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Background

Northwest Pipe Company (NW Pipe) and contractor Bravo Environmental Northwest, Inc. of Portland, Oregon
conducted a hot spot soil removal at an identified hot spot area north of the Lining and Coating building during the
first two weeks of September 2011. The excavation was conducted in general accordance with the Interim Remedial
Action Work Plan (CH2M HILL 2011). The hot spot soil excavation targeted surface soil (0 to 1 foot below grade)based
on the results of prior surface and subsurface samples collected from depths of 1 and 3 feet below ground surface.

During hot spot removal, stained soil was encountered in the southwest corner of the hot spot excavation. NW Pipe
advanced the excavation at this location to a greater depth in an attempt to identify the bottom of the stained zone.
After encountering groundwater at approximately 8 feet below ground surface, NW Pipe stopped excavating and
contacted CH2M HILL to observe the excavation and collect samples. CH2M HILL's Ken Shump and Rob Healy visited
the site on September 9, 2011, documented conditions of the deeper excavation and collected sidewall soil samples
for laboratory analysis. Because of safety concerns that would be associated with leaving a deep excavation open for
an extended period, NW Pipe’s contractor placed a fabric demarcation layer over the bottom and sidewalls of the
deep excavation and backfilled it with clean sand. The excavation was backfilled to a depth of approximately 2 to 3
feet below former grade, roughly even with the rest of the hot spot excavation in this area.

Ken Shump telephoned Jim Orr of DEQ on Friday to inform him of the observations, but was not able to connect until
the call was returned on Monday morning, September 12. In response to Mr. Orr’s request in the telephone
conversation, polychlorinated biphenyl (PCB) analysis was added to the sample request in addition to polynuclear
aromatic hydrocarbon (PAH) analysis.

Known past practices in the vicinity of the stained soil area include a former coal tar demister associated with lining
steel water pipe and long-term staging of rail cars — including diesel-electric locomotives — on rail lines adjacent to
the stained soil area. In a letter dated September 20, 2011, DEQ requested that NW Pipe investigate the area of
stained soil and its possible effect on soil and groundwater. DEQ requested that the investigation include common
coal tar constituents, PCBs, as well as determining the specific total petroleum hydrocarbon (TPH) fraction to develop
appropriate risk screening values for TPH.

This memorandum presents the work plan to further investigate the stained soil area, as requested by DEQ. This
work plan summarizes the deeper excavation sample results, presents the proposed work plan approach, and the
proposed schedule for completing the investigation.

Summary of Deeper Excavation Observations, Sampling, and Results

The deeper excavation was located in the southwestern corner of the shallower hot spot excavation. It was about 8
feet deep, and its horizontal dimensions were approximately 12 feet north to south and 11 feet east to west, with
the western edge located less than one foot from the chain-link fence that defines the western NW Pipe property
boundary. The southern edge of the excavation bordered a concrete pad that extended approximately 12 feet north
from the north wall of the Lining & Coating Building. The staining caused the soil to appear gray rather than brown.
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The gray stained soil was visible in the excavation sidewalls from near the former ground surface (as observed on the
sidewall next to the fence) to the bottom of the excavation with a roughly vertical demarcation between gray-stained
soil and the native brown soil. The edge of gray staining was approximately 10 feet north of and 10 feet west of the
southwestern corner of the deeper excavation on the west sidewall and south sidewall respectively. Water was
observed entering the bottom of the deeper excavation area. The water was presumed to be groundwater, and upon
contact with the stained soil, exhibited a visible sheen.

During the CH2M HILL site visit on September 9, 2011, soil samples were collected from the sidewalls of the deeper
excavation. Figure 1 displays the hot spot excavation extent based on hand-held tape measurements, the extent of
the deeper excavation area and associated sidewall sample locations.

Soil samples were collected approximately 5.5 feet below the original grade, and 2 feet below the excavated grade at
that location. The excavation depth of the hot spot area adjacent to the deeper excavation was approximately 3 feet
below the original grade. Samples from the west and south sidewalls were collected from gray-stained soil. Samples
from the north and east sidewalls were of native brown soil, as no staining was visible on these sidewalls. The
samples were analyzed for PAHs via Environmental Protection Agency (EPA) method SW 8270-SIM and PCBs via EPA
method SW 8082. The analytical laboratory report representing the deeper excavation samples is included in
Attachment A.

Table 1 presents the deeper excavation sample analytical results, compared with construction worker and excavation
worker risk scenarios. These screening levels were selected because the depth of the sample interval below grade
(5.5 feet) is below surface soil (defined in DEQ risk assessment guidance as 0 to 3 feet) and within the range of
subsurface soil (defined in guidance as 0 to 15 feet).

Sample results indicate that some PAH constituent concentrations in the deeper excavation sidewalls are above the
construction worker scenario risk-based concentration, but all are below the both excavation worker scenario and
hot spot concentrations (100X the construction worker screening level for carcinogens). PCB Aroclor 1254 was
detected in each of the four sidewall samples, but at concentrations below both the construction worker scenario
and excavation worker scenario risk based concentrations. No other PCB Aroclors were detected.

Work Plan Approach

NW Pipe intends to conduct the suspected stained soil area investigation using a step-out approach. The
investigation will be conducted using direct push sampling technology to characterize subsurface conditions in the
vicinity of the staining. Subsurface observations and analytical results for soil and groundwater samples will be used
to document the effect of the release on soil and groundwater. The results of the investigation (nature and extent of
constituents) will be evaluated to assess whether they provide additional insight into the possible source of the
material that caused the observed soil staining.

Direct Push Probe Locations

Proposed direct push probe locations are shown on Figure 2. Two direct push borings will be advanced adjacent to
existing sample locations HSCS-1 and HSCS-4. Subsequent step-out borings will be advanced at three locations 20
feet north, northeast, and east of the deep excavation. The second step-out locations are 45 feet from the deep
excavation in the same directions. At each probe location, direct push technology will be used to collect continuous
soil cores. The cores will be field screened, and soil samples will be collected for analysis. Based on the field screening
results, additional step-outs will be completed as needed to determine the edge of the visibly-affected zone of soil
and groundwater. Particular interest will be paid to soil within 3 to 5 feet of the water table, as the principal
transport mechanisms are expected to be lateral spreading and/or possible advection of phase-separated
hydrocarbons floating on the water table and/or advection of dissolved constituents. Groundwater from the probes
will be observed to see if a sheen is visible in the field. If field observations on the first step-out indicate no visible
effect on soil or groundwater, the second step-out will not be needed. If field observations on the second step-out
indicate visible effects to soil or groundwater, then additional step-outs will be conducted.



TABLE 1

Analytical Results for Deeper Excavation Sidewall Samples Associated with Hot Spot Excavation

Northwest Pipe Company Stained Soil Area Investigation

DEQ
Soil Ingestion,

Dermal Contact,

and Inhalation HSCS-1 HSCS-2 HSCS-3 HSCS-4
Basis of - East Nortn west Soutn
Screening Const. Excav. Sidewall Sidewall Sidewall Sidewall
Chemical Units Level Wkr. Wkr 9/9/2011 9/9/2011 9/9/2011 9/9/2011
PAHs (mg/Kg): Method 8270-SIM
1-Methylnaphthalene mg/Kg c - - 0.261 U 0.269 U 72 57.7
2-Methylnaphthalene mg/Kg nc - - 0.261 U 0.269 U 119 94.3
Acenaphthene mg/Kg nc 19,000 > max 0.261 U 0.269 U 1180 924
Acenaphthylene mg/Kg - - - 0.993 2.96 259 U 27.1 U
Anthracene mg/Kg nc 93,000 > max 0.548 1.6 144 128
Benzo (a) anthracene mg/Kg c 21 590 0.608 0.873 209 160
Benzo (a) pyrene mg/Kg c 2.1 59 5.55 8.92 35.6 271 U
Benzo (b) fluoranthene mg/Kg c 21 590 10.4 13.2 70.8 52
Benzo (g,h,i) perylene mg/Kg - - - 5.78 11.2 259 U 27.1 U
Benzo (k) fluoranthene mg/Kg c 210 5,900 1.27 2.37 29.5 27.1 U
Chrysene mg/Kg c 2,100 59,000 3.47 6.43 150 118
Dibenzo (a,h) anthracene mg/Kg c 2.1 59 1.24 1.99 259 U 271 U
Fluoranthene mg/Kg nc 8,900 > max 1.71 1.73 1890 1470
Fluorene mg/Kg nc 12,000 > max 0.261 U 0.269 U 580 442
Indeno (1,2,3-cd) pyrene mg/Kg c 21 590 5.56 9.63 259 U 27.1 U
Naphthalene mg/Kg c 580 16,000 0.261 U 0.269 U 392 299
Phenanthrene mg/Kg - - - 0.261 U 0.269 U 1860 1440
Pyrene mg/Kg nc 6,700  >max 1.56 2.67 1330 952
PCBs (mg/Kg): Method SW8082
Aroclor-1016 mg/Kg - - - 0.246 U 0.538 U 0.255 U 0.252 U
Aroclor-1260 mg/Kg - - - 0.246 U 0.538 U 0.255 U 0.252 U
Aroclor-1221 mg/Kg - - - 0.246 U 0.538 U 0.255 U 0.252 U
Aroclor-1232 mg/Kg - - - 0.246 U 0.538 U 0.255 U 0.252 U
Aroclor-1242 mg/Kg - - - 0.246 U 0.538 U 0.255 U 0.252 U
Aroclor-1248 mg/Kg - - - 0.246 U 0.538 U 0.255 U 0.252 U
Aroclor-1254 mg/Kg - - - 1.39 4.28 0.644 0.785
Total PCBs mg/Kg c 4.4 120 1.39 4.28 0.644 0.785

-- = Criterion Not Established
QA Type: N1 = Normal sample

Bolded = detected result exceeds Construction Worker screening criteria, but falls below Excavation Worker criteria.

U = Not detected at or above specified reporting limit.

mg/Kg = milligrams per killogram

RSLs = Values from Enivornmental Protection Agency's (EPA) Regional Screening Level (RSL) Master Table, November 2010, Industrial Soil.

RBC = Values from Oregon Department of Environmental Quality (DEQ) guidance document, "Risk-Based Decision Making (RBDM) for the Remediation

of Petroleum-Contaminated Sites; Soil Ingestion, Dermal Contact, and Inhalation, Construction Worker, revised September 15, 2009.

Total PCB results are calculated by summing the detected Aroclors if more than one Aroclor is detected.
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Monitoring wells will be installed using direct-push technology to determine groundwater flow direction and
potential water quality effects on groundwater. The first monitoring well will be installed within the footprint of the
deeper excavation to identify conditions at that location. Based on the hydraulic effect of the International Terminals
Slip and Willamette River on the shallow aquifer, the groundwater flow direction in this area is anticipated to be
generally northward. Consequently, one monitoring well will be installed north of the deep excavation along the
fence line, and the other will be installed northeast of the deep excavation. The monitoring well locations may be
adjusted based on the direct push probe field observations of soil, and based on physical access considerations such
as plant infrastructure and traffic patterns. The proposed north and northeast monitoring wells will be installed
approximately10 feet beyond the last step-out direct push probe location where field observations indicate no visible
effect on soil or groundwater.

Field Screening and Subsurface Soil Sampling

Continuous soil cores will be collected from the direct push probes by advancing a stainless steel sampling probe
equipped with a disposable liner into the soil at the bottom of the direct push borehole. The sampler will be
withdrawn from the borehole and its liner removed and cut longitudinally to allow access to the soil core. The core
will be logged and observations regarding debris or contamination will be noted. Field screening observations will
include visual and olfactory characteristics for all samples. Field screening for soil samples will include visual
observations for obvious soil staining and sheen test, and field screening using a hand-held photoionization detector
equipped with a 10.6 electron-volt lamp.

Based on the migration potential of light, phase-separated hydrocarbons, CH2M HILL anticipates that the most
visually-affected depth interval will occur in the vicinity of the water table. Soil samples will be collected for chemical
analysis from the appropriate depth interval of these cores, based on visual observations and the professional
judgment of the field technician. Alternate sample depths may be substituted based on the professional judgment of
the CH2M HILL field crew if visual or other indicators suggest the presence of hydrocarbon constituents at intervals
other than those outlined in this work plan.

Once the designated sample depth is attained, environmental soil samples will be collected from the sample sleeve
using a clean, disposable stainless steel spoon. Soil samples will be collected to represent soil quality over the sample
interval. The sample will be homogenized and then divided among the sample jars. Gloves and spoons will be
changed between samples to reduce the potential for cross-contamination. After sample jars are filled, samples will
be placed in a clean, chilled insulated cooler filled with ice for storage and transport to the laboratory under custody
control.

Monitoring Well Installation and Groundwater Sampling

Three proposed monitoring wells are shown on Figure 2, and would allow water level measurements and
groundwater sampling. At each monitoring well location continuous soil cores will be collected and logged in general
conformance with ASTM International D2488-09 (Standard Practice for Description and Identification of Soils, Visual-
Manual Procedure). Once the desired depth for the monitoring well is reached, a 4-inch-diameter casing fitted with
an expendable drive point will be advanced to just below the desired depth for the well. The expendable drive point
will be released from the drive casing and a pre-constructed monitoring well will be lowered inside the drive casing. A
10-foot well screen will be placed at depth to straddle the water table at the time the well is installed. Once the
monitoring well is seated and capped, the drive casing will be slowly raised to allow the formation to collapse against
the lower section of the pre-packed screen. Clean silica sand will be poured down the drive casing as it is extracted to
place a 2-ft-thick sand pack above the monitoring well’s pre-packed screen. Once this 2-foot sand pack is installed,
bentonite chips and water will be poured in as the drive casing is removed. The bentonite chips and water mixture
will be added up to approximately 1 foot below the finished grade. Concrete will be mixed and poured onto the
hydrated bentonite chips, and a well monument will be seated into the wet concrete. Additional concrete will be
added until the final finished grade is reached. The monitoring wells installed will be fitted with flush-mount
monuments and locking well caps.

Following installation the wells will be developed, allowed to equilibrate for 2 weeks, and then sampled. The wells
also will be surveyed to the nearest 0.01 foot relative to the North American Vertical Datum of 1988 to allow the
groundwater elevation at each point to be calculated and to determine the groundwater flow direction.

4
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Sample Analysis, Handling, and Custody

Constituents of interest are TPH-diesel range hydrocarbons and PAHs. PCBs are also constituents of interest for the
site and the presence of PCB Aroclor 1254 has been confirmed in the deeper excavation sidewall samples. To allow
development of appropriate risk screening values, TPH faction analysis will be conducted on two soil samples
collected from the most heavily-affected soil intervals identified using field observation within the initial two borings
advanced near previous sample locations HSCS-1 and HSCS-4. Total organic carbon (TOC) will be analyzed in one soil
sample collected from the saturated zone at each monitoring well location (three TOC samples total) to provide
insight into the influence fractional organic carbon may have on advection of constituents in the subsurface. At DEQ’s
request, inorganic constituents (arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, and zinc)
have been added to the list of analyses for certain samples, as outlined below.

Soil samples collected from the initial direct push borings at previous sample locations HSCS-1 and HSCS-4 will be
analyzed for PAH-SIM, PCBs, TPH-Dx and oil range hydrocarbon and extractable/volatile petroleum hydrocarbons
(EPH/VPH). The soil sample collected from the monitoring well near HSCS-4 will be analyzed for inorganic
constituents (arsenic, cadmium, chromium, copper, lead, manganese, mercury, nickel, and zinc). Samples collected
from the first and (if advanced) second step-out locations will be analyzed for PAH-SIM, PCBs, and TPH (Dx, oil) with
TOC analysis of saturated-zone soil samples at each monitoring well location. Soil samples from these locations will
be held at the laboratory for potential analysis of selected inorganic constituents, pending inorganic results from the
sample collected close to the former excavation.

Groundwater samples will be collected using minimal-disturbance sampling methods. After determining the static
depth to groundwater, a peristaltic pump with new header tubing and polyethylene pump tubing will be used to
purge the each well at a low pumping rate (less than 0.5 gallon per minute) until field parameters (temperature, pH,
turbidity, dissolved oxygen [DO], and redox potential) stabilize according to the following criteria in two aliquots
collected 3 to 5 minutes apart:

e Turbidity: 10 percent (for values greater than 1 nephelometric turbidity unit)
e DO: 10 percent

e Specific conductance: 3 percent

e Temperature: 3 percent

e pH:£0.1unit

e Redox: = 10 millivolts or 10 percent between readings

Field parameters will be measured using calibrated equipment in an overflow cell to reduce the potential for bias
from atmospheric oxygen. Groundwater levels will be monitored and noted periodically to document well
performance during purging. After purging is complete at a well, groundwater samples will be collected from that
well. Samples from the three new monitoring wells installed for this investigation will be submitted for laboratory
analysis for PAH-SIM, PCBs, TPH (Dx, oil), and total suspended solids (TSS). Field-filtered (0.45-micron in-line filter)
and non-filtered groundwater samples from these locations will be held at the laboratory for potential analysis of
selected inorganic constituents pending results from the initial soil sample.

Pre-cleaned containers will be procured from the analytical laboratory. Samples will be held on ice in a cooler until
received at the laboratory. The sampling container, preservation, and holding time requirements are included in
Table 2.
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TABLE 2

Samples—Methods, Preservation, Holding Times and Target Reporting Limits

NW Pipe Stained Soil Area Investigation

Constituent Method Bottle/Preservation Holding Time Repo-l;?irr?getLimit
Soil Samples
TPH NWTPH-DX, -oil 2 0z Glass, 4 °C 14 days 25 mg/kg
PAH SW 8270-SIM 4 0z. Glass, 4 °C 14 days®/40” 0.001 mg/kg
EPH/VPH NV&/WTF;EZHPand 4 0z. Glass, 4°C 14 days®/40” 2 mg/kg
PCBs SW 8082 4 0z. Glass, 4 °C 14 days*/40° 0.25 mglkg
TOC SW 9060 4 0z. Glass, 4 °C 28 days 200 mg/kg
Arsenic EPA SW-6010 4 0z. Glass, 4 °C 180 days 0.01 mg/kg
Cadmium EPA SW-6010 Same container as above 180 days 0.05 mg/kg
Chromium EPA SW-6010 Same container as above 180 days 0.08 mglkg
Copper EPA SW-6010 Same container as above 180 days 0.180 mg/kg
Lead EPA SW-6010 Same container as above 180 days 0.08 mg/kg
Manganese EPA SW-6010 Same container as above 180 days 0.1 mg/kg
Mercury SW 7471A Same container as above 28 days 0.01 mg/kg
Nickel EPA SW-6010 Same container as above 180 days 0.120 mg/kg
Zinc EPA SW-6010 Same container as above 180 days 0.650 mg/kg
Groundwater Samples
TPH NWTPH- Dx, -oil 2 x 1000 mL Amber Glass, 4 °C 7 days®/40° 250 pg/L
PAH SW 8270-SIM 2 x 1000 mL Amber Glass, 4 °C 7 dalysa/40b 0.01 pg/L
PCBs SW 8082 2 x 1000 mL Amber Glass, 4 °C 7 daysf"/40b 0.05 pg/L
TSS EPA 160.2 250 mL Polyethylene, 4 °C 7 days 500 pg/L
250 mL Polyethylene, 4 °C, HNO3

Arsenic ° EPA SW-6010 to pH<2 180 days 20.0 pg/L
Cadmium © EPA SW-6010 Same container as above 180 days 10.0 pg/L
Chromium ° EPA SW-6010 Same container as above 180 days 10.0 pg/L
Copper © EPA SW-6010 Same container as above 180 days 10.0 pg/L
Lead © EPA SW-6010 Same container as above 180 days 10.0 pg/L
Manganese ° EPA SW-6010 Same container as above 180 days 10.0 pg/L
Mercury © SW 7470A Same container as above 28 days 0.02 pg/L
Nickel © EPA SW-6010 Same container as above 180 days 10.0 pg/L
Zinc © EPA SW-6010 Same container as above 180 days 10.0 pg/L

# = Days from sampling to extraction.

b= Days from extraction to analysis
¢ = Both total (non-filtered) and dissolved (field-filtered through a 0.45-micron filter) samples will be collected and held for

possible analysis. The specific inorganic analysis to be conducted, if any, will be determined by DEQ and Northwest Pipe after
reviewing the results of soil analysis in the soil sample collected adjacent to the suspected source area.

Sample IDs for this investigation will adhere to the following nomenclature:

Each field sample collected during the investigation will be assigned a unique sample ID. The sample ID will indicate

the sampling location and type using the following components:

e Sampling matrix: “GP” for direct push soil borings, “MW” for monitoring well groundwater samples.

e Sampling location: 301, 302, 303... (for direct push probes to match historical direct push activities at the facility)
and 7, 8 and 9 for the three proposed monitoring wells. Monitoring wells MW-1 through MW-6 already exist and

are located in the southeast portion of the facility.
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o Sample depth for soil samples: upper and lower extent of sample in feet as appropriate (for example, “8-10" is
the interval between 8 and 10 feet below the surface.

e Sample date: “050412” (May 4, 2012) for monitoring wells only
The following are examples of different types of samples:
e GP101-8-10 (represents soil sample obtained from 8 to 10 feet below ground surface at location GP101)

e MW7-050412 (represents a groundwater sample taken on May 4, 2012 from MW-7)

Samples will be held in the custody of the field sampler from the time of collection until the samples are packed and
ready for shipment. Upon transferring custody of the samples, the individuals relinquishing and receiving them will
sign, date, and note the time of transfer on the chain of custody (COC) form(s). Before any cooler leaves the site by
means other than laboratory courier or field personnel, the COC form will be placed in a sealed Ziploc® bag and taped
to the inside of the cooler. The cooler will then be sealed with adhesive packing tape, and a custody seal will be
signed and dated by the relinquishing party and placed on the cooler so that the cooler cannot be opened without
the custody seal being broken.

Investigation-Derived Waste

Drill cuttings and water associated with sampling will be contained and stored in separate Department of
Transportation-approved drums. The drums will be labeled with a description of the contents and accumulation date.
The disposal of IDW will be determined based on analytical results from this investigation.

Project Schedule

The field work described in this document is anticipated to be started in May and completed in June 2012, assuming
DEQ approval of this work plan. It is anticipated that the direct-push field work will be completed within 3 days of
starting field efforts. Groundwater sampling will be completed approximately two weeks after well construction and
development are completed. Assuming standard laboratory turnaround, a technical memorandum describing sample
results should be available in late June or early July 2012. The technical memorandum will document and evaluate
field observations and analytical results, and will include recommendations, if any, for additional sampling and/or
monitoring as indicated by the initial sampling results.

Reference

CH2M HILL. 2011. Interim Remedial Action Work Plan, Excavation and Capping, Northwest Pipe Company, Portland,
Oregon. Unpublished consultant’s report prepared for Northwest Pipe Company. February, 2011.
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Attachment A
Deep Excavation Sidewall Sample Laboratory Report



CH2M HILL

Applied Sclences Laboratory (ASL)

1000 MNE Circle Bhd, Building 10
® cHzmHILL ko
- Applied Sciances Laboratory (ASL) Corvaliis, OR 97330
Tel 541.7468.3120

Fo 541.752.0274
ASLECHZM.com

September 23, 2011
NW Pipe
358932.FS.04

RE: Laboratory Report for NW Pipe
ASL Report #: K2723

Healy, Rob/PDX:

On September 10, 2011, CH2ZM HILL Applied Sciences Laboratory received four samples
with a request for analysis of selected parameters. All analyses were performed by CH2M
HILL unless otherwise indicated below. The results included in this report only relate to the
samples listed on the following Sample Cross-Reference page. This report shall not be
reproduced except in full, without the written approval of the laboratory.

The analytical results and associated quality control data are enclosed. Any unusual
difficulties encountered during the analysis of your samples are discussed in the case
narrative.

This data package meets standards requested by client and is not intended or implied to meet
any other standard.

CH2M HILL Applied Sciences Laboratory appreciates your business and looks forward to
serving your analytical needs again. If you should have any questions concerning the data, or

if you need additional information, please call Kathy McKinley at (541) 758-0235, extension
23144.

Sincerely,
KOSHMJ\ mcwnmb,
Kathy McKinley

Analytical Manager

Enclosures

Samples will be disposed at no sdkdfitional cost ta cllents, 30 days (10 days for air) afier the final report is lssued, Storage of samples and containers
peyond this may be available for an additional fes. Samples classed as hazardous based on hazardous waste regulations under Subtitie C of RCRA and
ADCFR will eithar ba raturmad to dient at e dienl’s exnenss or the client will be charoed & $5 per samole discoss! fee. Pagel1 of 19




CLIENT SAMPLE CROSS-REFERENCE
For Samples Received September 10, 2011

ASL Report #: K2723

Date Time

Sample ID Client Sample ID Collected Collected
K272301 HSCA-1 09/09/2011 12:04
K272302 HSCS-2 05/09/2011 12:09
K272303 HSCS-3 09/09/2011 12:13
K272304 HSCS-4 09/09/2011 12:17
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CASE NARRATIVE

PCB AROCLORS ANALYSIS

Lab Name: CH2M HILL/LAB/CVO ASL SDG#: K2723
Project: NW Pipe Project #  358932,FS.04
I Method(s):

Analysis: SW8082

Preparation: SW3550
IL Receipt/Holding Times:

All acceptance criteria were met.
IIt. Analysis:

A, Initial Calibration(s):

All acceptance criteria were met.

B. Calibration Verification(s);
All acceptance criteria were met.

C. Blank(s):
All acceptance criteria were met.

D. Laborato! nirol Sample(s):
All acceptance criteria were met.

E. Matrix Spike/Matrix Spike Duplicate Sample(s):
Analyzed in accordance with standard operating procedure.

F. Surrogate Standard(s);
Surrogate recovery of DCBP(149%) in HSCA-1 did not meet acceptance criteria of 25-143%.
Surrogate DCBP in HSCS-2 was diluted out. Surrogate recovery of DCBP(152%) in HSCS-4

did not meet acceptance criteria of 25-143%. DCBP as a PCB congener may exist in native
samples as a positive interference,

G. Analytical Exception(s):
For HSCS-3 and 4, A1254 was quantified off of the confirmation column because of matrix
interferences obscuring major identifying peaks in the primary column; in particular, only two
{2) peaks could be used for A1254 in HSCS-4 in the primary column. This was done only

after the presence of A1254 was confirmed in both samples by visually fingerprinting it in both
the primary and confirmation columns.

Iv. Documentation Exception(s):

None.

V. 1 certify that this data package is in compliance with the terms and conditions agreed to by the client and
CH2M HILL, both technically and for completeness, except for the conditions detailed above. Release of
the data contained in this hardcopy data package has been authorized by the Laboratory Manager or
designee, as verified by the following signatures.

Prepared by: Date: ‘;}[?g/// /

Reviewed by:  —— Date: 2n %‘3‘\' 26\

Page 3 of 19
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information
Client Sample ID: HSCA-1

Project Name: NW Pipe
Sample Date: 09/09/11
Sample Time: 12:04
Type: Grab
Matrix: Soil
Basis: Dry Weight

Lab Information
Lab Sample ID: K272301

Date Received: 09/10/11
Dilution Factor; 10
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# MRL Resuft Qualifier Units Method Analyzed
GC Semi-Volatiles
Aroclor-1016 12674-11-2 245 246 u ug/Kg SWa0s2 092111
Aroclor-1260 11086-82-5 248 246 u ug/Kg SwWa0s2 0921114
Aroclor-1221 11104-28-2 246 246 u ug/Kg Swaosz 08/2111
Aroclor-1232 11141-16-5 246 246 u ug/Kg SwW8082 08/21/11
Aroclor-1242 53469-21-9 246 246 u ug/Kg SWa082 09/2111
Aroclor-1248 12672-29-6 246 246 v ug/Kg 5wseo82 09/21/11
Aroclor-1254 11097-69-1 246 1380 ugiKg SwWeaos2 09/2111
Surrogate % Recovery Control Limits Qualifier
DCBP 149 25-143 1
U=Not detected at specified reporting limit
J=Estimated value below reporting limit
£=Estimated value above calibration range
*=See case namative
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information
Client Sample ID: H3CS-2

Project Name: NW Pipe
Sample Date: 09/08/11
Sample Time: 12:09
Type: Grab
Matrix; Soil
Basis: Dry Waight

Lab Informatlon
Lab Sample ID: K272302

Date Received: 09/10/11
Dilution Factor: 20
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# MRL Result Quallfier Units Mathod Analyzed
GC Semi-Volatiles
Aroclor-1016 12674-11-2 538 538 u ug/Kg Swaos2 09/21111
Aroclor-1260 11096-82-5 538 538 U ug/Kg SWa082 09/21111
Arcclor-1221 11104-28-2 538 538 u ug/Kg Swens2 oa/21/111
Aroclor-1232 11141-16-5 538 538 u ug/Kg SW8082 09/21/111
Aroclor-1242 53469-21-9 538 538 u ug/Kg SWs0s2 09/21/41
Aroclor-1248 12672-29-6 538 538 U ug/Kg SW8a0az2 0921111
Arcclor-1254 11067-69-1 538 4280 ug'Kg Swaeng2 092111
Suirogate % Recovery Control Limits Qualifier
DCBP 0.0 25-143 1 *

U=Not detected at specified reporting limit

J=Estimated value betow reperting limit

E=Estimated value above calibration range

*=See case harrative
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information
Client Sample ID: HSCS-3

Project Name: NW Pipe
Sample Date: 09/09/11
Sample Time: 12:13
Type: Grab
Matrix; Soil
Basis: Dry Waight

Lab Information
l.ab Sample ID: K272303

Date Received: 09/10/11
Dilution Factor: 10
Report Revision No.: ©

Sample Analysis Date
Analyte CASH MRL Result Quallfier Units Method Analyzed
GC Semi-Volatiles
Aroclor-1016 12674-11-2 255 255 U ug/Kg Swaos2 09/21/11
Aroclor-1260 11096-82-5 255 255 U ugfKg SWB082 09/21/14
Aroclor-1221 11104-28-2 255 255 U ug/Kg SwWa0s2 09721111
Aroclor-1232 11141-16-5 255 255 u ug/Kg SW8082 0s/21/111
Aroclor-1242 53469-21-9 285 255 u ug/Kg SwWaos2 09721711
Aroclor-1248 12672-29-6 255 255 u ug/Kg SWsoa2 092111
Aroclor-1254 11097-63-1 255 644 ug’Kg SwWa0a2 097217141
Surrogate % Rocovery Control Limits Qualifier
DCBP 139 25-143
U=Not detected at specified reporting limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information Lab information
Client Sample ID; HSCS4 Lab Sample ID: K272304
Project Name: NW Pipe Date Received: 09/10/11
Sample Date: 09/09/11 Dilution Factor: 10
Sample Time: 12:17 Report Revision No.: 0
Type: Grab
Matrix: Soil
Basis: Dry Weight

Sample Analysls Date

Analyte CAS# MRL Result Qualifier Units Method Analyzed
GG Semi-Volatiles
Aroclor-1016 12674-11-2 252 252 U uglKg SwWao0s2 08/2111
Aroclor-1280 11096-82-5 262 252 u ug/Kg SwWsa0s2 09721111
Araclor-1221 11104-28-2 252 252 u ug/Kg SwWiaos2 09/21/114
Aroclor-1232 11141-16-8 252 252 u ugiKg SWs082 09/21/11
Arocior-1242 53469-21-8 252 252 u ug/Ka SWaos2 09/21/11
Aroclor-1248 12672-29-6 252 252 U ug/Kg SW8B08s2 092111
Aroclor-1254 11097691 252 785 ug/Kyg SW80a2 09121111

Surrogate % Recovery Control Limits Qualifier
DCBP 152 25-143 1 *

U=Not detected at specified reporting limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=Sge case namative
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information
Client Sample ID: SB2-0916

Project Name: NW Pipe
Sample Date: N/A
Sample Time: N/A

Type: QC

Matrix: Soil

Basis: Dry Weight

Lab Information

Lab Sample ID; SB2-0916

Date Received: N/A
Dilution Factor: 1
Report Revision No.: 0

Sample Analysis Date
Analyte CAS# MRL Result Qualifier Units Mathod Analyzed
GC Semi-Volatlles
Aroclor-1016 12674-11-2 250 250 U ug/Kg Swsaosz 09119111
Aroclar-1260 11096-82-5 250 250 u ug/Kg SW8082 09/19/11
Aroclor-1221 11104-28-2 250 25.0 u ug/Kg sSweos2 09/19/11
Aroclor-1232 11141-16-5 25.0 250 u ug/Kg sSwaos2 09/19/11
Aroclor-1242 53469-21-9 25.0 25.0 u ug/Kg SWs082 09119711
Aroclor-1248 12672-29-6 250 250 u ug/Kg Swasoa2 0919111
Aroclor-1254 11097-68-1 250 25.0 u ug/Kg SWs082 09/18/11
Surrogate % Recovery Control Limits Qualifier
DCBP 103 25-143
LU=Not detected at specified reparting limit
J=Estimated valua below reporting limit
E=Estimated value above calibration range
*=Spe case narrative
CH2M HILL ASL Page 8 of 19
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information
Client Sample ID: BS250916
Project Name: NW Pipe

Lab Informatlon
Lab Sample ID: BS250916
Dilution Factor; 1

Type: QC Report Revision No.: 0
Matrix; Soil
Spike Sample Analysis Date
Analyte CASH Amount Result Units %Recovery Method Analyzed
GC Semi-Volatiles

Araclor-1016 12674-11-2 125 116 ug/Kg 93 Swansz2 0919111
Aroclor-12680 11096-82-5 125 127 ugfKg 102 Swa0s2 0819111

Surrogate % Recovery Control Limits Qualifier

DCBP 105 25-143

tJ=Not detected at specified reporting limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case narrative

CH2M HILL ASL
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CASE NARRATIVE
GC/MS SEMI-VOLATILES ANALYSIS

Lab Name: CH2M HILL/LAB/CVO ASL SDG#: K2723
Project: NW_Pipe Project#: 338932 FS.04
L Method(s):

Analysis: SW82705IM
Preparation: SW3550

1L Receipt/Holding Times:

All acceptance criteria were met.
III. Analysis:

Al Initial Calibration{s}:

All acceptance criteria were met.

B. Calibration Verification(s):
All acceptance criteria were met.

C. Blank(s):
All acceptance criteria were met.

D. Laboratory Control Sample(s):

All acceptance criteria were met,

E. Matrix Spike/Matrix Spike Duplicate Sample(s):
Analyzed in accordance with standard operating procedure.

F. Surrogate Standard(s):

Surrogate Terphenyl-d14 in HSCA-1 was diluted out. Surrogate Terphenyl-d14 in HSCS-2
was diluted out. Surrogate Terphenyl-d14 in HSCS-3 was diluted out. Swrrogate
Terphenyl-d14 in HSCS-4 was diluted out.

G. DFTPP Tune Verification(s):

All acceptance criteria were met.

H. Internal Standard(s):

AH acceptance criteria were met.

L Analvtical Exception(s):

None.
Iv. Documentation Exception(s):
None.
V. I certify that this data package is in compliance with the terms and conditions agreed to by the client and

CH2M HILL, both technically and for completeness, except for the conditions detailed above. Release of
the data contained in this hardcopy data package has been authorized by the Laboratory Manager or
designee, as verified by the following signatures.

Prepared by: \—7/4‘7 M Date: Q{/ [ S—-‘A {

Reviewed by: __/? _________'__._,. Date: \ie _ER:&— -n N\
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information

Lab Information

Client Sample 1D: HSCA-1 Lab Sample ID: K272301

Project Name: NW Fipe Date Received: 09/10/11

Sample Date: 09/09/11 Dilution Factor: 100

Sample Tims: 12:04 Report Revision No.: 0

Type: Grab
Matrix: Soil
Basis: Dry Weight
Sample Analysis Date
Analyte CAS# MRL Result QualHier Units Meothod Analyzed
GC/MS Semi-Volatiles
Naphthalene 91-20-3 261 261 u ugKg SW82705IM  09/13/11
2-Methylnaphthalene 91-57-6 261 261 U ug/Kg SW8270S5IM  08/13/11
1-Methylnaphthalene 90-12-0 261 261 u ug/Kg SW82705IM  09/13M11
Acenaphthylene 208-96-8 261 093 ug/Kg SWS8270SIM  09/13/11
Acenaphthene 83-329 261 261 U ug/Kg SWB2705IM 0911311
Flugrene 86-73-7 261 261 U ug/Kg SWS270SIM  09/13/11
Phenanthrene 85-01-8 261 261 u ug/Kg SWB2705IM 091311
Anthracene 1201127 261 548 ug/Kg SWaz70SIM - 0911311
Fiuoranthene 206-44-0 261 1710 ug/Kg SW8270SIM  08M13/11
Pyrene 129-00-0 261 1560 ug/K SWa270SIM 09113711
Benzo{a)anthracene 56-55-3 261 608 ugKg SWS270SIM  09/13/11
Chrysene 218-01-9 261 3470 ugKg SWEB2705IM  09/13111
Benzo(pjflucroanthene 205-99-2 261 10400 ug/Kg SW8270SIM  09M3/11
Benzo(k)fluoranthene 207-08-9 281 1270 ug/Kg SWB27051M 0913711
Benzo{a)pyrene 50-32-8 261 5550 ug/Kg SW82705IM  09M3/11
Indena{t,2,3-c.dipyrene 193-39-5 261 5560 ug/Kg SWB2705IM 09113711
Dibenzo(a,h)anthracene 53-70-3 261 1240 ug/Kg SW82705IM  09M13M11
Benzo(g,h,iperylene 191-24-2 261 5780 ug/Kg SWSE270SIM  09113/11
Surro Recove Control Limits Qualifier
Terphenyl-d14 0.0 18-137 1

U=Not detected at specified reporting limit
J=Estirnated value below reporting limit
E=Estimated value above calibration range

*=See case namative

CH2M HILL ASL
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information Lab Information
Client Sample ID; HSCS-2 Lab Sample ID: K272302
Project Name: NW Pipe Date Received: 09/10/11
Sample Date: 09/09/11 Dilution Factor: 100
Sample Time: 12:09 Report Revision Na.: 0
Type: Grab
Matrix: Soil
Basis: Dry Weight
Sample Analysis Date
Analyte CAS# MRL Result Qualifier Units Mothod Analyzed
GCI/MS Semi-Volatiles
Naphthalene 91-20-3 269 269 U ugKg SWB8270SIM  09/13/11
2-Methylnaphthalene 91-57-6 269 %9 U uglKg  SWB8270SIM 0913711
1-Methylnaphthalene 90-12-0 269 269 U ug/Kg SW8270SIM  08M3/11
Acenaphthylene 208-96-8 269 2060 ug/Kg  SWS8270SIM  09/3/11
Acenaphthene 83-32-9 269 268 U ug/Kg SW82705IM 09413711
Fluorene 86-73-7 269 269 u ug/Kg SW8270SIM  09M13/11
Phenanthrene 85-01-8 269 269 U ug/Kg SW82705IM  09/13H1
Anthracena 120-12-7 269 1600 ug/Kg SWB270SIM 091311
Fluoranthens 206-44-0 269 1730 ug/Kg SWS270SIM  09/13H11
Pyrene 128-00-0 269 2670 ug/Kyg SWB270SIM  09/13/11
Benzo(a)anthracene 56-55-3 269 873 ug/Kg SWS2705IM  09M13/11
Chrysens 2180619 269 8430 ug/Kg SWB270SIM 09413/
Benza(b)fluoroanthene 205-99-2 269 13200 ug/Kg SWaz270SIM 09113711
Benzo{kjfluoranthene 207-08-9 268 2370 ug/Kg SW8270SIM  09M13A1
Benzo{a)pyrene 50-32-8 269 8920 ug/Kg SW82705IM  09M3/11
Indeno(1,2,3-c.d)pyrene 183-39-5 269 9830 ug/Kg SW82705IM  09M13/11
Dibenzo{a,hanthracene 53-70-3 269 1990 ug/Kg SW82705IM 0813711
Benzo(g,h,)perylene 191-24-2 269 14200 ug/Kg  SWB8270SIM  09/13/11
Surrogate J Recovery Control Limits Qualifier
Terphenyl-d14 0.0 18-137 1

U=Not detected at specified reporting limit
J=Estimated value below reporting limit
E=Estimated value above calibration range

*=Sea case narrative

CHZM HILL ASL

TH110915-17:11-K2723-5
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information
Client Sample ID; HSCS-3

Project Name: NW Pipe
Sample Date: 09/09/11
Sample Time: 12:13

Lab Information

Lab Sample ID; K272303

Date Received: 09/10/11
Dilution Factor: 10000
Report Revision No.: 0

Type: Grab
Matrix: Soil
Basis: Dry Weight
Sample Analysis Date
Analyte CAS# MRL Result Qualifier Units Method Analyzed
GC/MS Semi-Volatlles
Naphthalene 91-20-3 25900 392000 ugfKg SWaz2708IM 0971411
2-Methyinaphthalene 91-57-6 25900 119000 ug/Kg SWB8270SIM 09714111
1-Methylnaphthalene 80-12-0 25900 72000 ug/Kg SwWez270siIM  09/14/11
Acenaphthylene 208-96-8 25900 25900 u ug/Kg SWa270sIM - 09/M4/11
Acenaphthene 83-32-9 25900 1180000 ug/Kg SWa270SIM 09714111
Fluorene 86-73-7 25900 530000 ug/Kg SWa2rosIiM - 09114/
Phenanthrene 85-01-8 25900 1860000 ug/Kg SWg270SIM  09/14/11
Anthracene 120-12-7 25900 144000 ug/Kg SWa270SIM  09/14/11
Flucranthene 206-44-0 25900 1890000 ug/Kg SWa2705IM  09114/11
Pyrene 129-00-0 25900 1330000 ug/Kg SWB270SIM  09A14/11
Benzo{a)anthracene 56-55-3 25800 209000 ug/Kg SWaz708IM  09/14/11
Chrysene 218-01-9 25900 150000 ug/Kg SWa270SIM 0914711
Benzo{b)}fluoroanthene 205-99-2 25900 70800 ug/Kg SW82705IM 09714111
Benzo(k)fluoranthene 207-08-9 25900 29500 ug/Kg SW8270SIM  09/14/11
Benzo(a)pyrene 50-32-8 25900 35600 ug/Kg SwWa270StM  09/14/11
Indeno{1,2,3-c.d)pyrene 193-39-5 25900 25900 U ug/kKg SWaz70SIM 0914411
Dibenzo(a,h)anthracene 53-70-3 25800 25300 v ug/kg SWB270SIM  09/14/11
Benzo(g.h.Dperylene 191-24-2 25900 25900 u ug’Kg SW8270SIM 0914111
Surrogate % Recovery Confrol Limits Qualifier
Terphenyl-d14 0.0 18-137 1 *

U=Not detected at specified reporting limit
J=Estimated value below reporting limit
E=Estimated value above calibration range
*=See case namative

CH2M HILL ASL

TH110915-17:11-K2723-5
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information Lab Information
Client Sample ID: HSCS4 Lab Sample ID: K272304
Project Name: NW Pipe Date Received: 08/10/11
Sample Date: 09/09/11 Dilution Factor: 10000
Sample Time: 12:17 Report Revision No.: 0
Type: Grab
Matrix: Sofl
Basis: Dry Weight
Sample Analysis Date
Analyts CAS# MRL Result Qualifier Units Method Analyzed
GC/MS Semi-Volatiles
Naphthalene 91-20-3 27100 299000 ug/Kg SWH2T0SIM - 0911411
2-Methylnaphthalene 91576 27100 94300 ugfKg SWB270SIM  08/14/11
1-Methylnaphthalene 90-12-0 27100 57700 ug/Kg SWB270SIM - 09/14/11
Acenaphthylene 208-96-8 27100 27100 U ug/Kg SWB2703IM  09/14/11
Acenaphthene 83-32-9 27100 924000 ug/Kg SW8270S5IM  09A14M1
Flucrene 86-737 27100 442000 ugiKg SW82705IM 0911411
Phenanthrene 85-01-8 27100 1440000 ug/Kg SW8270SIM 09114111
Anthracens 120-12-7 27100 128000 ugfKg SW82705IM  09/14/11
Fluoranthene 206-44-0 27100 1470000 ug/Kg SW82705IM  09/14411
Pyrene 129-00-0 27100 952000 ug/Kg SW8270SIM  09/14/11
Benzo(a)anthracene 56-55-3 27100 160000 ug/Kg SWB8270S5IM  09/14411
Chrysene 218-01-9 27100 118000 ug/Kg SW8e270SIM - 09/14/11
Benzo(b)fluoroanthene 205-99-2 27100 52000 ug/Kg SWB270SIM  09/14/11
Benza{k}fluoranthene 207-08-9 27100 27100 U ug/Kg SWBZ70SIM 09714711
Benzo(a)pyrene 50-32-8 27100 27100 U ug/Kg SWEB270SIM  09M14/11
Indeno(1,2,3-c,d)pyrene 193-39-5 27100 27100 u ug/Kg SWaz2705IM - 09M4/11
Dibenzo(a,h}anthracene 53-70-3 27100 27100 u ug/Kg SWaz7osIM - 09/14/11
Benzo{g,h,i}perylens 191-24-2 27100 27100 U ug/Kg SWa270S5IM  08M4/11
Sunrogate Recove Control Limits Qualifier
Terphenyl-d14 0.0 18137 1 *

U=Not detected at specified reporting limit
J=Estimated value below repoerting limit
E=Estimated valua ahove calibration range
*=See case narrative
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CH2M HILL Applied Sciences Laboratory (ASL)

Client Information Lab Information
Client Sample ID: $B1-0912 Lab Sample ID: SB1-0912
Project Name: NW Pipe Date Raceived: N/A
Sample Qate: N/A Dilution Factor; 1
Sample Time: N/A Report Revision No.: 0
Type: QC
Matrix: Soil

Basis: Dry Weight

Sample Analysis Date
Analyte CAS# MRL Result Qualifier Units Method Analyzed
GCIMS Seml-Volatiles
Naphthalena §1-20-3 2.50 2.50 u ug/Kg SWa270sIM - 09/13/11
2-Methylnaphthalene 91-57-6 2,50 2.50 U ug/Kg SWB270SIM 09713411
1-Methyinaphthalene 90-12-0 2.50 250 v ug/Kg SWa270SIM  09/13/11
Acenaphthylene 208-96-8 2.50 2.50 u ug/Kg SWa270SIM 0913/
Acenaphthene 83-32-9 250 2.50 U ug/Kg SWa270SIM 0971311
Flucrene 86-73-7 2.50 2.50 U ug/Kg SWa270SIM 091311
Phenanthrene 85-01-8 250 2.50 U ug/Kg SWa2705IM  09/13/11
Anthracane 120-127 2.50 2,50 u ug/Kg SWE270SIM - 09/13/11
Flugranthene 206-44-0 2.50 2.50 U ug/Kg SW82708IM  09/13/11
Pyrene 129-00-0 2.50 2.50 U ug/Kg SWB270SIM  09/13/11
Benzo{a)anthracene 56-55-3 2.50 2.50 ) ug/Ky SWB27081IM  09/13/11
Chrysene 218-01-9 2.50 2,50 u ug/Kg SWaz70sIM - 091311
Benzo(b)flucreanthene 205-99-2 2.50 2.50 ) ug/Kg SWa82705IM  09/13/11
Benzo(k)fluoranthene 207-08-8 2.50 2.50 u ug/Kg SWE270SIM  08M13/11
Benzo{a)pyrene 50-32-8 2.50 2.50 u ug/Kg SWa2705IM  09/13/11
Indenc(1,2,3-c.d)pyrene 183-38-5 250 2,50 U ug/Kg SWB270SIM  09/13/11
Dibenzo(a,h)anthracene 53-70-3 2.50 2.50 u ug’Kg SWB270SIM  08/13/11
Benzo{g,h,i}perylens 191-24-2 2.50 2.50 u ug/Kg SWa270SIM  09/13/11
Surrogate Recove! Control Limitg Qualifier
Terphenyl-d14 62 18-137

U=Not detected at specified reporting limit
J=Estimated valug below reporting limit
E=Estimated value above calibration range
*=Sae case narrative

CH2M HILL ASL Page, 12 8L ke e, sute 300
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CH2M HILL Applied Sciences Laboratory (ASL)

~ Client Information Lab Information
Client Sample ID: BS150912 Lab Sample ID: BS150912
Project Name: NW Pipe Dilution Factor: 1
Type: QC Report Revision No.: 0
Matrix: Soil
Spike Sample Analysis Date
Analyte CASH Amount Rasult Units %%Recovery Method Analyzed
GCIMS Semi-Volatiles

Fluoranthene 206-44-0 50.0 36.1 ug/Kg 72 SWa2v0SIM - 09/1311
Pyrene 129-00-0 50.0 335 ug/Kg 67 SW82705IM  09/13H1
Benzo(a)anthracene 56-55-3 50.0 42.8 ug/Kg 86 SW82705IM 0911311
Chrysene 218019 50.0 39.4 ug’Kg 79 SW8270SIM - 09/13/11
Benzo(b)fluoroanthene 205-99-2 50.0 421 ug/Kg 84 SWa270SIM 09113411
Benzo(k)fiuoranthene 207-08-9 50.0 423 ug/Kg 85 SW82705IM  09/13/11
Benzo{a)pyrene 50-32-8 50.0 36.0 ug/Kg 72 SWB2708IM 0911311
Indeno(1,2,3-c,d)pyrene 193-39-5 50.0 344 ug/Kg 69 SWS8270SIM  09M3/11
Naphthalene 81-20-3 50.0 377 ug/Kg 75 SWB270SIM 0913/
2-Methylnaphthalene 91-57-6 50.0 383 ug/Kg 77 SWS270SIM  08/13/11
1-Methyinaphthalene 80-12-0 50.0 39.2 ug/Kg 78 SWB270SIM  09/13/11
Acenaphthylene 208-96-8 50.0 399 ug/Kg 80 SW82708IM  08/13/11
Acenaphthene 83-329 50.0 376 ug/Ky 75 SWa270SIM 0911311
Fluorene 36-73-7 80.0 388 ugKg 78 SWa270S8IM  09/13/11
Phenanthrene 85-01-8 50.0 38.0 ug/Kg 76 SW82705IM  09/13/11
Anthracene 120-12-7 50.0 364 ug/Kg 73 SW827051IM  09/13/11
Dibenzo(a,h)anthracene £3-70-3 50.0 349 ug/Kg 70 SWa270SIM  09/13M11
Benzo(g,h,perylene 191-24-2 50.0 36.6 ug/Kg 73 SW8270SIM  09/13/11

Surrogate % Recovery Control Limits Qualifier

Terphenyl-d14 60 18137

U=Not detected at specified reporting limit
J=Estimated value below reporting lirmit
E=Estimated value above calibration range
*=See case namative

CH2M HILL ASL Page, 18 AL Lt Shet, S 300
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‘ CHZMHILL

> Appied Sciences Laboratory (ASL) Sample Receipt Record
Loa (s Y a@\ke .
Baich Number: __ \{ 2125 Date received: <1 -\ <\ \__ fecewued 9-10 -]
Client/Project N W e Checked by: G2
Checked by:
VERIFICATION OF SAMPLE CONDITIONS (verify all items) * HD = Client Hand delivered Samples
Ohservation NA YES NO
Radiological Screening for DoD v
Were custody seals intact and on the outside of the cooler? v
Type of packing material: [@Blue lce Bubble wrap
Was a Chain of Custody provided? v’
Was the Chain of Custody properly filled out? If not document in SRER L/
Were the sample containers in good condition (broken or leaking)? o
Containers supplied by ASL? o
Any sample with < 1/2 holding time remaining? If so contact LPM : o
Samples have multi-phase? If yes, document on SRER .//
Was there ice in the cooler? Enter temp. If >6°C contact client/SRER O.lp °C vd
All VOCs free of air bubbles? No, document on SRER v
pH of all samples checked and met requirements? No, then document in SRER v
Enough sample volume provided for analysis? No, document in SRER 1
Did sample labels agree with COC? No, document in SRER L
Dissolved/Soluble metals filkered in the field? [
Dissolved/Soluble metals have sediment in bottom of container? Document in SRER ‘_/
Sample ID Reagent Reagent Lot Number | Volume Added Initials
CHZM HILL receipt vegfigation

Applied Sciences Laboratory (ASL) GACONTROLLED FORMS\Samprovirecelpt varification Doc Conired 1D: ASL523-0510



. CH2ZMHILL

Appiled Scioncas Laboratory (ASL)

Sample Receipt Exception Report

Sample Batch Number: K 2’7 23

Mo P OB,

Client/Project

The following exceptions were noted:

1 sampie

h

Comments (write numbsr of axcaption dascription and the i

1. No custody seal as required by project

l\) Clieaxr called endl

2. No chain-of-custody provided

LNt led eond v< Fedl

3. Analysis, description, date of collection
not provided

PCR o~ all 9 Soul soPien
T pohticd 14 woodd

4. Samples broken or leaking on receipt.

e Stondord Y olany
THT

5. Temperature of samples inappropriate
for analysis requested

6. Container inappropriate for analysis
requested

7. Inadequate sample volume.

8. Preservation inappropriate for analysis
requested

9. Samples received out of holding time for
analysis requested

10. Discrepancies between COC form and
coniainer labels.

Y

11. Other.

ACTION TAKEN:

\

Originator: (__CL"T'U\-H 4 huCQ/\(

Date: ‘A4

Client was notified on:

L}

{Date/Time}

Client Contact!

Client Services:

CH2M HILL

Applied Sciences Laboratory (ASL)

GNCONTROLLED FORMS\Samprev\COC_EXCP

COC_EXCP
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