/C690-1704

Sample Matrix: Soil

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

EPA
Method

200.8
200.8
200.8
200.8
200.8
6010A

200.8

200.8

Analytical Report

Total Metals

Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name:
Lab Code:
Date Analyzed:

MRL

0.02
0.02
0.2
0.05
0.02
10
0.5
0.5

Service Request:

Date Collected:
Date Received:
Date Extracted:
S00033 S00034
K9705871-001 K9705871-002
9/14/97 19/14/97
15.3 28.0
3.18 0.26
259 6.6
17600 396
781 54.3
36 14
5.0 5.9
18800 618

3S30EPA/102094
05871ICP.JC] - Sample 9/19/97

K9705871
8/13.14/97
8/18/97
9/10/97

S00035
K9705871-003
9/14/97

48.2
0.27
133
17.6
15.0

17.6
190

[Xm q/(«/m 00006

bl

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services. Inc. Service Request: K9705871
Project: BC, MI, UA/C690-1704 Date Collected: 8/13.14/97
Sample Matrix: Soil Date Received: 8/18/97
Date Extracted: 9/10/97
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00036 S00037 S00038
Lab Code: K9705871-004 K9705871-005  K9705871-006
Date Analyzed: 9/14/97 9/14/97 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 36.4 126 13.7
Cadmium 200.8 0.02 0.24 1.02 0.18
Chromium 200.8 0.2 12.2 15.6 33
Copper 200.8 0.05 12.3 63.3 8.86
Lead 200.8 0.02 11.3 137 15.1
Tin 6010A 10 ND ND ND
Vanadium 200.8 0.5 15.7 11.7 3.2
Zinc 200.8 0.5 84.1 516 459
Approved By: K Date: q /{4 /‘7 O 0 0 0 7
3S30EPA/102094 ’ ’

058711CP.JCI - Sample (2) 9/19/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: BC, MI, UA/C690-1704 Date Collected: 8/13,14/97

Sample Matrix: Soil Date Received: 8/18/97

Date Extracted: 9/10/97
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00039 S00040 S00041
Lab Code: K9705871-007 K9705871-008 K9705871-009
Date Analyzed: 9/14/97 9/14/97 9/14/97
EPA

Analyte Method MRL

Barium -200.8 0.02 227 235 42.1
Cadmium 200.8 ~0.02 0.15 0.22 0.23
Chromium 200.8 0.2 8.0 6.7 13.5
Copper 200.8 0.05 8.68 5.70 15.9
Lead 200.8 | 0.02 14.0 9.34 14.9
Tin 6010A 10 ND ND ND
Vanadium 200.8 0.5 7.4 7.2 15.8
Zinc 200.8 0.5 389 24.1 60.0
Approved By: /( Date: d } 14 / q/] 0 0 0 O 8
3S30EPA/102094 /' /

0SK871ICP.JC] - Samnple (3) 9/19/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
" Client: PTI Environmental Services, Inc.
Project: BC. MI, UA/C690-1704
Sample Matrix: Soil
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00042
Lab Code: K9705871-010
Date Analyzed: 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 40.5
Cadmium 200.8 0.02 0.09
Chromium ~200.8 0.2 11.9
Copper 200.8 0.05 9.81
Lead 200.8 0.02 7.87
Tin 6010A 10 ND
Vanadium 200.8 0.5 14.8
Zinc 200.8 0.5 27.8

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00045
K9705871-011
9/14/97

22.9
0.17
7.3
8.22
16.7

6.3
39.0

3S30EPA’102094
OSKR7IICP.JCI - Sample (4) 9/19/97

Approved By: . [\( Date: q ,h q ’,‘i,\

K9705871
8/13.14/97
8/18/97
9/10/97

S00046
K9705871-012
9/14/97

19.4
0.09
5.2
5.55
8.72

57
21.5

00009

Page No.:



COLUMBIA ANALYTICAL SERVICES,

INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request:
Project: BC, MI, UA/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:
Date Extracted:
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: Method Blank
Lab Code: K9705871-MB
Date Analyzed: 9/14/97
EPA

Analyte Method MRL

Barium 200.8 0.02 ND

Cadmium 200.8 0.02 ND

Chromium 200.8 0.2 ND

Copper 200.8 0.05 ND

Lead 200.8 0.02 0.12

Tin : 6010A 10 ND

Vanadium 200.8 0.5 ND

Zinc 200.8 0.5 ND

Approved By: < 1 Date: Q/ l 9')[ 7+
3S30EPA/102094 / ’ LA

0SR7IICP.JCI - Sample (5) 9/18/97

K9705871
NA

NA
9/10/97

00010

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.
Project: BC, MI, UA/C690-1704
Sample Matrix: Water
_Total Metals
Units: pg/L (ppb)
Sample Name: WA0001
Lab Code: K9705871-013
Date Analyzed: 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 0.20
Cadmium . 200.8 0.02 ND
Chromium 200.8 0.2 0.3
Copper 200.8 0.1 5.8
Lead 200.8 0.02 0.10
Tin 6010A 50 ND
Vanadium 200.8 0.2 ND
Zinc 200.8 0.5 40.9
Approved By:

3S30EPA/102094
0SR71ICP.GJ1 - Sample 9/18/97

qq_ | Date: _] ‘l&fﬂ—_

Service Request:
Date Collected:
Date Received:

Date Extracted:

WA0002
K9705871-014
9/14/97

0.20
1.7
137

0.10

56.4

K9705871
8/14/97
8/18/97
9/10/97

Method Blank
K9705871-MB
9/14/97

58888883

00011

Page No.:



Client:
Project:
Sample Matrix:

Analyte

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
PTI Environmental Services, Inc. Service Request: K9705871
UA, BC, MI/C690-1704 : Date Collected: 8/14/97
Soil Date Received: 8/18/97

Date Extracted: 8/21/97

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00033 S00034 S0003s
Lab Code: K9705871-001(D) K9705871-002(D)  K9705871-003
Date Analyzed: 9/6/97 9/6/97 8/31/97
MRL
0.1 <1 <1 ND
0.1 <1 <1 ND
0.1. <1 <1 ND
0.1 <1 <1 ND
0.1 ‘ 40 9 0.1
0.1 <1 <1 ND
0.1 <1 <1 ND

The MRL is elevated because of matrix interferences and because the sample required diluting.

Approved By: lq/ Date: ﬂ@&Lﬂ 0012

3522/120594
05871SVG.JS2 - 1-3 9/12/97

Page No.



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA, BC, MI/C690-1704 Date Collected: 8/14/97
Sample Matrix: Soil Date Received: 8/18/97

Date Extracted: 8/21/97

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00036 S00037 S00038
Lab Code: K9705871-004 K9705871-005 K9705871-006
Date Analyzed: 8/31/97 8/31/97 8/31/97
Analyte MRL
Aroclor 1016 0.1 <0.2(B) <0.6(B) ND
Aroclor 1221 0.1 <0.2(B) <0.2(B) ND
Aroclor 1232 0.1 ND <0.3(B) <0.2(B)
Aroclor 1242 0.1 <0.2(B) <0.7(B) <0.2(B)
Aroclor 1248 0.1 ND 0.9 0.2
Aroclor 1254 0.1 ND <0.8(B) <0.2(B)
Aroclor 1260 0.1 ND <0.4(B) ND
B ‘ The MRL is elevated because of matrix interferences.
Approved By: /W/ Date: 7/ 2[5 00013

3822/120594
05871SVG.IS2 - 4-6 9/12/97 Page No:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.

Project: UA, BC, MI/C690-1704
Sample Matrix: Soil

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00039
Lab Code: K9705871-007
Date Analyzed: 8/31/97
Analyte MRL
Aroclor 1016 0.1 <0.6(B)
Aroclor 1221 0.1 ND
Aroclor 1232 0.1 ND
Aroclor 1242 0.1 <1(B)
Aroclor 1248 0.1 1.7
Aroclor 1254 0.1 <1(B)
Aroclor 1260 0.1 0.3
B The MRL is elevated because of matrix interferences.

Date:

Service Request: K9705871
Date Collected: 8/14/97
Date Received: 8/18/97
Date Extracted: 8/21/97
S00040 S00041
K9705871-008 K9705871-009
8/31/97 8/31/97
<0.4(B) ND
ND ND
ND ND
<0.5(B) <0.2(B)
0.8 0.2
<0.6(B) <0.2(B)
0.1 . ND
7/12/59 00014

Approved By: /;ﬂ—/

3522/120594
05871SVG.IS2 - 7-9 9/12/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: PTI Environmental Services, Inc. Service Request: K9705871

Project: UA, BC, MI/C690-1704 Date Collected: 8/14/97
Sample Matrix: Soil Date Received: 8/18/97
Date Extracted: 8/21/97

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00042 S00045 S00046
Lab Code: K9705871-010 K9705871-011 K9705871-012
Date Analyzed: 8/31/97 8/31/97 8/31/97
Analyte MRL
Aroclor 1016 0.1 ND <0.6(B) <0.3(B)
Aroclor 1221 0.1 ND ND ND
Aroclor 1232 0.1 ND ND ND
Aroclor 1242 0.1 ND <1(B) <0.5(B)
Aroclor 1248 0.1 ND 1.7 0.8
Aroclor 1254 0.1 ND <1.6(B) <0.6(B)
Aroclor 1260 0.1 ND 04 0.2
B The MRL is elevated because of matrix interferences.
Approved By: IQ’—_ A Date: ?/l 2/57 00015

3522/120594
05871SVG.JS2 - 10-12 9/12/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.

Project: UA, BC, MI/C690-1704
Sample Matrix: Soil

Polychlorinated Biphenyls (PCBs)

Service Request:
Date Collected:
Date Received:

Date Extracted:

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: Method Blank
Lab Code: K970821-SB
Date Analyzed: 8/30/97
Analyte MRL
Aroclor 1016 0.1 ND
Aroclor 1221 0.1 ND
Aroclor 1232 0.1 ND
Aroclor 1242 0.1 ND
Aroclor 1248 0.1 ND
Aroclor 1254 0.1 ND
Aroclor 1260 0.1 ND

Date: 7//2/ 97

Approved By: IQZ-/‘

3522/120594
05871SVG.JS2 - MB 9/12/97

K9705871
NA

NA
8/21/97

00016

Page No.:



Laboratory QA/QC Results




COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

ent: PTI Environmental Services, Inc. Service Request: K9705871
UA, BC, MI/C690-1704 ‘ Date Collected: 8/14/97

rroject:
Date Received: 8/18/97

Sample Matrix: Soil

Duplicate Summary

Total Solids
Prep Method: NONE Units: PERCENT
Analysis Method: 160.3M Basis: NA
Test Notes:
Duplicate Relative

Date Sample Sample . Percent Result
Sample Name Lab Code Analyzed Result  Result Average Difference Notes
SO0033 K9705871-001DUP 8/25/97 95.9 95.5 95.7 <1
Approved By: &g Date: /2 7/ T7 000 18
TSDup/0213974 )

Page No.

05871TS.AGI - DUP 8/20/97



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA, BC, MI/C690-1704 Date Collected: 8/14/97
Sample Matrix: Soil Date Received: 8/18/97
Date Analyzed: 8/28/97
Carbon, Total Organic (%)
ASTM Method D4129-82 Modified
Units: Percent
Dry Weight Basis
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: ERA 542 Lot# 01125 0.62 0.63 102
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
CCV 1 Result 20.0 20.6 103
CCV 2 Result 20.0 19.3 96
CCV 3 Result 20.0 19.1 96
LABORATORY BLANK Blank
MRL Value
CCB 1 Result 0.05 ND
CCB 2 Result 0.05 ND
CCB 3 Result 0.05 ND
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name: Lab Code MRL Result Result Average Difference
S00033 K9705871-001D 0.05 2.12 2.10 2.11 <1
MATRIX SPIKE ANALYSIS Spiked
Spike Sample Sample Percent
Sample Name Lab Code MRL Level Result Result Recovery
S00033 K9705871-001MS 0.05 1.53 2.12 3.51 91
Approved By: ai Date: 7/9/ 2700019
COMBOQCD/042695 4

0587IWET.MR2 - toc_qc 9/8/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA, BC, MI/C690-1704 Date Collected: 8/14/97
Sample Matrix: Soil Date Received: 8/18/97
Date Analyzed: 8/25/97
PH (units)
EPA Method 9045C
LABORATORY CONTROL SAMPLE
True Measured Percent
Value Value Recovery
Source: APG 3372 Lot# 18607 4.72 4.78 101
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
pH Buffer Check 1 4.00 4.01 100
pH Buffer Check 2 10.00 10.01 100
pH Buffer Check 3 4.00 4.00 100
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
S00033 K9705871-001D - 7.86 7.98 7.92 2
Approved By: QP pate: _ 9/%/9 2
COMBOQCP/042695 4
Page No.:

05871WET.MR2 - PH_QC 9/8/97



\

Client:
Project:

PTI Environmental Services. Inc.

COLUMBIA ANALYTICAL SERVICES, INC.

BC, MIL. UA/C690-1704

QA/QC Report

Service Request:
Date Collected:
Date Received:

Sample Matrix: Water
Date Extracted:
Date Analvzed:
Duplicate Summary
Total Metals
Units: ug/L (ppb)
Sample Name: WAO001
Lab Code: K9705871-013
Duplicate
EPA Sample Sample
Analyte Method MRL Result Result Average
Barium 200.8 0.02 0.20 0.08 0.14
Cadmium 200.8 0.02 ND ND ND
Chromium 200.8 0.2 0.3 0.3 0.3
Copper 200.8 0.1 5.8 5.9 5.8
Lead 200.8 0.02 0.10 0.03 0.06
Tin 6010A 50 ND ND ND
Vanadium 200.8 0.2 ND ND ND
Zinc 200.8 0.5 40.9 39.7 40.3
Approved By: P [ Date: 4 l A f‘f»‘—-
DUPISEPA/102194 T ! v

0SS71ICP.GJ1 - DUP 9/1R/97

K9705871
8/14/97
8/18/97
9/10/97
9/15/97

Relative
Percent
Difference

86

<1
2
117

00021

Page No.



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: BC. MI., UA/C690-1704 Date Collected: 8/14/97
Sample Matrix: Water Date Received: 8/18/97

Date Extracted: 9/10/97
Date Analyzed: 9/15/97

Matrix Spike Summary
Total Metals
Units: pug/L (ppb)

Sample Name: ~ WA001 CAS
Lab Code: K9705871-013 Percent
Spiked Recovery

Spike Sample Sample Percent Acceptance
Analyte MRL Level Result Result Recovery Limits
Barium 0.02 20 0.20 20.6 102 75-125
Cadmium . 0.02 20 ND 20.7 104 75-125
Chromium 0.2 20 0.3 20.0 98 : 75-125
Copper 0.1 20 5.8 26.6 104 75-125
Lead 0.02 20 0.10 20.3 101 75-125
Tin 50 4000 ND 3720 93 75-125
Vanadium 0.2 20 ND 20.5 102 75-125
Zinc 0.5 20 40.9 60.0 96 75-125
Approved By: e pae _qfafyy- 00 022
MS1§/102194 / ¥

0SR7IICP.GIJI - Spike 9/1R/97 Page No..



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: BC. MI. UA/C690-1704 Date Collected: NA
LCS Matrix: Water Date Received: NA

Date Analvzed: 9/14/97

Laboratory Control Sample Summary
Total Metals

Units: ug/L (ppb)

Source: CAS Spike Solution CAS
Percent
Recovery
EPA True Percent Acceptance
Analyte Method Value Result Recovery Limits
Barium 200.8 20.0 20.3 102 85-115
Cadmium 200.8 20.0 20.7 104 85-115
Chromium 200.8 20.0 19.6 98 85-115
Copper 200.8 20.0 20.8 104 85-115
Lead 200.8 20.0 20.2 101 85-115
Tin 6010A 4000 3760 94 85-115
Vanadium 200.8 20.0 20.3 102 85-115
Zinc 200.8 20.0 20.2 101 85-115

Approved By: é}(_,_ ' Date: ﬁ' 18 ‘aq O 0 0 2 3

LCSEPA/102104
0SX71ICP.GI1 - LCSW 9/18/07 Page No.



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request:
Project: BC. Ml, UA/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:

Date Extracted:

Date Analyzed:

Duplicate Summary
Total Metals
Units: mg/Kg (ppm)
Drv Weight Basis
Sample Name:  SO0033
Lab Code: K9705871-001
Duplicate
EPA Sample Sample

Analyte Method MRL Result Result Average
Barium 200.8 0.02 153 18.7 17.0
Cadmium 200.8 0.02 3.18 3.80 3.49
Chromium 200.8 0.2 25.9 854 55.6
Copper 200.8 0.05 17600 20400 19000
Lead 200.8 0.02 781 879 830
Tin 6010A 10 36 74 55
Vanadium 200.8 0.2 5.0 7.6 6.3
Zinc 200.8 0.5 18800 22000 20400
NA Not Applicable; see case narrative.
A Outside acceptance limits: see case narrative.
Approved By: A/ Date: q{/}?' [/ 7

DUPISEPA/102194

0SRTIICP.JC1 - DUP 9/21/97

K9705871
8/13.14/97
8/18/97
9/10/97
9/14/97

Relative
Percent
Difference

20
18
108 (A)
2
12
69 (A)
41
16

0024



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services. Inc. Service Request: K9705871
Project: BC. MI, UA/C690-1704 : Date Collected: 8/13.14/97
Sample Matrix: Soil Date Received: 8/18/97

Date Extracted: 9/10/97

Date Analyzed: 9/14/97

Matrix Spike Summary
Total Metals

Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name:  SO0033 CAS
Lab Code: K9705871-001 Percent
Spiked Recovery

Spike Sample Sample Percent Acceptance
Analyte MRL Level Result Result Recovery Limits
Barium 0.02 210 153 216 96 60-130
Cadmium 0.02 5.2 3.18 8.48 102 60-130
Chromium 0.2 21 25.9 52.0 124 60-130
Copper 0.05 26 17600 15600 NA 60-130
Lead 0.02 52 781 690 NA 60-130
Tin 10 52 36 92 108 60-130
Vanadium 0.2 52 5.0 55.6 97 60-130
Zinc 0.5 52 18800 15300 NA 60-130
NA Not Applicable: see case narrative.

Approved By: —]C— ate: 00 025
pp ~ D ﬁll_‘b_kﬂ;

MS18/102194
OSKRTIICP.ICI - Spike 9/18/07 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: BC. MI, UA/C690-1704 Date Collected: NA
LCS Matrix: Soil Date Received: NA

Date Analyzed: 9/10/97

Laboratory Control Sample Summary
Total Metals

Units: mg/Kg (ppm)

Source: ERA Priority Pollutant/CLP Inorganic Soils

EPA Control
Analyte Method Result Limits
Barium 200.8 243 190-330
Cadmium 200.8 68.2 51.4-103
Chromium 200.8 73.8 59.4-94.6
Copper 200.8 50.2 45.9-70.4
Lead 200.8 125 82.7-160
Tin 6010A 95.1 63.3-145
Vanadium 200.8 142 89.2-195
Zinc 200.8 101 84.1-144

Approved By: /I’C_, Date: 6’ [‘ g Bi 0 0 0 2 6

LCSEPA/102194

0SX71ICP.JC1 - ERA 230 9/18/97 Page No.



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: PTI Environmental Services. Inc. Service Request: K9705871

Project: BC. MI. UA/C690-1704 Date Analyzed: 9/14/97

Initial Calibration Verification (ICV) Summary #1
Metals

Units: pg/L (ppb)

ICV Source: Inorganic Ventures ICV
EPA True Percent

Analyte Method Value Result Recovery
Barium 200.8 200 209 105
Cadmium 200.8 25.0 25.7 103
Chromium 200.8 20.0 21.2 106
Copper 200.8 25.0 26.1 104
Lead 200.8 50.0 52.7 105
Tin 6010A ~ 5000 4930 99
Vanadium 200.8 50.0 54.5 109
Zinc 200.8 50.0 54.6 109

Approved By: — o Date: 3 ’ ) laa: 0 0 0 2 7
l

ICVEPA/102194

0SR71ICP.JC2 - ICV 9/18/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: BC. MI, UA/C690-1704 Date Analyzed: 9/14/97

Initial Calibration Verification (ICV) Summary #2
Metals

Units: pg/L (ppb)

ICV Source: Inorganic Ventures ICV

EPA True Percent
Analyte Method Value Result Recovery
Barium 200.8 200 197 99
Cadmium 200.8 25.0 253 101
Chromium 200.8 20.0 18.6 93
Copper 200.8 25.0 23.8 95
Lead 200:8 50.0 51.8 104
Tin 6010A 5000 - -
Vanadium - 200.8 50.0 493 99
Zinc 200.8 50.0 48.1 96

Approved By: C__ Date: ﬁ[&iﬁ& 00028

ICVEPA/102194
OSR7IICP.IC2 - ICV (2) 9/1R/97

Page No.:



tient:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCV 1-3/042708

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

PTI Environmental Services. Inc.
BC. M1, UA/C690-1704

Continuing Calibration Verification (CCV) Summary

Metals
Units: ug/L (ppb)

EPA True CCVv1 Percent CCV2 Percent -
Method Value Result Recovery Result Recovery
200.8 25.0 25.0 100 26.2 105
200.8 25.0 249 100 252 101
200.8 25.0 253 101 264 106
200.8 25.0 24.7 99 253 101
200.8 25.0 25.0 100 25.4 102
6010A 20000 20900 105 19700 99
200.8 25.0 252 101 26.6 106
200.8 25.0 25.0 100 25.2 101
/(-— Date: q!,!b!ﬂ

0SR71ICP.JC2 - CCV 1-3 9/18/07

Service Request: K9705871
Date Analyzed: 9/14/97

CCV3 Percent

Result Recovery
248 99
25.6 102
25.2 101
24.8 99
25.0 100
19700 99
253 101
248 99

00029

Page No.:



lient:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCV 3-0/042705

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

PTI Environmental Services. Inc.
BC. Ml1. UA/C690-1704

Continuing Calibration Verification (CCV) Summary

Metals
Units: pug/L (ppb)

EPA True CCVv4 Percent CCVs
Method Value Result Recovery Result

200.8 250 244 98 26.6
200.8 25.0 26.1 104 26.5
200.8 25.0 24.9 100 28.4
200.8 25.0 252 101 26.3
200.8 25.0 25.2 101 242
6010A 20000 20100 101 20100
200.8 25.0 248 99 28.3
200.8 25.0 255 102 26.6

Percent
Recovery

106
106
114
105
97

101
113
106

Service Request: K9705871
Date Analvzed: 9/14/97

CCVeo
Result

o N
W

)
B Ul
o LN

25.1
19700
24.6
248

Percent
Recovery

101
101
98
99
100
99
98
99

e S pac Gnkg 00030

0SKRT1ICP.JC2 - CCV 4-0 ¥/18/07

Page No.:



lient:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCV 7-9/042795

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services, Inc.

BC. ML, UA/C690-1704

QA/QC Report

Service Request:
Date Analvzed:

Continuing Calibration Verification (CCV) Summary

Metals

Units: pg/L (ppb)

EPA True CCV7 Percent CCVs Percent
Method Value Result Recovery Result Recovery
200.8 25.0 25.0 100 - -
200.8 25.0 24.8 99 - -
200.8 25.0 247 99 - -
200.8 25.0 24.6 98 - -
200.8 25.0 24.7 99 - -
6010A 20000 19900 100 20000 100
200.8 25.0 24.7 99 - -
200.8 25.0 243 97 - -
/{C Date: q h&, lgﬁz

0S871ICP.JC2 - CCV 7-0 9/18/97

K9705871
9/14/97

CCV9 Percent
Result Recovery

20400 102

00031

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

lient: PTI Environmental Services, Inc. Service Request: K9705871
Project: BC. MI. UA/C690-1704 Date Analvzed: 9/14/97

Continuing Calibration Verification (CCV) Summary
Metals
Units: pug/L (ppb)

EPA True CCV10 Percent

Analyte Method Value Result Recovery
Barium 200.8 25.0 - -
Cadmium 200.8 25.0 - -
Chromium 200.8 25.0 - -
Copper 200.8 25.0 - -
Lead 200.8 25.0 - -

Tin 6010A 20000 19500 98
Vanadium 200.8 25.0 - -
Zinc 200.8 25.0 - -

Approved By: — ] Date: 9 hg ‘53 00 032

CCV 7-9/042795 I
0SKR7IICP.IC2 - CCV 7-9(2) 9/18/97 Page No.:




COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services. Inc. Service Request: K9705871
Project: BC. ML UA/C690-1704 Date Analyzed: 9/14/97

Continuing Calibration Blank (CCB) Summary

Metals
Units: ug/L (ppb)

EPA CCB1 CCB2 CCB3 CCB4
Analyte Method MRL Result Result Result Result
Barium 200.8 0.02 ND ND ND ND
Cadmium 200.8 0.02 ND ND ND ND
Chromium 200.8 0.2 ND ND ND ND
Copper 200.8 0.05 ND ND ND ND
Lead 200.8 0.02 ND ND ND ND
Tin 6010A 50 ND ND ND ND
Vanadium 200.8 0.5 ND ND ND ND
Zinc 200.8 0.5 ND ND ND ND .

Approved By: q.‘—' Date: ﬁ’[l—b'l?"‘j; 00033

CCB4SMRL/102194

0SS71ICP.JC2 - CCB 9/18/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: BC. MI, UA/C690-1704 Date Analyzed: 9/14/97

Continuing Calibration Blank (CCB) Summary
Metals

Units: pg/L (ppb)

EPA CCB5 CCB6 CCB7 CCBS8
Analyte Method MRL Result Result Result Result
Barium 200.8 0.02 ND ND ND -
Cadmium . 200.8 0.02 ND ND ND -
Chromium 200.8 0.2 ND ND ND -
Copper 200.8 0.05 ND ND ND -
Lead 200.8 0.02 ND ND ND -
Tin 6010A 50 ND ND ND ND
Vanadium 200.8 0.5 ND ND ND -
ND ND ND -

Zinc 200.8 0.5

Approved By: //’L" : Date: _iZLﬁﬁ_L_ 00034

CCB4SMRL/102194

0SK7HCP.JC2 - CCB (2) 9/1R8/97 Page No.



Client:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCB4SMRL/102194

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
PTI Environmental Services, Inc. Service Request: K9705871
BC. MI. UA/C690-1704 Date Analyzed: 9/14/97
Continuing Calibration Blank (CCB) Summary
Metals
Units: pug/L (ppb)
EPA CCBY9 CCB10
Method MRL Result Result
200.8 0.02 - -
200.8 0.02 - -
200.8 0.2 - -
200.8 0.05 - -
200.8 0.02 - -
6010A 50 ND ND
200.8 0.5 - -
200.8 0.5 - -
' —JC_ Date: Q/'/% /C'iﬁ"-’
/ I 00035

0SKRTIICPJCY - CCB (3) Y1R/97

Page No.



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA. BC, MI/C690-1704 Date Collected: 8/14/97
Sample Matrix: Soil Date Received: 8/18/97

Date Extracted: 8/21/97

Date Analyzed: 8/30-31/97

Surrogate Recovery Summary
Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Percent Recovery

Sample Name Lab Code Decachlorobiphenyl
SO0033 K9705871-001 105
S00034 K9705871-002 111
S00035 K9705871-003 111
S00036 K9705871-004 115
S00037 K9705871-005 113
S00038 K9705871-006 112
S00039 K9705871-007 113
S00040 K9705871-008 120
S00041 K9705871-009 115
S00042 K9705871-010 118
SO0045 K9705871-011 118
SO0046 K9705871-012 119
S0O0039 K9705871-007MS 116
SO0039 K9705871-007DMS 118
Lab Control Sample K970821-SL 108
Method Blank K970821-SB 104

CAS Acceptance Limits: 54-144

Approved By: ,g — : ’ Date:

G/rz/s7

00036

SUR1/120594
05871SVG.JS2 - SURI 9/12/97

Page No..



Client:
Project:

Sample Matrix:

Sample Name:
Lab Code:

Analyte

Aroclor 1242

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
PTI Environmental Services. Inc. Service Request: K9705871
UA, BC, MI/C690-1704 Date Collected: 8/14/97
Soil Date Received: 8/18/97
Date Extracted: 8/21/97
Date Analyzed: 8/31/97
Matrix Spike/Duplicate Matrix Spike Summary
Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
S0O0039
K9705871-007MS, K9705871-007DMS
Percent Recovery
CAS Relative
Spike Level Sample Spike Result Acceptance Percent
MS DMS Resuit MS DMS MS DMS Limits  Difference
2.1 2.0 ND 23 23 110 115 40-141 4
ﬂ/ —— Date: ?/IZ/f 2

DMS185/120594

05871SVG.JS2 - TDMS 9/12/97

7

00037

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA, BC, MI/C690-1704 Date Collected: NA
LCS Matrix: Soil Date Received: NA

Date Extracted: 8/21/97
Date Analyzed: 8/30/97

Laboratory Control Sample Summary
Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A

Units: mg/Kg (ppm)

CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Limits
Aroclor 1242 1.8 1.8 100 49-125
Approved By: W —_— Date: 9% z2/s7 0 0 03 8
LCS/121594 /7

05871SVG.JS2 - LCS 9/12/97 Page No -



Client:
Project:

Analyte

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Approved By: Qa—/‘

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

PTI Environmental Services, Inc.
UA, BC, MI/C690-1704

Continuing Calibration Blank (CCB) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)

CCB1 CCB2

MRL Result Result
0.1 ND ND
0.1 ND ND
0.1 ND ND
0.1 ND ND
0.1 ND ND
0.1 ND ND
0.1 ND ND

Service Request: K9705871
Calibration Date: 7/16/97
Date Analyzed: 8/30-31/97

CCB3
Result

CEEEEEE

Date: F/12/- 77

CCB4SMRL/120594

05871SVG.JS2 - ccb 9/12/97

CCB4
Result

EEEEEEE

00039

Page No..



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA, BC, MI/C690-1704 Calibration Date: 7/16/97
Date Analyzed: 8/30-31/97
Continuing Calibration Verification (CCV) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)
True CCVl Percent CCV2 Percent CCV3 Percent CCV4 Percent

Analyte Value  Result Recovery Result Recovery Result Recovery Result Recovery
Aroclor 1016 1.0 0.9 90 1.0 100 1.0 100 1.0 100
Aroclor 1221 1.0 1.1 110 1.1 110 1.1 110 1.1 110
Aroclor 1242 1.0 0.9 90 0.9 90 1.0 100 1.0 100
Aroclor 1248 1.0 1.0 100 0.9 90 1.0 100 1.0 100
Aroclor 1254 1.0 1.0 100 1.0 100 1.1 110 1.1 110
Aroclor 1260 1.0 0.9 90 1.1 110 1.1 110 1.0 100
Approved By: ’WM‘ : Date: ?/IZ/ 57 00040

CCV 1-4/042795

05871SVG.JS2 - ccv 9/12/97 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA, BC, MI/C690-1704 Calibration Date: 9/4/97
Date Analyzed: 9/6/97
Continuing Calibration Blank (CCB) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)
CCB1
Analyte MRL Result
Aroclor 1016 0.1 ND
Aroclor 1221 0.1 ND
Aroclor 1232 0.1 ND
Aroclor 1242 0.1 ND
Aroclor 1248 0.1 ND
Aroclor 1254 0.1 ND
Aroclor 1260 0.1 ND
Approved By: ,W — ' ‘ Date: _F/i2/57 00041

CCB4SMRL/120594

05871SVG.JS2 - ccb (2) 9/12/97 Page No.



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9705871
Project: UA. BC, MI/C690-1704 Calibration Date: 9/4/97
Date Analyzed: 9/6/97

Continuing Calibration Verification (CCV) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)

True CCvi Percent

Analyte Value  Result Recovery

Aroclor 1016 1.0 1.1 110

Aroclor 1242 1.0 1.0 100

Aroclor 1248 1.0 1.0 100

Aroclor 1254 1.0 0.8 80

Aroclor 1260 1.0 1.1 110

Approved By: _gw - Date: 7/12/97 00042

CCV 1-4/042795

05871SVG.IS2 - cev (2) 9/12/97 Page No.:



Chain-of-Custody
Records/Sample Analysis

Request Forms
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Sample Delivery Group
#K9705873




SEF 2 3 1997
T
COLUMBIA ANALYTICAL SERVICES, INC.

Client: PTI Environmental Services, Inc. Service Request No.: K9705873
Project: UA,BCMI Date Received: 8/18/97

Sample Matrix:  Soil

CASE NARRATIVE

All analyses were performed consistent with the quality assurance program of Columbia Analytical Services, Inc.
(CAS). This report contains analytical results for sample(s) designated for Tier III 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:
Laboratory Duplicate (DUP), Matrix Spike (MS), Laboratory Control Sample (LCS), Initial Continuing Calibration
Verification Standards (ICV/CCV), and Initial Continuing Calibration Blanks (ICB/CCB).

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

Additional calibration data associated with the PCB analyses EPA 8080 can be found with the data packages for
K9705870.

The following difficulties were experienced during analysis of this batch:

Method reporting limits have been elevated in some samples for EPA 8080 analyses due to matrix interferences,
and/or because the samples required dilutions. :

Samples appear to contain a weathered PCB, most closely resembling Aroclor 1248.
The Matrix Spike/Duplicate Matrix Spike (MS/DMS) recoveries of Aroclor 1242 for sample SO0002 was not

calculated. Due to the high concentrations present in the sample, the chromatogram had overlapping components
which prevented accurate quantitation of the target analytes. No further corrective action was taken.




- Columbia
- Analytical
- Servicegn

September 19, 1997 Service Request No: K9705873

Rex Robinson

PTI Environmental Services, Inc.
15375 SE 30th Place, Suite 250
Bellevue, WA 98007

Re: UA, BC, MI/C690-1704

Dear Rex:

Enclosed are the results of the sample(s) submitted to our laboratory on August 18, 1997.
Preliminary results were transmitted via facsimile on September 19, 1997. For your reference,
these analyses have been assigned our service request number K9705873.

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 246.
Respectfully submitted,

Columbia Analytical Services, Inc.

Abbie Spielfnén

Client Services Manager

ASid Page 1 of {-{ 2()

317 South 13th Avenue » P.O.Box 479 e Kelso, Washington 98626 Telephone 360/577-7222 e« Fax 360/636-1068
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COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

lient: PTI Environmental Services, Inc. Service Request: K9705873
Project: UA, BC, MI/C690-1704 Date Collected: 8/13 - 8/14/97
Sample Matrix:  Soil Date Received: 8/18/97

Total Solids
Prep Method: NONE Units: PERCENT
Analysis Method:  160.3M Basis: NA
Test Notes:
Date Result

Sample Name Lab Code Analyzed Result Notes
S0O0001 K9705873-001 8/25/97 87.1
S00002 K9705873-002 8/25/97 94.7
SO0003 K9705873-003 8/25/97 89.3
SO0004 K9705873-004 8/25/97 76.6
S00003 K9705873-005 8/25/97 87.0
S00006 K9705873-006 8/25/97 93.4
S00007 K9705873-007 8/25/97 92.2
S00026 K9705873-008 8/25/97 835.6
S00027 K9705873-009 8/25/97 90.8
S00028 K9705873-010 8/25/97 93.1
S00029 K9705873-011 8/25/97 49.5

70030 K9705873-012 8/25/97 51.6

J0031 K9705873-013 8/25/97 91.2
S00032 K9705873-014 8/25/97 92.5
S00019 K9705873-015 8/25/97 84.3
S0O0020 K9705873-016 8/25/97 81.0
S00043 K9705873-017 8/25/97 63.1
S00044 K9705873-018 8/25/97 69.0
S00021 K9705873-019 8/25/97 92.8
S00022 K9705873-020 8/25/97 83.0
Approved By: (€7~ Date: __ §/2< / t 4
TSSample/021397 0 0 0 0 3

05873TS.AGI - Sample 826/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

lient: PTI Environmental Services, Inc. Service Request:
Project: UA, BC, MI/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:

Date Extracted:
Date Analyzed:
pH
EPA Method 9045C
pH Units

Sample Name Lab Code Result
S00001 K9705873-001 7.80
S00002 K9705873-002 8.31
S00003 K9705873-003 8.09
SO0004 K9705873-004 8.08
“0005 K9705873-005 7.78

J0006 K9705873-006 8.43
SO0007 K9705873-007 7.66
S0O0026 K9705873-008 : 7.95
S00027 K9705873-009 7.69
S00028 K9705873-010 8.09
S00029 K9705873-011 7.23
SO0030 K9705873-012 7.08
SO0031 K9705873-013 8.13
500032 K9705873-014 8.29
SO0019 K9705873-015 8.03
S00020 K9705873-016 8.01
SO0043 - K9705873-017 7.55
SO0044 K9705873-018 7.61
S00021 K9705873-019 7.38
S00022 K9705873-020 7.93
Method Blank K9705873-MB -

7 -

Approved By: —/“e/ (}?/\-’"_——" Date: g-41 7
1A/102094 /

05873WET.MRI1 - pH 9/4/97

K9705873
8/13/97
8/18/97
NA
8/27/97

00004

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report
iient: PTI Environmental Services, Inc. Service Request:
Project: UA, BC, MI/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:

Date Extracted:
Date Analyzed:

Carbon, Total Organic
ASTM Method D4129-82 Modified
Units: Percent (%)

Dry Weight Basis
Sample Name Lab Code MRL Result
S00001 K9705873-001 0.05 3.04
SO0002 K9705873-002 0.05 1.64
SO0003 K9705873-003 0.05 2.96
SO0004 K9705873-004 0.05 1.84
SO0005 K9705873-005 0.05 1.60
SO0006 . K9705873-006 0.05 1.63
SO0007 K9705873-007 0.05 1.90
S00026 K9705873-008 0.05 1.02
SO0027 K9705873-009 0.05 2.60
10028 : K9705873-010 0.05 3.09
_J0029 K9705873-011 0.05 11.4
SO0030 ' K9705873-012 0.05 20.9
SO0031 K9705873-013 0.05 2.89
SO0032 K9705873-014 0.05 2.95
SO0019 K9705873-015 0.05 2.91
S0O0020 K9705873-016 0.05 2.60
S0O0043 K9705873-017 0.05 16.1
SO0044 K9705873-018 0.05 6.10
S0O0021 K9705873-019 0.05 1.96
S00022 K9705873-020 0.05 0.41
Method Blank K9705873-MB 0.05 ND
/'\ .
Approved By: OJLL, { S - ‘ Date: G- - 97

TAMRL/102594
05873WET.MR1 - TOCS 9/4/97

K9705873
8/13/97
8/18/97

NA

8/29/97

00005

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.
Project: BC, M1, UA/C690-1704
Sample Matrix: Soil
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00001
Lab Code: K9705873-001
Date Analyzed: 9/14/97
EPA
Analvte Method MRL
Barium 200.8 0.02 87.7
Cadmium 200.8 0.02 0.30
Chromium 200.8 0.2 6.8
Copper 200.8 0.05 12.7
Lead 200.8 0.02 27.8
Tin 6010A 10 ND
Vanadium 200.8 0.5 31.0
Zinc 200.8 0.5 144

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00002
K9705873-002
9/14/97

248
0.09
10.1
5.60
16.3

32
39.7

K9705873
8/13.14/97
8/18/97
9/10/97

S00003
K9705873-003
9/14/97

293
0.37
11.8
26.3
449

8.8
321

Approved By: A(—— Date: ML 00006

3S30EPA/102094
0SR73ICP.GJ1 - Sample 9/18/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9705873
Project: BC, MI, UA/C690-1704 Date Collected: 8/13.14/97
Sample Matrix: Soil Date Received: 8/18/97
Date Extracted: 9/10/97
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00004 S00005 S00006
Lab Code: K9705873-004 K9705873-005 K9705873-006
Date Analyzed: 9/14/97 9/14/97 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 38.1 9.02 3.73
Cadmium 200.8 0.02 0.43 0.29 0.06
Chromium 200.8 0.2 12.3 3.5 2.8
Copper 200.8 0.05 34.6 4.1 1.70
Lead 200.8 0.02 445 10.4 2.31
Tin 6010A 10 ND ND ND
Vanadium 200.8 0.5 6.3 1.8 1.5
Zinc 200.8 0.5 1120 33.9 10.8
Approved By: AC/ Date: 4//‘6 A%
3830EPA’102094 / ’ 4 0 O 0 O 7

05S873ICP.GI1 - Sample (2) 9/18/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analvtical Report

Client: PTI Environmental Services. Inc.
Project: BC. MI. UA/C690-1704
Sample Matrix: Soil

Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00007
Lab Code: K9705873-007
Date Analyzed: 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 7.22
Cadmium 200.8 .0.02 0.30
Chromium 200.8 0.2 4.2
Copper 200.8 0.05 4.07
Lead 200.8 . 0.02 14.5
Tin 6010A 10 ND
Vanadium 200.8 0.5 2.3
Zinc 200.8 0.5 36.7

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00026
K9705873-008
9/14/97

7.51
0.05
2.8
2.56
9.11

2.9
14.1

K9705873
8/13.14/97
8/18/97
9/10/97

S00027
K9705873-009
9/14/97

63.1
1.09
13.8 -
31.6
824

123
397

Approved By: ﬂ O Date: QM_O
PP 7 . 0008

3S30EPA/102094
05R73ICP.GJ1 - Sample (3) 9/18/97

Page No..



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
"Client: PTI Environmental Services. Inc.
Project: BC. MI, UA/C690-1704
Sample Matrix: Soil
Total Metals

Units: mg/Kg (ppm)
Dry Weight Basis

Sample Name: S00028
Lab Code: K9705873-010
Date Analyzed: 9/14/97
EPA
Analyte Method MRL
Barium - 200.8 0.02 39.7
Cadmium 200.8 0.02 0.29
Chromium 200.8 0.2 10.9
Copper ©200.8 0.05 13.3
Lead 200.8 0.02 229
Tin 6010A 10 ND
Vanadium 200.8 0.5 12.5
Zinc 200.8 0.5 86.3

Approved By: ﬂ L Date: & 8,4?’

Service Request: K9705873
Date Collected: 8/13.14/97
Date Received: 8/18/97

Date Extracted: 9/10/97
S00029 S00030
K9705873-011 K9705873-012
9/14/97 9/14/97
189 834
0.97 1.23
20.4 24.9
63.4 216
398 722
41 22
20.4 49.9
947 574
00009

3S30EPA/102094 /
0SR7ICP.GJ1 - Sample (4) 9/18/07

| 24

Page No.



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9705873
Project: BC. M1, UA/C690-1704 Date Collected: 8/13.14/97
Sample Matrix: Soil Date Received: 8/18/97
Date Extracted: 9/10/97
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00031 S00032 S0001Y
Lab Code: K9705873-013 K9705873-014 K9705873-015
Date Analyzed: 9/14/97 9/14/97 9/14/97
EPA

Analyte Method MRL
Barium 200.8 0.02 34.8 38.5 32.1
Cadmium 200.8 0.02 0.11 0.08 0.19
Chromium 200.8 0.2 10.0 11.4 9.8
Copper 200.8 0.05 12.0 9.85 12.0
Lead 200.8 0.02 9.12 6.68 19.1
Tin : 6010A 10 ND ND ND
Vanadium 200.8 0.5 11.9 13.4 9.7
Zinc 200.8 0.5 347 27.6 46.7

Approved By: —JC Date: q / ] / g'

3830EPA/102094 7 v O 0 0 1 0

0SR73ICP.GJ1 - Sample (5) 9/]18/07

Page No.



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services. Inc. Service Request: K9705873
Project: BC, M1, UA/C690-1704 Date Collected: 8/13.14/97
Sample Matrix: Soil Date Received: 8/18/97
Date Extracted: 9/10/97
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00020 S00043 S00044
Lab Code: K9705873-016 K9705873-017 K9705873-018
Date Analyzed: 9/14/97 9/14/97 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 36.8 128 148
Cadmium . 200.8 0.02 0.12 0.77 0.83
Chromium 200.8 0.2 8.1 6.4 16.7
Copper 200.8 0.05 9.17 31.7 29.9
Lead 200.8 0.02 10.1 92.8 79.0
Tin 6010A 10 ND ND ND
Vanadium 200.8 0.5 10.0 5.9 19.2
Zinc 200.8 0.5 28.4 113 114
Approved By: A Date: 9 / 5347
3S30EPA/102094 / ’ N 0 0 0 1 1

0SS73ICP.GJ1 - Sample (6) 9/18/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc.
Project: BC, MI, UA/C690-1704
Sample Matrix: Soil
Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00021
Lab Code: K9705873-019
Date Analyzed: 9/14/97
EPA
Analyte Method MRL
Barium 200.8 0.02 6.61
Cadmium 200.8 0.02 0.29
Chromium 200.8 0.2 3.7
Copper 200.8 0.05 3.66
Lecad 200.8 0.02 12.3
Tin 6010A 10 ND
Vanadium 200.8 0.5 2.1
Zinc 200.8 0.5 34.7

3S30EPA/102094
0SKR7ICP.GIJ1 - Sample (7) 9/]R07

Approved Byv: d/(,

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00022
K9705873-020
91497

4.08
0.08
3.1
1.69
3.40

2.2
14.1

K9705873
8/13.14/97
8/18/97
9/10/97

Method Blank
K9705873-MB
9/14/97

58833

5§85

Dj,ézéﬂ: 100012

Page No.



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc. Service Request: K9705873
Project: UA, BC, MI/C690-1704 Date Collected: 8/13/97
Sample Matrix: Soil Date Received: 8/18/97

Date Extracted: 8/22/97

Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00001 S00002 S00003
Lab Code: K9705873-001 K9705873-002 K9705873-003
Date Analyzed: 9/6/97 9/7/197 9/6/97

Analyte MRL
Aroclor 1016 0.1 ND <10(D) ND
Aroclor 1221 0.1 ND <10(D) ND
Aroclor 1232 0.1 ND <10(D) ND
Aroclor 1242 0.1 ND <10(D) ND
Aroclor 1248 0.1 2.4 110 2.0
Aroclor 1254 0.1 <1.1(B) <10(D) <0.9(B)
Aroclor 1260 0.1 0.4 <10(D) 0.3
D The MRL is elevated because of matrix interferences and because the sample required diluting.
B The MRL is elevated because of matrix interferences.
Approved By: W-—/ Date: ?/ L7 / 77
3522/120594 // O 0 0 1 3

05873SVG.JS1 - 1-39/15/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc. Service Request:
Project: UA, BC, M1/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:

Date Extracted:

Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00004 S00005
Lab Code: K9705873-004 K9705873-005
Date Analyzed: 9/6/97 9/6/97

Analyte MRL
Aroclor 1016 0.1 ND ND
Aroclor 1221 0.1 ND ND
Aroclor 1232 0.1 ND ND
Aroclor 1242 0.1 ND ND
Aroclor 1248 0.1 33 ND
Aroclor 1254 0.1 <1.6(B) ND
Aroclor 1260 0.1 0.4 ND
B The MRL is elevated because of matrix interferences.
Approved By: __{lf e~ Date: 7/IJ// §7

3522/120594
05873SVG.JSI - 4-6 9/15/97

K9705873
8/13/97
8/18/97
8/22/97

S00006
K9705873-006
9/6/97

CEEEEEE

00014

Page No.:



\

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

Client: PTI Environmental Services, Inc. Service Request:
Project: UA, BC, MI/C690-1704 Date Collected:
Sample Matrix: Soil Date Received:

Date Extracted:

Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00007 S00026
Lab Code: K9705873-007 K9705873-008
Date Analyzed: 9/6/97 9/6/97

Analyte MRL
Aroclor 1016 0.1 ND ND
Aroclor 1221 0.1 ND ND
Aroclor 1232 0.1 ND ND
Aroclor 1242 0.1 ND ND
Aroclor 1248 0.1 ND ND
Aroclor 1254 0.1 ND ND
Aroclor 1260 0.1 ND ND
B The MRL is elevated because of matrix interferences.

Approved By: Q —

Date: 7/1.( / b] 7

3522/120594
058738VG.JSI - 7-9 9/15/97

K9705873
8/13-14/97
8/18/97
8/22/97

S00027
K9705873-009
9/6/97

5553

[=]
=]

<0.8(B)
0.2

00015

Page No.:



Client:
Project:

COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report

PTI Environmental Services, Inc.
UA, BC, MI/C690-1704

Sample Matrix: Soil

Analyte

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

T o

Approved By:

3822/120594

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00028
Lab Code: K9705873-010
Date Analyzed: 9/6/97
MRL

0.1 ND
0.1 ND
0.1 ND
0.1 ND
0.1 0.4
0.1 <0.3(B)
0.1 ND

The MRL is elevated because of matrix interferences.

Service Request:
Date Collected:
Date Received:

Date Extracted:

S00029
K9705873-011
9/6/97

<0.7(B)
<0.2(B)
<1.3(B)
<0.9(B)
1.1
<0.7(B)
0.2

The MRL is elevated because of the low percent solids in the sample as received.

Date: 9/1.:/ /} P,

J—

05873SVG.JSI - 10-12 9/15/97

K9705873
8/14/97
8/18/97
8/22/97

S00030
K9705873-012
9/6/97

<0.3(B)
<0.2(B)
<0.5(B)
<0.4(B)
0.5
<0.3(B)
<0.2(F)

00016

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Analytical Report
Client: PTI Environmental Services, Inc. Service Request: K9705873
Project: UA, BC, MI/C690-1704 Date Collected: 8/13-14/97
Sample Matrix: Soil Date Received: 8/18/97

Date Extracted: 8/22/97

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00031 S00032 S00019
Lab Code: K9705873-013 K9705873-014 K9705873-015
Date Analyzed: 9/6/97 9/6/97 9/6.7/97
Analyte MRL
Aroclor 1016 0.1 ND ND <1.0(D)
Aroclor 1221 0.1 ND ND <1.0(D)
Aroclor 1232 0.1 ND ND <1.0(D)
Aroclor 1242 0.1 ND ND <1.0(D)
Aroclor 1248 0.1 ND 0.1 9.7
Aroclor 1254 0.1 ND ND <1.0(D)
Aroclor 1260 0.1 ND ND 0.7
D The MRL is elevated because of matrix interferences and because the sample required diluting.
Approved By: W -_— ' Date: ?/’1'7, 7 0 0 0 1 7

3522/120594
05873SVG.JSI - 13-15 9/15/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report

Client: PTI Environmental Services, Inc. Service Request: K9705873

Project: UA, BC, MI/C690-1704 Date Collected: 8/13/97
Sample Matrix: Soil Date Received: 8/18/97
Date Extracted: 8/22/97

Polychlorinated Biphenyls (PCBs)

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: $00020 S00043 S00044
Lab Code: K9705873-016 K9705873-017 K9705873-018
Date Analyzed: 9/6/97 9/6/97 9/6/97

Analyte MRL
Aroclor 1016 0.1 ND <0.3(B) ND
Aroclor 1221 0.1 ND ND ND
Aroclor 1232 0.1 ND <0.4(B) <0.3(B)
Aroclor 1242 0.1 ND <0.4(B) <0.2(B)
Aroclor 1248 0.1 13 0.5 0.1
Aroclor 1254 0.1 <0.5(B) <0.4(B) ND
Aroclor 1260 0.1 0.1 0.2 ND
B The MRL is elevated because of matrix interferences.

Approved By: ,W/ pate: 752 00018

3522/120594
05873SVG.JSI - 16-18 9/15/97

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
Analytical Report
Client: PTI Environmental Services, Inc.

Project: UA. BC, MI/C690-1704
Sample Matrix: Soil

Polychlorinated Biphenyls (PCBs)

Service Request:
Date Collected:
Date Received:

Date Extracted:

EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis
Sample Name: S00021 S00022
Lab Code: K9705873-019 K9705873-020
Date Analyzed: 9/6/97 9/6/97

Analyte MRL
Aroclor 1016 0.1 ND ND
Aroclor 1221 0.1 ND ND
Aroclor 1232 0.1 ND <0.3(B)
Aroclor 1242 0.1 ND <0.2(B)
Aroclor 1248 0.1 ND ND
Aroclor 1254 0.1 ND ND
Aroclor 1260 0.1 ND ND
B The MRL is elevated because of matrix interferences.
Approved By: ’ga—"’ Date: ?Al% 7

3522/120594
05873SVG.JS1 - 19,20,MB 9/15/97

K9705873
8/13/97
8/18/97
8/22/97

Method Blank
K970822-SB
9/6/97

CEEEEEE:

00019

Page No.:



Laboratory QA/QC Results




COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
ent: PTI Environmental Services, Inc. Service Request: K9705873
Project: UA, BC, MI/C690-1704 Date Collected: 8/13/97
Sample Matrix:  Soil Date Received: 8/18/97
Duplicate Summary
Total Solids
Prep Method: NONE Units: PERCENT
Analysis Method: 160.3M Basis: NA
Test Notes:
Duplicate Relative

Date Sample Sample Percent Result
Sample Name Lab Code Analyzed Result  Result Average Difference Notes
SO0001 K9705873-001DUP 8/25/97 87.1 86.9 87.0 <1
Approved By: (e~ : Date: 72 c/ T2

TSDup/021397a 0 0 0 2 1

0SK73TS.AGI - DUP R/26/97 Page No.:



Client:
Project:

Sample Matrix: Soil

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

PTI Environmental Services. Inc.
UA. BC, MI/C690-1704

Carbon, Total Organic

Service Request:
Date Collected:
Date Received:
Date Analyzed:

ASTM Method D4129-82 Modified
Units: Percent (%)

Dry Weight Basis
LABORATORY CONTROL SAMPLE
True
Value
Source: ERA #542 Lot# 01125 0.62
CALIBRATION VERIFICATION STANDARD
True
Value
CCV 1 Result 20.0
CCV 2 Result 20.0
CCV 3 Result 20.0
CCV 4 Result 20.0
LABORATORY BLANK
MRL
CCB 1 Result 0.05
CCB 2 Result 0.05
CCB 3 Result 0.05
CCB 4 Result 0.05
DUPLICATE ANALYSIS
Sample
Sample Name Lab Code MRL Result
SO0001 K9705873-001D 0.05 3.04
MATRIX SPIKE ANALYSIS
Spike
Sample Name Lab Code MRL Level

SO0001

Approved By:

K9705873-001MS 0.05

/“\

o

1.50

Measured
Value

0.64

Measured
Value

20.7
20.0
19.1
20.1

Blank
Value

5888

Duplicate
Sample
Result Average

2.94 2.99

Spiked
Sample Sample
Result Result

3.04 4.42

K9705873

8/13/97
8/18/97
8/29/97

Percent
Recovery

103

Percent
Recovery

104
100

96

100

Relative
Percent
Difference

3

Percent
Recovery

92

Date: 9‘7,'6/)7 60022

COMBOQCD/042695
05873WET.MR1 - tocs_qc 9/4/97

(et
/

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

Page No.:

QA/QC Report
Client: PTI Environmental Services. Inc. Service Request: K9705873
Project: UA. BC, MI/C690-1704 Date Collected: 8/13/97
Sample Matrix: Soil Date Received: 8/18/97
Date Analyzed: 8/27/97
pH (units)
EPA Method 9045C
LABORATORY CONTROL SAMPLE
: True Measured Percent
Value Value Recovery
Source: APG 3372 Lot# 18607 4.72 4.7 100
CALIBRATION VERIFICATION STANDARD
True Measured Percent
Value Value Recovery
pH Buffer Check 1 4.00 4.00 100
pH Buffer Check 2 10.0 10.0 100
pH Buffer Check 3 10.0 9.96 100
pH Buffer Check 4 4.00 4.00 100
DUPLICATE ANALYSIS Duplicate Relative
Sample Sample Percent
Sample Name Lab Code MRL Result Result Average Difference
S0O0001 K9705873-001D - 7.80 8.01 7.90 3
Approved By: L/j—(_, @/\”—/ Date: G- 9- Q7 00 0 2 3

OSEBNEOMB oatboze 9/4/97



Client:
Project:

Sample Name:

Lab Code:

Analvte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

PTI Environmental Services, Inc.

COLUMBIA ANALYTICAL SERVICES, INC.

BC. MI. UA/C690-1704
Sample Matrix: Soil

S0O0021
K9705873-019

EPA
Method

200.8
200.8
200.8
200.8
200.8
6010A
200.8
200.8

QA/QC Report

Service Request:

Date Collected:
Date Received:

Date Extracted:

Duplicate Summary

Total Metals
Units: mg/Kg (ppm)
Dry Weight Basis
Duplicate
Sample Sample
MRL Result Result
0.02 6.61 7.11
0.02 0.29 0.31
0.2 3.7 42
0.05 3.66 3.75
0.02 12.3 11.9
10 ND ND
0.2 2.1 2.6
0.5 34.7 349

DUPISEPA/102194

OSR73ICP.GI1 - DUP 9/18/97

Date Analyzed:

Average

6.86
0.30
4.0
3.70
12.1
ND
2.4
34.8

K9705873
8/13.14/97
8/18/97
9/10/97
9/14/97

Relative
Percent
Difference

7

7
12

[V 3 NS

: e _ Gl 00024

Page No.:



Client:
Project:
Sample Matrix: Soil

Sample Name:  S00021

PTI Environmental Services, Inc.
BC. MI, UA/C690-1704

QA/QC Report

Matrix Spike Summary
Total Metals

Units: mg/Kg (ppm)
Dry Weight Basis

COLUMBIA ANALYTICAL SERVICES, INC.

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

Lab Code: K9705873-019
Spiked
Spike Sample Sample Percent

Analyte MRL Level Result Result Recovery
Barium 0.02 220 6.61 224 99
Cadmium 0.02 5.4 0.29 5.73 101
Chromium 0.2 22 3.7 249 96
Copper 0.05 27 3.66 29.7 96
Lead 0.02 54 12.3 65.2 98
Tin 10 54 ND 59 109
Vanadium 0.2 54 2.1 56.6 101
Zinc 0.5 54 347 88.5 100
Approved By: A, Date: 4/ 3}1

MS18/102194
0SR73ICP.GJ1 - Spike 9/18/97

K9705873
8/13.14/97
8/18/97
9/10/97
9/14/97

CAS
Percent
Recovery
Acceptance
Limits

60-130
60-130
60-130
60-130
60-130
60-130
60-130
60-130

Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705873
Project: BC, M1, UA/C690-1704 Date Collected: NA
LCS Matrix: Soil Date Received: NA

Date Analyzed: 9/14/97

Laboratory Control Sample Summary
Total Metals

Units: mg/Kg (ppm)

Source: ERA Priority Pollutant/CLP Inorganic Soils

EPA Control
Analyte Method Result Limits
Barium 200.8 255 190-330
Cadmium 200.8 ' 67.8 51.4-103
Chromium 200.8 76.1 59.4-94.6
Copper 200.8 ‘ 54.4 45.9-70.4
Lead 200.8 123 82.7-160
Tin 6010A 109 63.3-145
Vanadium 200.8 149 89.2-195
Zinc 200.8 102 84.1-144

Approved By: A/ — Date: M 00025

LCSEPA/102194

0SK73ICP.GJ1 - ERA 230 9/18/97 Page No..



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services. Inc. Service Request: K9705873
Project: BC. MI. UA/C690-1704 Date Collected: NA
LCS Matrix: Soil Date Received: NA

Date Analyzed: 9/14/97

Laboratory Control Sample Summary
Total Metals

Units: mg/Kg (ppm)

Source: ERA Priority Pollutant/CLP Inorganic Soils

EPA Control
Analyte Method Result Limits
Barium 200.8 255 190-330
Cadmium 200.8 67.8 51.4-103
Chromium 200.8 76.1 59.4-94.6
Copper 200.8 54.4 45.9-70.4
Lead 200.8 123 82.7-160
Tin 6010A 109 63.3-145
Vanadium 200.8 149 89.2-195
Zinc 200.8 102 84.1-144

Approved By: d/(_/ ' Date: _ﬁﬁﬁé& 0 0 0 26

LCSEPA/102194
0SR73ICP.GI1 - ERA 230 917707 Page No



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705873

Project: BC, MI. UA/C690-1704 : Date Analyzed: 9/14/97

Initial Calibration Verification (ICV) Summary #1
Metals

Units: pg/L (ppb)

ICV Source: Inorganic Ventures ICV

EPA True Percent
Analyte Method Value Result Recovery
Barium 200.8 200 209 105
Cadmium 200.8 25.0 25.7 103
Chromium 200.8 20.0 21.2 106
Copper 200.8 25.0 26.1 104
Lead 200.8 50.0 52.7 105
Tin 6010A 5000 4930 99
Vanadium 200.8 50.0 54.5 109
Zinc 200.8 50.0 54.6 109

Approved By: — K Date: :\M 0 O 0 27

ICVEPA/102104 /
05873ICP.EAL - ICV 0/17/07 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705873

Project: BC. MI. UA/C690-1704 Date Analvzed: 9/14/97

Initial Calibration Verification (ICV) Summary #2
Metals
Units: pg/L (ppb)

ICV Source: Inorganic Ventures ICV

EPA True Percent
Analyte Method Value Result Recovery
Barium 200.8 200 197 99
Cadmium 200.8 25.0 253 101
Chromium 200.8 20.0 18.6 93
Copper 200.8 25.0 23.8 95
Lead 200.8 50.0 51.8 104
Tin 6010A 5000 - -
Vanadium - 200.8 50.0 493 99
Zinc 200.8 50.0 48.1 96

Approved By: A/ C Date: ﬁ,ég_é}; 00028

ICVEPA/102194
O0S8TIICP.EAL - ICV (2) 9/17/07 Page No.:



Client:
Project:

ICV Source:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

ICVEPA/102104

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services, Inc.
BC. MI. UA/C690-1704

Initial Calibration Verification (ICV) Summary #3
Metals

Units: pug/L (ppb)

Inorganic Ventures ICV

QA/QC Report

EPA True
Method Value Result
200.8 200 202
200.8 25.0 24.3
200.8 20.0 18.7
200.8 25.0 23.0
200.8 50.0 49.4
6010A 5000 -
200.8 50.0 48.6
200.8 50.0 46.5
=
/

OSNTIICP.EAL - ICV (3) 9/17/97

Service Request: K9705873
Date Analyzed: 9/15/97

Percent
Recovery

101
97
94
92
99
97
93

Date: ﬂéq%: 00029

Page No



\

iient:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCV 1-3/042705

0SR73ICP.EAL - CCV 1-3 9/17/97

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

PTI Environmental Services. Inc.
BC. MI. UA/C690-1704

Continuing Calibration Verification (CCV) Summary
Metals

Units: pg/L (ppb)

EPA True CCV1 Percent CCV2
Method Value Result Recovery Result
200.8 25.0 25.0 100 26.2
200.8 25.0 24.9 100 25.2
200.8 25.0 253 101 26.4
200.8 - 25.0 24.7 99 253
200.8 25.0 25.0 100 25.4
6010A 20000 20900 105 19700
200.8 25.0 25.2 101 26.6

200.8 25.0 25.0 100 252

Percent
Recovery

105
101
106
101
102
99

106
101

Service Request: K9705873
Date Analvzed: 9/14/97

CCV3
Result

24.8
25.6
25.2
24.8
25.0
19700
253
24.8

< F owe_YBAE 00030

Percent
Recovery

99
102
101
99
100
99
101
99

Page No.:



iient: PTI Environmental Services, Inc.
BC. M1, UA/C690-1704

Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

Continuing Calibration Verification (CCV) Summary
Metals

Units: pg/L (ppb)

EPA True CCVv4 Percent CCVs Percent
Method Value Result Recovery Result Recovery
200.8 25.0 244 98 26.6 106
200.8 25.0 26.1 104 26.5 106
200.8 25.0 24.9 100 28.4 114
200.8 25.0 25.2 101 26.3 105
200.8 25.0 252 101 242 97
6010A 20000 20100 101 20100 101
200.8 25.0 24.8 99 28.3 113
200.8 25.0 25.5 102 26.6 106

CCV 4-6/042798
0SR73ICP.EA1 - CCV 4-0 9/17/07

| dTC, Date: 22‘3 /&t

Service Request: K9705873
Date Analyvzed: 9/14/97

CCVe6 Percent

Result Recovery
25.2 101
253 101
24.6 98
24.8 99
25.1 100
19700 99
24.6 98
248 99

00031

Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report

lient: PTI Environmental Services, Inc.
Project: BC. MI, UA/C690-1704 Date Analyzed: 9/14.15/97
Continuing Calibration Verification (CCV) Summary
Metals
Units: pug/L (ppb)
EPA True CCv7 Percent CCVs8 Percent CCV9Y Percent
Analyte Method Value Result  Recovery Result Recovery Result Recovery
Barium 200.8 25.0 25.0 100 24.9 100 24.8 99
Cadmium 200.8 25.0 248 99 25.0 100 24.8 99
Chromium 200.8 25.0 247 99 24.4 98 25.1 100
Copper 200.8 25.0 24.6 98 24.8 99 24.7 99
Lead 200.8 25.0 24.7 99 24.8 99 24.9 100
Tin 6010A 20000 19900 100 20000 100 20400 102
Vanadium 200.8 25.0 247 99 24.4 98 25.1 100
Zinc 200.8 25.0 243 97 24.4 98 24.7 99
Approved By: [ Date: q'é ¥ /dy?" 00032
. L

O\ 7.9/042795 /

0S873ICP.EAL - CCV' 7-0 a/17/07

Service Request: K9705873

Page No



lient:
Project:

Analyte

Barium
Cadmium
Chromium
Copper
Lead

Tin
Vanadium
Zinc

Approved By:

CCV 1-3/042795

COLUMBIA ANALYTICAL SERVICES, INC.

PTI Environmental Services. Inc.

BC. MI. UA/C690-1704

Continuing Calibration Verification (CCV) Summary
Metals

EPA
Method

200.8
200.8
200.8
200.8
200.8
6010A
200.8
200.8

True CCV10
Value Result
25.0 24.4
25.0 25.1
25.0 26.0
25.0 25.0
25.0 24 .4
20000 19500
25.0 25.6
25.0 25.0

QA/QC Report

Units: ug/L (ppb)

Percent
Recovery

100
100
101
99

100
100
101
100

Service Request: K9705873
Date Analyzed: 9/15/97

CCv1l
Result

245
25.0
25.6
25.1
243
254
248

Date: 4, / 6}/}4"

Percent
Recovery

105
101
106
101
102
106
101

0S873ICP.EAL - CCV 1-3(2) 9/17/07

00033
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: PTI Environmental Services. Inc. Service Request: K9705873

Project: BC. MI. UA/C690-1704 Date Analvzed: 9/14/97

Continuing Calibration Blank (CCB) Summary
Metals

Units: pg/L (ppb)

EPA CCB1 CCB2 CCB3 CCB4
Analyte Method MRL Result Result Result Result
Barium 200.8 0.02 ND ND ND ND
Cadmium ) 200.8 0.02 ND ND ND ND
Chromium 200.8 0.2 ND ND ND ND
Copper 200.8 0.05 ND ND ND ND
Lead 200.8 0.02 ND ND ND ND
Tin 6010A 50 ND ND ND ND
Vanadium 200.8 0.5 ND ND ND ND
Zinc 200.8 0.5 ND ND ND ND
Approved By: — Date: ﬁ/ < /ﬁ?’ 00034
CCB4SMRL/102194 / ‘ /

05S873ICP.EA] - CCB 9/17/07 Page No.



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services. Inc. Service Request: K9705873

Project: BC. MI. UA/C690-1704 Date Analyzed: 9/14.15/97

Continuing Calibration Blank (CCB) Summary
Metals
Units: ng/L (ppb)

EPA CCBS CCB6 CCB7 CCBS8
Analyte Method MRL Result Result Result Result
Barium 200.8 0.02 ND ND ND ND
Cadmium 200.8 0.02 ND ND ND ND
Chromium 200.8 0.2 ND ND ND ND
Copper 200.8 0.05 ND ND ND ND
Lead 200.8 0.02 ND ND ND ND
Tin 6010A 50 ND ND ND ND
Vanadium 200.8 0.5 ND ND ND ND
Zinc 200.8 0.5 ND ND ND ND

Approved By: 6(_/ Date: ‘#’#’L 0 0 0 35

CCBISMRL/102194 /

0S373ICP.EAL - CCB(2) 017707 Page No



COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
Client: PTI Environmental Services. Inc. Service Request: K9705873
Project: BC. M. UA/C690-1704 Date Analvzed: 9/14.15/97

Continuing Calibration Blank (CCB) Summary
Metals

Units: pg/L (ppb)

EPA CCB9 CCB10 CCB11
Analyte Method MRL Result Result Result
Barium 200.8 0.02 ND ND ND
Cadmium 200.8 0.02 ND ND ND
Chromium 200.8 0.2 ND ND ND
Copper 200.8 0.05 ND ND ND
Lead 200.8 0.02 ND ND ND
Tin 6010A 50 ND ND -
Vanadium 200.8 0.5 ND ND ND
Zinc 200.8 0.5 ND ND ND
Approved By: ﬂ(_/ Date: __ 9} [ 4] /ﬂ
CCBASMRL/102194 7 I’ ‘ 0 O 0 3 6
Page No

0SKT3ICP.EAI - CCB (3) 9/17/97



Client:
Project:

PTI Environmental Services, Inc.
UA. BC. MI/C690-1704

Sample Matrix: Soil

Sample Name

S0O0001
S0O0002
S0O0003
SO0004
SO0005
SO0006
S0O0007
S00026
S00027
S00028
S00029
S0O0030
S0O0031
500032
S00019
S00020
S0O0043
SO0044
S00021
S0O0022
S0O0002
S0O0002

Lab Control Sample

Method Blank

Approved By:

QA/QC Report

Surrogate Recovery Summary
Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A

Lab Code

K9705873-001
K9705873-002
K9705873-003
K9705873-004
K9705873-005
K9705873-006
K9705873-007
K9705873-008
K9705873-009
K9705873-010
K9705873-011
K9705873-012
K9705873-013
K9705873-014
K9705873-015
K9705873-016
K9705873-017
K9705873-018
K9705873-019
K9705873-020

K9705873-002MS
K9705873-002DMS

K970822-SL
K970822-SB

CAS Acceptance Limits:

COLUMBIA ANALYTICAL SERVICES, INC.

Service Request:
Date Collected:
Date Received:

Date Extracted:
Date Analyzed:

K9705873
8/13-14/97
8/18/97
8/22/97
9/6/97

Percent Recovery
Decachlorobiphenyl

93

101
87
84
89

70
78
81

76
97

80
92

80
95
103
96
89
87
94
98

89
81

76
70

Date: 7/041' 7

54-144

SUR1/120594

41,,/

05873SVG.JS1 - SURI 9/15/97

00037
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Client:
Project:

Sample Matrix:

Sample Name:

COLUMBIA ANALYTICAL SERVICES, INC.

QA/QC Report
PTI Environmental Services, Inc. Service Request: K9705873
UA, BC, MI/C690-1704 Date Collected: 8/13/97
Soil Date Received: 8/18/97
Date Extracted: 8/22/97
Date Analyzed: 9/6/97

Matrix Spike/Duplicate Matrix Spike Summary
Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
Dry Weight Basis

S00002

Lab Code: K9705873-002MS, K9705873-002DMS
Percent Recovery
CAS Relative

Spike Level Sample Spike Result Acceptance Percent
Analyte MS DMS Resut MS DMS MS DMS Limits  Difference
Aroclor 1242 2.1 2.1 ND NA NA NC NC 40-141 -
NA Not Applicable; see case narrative.
Approved By: W _— ' Date: 47

DMS18/120594

05873SVG.JS] - 2DMS 9/15/97

000

Page No.:
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COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report
Client: PTI Environmental Services, Inc. Service Request: K9705873
Project: UA, BC, MI/C690-1704 Date Collected: NA
LCS Matrix: Soil Date Received: NA
Date Extracted: 8/22/97
Date Analyzed: 9/6/97
Laboratory Control Sample Summary
Polychlorinated Biphenyls (PCBs)
EPA Methods 3540B/8080A
Units: mg/Kg (ppm)
CAS
Percent
Recovery
True Percent Acceptance
Analyte Value Result Recovery Limits
Aroclor 1242 1.9 1.5 79 49-125
Approved By: W-’\/ Date: _S/u7*5?
LCS/121504 7 00039
05873SVG.JS1 - LCS 9/15/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9705873

Project: UA. BC, MI/C690-1704 Calibration Date: 9/4/97
' Date Analyzed: 9/6/97

Continuing Calibration Blank (CCB) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)

CCB1 CCB2 CCB3 CCB4
Analyte . MRL Result Result Result Result
Aroclor 1016 0.1 ND ND ND ND
Aroclor 1221 0.1 ND ND ND ND
Aroclor 1232 0.1 ND ND ND ND
Aroclor 1242 0.1 ND ND ND ND
Aroclor 1248 0.1 ND ND ND ND
Aroclor 1254 0.1 ND ND ND ND
Aroclor 1260 0.1 ND ND ND ND
Approved By: J?ﬂw‘ Date: ;‘//J% 2

CCB4SMRL/120594 0 0 0 4 0

05873SVG.JS] - ccb 9/15/97 Page No.:



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9705873

Project: UA, BC, MI/C690-1704 Calibration Date: 9/4/97
Date Analvzed: 9/7/97

Continuing Calibration Blank (CCB) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)

CCB5

Analyte MRL Result
Aroclor 1016 0.1 ND
Aroclor 1221 0.1 ND
Aroclor 1232 0.1 ND
Aroclor 1242 0.1 ND
Aroclor 1248 0.1 ND
Aroclor 1254 0.1 ND
Aroclor 1260 0.1 ND
Approved By: W — Date: ? /,J-«/’ 9
CCB4SMRL/120594 / /

O 0 0 4 1age No.:

05873SVG.JSI - ceb (2) 9/15/97



COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

Client: PTI Environmental Services, Inc. Service Request: K9705873
Project: UA, BC, MI/C690-1704 Calibration Date: 9/4/97
Date Analvzed: 9/6/97

Continuing Calibration Verification (CCV) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)

True CCVi1 Percent CCV2 Percent

Analyte Value  Result Recovery Result Recovery

Aroclor 1016 1.0 1.1 110 0.9 90

Aroclor 1242 1.0 1.0 100 0.9 90

Aroclor 1248 1.0 1.0 100 0.9 90

Aroclor 1254 1.0 0.8 80 0.8 80

Aroclor 1260 1.0 1.1 110 0.9 90

Approved By: /W — . Date: 9/ Cwdind

CCV 1-4/042795 0 0 0 4 2

05873SVG.JSI - cev 9/15/97 Page No.:



Client:
Project:

Analyte

Aroclor 1016
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

Approved By:

CCV 1-4/042795

05873SVG.JS1 - cev (2) 9/15/97

COLUMBIA ANALYTICAL SERVICES, INC.
QA/QC Report

PTI Environmental Services, Inc. Service Request:

UA, BC, MI/C690-1704 Calibration Date:
Date Analyzed:

Continuing Calibration Verification (CCV) Summary
Polychlorinated Biphenyls (PCBs)
EPA Method 8080A
Units: pg/mL (ppm)

True CCV3 Percent CCV4 Percent CCVS  Percent
Value  Result Recovery Result Recovery Result Recovery

1.0 1.0 100 1.1 110 1.0 100
1.0 1.0 100 1.0 100 1.0 100
1.0 1.0 100 1.0 100 0.9 90
2.0 1.9 95 2.0 100 2.0 100
1.0 1.0 100 1.1 110 1.0 100

IZ — ' ' Date: ?/”7/ 52

K9705873
9/4/97
9/6.7/97

00043,

e No.:



Chain-of-Custody
Records/Sample Analysis

Request Forms
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Total Mercury and
Methylmercury




FRONTIER
Geosciences Inc.

Environmenial Research & Specialiy Analviical Laborarosy

SER 1 & 19
(206) 622-6960 - fax: (206) 622-6870 kel - ’
e-mail: info@IronTier.wa.com
414 Ponrtius North * Seartle, WA 98109 PTy

September 15, 1997

Mr. Rex Robinson

PTI Environmental Services
15375 SE 30th Place, Suite 250
Bellevue, WA 98007

Dear Rex:

Attached is the case narrative, sample results and summary QA /QC results for the
water and soils received by us on August 16 & 19, 1997 for analysis of total and
methyl Hg for a Level 3 deliverable. As appropriate to Level 3 I have not enclosed
the extensive additional documentation which backs up this abbreviated report.
The full documentation will be securely archived by us for three years and is
available for inspection with appropriate authorization.

If you have any questions or concerns about this report or the results please do not
hesitate to contact me.

Regards,

Ea‘igf\f\

Ralph Turner
Aquatic Group Leader



Case Narrative: Total and Methyl Hg in Water and Soil
Client: PTI/ Rex Robinson
Contract No.: C690-1704

Forty seven samples (2 water and 45 soils) were received on August 16, 1997.
Subsequently it was discovered that a 46th soil sample (SO 0006) had not been
shipped. The missing sample arrived on August 19, 1997. All samples were chilled
on arrival and there were no broken jars or lids. The soil samples were frozen after
checking into the laboratory while water samples were preserved with 0.5% HCI.

Samples were processed using ultra-clean sample handling techniques in a
laboratory known to be low in atmospheric Hg. Reagents, gases, and DI water are all
reagent or ultra-pure grade, and previously analyzed for Hg and trace metals to
ensure very low blanks. Mercury analysis were performed using cold vapor atomic
fluorescence spectrometry (CVAFS) as a detector (Bloom and Fitzgerald, 1987), with
dual pen chart recorders as output devices. The use of dual pens, offset by a factor of
20, allows access to 3.5 orders of magnitude of linear range with a single run. Total
Hg (THg) standards are prepared by direct dilution of NIST certified NBS-3133 10.00
mg/mL Hg standard solution, and results independently verified by the analysis of
NRCC DORM-2 (dogfish tissue SRM; 4,640 + 260 ng/g THg). Monomethyl mercury
(MHg) standards were made up from the pure powder, and then accurately
calibrated for MHg (equal to THg minus ionic Hg) against NBS-3133. MHg results
were also cross-verified by daily analysis of NRCC DORM-2 (4,470 + 370 ng/g MHg).
Certified reference materials were digested and analyzed with each group of
samples. For total Hg the reference material was NIST SRM-2709 (1.4 = 0.08
ng/g)while IAEA-356 (5.46 + 0.71 ng/g) was used for methyl Hg.

Dry Fraction. Aliquots of as received soil were weighed into pre-weighed
aluminum trays, and dried overnight at 105°C. The loss of water was determined
gravimetrically, and the dry fraction calculated as the dry mass divided by the wet
mass (FGS-019).

Methyl Mercury Analysis.  Aliquots of the soil samples (0.2 grams) were
accurately weighed into 40 mL Teflon centrifuge tubes, and 5 mL of H,50,/KBr

solution plus 1 mL of 1 M CuSO, were added. After mixing, 10.0 mL of methylene
chloride (CH,Cl,) was added to each tube, and the samples shaken for 1 hour. The
samples were then centrifuged at 3000 RPM for 30 minutes to separate the solvent
from the aqueous layer. Exactly 2.0 mL of CH,Cl, was removed from each sample
and pipetted into a Teflon vial containing 57.6 mL of deionized water. The samples
were heated to 45°C and purged with N, to volatilize the CH,Cl,, thus releasing the
MHg to the pure aqueous phase.



Extracted samples were analyzed using aqueous phase ethylation, purging onto
Carbotrap, isothermal GC separation, and cold vapor atomic fluorescence
spectrometry (CVAFS) detection (Bloom, 1989; Liang, et. al, 1994; Bloom and
Fitzgerald, 1987). The method detection limit (3 ¢ of the method blank) is
approximately 1.5 pg MHg, as Hg. Prior to ethylation, the distillate was diluted to 55
mL with DI water, and the pH brought to 4.9 with the addition of acetate buffer.
Samples were ethylated by the addition of sodium tetraethyl borate, and then the
volatile ethyl analogs purged with N, onto Carbotrap. After a trap drying step, the
mercury ethyl analogs were thermally desorbed into a 1 m isothermal GC column
(15% OV-3 on Chromasorb WAW-DMSC) held at 100°C for separation. The column
resolves the following peaks: elemental Hg, dimethyl Hg, methyl ethyl Hg, and
diethyl Hg. Because of the wet chemistry used, only methyl ethyl Hg, the MHg
analog is quantified for this assay. The organo-Hg compounds are pyrolytically
broken down to Hg® prior to entering the CVAFS detector for quantification. Peak
heights are accessed by chart recorder, and recorded on bench sheets in “chart units”
to the nearest 0.2 unit. Net MHg concentrations were calculated according to the
following formulae, where PH is the chart recorder peak height, V is the aliquot size
of water sample distilled, bb is the instrument (bubbler) blank, B is the mean
method blank, in the same units as the sample, V is the total volume of sediment
extract, v is the aliquot volume of sediment extract analyzed, m is the mass of
sediment extracted, and S is the calibration curve slope in units/ng, for the set of
samples. In the calculations below, 5 is a factor to account for the fact that 2 out of 10
mL of the CH,Cl, was back extracted into the aqueous phase.

[MHg] (ng/g) = {{((PH-bb)/S)*5*(V/v))] - B}/m

Total Hg analysis. For water samples, BrCl was added to an aliquot of the
sample at a level of 5 mL per 100 mL of sample (FGS-012;EPA Method 1631). The
samples were then allowed to digest overnight at room temperature (filtered
samples) or at 70°C (unfiltered samples). Aliquots (approximately 1.0 grams wet
weight) were digested on a hot plate in 7/3 v/v HNO, + H,SO, for 2 to 4 hours.
After cooling the digests are diluted to volume with 5% v/v of 0.2 N BrCl.

Digests were analyzed for total Hg in accordance with the SOPs (FGS-011)
described in the Frontier Geosciences QA manual. Aliquots of each digest (25 to 100
mL for whole water) were reduced in pre-purged DDW to Hg© with SnClp, and then
the HgO purged onto gold traps as a preconcentration step. The Hg contained on the
gold traps was then analyzed by thermal desorption into a cold vapor atomic
fluorescence detector (CVAFS), using the dual amalgamation technique. Peak
heights are accessed by chart recorder, and recorded on bench sheets in “chart units”
to the nearest 0.2 unit. Net THg concentrations were calculated according to the

2



following formulae, where PH is the chart recorder peak height, b is the mean
bubbler blank, V is the digest, B is the mean method blank and S is the calibration

curve slope in units/ng:
[THg] (ng/L) =(PH-b/S)/(V) - B
[THg] (ng/g) = [{[(PH-b)/S]}*(V/V))-B]/m

Analytical Problems Only a few analytical problems occurred and none was serious.
The following lists this minor probelms:

1) An inappropriate SRM (NIST SRM-2709) was extracted for methyl Hg with the
first group (total of 5 samples) of soils processed on 8/25/97.

2) Both water samples (WA 0001 and WA 0002) were accidently oxidized in their
entirety for total Hg, thereby precluding analysis of methyl Hg on these two samples.

3) Initial results for method duplicates (SO 0005) for total Hg on 9/8/97 yielded an
%RPD (36.8%) which was out of specifications. The sample digests were rerun

during the same analytical run and yielded a %RPD of 23.2%.

All other QC/QA indicators were within the acceptable limits.
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Total and Methyl Mercury in Water and Soil

(PTI/Rex Robinson-C690-1704
Samples Analyzed: August 19 & 25, 1997 and September 4, 8 & 11 1997

Report: September 15, 1997

Frontier Geosciences Inc.

414 Pontius North, Suite B
Seattle, WA 98109

[Total Hg] [Methyl Hg] Total Hg Methyl Hg
Sample ID ng/L ng/L Run ID Run ID
WAO0001 1.98 sample lost THG21.081997.19
WA0002 1.47 sample lost | THG21.081997.25
1.45 THG21.081997.26

[Total Hg] [Methyl Hg]
ng/g* ng/g*
SO 0001 324 0.482 THG21.091197.13 | MMHG11.091197.17

0.494 MMHG11.091197.18
SO 0002 23.7 0.253 THG21.090897.12 | MMHG11.090497.13
SO 0003 84.1 0.758 THG21.091197.25 | MMHG11.091197.38
SO 0004 130 0.239 THG21.090897.44 | MMHG11.090497.15
SO 0005 25.2 1.03 THG21.090897.26 | MMHG11.090497.27
31.8 THG21.090897.27

SO 0006 12.1 0.268 THG21.091197.35 | MMHG11.091197.22
SO 0007 27.5 1.31 THG21.091197.40 | MMHGI11.091197.16
SO 0008 6.31 0.194 THG21.091197.29 | MMHG11.091197.33
SO 0009 13.7 0.457 THG21.091197.26 | MMHG11.091197.28
SO 0010 4.63 0271 THG21.091197.39 | MMHG11.091197.09
SO 0011 16.4 0.297 THG21.090897.23 | MMHG11.090497.34
SO 0012 6.79 0.195 THG21.090897.33 | MMHG11.090497.32
SO 0013 24.1 0.495 THG21.090897.24 | MMHG11.090497 .28
SO 0014 17.7 0.742 THG21.090897.36 | MMHG11.090497.35
SO 0015 360 1.26 THG21.090897.34 | MMHG11.090497.23
1.36 MMHG11.090497.14

SO 0016 102 0.846 THG21.090897.29 | MMHG11.090497.36
SO 0017 8.91 0.330 THG21.090897.22 | MMHG11.090497.18
SO 0018 14.8 0.134 THG21.090897.28 | MMHG11.091197.34
SO 0019 61.5 0.735 THG21.091197.33 | MMHG11.091197.29
SO 0020 482 0.320 THG21.090897.40 | MMHG11.090497.24
SO 0021 146 1.16 THG21.090897.42 | MMHG11090497.37
SO 0022 67.2 0.403 THG21.090897.21 | MMHG11.090497.29
SO 0023 25.2 0.736 THG21.091197.24 | MMHG11.091197.26
SO 0024 427 0.051 THG21.090897.25 | MMHG11.090497.33
SO 0025 45.0 0.185 THG21.090897.41 | MMHG11.090497.20




Total and Methyl Mercury in Water and Soil (Continued)

(PTI/Rex Robinson-C690-1704
Samples Analyzed: August 19 & 25, 1997 and September 4, 8 & 11, 1997

Report: September 15, 1997

Frontier Geosciences Inc.

414 Pontius North, Suite B
Seattle, WA 98109

Sample [Total Hg] | [Methyl Hg] Total Hg Methyl Hg
ID ng/g* ng/g* Run ID Run ID
SO 0026 9.23 THG21.091197.14 | MMHG11.091197.20
9.90 THG21.091197.15
SO 0027 53.4 0.491 THG21.090497.24 | MMHG11.082597.16
SO 0028 30.1 0.276 THG21.090497.29 | MMHG11.082597.40
SO 0029 290 0.805 THG21.091197.31 | MMHG11.091197.31
SO 0030 142 0.261 THG21.091197.37 | MMHG11.091197.21
SO 0031 19.1 0.188 THG21.090897.18 | MMHG11.090497.38
SO 0032 11.7 0.097 THG21.090897.28 | MMHG11.090497.16
SO 0033 70.3 0.209 "THG21.091197.30 | MMHG11.091197.36
SO 0034 412 0.266 THG21.091197.20 | MMHG11.091197.24
SO 0035 32.9 0.069 THG21.090497.25 | MMHG11.082597.39
SO 0036 26.7 0.189 THG21.091197.22 | MMHG11.091197.32
SO 0037 238 0.241 THG21.090497.17 | MMHG11.082597.38
0.274 MMHG11.082597.42
SO 0038 74.2 0.358 THG21.091197.38 | MMHG11.091197.37
SO 0039 27.8 0.319 THG21.091197.21 | MMHG11.091197.93
SO 0040 32.9 0.216 THG21.090897.30 | MMHG11.090497.31
SO 0041 24.4 0.199 THG21.091197.36 | MMHG11.091197.27
SO 0042 145 0.059 THG21.090497.33 | MMHG11.082597 41
SO 0043 26.7 0.824 THG21.090897.35 | MMHG11.090497.39
SO 0044 9.61 0.134 THG21.091197.27 | MMHG11.091197.35
SO 0045 29.5 0.299 THG21.090897.39 | MMHG11.090497.26
SO 0046 39.8 0.262 THG21.091197.32 | MMHG11.091197.25

*Blank corrected and dry weight basis.




Laboratory QA/QC Results




Total and Methyl Mercury in Water and Soil
QC Summary-Matrix Spikes*

QcC [Total Hg]
Parameter Run ID ngg Comments

WA 0001 + 5.05 ng/L MS THG21.081997.28 7.06 net: 5.08 ng/L
100.6% recovery
WA 0001 + 5.05 ng/L MSD THG21.081997.29 6.92 net: 4.94 ng/L
97.8 % recovery
[Total Hg]**
/

SO 0037 + 461.3 ng/g MS THG21.090497.18 549.2 net: 387.4ng/g

84% recovery

SO 0037 + 522.3 ng/g MSD | THG21.090497.19 729.4 net: 567.6 ng/g
109 % recovery

SO 0002 + 50.39 ng/g MS THG21.090897.36 75.60 net: 57.36 ng/g
113.8% recovery

SO 0002 + 57.13 ng/g MSD THG21.090897.37 85.70 net: 67.46 ng/g
118.1% recover

SO 0001 + 95.08 ng/g MS THG21.091197.41 136.6 net: 95.08 ng/g
113.9% recovery

SO 0001 + 94.95 ng/g MSD THG21.091197.42 143.6 net: 94.95 ng/g
121.4% recovery
[Methyl Hg] :
‘“;—‘—ﬂ-‘—“;@r=%

CALS-D2 + 27.6 ng/g MS* | MMHG11.082597.21 29.3 net: 23.9ng/g
86.8 % recovery

CALS-D2 + 36.4 ng/g MSD* | MMHG11.082597.22 39.9 net: 34.6 ng/g
: 95.1 % recovery

SO 0002 + 1.01 ng/g MS MMHG11.090497.21 1.084 net: 0.89 ng/g
88.1% recovery

SO 0002 + 0.892 ng/g MSD | MMHG11.090497.22 1.199 net: 1.005 ng/g
112.7% recovery

SO 0010 + 0.993 ng/g MS | MMHG11.091197.10 0.969 net: 0.714 ng/g
71.9% recovery

SO 0010 + 0.999 ng/g MSD | MMHG11.091197.11 1.357 net: 1.102 ng/g
110.3% recovery

* for samples run in same analytical batch
** wet weight basis



Total and Methyl Mercury in Water and Soil
QC Summary-Method Duplicates

Sample l Run ID [Total H§], ng_/ g l Comments I
SO 0005 THG21.090897.15 21.1 mean=25.8
THG21.090897.16 30.6 36.8% RPD
SO 0005 THG21.090897.26 25.2 mean=28.5
THG21.090897.27 31.8 23.1% RPD
SO 0026 THG21.091197.14 9.23 mean=9.56
' THG21.091197.15 9.90 6.9% RPD
. [Methyl Hg], ng/
SO 0037 MMHGI11.082597.38 0.241 mean=0.258
MMHG11.082597.42 0.274 12.8 % RPD
SO 0015 MMHG11.090497.23 1.26 mean=1.31
MMHGI11.090497.14 1.36 7.7% RPD
SO 0001 MMHGI11.091197.17 0.492 mean=0.493
MMHG11.091197.18 0.494 0.4% RPD
[Total Hg], ng/L
WA 0002 THG21.081997.17 1.19
THG21.081997.18 1.70
THG21.081997.25 1.47 mean=1.45
THG21.081997.26 1.45 14.4% RSD




Total and Methyl Mercury in Water and Soil

QC Summary-Blanks and SRMs

QC Total Hg]
Parameter n Run ID Comments
Blank-1 (8/19) 0.12 THG21.081997.13
Blank-2 (8/19) 0.13 THG21.081997.14
Blank-3 (8/19) 0.08 THG21.081997.15
Mean 0.11
SD 0.03
Estimated MDL 0.09
[Total Hg],
n
Blank-1 (9/8) 0.42 THG21.090897.09
Blank-2 (9/8) 0.26 THG21.090897.10
Blank-3 (9/8) 0.31 THG21.090897.11
Mean 0.33
SD 0.08
Estimated MDL 0.24
Blank-1 (9/11) 0.22 THG21.091197.17
Blank-2 (9/11) 0.20 THG21.091197.18
Blank-3 (9/11) 0.17 THG21.091197.19
Mean 0.19
SD 0.022
Estimated MDL 0.07
DORM-2 LCS (8/19) 4384 THG21.081997.07 94.5 % recovery
DORM-2 LCS (9/4 4568 THG21.090497.06 98.5%.recovery
DORM-2 LCS (9/8) 4394 THG21.090897.13 94.7% recovery
DORM-2 LCS (9/11) 4365 THG21.091197.06 94.1% recovery
Certified 4640 + 260
NIST-2709 (9/4) 1438 THG21.090497.16 102.7% recovery
NIST-2709 (9/8) 1460 THG21.090897.14 104.3% recovery
NIST-2709 (9/11) 1493 THG21.091197.16 106.7% recovery
Certified 1400 + 80




Total and Methyl Mercury in Water and Soil
QC Summary-Blanks and SRMs (continued)

QC [Methyl Hg]
Parameter / Run ID Comments
Blank-1 (8/25) 0.019 MMHG11.082597.07
Blank-2 (8/25) 0.017 MMHG11.082597.08
Blank-3 (8/25) 0.011 MMHG11.082597.09
Mean 0.016
SD 0.004
Estimated MDL 0.012
Blank-1 (9/4) 0.020 MMHG11.090497.09
Blank-2 (9/4) 0.030 MMHG11.082597.10 [MMRE-1\.090447. 1D
Blank-3 (9/4) 0.025 MMHG11.082597.11 |mm K& ll.02%04<17. 11
Mean 0.025 e *Vi#
SD 0.005
Estimated MDL 0.015
Blank-1 (9/11) 0.020 MMHG11.091197.13
Blank-2 (9/11) 0.020 MMHGI11.091197.14
Blank-3 (9/11) 0.020 MMHG11.091197.15
Mean 0.020
SD 0.000
Estimated MDL see above
DORM-2 LCS (8/25) 3587 MMHG11.082597.06 80.2 % recovery
DORM-2 LCS (9/4) 4469 MMHG11.090497.07 99.9 % recovery
DORM-2 LCS (9/11) 4473 MMHG11.091197.07 100.1 % recovery
Certified 4470 + 320
IAEA-356 5.22 MMHG11.090497.12 98.1 % recovery
IAEA-356 4.21 MMHG11.091197.12 79.1 % recovery
Certified* 5.46 + 0.71

* SRM reéently decertified due to artifact (See Bloom et al 1997). Value obtained by extraction

preferred (4.81 + 0.65 ng/g)



Conversion to dry weight basis

PTI/Rex Robinson i
[Dry fraction [THg, wet ng/gIMHg, wet ng/giTHg, dry ng/g [MHg, dry ng/g'%MHg '%H20

SO 0001 0.8718! 28.288' 0.429 32.45 0.492 1.52 12.82
0.8718 0.431 i 0.494 12.82
SO 0002 0.7682 18.24, 0.194 23.74 0.253 1.06 23.18
SO 0003 0.8828 74.271, 0.669: 84.13; 0.758 0.90 11.72
SO 0004 . 0.8048! 104.4, 0.192 129.72: 0.239 0.18 19.52
SO 0005 , 0.9045! 22.77 0.93 25.17 1.028. 4.08 9.55
0.9045 28.76 | 31.80! , 9.55
SO 0006 0.9392; 11.346 0.252! 12.08: 0.268 2.22 6.08
SO 0007 0.9244 25.442 1.212 27.52 1.311 4.76 7.56
SO 0008 0.7952 5.02 0.154, 6.31! 0.194 3.07. 20.48
SO 0009 0.9161 12.568 0.419. 13.72] 0.457 3.33 8.39
SO 0010 0.9411 4.359 0.255! 4.63 0.271 5.85 5.89
SO 0011 0.8801 14.48: 0.261 16.45; 0.297: 1.80. 11.99
SO 0012 0.9481 6.44 0.185 6.79 0.195 2.87. 5.19
SO 0013 0.9578 23.14/ 0.474 24.16/ 0.495' 2.05 4.22
SO 0014 0.9626 17.06: 0.714 17.72. 0.742 4.19 3.74
SO 0015 0.623; 224, 0.785! 359.55: 1.260 0.35 37.7
0.623! - 0.848 1.361 37.7
SO 0016 0.5722, 58.28 0.484; 101.85, 0.846 0.83 42.78
SO 0017 0.8629! 7.69 0.285: 8.91! 0.330] 3.71 13.71
SO 0018 0.908 13.448 0.122; 14.81) 0.134: 0.91 9.2
SO 0019 0.8381 51.556/ 0.616. 61.52, 0.735 1.19; 16.19
S0 0020 0.6194 29.83! 0.198: 48.16/ 0.320! 0.66' 38.06
SO 0021 0.6382 93.52 0.74 146.54 1.160. 0.79: 36.18
SO 0022 0.7346 49.38 0.296: 67.22 0.403 0.60 26.54
SO 0023 0.761: 19.154 0.56: 25.17, 0.736 2.92 23.9
SO 0024 0.8807! 2.16: 0.045 2.45; 0.051 2.08 11.93
0.8807: 3.76 1 4.27 i 11.93
SO 0025 0.6915 31.12. 0.128: 45.00] 0.185 0.41 30.85
SO 0026 0.7826 7.225 0.129 9.23! 0.165 1.79 21.74
0.7826 7.745 . 9.90! ; 21.74
SO 0027 0.9085. 48.47 0.446 53.35 0.491 0.92: 9.15
SO 0028 0.9274! 27.89 0.256 30.07 0.276! 0.92' 7.26
SO 0029 0.4768: 138.5' 0.384 290.48 0.805 028  52.32
SO 0030 0.5488: 77.96 0.143. 142.06: 0.261: 0.18 45.12
SO 0031 0.9091 17.34 0.171, 19.07! 0.188/ 0.99. 9.09|
SO 0032 0.9261! 10.82 0.09 11.68: 0.097: 0.83 7.39
SO 0033 0.9456 66.517: 0.198. 70.34 0.209; 0.30 5.44
SO 0034 0.9658: 39.739 0.257 41.15 0.266 0.65. 3.42
SO 0035 0.8548: 28.12 0.059 32.90 0.069 0.21. 14.52
S0 0036 0.7835. 20.92 0.148' 26.70 0.189 0.71] 21.65
SO 0037 0.6813; 161.8 0.164 237.49: 0.241 0.10 31.87
B 0.6813’ 0.187 ; 0.274 ; 31.87
|SO 0038 0.8332] 61.854; 0.298 74.24 0.358i 0.48' 16.68
SO 0039 0.9093, 25.28 0.29 27.80 0.319: 1.15’ 9.07
SO 0040 0.9476/ 31.14 0.205; 32.86 0.216/ 0.66 5.24
SO 0041 0.8992, 21.972; 0.179; 24.44 0.199] . 0.81 10.08
SO 0042 0.935! 13.53: 0.055 14.47 0.059, 0.41 6.5
SO 0043 0.9273: 24.72 0.764: 26.661 0.824 3.09] 7.27
SO 0044 0.8302 7.982 0.111: 9.61 0.134] 1.39! 16.98
SO 0045 0.9141] . 26.98 0.273! 29.52. 0.299/ 1.01. 8.59
SO 0046 0.9536- 37.96 0.25 39.81 0.262; 0.66' 4.64

Page 1
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Data Validation Report




ATTACHMENT 2
PART E

INTRODUCTION
|

The data validation of the Final Soil Characterization Sampling for the Undeveloped Area
of the General Motors Power Train Group, (GMPTG) Bay City Facility was conducted to
assess the laboratory quality assurance and quality control (QA/QC) procedures for
chemical analyses. Data validation was completed according to U.S. Environmental
Protection Agency (EPA) modified Level 3 specifications. Data validation procedures
were based on EPA national functional guidelines for evaluating organic and inorganic
analyses (U.S. EPA 1994a,b). Data qualifiers were assigned as necessary during the
quality assurance review in accordance with U.S. EPA (1994a,b) and quality control
requirements stated in the methods utilized. The following laboratory deliverables were
reviewed during this data validation process:

m The case narrative discussing analytical problems (if any) and
procedures

m  Chain of-custody documentation to verify completeness of data

®m  Method blanks associated with each sample delivery group to check for
laboratory contamination

® Results from all laboratory quality control check samples, including
surrogate compounds, matrix spikes, and laboratory duplicate sample
analyses, to assess analytical accuracy and precision

®  Results of field quality control samples, including field duplicates and
field blanks

= All reported sample data for analyses performed.

A total of 21 soil core samples were collected by PTI staff utilizing a hand-held auger on
August 13 and 14, 1997 and shipped to Frontier Geosciences Inc. (Frontier) and Columbia
Analytical Services (CAS) on August 15, 1997, for analysis. Core samples were divided
into surface (06 in.) and bottom (6-24 in.) for chemical analyses. The samples were
analyzed for total mercury (EPA Method 245.5) and methylmercury (Bloom 1989). A
total of 48 samples consisting of 42 natural samples, 4 field duplicate, and 2 equipment
rinsate blanks were shipped to both laboratories. Samples were received by Frontier and
CAS on August 16, 1997. Frontier performed analyses for total mercury (EPA 245.5) and
methylmercury (Bloom 1989) on all samples received. CAS performed analyses for total
metals (EPA Method 200.8), polychlorinated biphenyls (PCBs) (EPA Method 8080A),
and conventionals (total solids) (EPA Method 160.3), total organic carbon (TOC) (EPA
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Method 415.1), and pH (EPA Method 150.1) on all samples received. The data are
summarized in Table 3 in the main body of this report

All samples were extracted and analyzed within method holding times.

SAMPLE DOCUMENTATION

Field and laboratory chain of custody for sample collection, transport, and analyses was

. accurate and complete. Laboratories performing sample analyses provided complete

chain-of-custody sheets documenting sample receipt. The following exception in the
chain-of-custody documentation is noted:

m  Sample SO-0006 designated for mercury and methylmercury analyses
to be performed by Frontier Geoscience was not shipped from Bay
City, MI. A split archive sample sent to CAS on August 16, 1997 was
subsequently shipped from CAS on August 18, 1997 and received by
Frontier Geoscience on August 19, 1997.

. No problems in shipping were noted by CAS or Frontier Geosciences upon receipt of any

project samples.

ANALYTICAL DATA

Conventionals (TOC, Total Solids, pH)

PCBs

Sample data for all conventional analyses were reviewed and found to be accurate and
complete. No data exceptions were noted in the case narrative or found during data
reviewed. None of the conventional data were qualified during validation.

Sample data for PCB analyses were reviewed and found to be accurate and complete.
Observations noted in case narratives and issues documented found during data review are

as follows:

= Method reporting limits (MRLs) were elevated for some samples due
to matrix interferences and/or sample dilutions, as indicated below.

m Matrix spike/matrix spike duplicate recoveries of Aroclor® 1242 for
sample SO-0002 were not calculated. High concentrations of coeluting
components prevented adequate resolution of this target analyte. The
percent recovery of Aroclor® 1242 for both samples was indicated as
not calculated (NC).
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m Data for the following samples and aroclors were reported with
elevated MRLs because of matrix interferences.

Sample Number Aroclors®
S0-0001 1254
S0-0003 1254
S0-0014 1254
S0-0016 1254
S0-0018 1242
S0-0020 1242
S0-0022 1254
S0-0023 1232, 1242
S0-0024 1242
S0-0025 1221, 1242
S0-0027 1016, 1242
S0-0028 1254
S0-0029 1254
S0O-0030 1016, 1221, 1232, 1242, 1254
S0-0036 1016, 1221, 1242
S0-0037 1016, 1221, 1232, 1242, 1254, 1260
S0-0038 1232, 1242, 1254
S0-0039 1016, 1242, 1254
S0-0040 1016, 1242, 1254
S0-0041 1242, 1254
S0-0043 1016, 1232, 1242, 1254
S0-0044 1232, 1242
S0-0045 1016
S0-0046 1242, 1254

m Data for the following samples and aroclors were reported with
elevated MRLs because of matrix interferences requiring sample

dilution.

Sample Number Aroclors®
S0O-0002 1016, 1221, 1232, 1242, 1254, 1260
S0-0019 1016, 1221, 1232, 1242, 1254
S0-0033 1016, 1221, 1232, 1242, 1248, 1254,
S0-0034 1260
1016, 1221, 1232, 1242, 1248, 1254,
1260

m Data for the following sample and aroclor were reported with an
elevated MRL because of low percent solids in the sample received.
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Sample Number Aroclor®
S0-0030 1260

Total Mercury and Methylmercury

Sample data for total mercury and methylmercury analyses were reviewed and found to be
accurate and complete. Exceptions noted in the case narrative are as follows:

m The laboratory accidentally extracted the wrong standard reference
material (SRM) (NIST SRM-2709) for methylmercury with the first
group (total of 5 samples) of soils processed on August 25, 1997.

m Both equipment rinsate blanks (WA0001 and WAOO002) were
accidentally oxidized in their entirety for total Hg, thereby precluding
analysis of methylmercury for these samples.

m [Initial results for method duplicates (S0-0005) for total mercury on
September 8, 1997 yielded a relative percent difference (RPD) (36.8
percent) that was out of specifications. The sample digestates were re-
run during the same analytical run and yielded an RPD of 23.2 percent.
No data qualification was made based on this result.

No additional data exceptions were noted in the case narrative or found during data
review. No results were qualified during validation.

Total Metals

Analyses for total metals were performed by inductively coupled plasma/mass
spectrometry (ICP/MS) in accordance with EPA Method 200.8.

Sample data for total metal analyses was reviewed and found to be accurate and complete.
The following exception is noted in the case narrative.

m  The RPD for the duplicate analysis of Cr and Sn in sample SO-0033
was outside the normal CAS control limits. The variability in the
results is attributed to the heterogeneous character of the sample. No
data qualification was made based on this result.

LABORATORY QUALITY ASSURANCE AND QUALITY CONTROL
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METHOD BLANKS

Conventionals (TOC, Total Solids, pH)

All method blanks associated with conventional analyses were undetected.

PCBs
All method blanks associated with PCB analyses were undetected.

Total Mercury and Methylmercury

The following exceptions were found in the total mercury and methylmercury data
reviewed.

m  Total mercury and methylmercury were detected in all laboratory -
method blanks analyzed. Reported concentrations of total mercury and
methylmercury in all samples analyzed were greater than 10 times the
mean concentration of total mercury and methylmercury detected in
associated laboratory method blanks. No data were qualified because
of the method blank results.

m  Total mercury was detected in both of the equipment rinsate blanks.
Analyses for methylmercury were not performed on these blanks
because of the laboratory error previously mentioned. The
concentration of total mercury detected in equipment rinsate blanks is
not considered an indication of potential cross-contamination in
samples collected. No data were qualified because of equipment blank

results.

Total Metals

The following exception was found in the total metals method blank data reviewed.

m  Total lead (0.12 mg/kg dry weight) was detected in one method blank
extracted on September 10, 1997. All reported values for lead
exceeded this blank concentration by a factor of 10 at a minimum. No
data qualification was required based on this result.

SURROGATE RECOVERIES
All surrogate recoveries were within laboratory and project criteria (PTI 1997).
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MATRIX SPIKES

Conventionals (TOC)

All matrix spike recoveries were within laboratory and project criteria (PTI 1997).

PCB

The following exception in PCB matrix spike or matrix spike duplicate data was noted in
the case narrative and verified in the data reviewed.

m Matrix spike/matrix spike duplicate recoveries of Aroclor® 1242 for
sample SO-0002 were not calculated. High concentration of Aroclor®
1248 present in this sample prevented adequate resolution of the target
analyte. The percent recoveries of Aroclor® 1242 for both samples
(matrix spike/matrix spike duplicate) were indicated as not calculated
(NC). Data were not qualified based on this result.

Total 'Mercury and Methylmercury

All spike recoveries were within laboratory and project criteria.

Total Metals

The following exception in total metals matrix spike data was noted in the case narrative
of the data reviewed. .

m Percent recoveries for Cr, Cu, and Zn were not available for matrix
spike sample SO-0033. Elevated concentrations of these metals in the
sample did not permit quantitation of spike recoveries. Data were not
qualified based on this result.

LABORATORY DUPLICATE ANALYSES

Conventionals (pH, TOC, Total Solids)

All RPDs were within laboratory and project criteria (PTI 1997).
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PCBs

Exceptions noted in the matrix spike duplicate for PCB analyses were previously noted.
No results were qualified because of matrix spike/matrix spike duplicate results.

Total Mercury and Methylmercury

The following exception in duplicate RPD for total mercury was noted in the narrative
provided by Frontier Geosciences. No other data exceptions were noted or found in the

data reviewed.

m Initial results for method duplicates (SO-0005) for total mercury on
September 8, 1997 yielded an RPD (36.8 percent), which exceeded
laboratory control limits. The sample digests were re-run during the
same analytical run and yielded an RPD of 23.2 percent. Data were not
qualified based on these duplicate results.

Total Metals

The following exception in duplicate RPDs for total metals analyses was noted in the case
narrative and verified in the data reviewed.

= For duplicate sample SO-0033, extracted and analyzed on .September
10, 1997, and September 14, 1997, respectively, the RPDs for Cr and
Sn exceeded the laboratory control limits. This discrepancy was
attributed to the non-homogeneity of the sample Data were not
qualified based on this result.

INITIAL AND CONTINUING CALIBRATION STANDARDS AND BLANKS

Continuing calibration blanks (CCB), initial calibration validation (ICV), and continuing
calibration validation standards (CCV) for PCB, TOC, and total metals analyses were
provided by CAS. The calibrations were acceptable.

FIELD QA/QC

Equipment Rinsate Blank

No PCBs were detected in either equipment rinsate blank. The following exceptions were
found in the metals data reviewed.
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m Low-level total mercury (1.98 ng/L and 1.46 ng/L) was detected in
both of the equipment rinsate blanks. Analyses for methylmercury were
not performed because the entire sample was mistakenly processed for
the total mercury analysis as previously noted. The concentration of
total mercury detected is not considered an indication of potential
cross-contamination in samples collected.

m  The following total metals were detected at the concentrations (ug/L)
indicated in the equipment rinsate blanks. The levels of total metals
detected are not significant relative to the concentrations of total metals
detected in the samples project. Therefore, no data were qualified
because of field blank results.

WAO0001 WAQ0002
Metal (ug/L) (ug/L)
Barium 0.20 0.20
Chromium 0.3 1.7
Copper 5.8 137
Lead 0.10 0.10
Zinc 40.9 56.4

Field Duplicates

Field duplicates were collected for two soil horizons (06 in., 6-24 in.) at two different
stations (UA-4, UA-20). Results for station UA-20 were within project acceptance
criteria (PTI QUAPP REFERENCE).

Analytical results for samples and duplicates associated with station UA-4 did not
correlate well. It was suspected that the labels for these samples were incorrect.
Reanalysis of frozen archive samples for this station did correlate well with the original
results, and RPDs were all well within acceptance criteria. Therefore, no action was taken
based on the original data. A copy of the metals results of the reanalysis of archive

samples for this station are attached.

DATA QUALIFICATION/SUMMARY

The overall data quality for all project data is accéptable. All project and laboratory
acceptance criteria were met or exceeded.
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