King County

Solid Waste Division
Department of Natural Resources and Parks

King Street Center
201 South Jackson Street, Suite 701
Seattle, WA 98104-3855

206-296-6542
711 TTY Relay

May 26, 2006

Jing Liu RECEIVED
Washington State Department of Ecology

Toxics Cleanup Program MAY 3 1 2006
Northwest Regional Office DEPT OF ECOLOGY

3190 — 160™ Avenue SE
Bellevue, WA 98009-5452

Dear Ms. Liu:

This letter transmits the draft Sampling and Quality Assurance Plan (SQAP) for supplemental
Phase II site assessment activities proposed for the Ellisport Creek Greenspace site on Vashon
Island. The draft SQAP incorporates the conceptual scope of work discussed in our meeting on
January 31, 2006. The proposed assessment includes soil, surface water, groundwater and
sediment sampling and analysis.

We understand Ecology is particularly interested in insuring the proposed sediment sampling is
consistent with applicable guidance. King County would appreciate your review of the draft
SQAP. The document is concurrently being reviewed by the U.S. EPA since the project is
funded through a federal Brownfields grant.

King County very much appreciates your assistance with this project. If you have any
questions, please do not hesitate to contact me at 206-296-8476 or lucy.auster@metrokc.gov.

Sincerely,

doien Qud
AN QAT
Lucy Aét—e\

Senior Planner

LA:mw
s\2006\sqap-toxics

Enclosure

(v James Neely, Supervisor, Solid Waste Division



Memorandum

To: Jing Liu
From: Grant Yang
Reference: Comments on the Sediment Sampling and Analysis Plan for

the Supplemental Phase Il Environmental Site Assessment at
Ellisport Creek Greenspace Project Site, Vashon Island, CDM,
May 2006,

Date: June 19, 2006

CDM, on behalf of King County, submits Ecology the draft Sampling and Quality
Assurance Plan (SQAP) dated May 26, 2006 for its comments and approval. As
a phase |l site assessment at the Ellisport Creek Greenspace Project site, the
purpose of the SQAP is further to characterize contaminations in the soil,
groundwater and sediment at the site and vicinity due to the historical operations
of the facility. The following comments are provided for portion of the sediment
sampling plan.

Based on the SQAP, a total of seven sediment samples will be collected, four
from the Ellisport Creek and three from the intertidal zone of Puget Sound (see
Figure 4), for laboratory analysis. Expect for two subsurface samples obtained at
the two creek bed test holes (at least 18 inches from the surface; see Figure 4),
all are the surface samples (0-10 cm below mudline). The proposed locations for
sediment sampling are appropriate, and the results should provide the screening
levels on sediment quality.

Also, the SQAP indicates that the sediment sampling approaches, methods and
parameters will be performed in accordance with Ecology’s Sediment
Management Standards for the marine samples (i.e., at the intertidal zone), and
Freshwater Sediment Analysis Documents for the freshwater samples (i.e., at
Ellisport Creek).

Therefore, the goal to collect sediment screening data at the vicinity will be
achieved if the SQAP is implemented. Ecology will determine if a further cleanup
action is required based on the analytical results.
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A4. PROJECT/TASK ORGANIZATION

PROJECT PERSONNEL AND THEIR RESPONSIBILITIES

King County Project Manager (Mr. James Neely) - Will be the responsible official for this
project. Responsible for overseeing the overall project, budget, and tasking CDM with the work
required to complete this project. Will communicate needs to the CDM’s project manager.

EPA Project Manager (Ms. Laura Caparroso) - Will be the EPA’s responsible official for this
project. She will be responsible for overseeing the project’s technical requirements. Will
communicate needs to the King County’s project manager.

EPA QA Officer (Mr. Roy Araki) - The EPA QA Officer will be responsible for reviewing and
approving the QA Plan. He may provide technical input on proposed sampling design, analytical
methodologies, and data review.

CDM Project Manager (Mr. Lance Peterson) - Will communicate with the King County Project
Manager on work accomplished in this plan and any problems or deviations that need to be
resolved. He will have overall responsibility for assigning appropriate personnel to complete the
tasks included in this plan. He will ensure that the project budget is adhered to.

CDM Field Sampling Lead (Mr. Scott Adamek) - Will be responsible for assigning field
samplers their specific tasks and objectives. He will have overall responsibility for all field
activities. He will report to the CDM’s Project Manager.

PROJECT SCHEDULE

After county review and approval, this SQAP will be reviewed by EPA Region 10 and the
Washington State Department of Ecology (Ecology). Ecology’s input is being solicited
regarding proposed sediment sampling requirements. Following approval of the SQAP, CDM
will perform the fieldwork within approximately three weeks. The entire field effort will require
approximately two to three days for the initial sampling, plus one day for conducting a second
round of groundwater sampling approximately three months after the first round. The draft
investigation report from the initial sampling round will be available for review approximately
two weeks after obtaining final laboratory results. The second round of groundwater data will be
transmitted in a letter within approximately two weeks after obtaining the final laboratory results.
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AS. PROBLEM DEFINITION/BACKGROUND

- SITE DESCRIPTION

The site consists of four privately owned contiguous parcels totaling 8.66 acres of which 5.65
acres are tide land at the northwest head of Tramp Harbor on the east coast of Vashon Island
(Figure 1). The remaining 3.01 acres are mostly wetland bisected by Ellisport Creek. A paved
road, Chautauqua Beach Road SW, crosses the lower end of the upland property just above the
beach. Ellisport Creek currently flows under Chautauqua Beach Road through a pair of 3 foot
diameter pipe culverts.

BACKGROUND

Between about 1920 and 1940, the site housed a lumber mill, millpond, and greenhouses for
growing vegetables. The mill was located on the east side of Ellisport Creek while the
greenhouses were located on the west side (Figure 2). Three above-ground storage tanks
(ASTs) were located on the property. Two of the ASTs had capacities of approximately 8,000
gallons while the third had a capacity of approximately 48,000 gallons. Several concrete
blocks/foundations have been identified on the west side of Ellisport Creek that likely are
support structures for the former ASTs (Figure 2). It is believed that Bunker C fuel oil was
barged into the site, temporarily stored in the tanks, and then transferred by truck to greenhouse
facilities in the site area. The above-ground storage tanks were reportedly removed in the early
1960’s when fuel transfer operations were terminated.

In 1999 and 2005, CDM (formerly AGI Technologies) conducted Phase II ESAs at the Ellisport
Creek Greenspace project site. The Phase II ESAs included collecting surface and subsurface
soil samples for analytical testing. In addition, one sediment sample and one groundwater
sample were collected and analyzed. The 1999 and 2005 sample locations are shown on
Figure 3.

The results of these investigations indicate Bunker C-range total petroleum hydrocarbons (TPH)
are present in soil at concentrations exceeding human health-based cleanup levels (Model Toxics
Control Act [MTCA] Method A and Method B). Polycyclic aromatic hydrocarbon (PAH)
concentrations exceeded human health-based standards in several soil samples, but were below
Marine Sediment Quality Standards in a sediment sample. The groundwater sample also
contained high concentrations of hydrocarbons. Assessment results suggest that the residual
Bunker C is not an immediate threat to the environment, although no site specific Terrestrial
Ecological Evaluation (TEE) or comprehensive sediment studies were performed. Based on
proposed future site use, the receptor category for the residual Bunker C is sediment/aquatic life,
that is, any contamination leaving the upland portion of the site has the potential to impact
sediment and any associated aquatic organisms. Contaminant pathways include surface water to
sediment and groundwater to sediment, with the potential for soil, sediment and surface water
exposures to ecological receptors.
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PURPOSE
The objectives of this work are to:

s Conduct additional delineation of hydrocarbons in soil within the source area.

m Establish the presence or absence and relative concentrations of residual pesticide and metals
contamination in soils underlying the former greenhouse location.

m Determine background metals concentrations in site soils, as potentially impacted by the
former ASARCO smelter at Ruston (near Tacoma).

m Determine hydrocarbon concentrations in surface water runoff and shallow groundwater in the
area of hydrocarbon-contaminated soils.

s Determine site sediment quality.
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A6. PROJECT/ TASK DESCRIPTION

SOIL/SURFACE WATER INVESTIGATION

CDM will collect 3 to 4 soil samples by hand digging test holes at accessible locations at the
estimated periphery of the concentrated Bunker C area!l Approximate proposed sample locations
are shown on Figure 4. Specific locations will be field adjusted due to overgrown vegetation at
the site. The discrete samples will be obtained at depths ranging from 1 to 2 feet below ground
surface (bgs) using hand tools (i.e. shovels, stainless steel spoons). The samples will be
submitted for analytical testing of diesel and oil-range TPH by Northwest Method NWTPH-Dx.

Based on the results of a Phase II ESA conducted by CDM on behalf of King County at the
Harrington-Beall Greenhouse site (located approximately 1 2 miles northwest of the site),
pesticides and metals could be present in the area of the former greenhous ZTo confirm that
pesticides and metals are not an issue, a S-point composite‘soil sample will be collected inside
the footprint of the former greenhouse (see Figure 4). Each point in the composite sample will
be collected by removing surface vegetation to expose soil. Soil from the upper 3 inches will be
collected using a stainless steel spoon. The soil from each sample point will be placed in a
stainless steel bowl for compositing and then transferred into the appropriate laboratory
container. The sample will be analyzed for organochlorine pesticides by U.S. Environmental
Protection Agency (EPA) Method 8081A, organophosphorus pesticides by EPA Method 8141A,
and for the metals arsenic, lead, and cadmium by EPA Method 6010B. Due to the possibility for
site-wide elevated metals due to the former ASARCO smelter site, two background 5-point
composite soil samples will be collected (using the same technique described above) to the north
and south of the former greenhouse, respectively. The samples will be analyzed for the metals
arsenic, lead, and cadmium by EPA Method 6010B.

One surface water sample will also be collected from standing water in the upland portion of the
site topographically downgradient of the concentrated Bunker C areé}l'he preliminary sample
location is shown on Figure 4 and is subject to modification based on standing water conditions
at the time to fieldwork. The water sample will be analyzed for diesel and oil-range TPH by
Northwest Method NWTPH-Dx and polycyclic aromatic hydrocarbons (PAHs) by EPA Method
8270C/SIM.

At the completion of field activities the existing site map will be updated to add new soil and
surface water sample locations. Field measurements will be made with respect to fixed site
features such as existing concrete structures.

GROUNDWATER INVESTIGATION

Four temporary shallow wells will be installed using drive-point methods. The proposed wells
will consist of commercially available factory screened drive points constructed of 1 % -inch
diameter galvanized steel. The proposed screen length is 24 inches. Sections of 3-foot-long
galvanized pipe will added to achieve the desired depth. All drive points and pipe will be
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thoroughly decontaminated prior to use. The drive points are installed by manually pounding the
casing and attached pipe into the ground with a hand held steel drive head. A variance will be
obtained from Ecology to allow for the drive-point wells and a licensed well driller will assist
with the well installation. The wells will be removed at the end of the groundwater investigation.
The boreholes will be abandoned in accordance with Chapter 173-160 WAC, if required by
Ecology.

Of the four proposed wells, one will be installed hydraulically upgradient of the concentrated
Bunker C area, one will be installed within the concentrated Bunker C area, one will be installed
between the concentrated Bunker C area and Ellisport Creek, and one will be installed in the area
hydraulically downgradient of the concentrated Bunker C. Approximate well locations are
shown on Figure 4. Specific well locations will be field adjusted due to overgrown vegetation at
the site. We estimate the wells will extend to 3 to 4 feet bgs.

Water samples will be collected from each drive point well using a peristaltic pump utilizing
clean polyethylene tubing. The water samples will be submitted for analytical testing of diesel
and oil-range TPH by Northwest Method NWTPH-Dx and PAHs by EPA Method 8270C/SIM.
Two groundwater monitoring events are planned and will be spaced at least three months apart.
We anticipate the initial sampling event will occur in the summer of 2006 with the second
sampling event occurring in the fall of 2006.

At the completion of field activities the existing site map will be updated to add groundwater
sample locations. Field measurements will be made with respect to fixed site features such as
existing concrete structures.

SEDIMENT INVESTIGATION
The sediment investigation will provide screening level data on sediment quality in both
Ellisport Creek and the Puget Sound beach adjacent to the upland potion of the site.

Five sediment samples will be collected. Two samples will be collected in the Ellisport Creek
bed (one upstream of the concentrated Bunker C area and one downstream). Three sediment
samples will be collected from the beach (intertidal zone); one sample near the culvert outfall
and one sample approximately 50 feet on either side of the outfall. Proposed sample locations
are shown on Figure 4. Sediment samples will be obtained from the upper 10 centimeters (4
inches) using a stainless steel spoon. The beach samples will be timed for collection during low
tide. Beach cobbles will be moved as needed in order to expose a sufficient amount of sediment
to fill the sample container.

The two samples collected from Ellisport Creek will be analyzed for the freshwater sediment
quality parameters contained in Ecology Publication No. 03-09-088, specifically Table 3-3,
Apparent Effects Thresholds. The three samples collected from the beach will be analyzed for
the full suite of chemical parameters contained on Table I of the Sediment Management
Standards (Chapter 173-204 WAC). The total organic carbon (TOC) content of the two samples
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will also be determined by the laboratory so that appropriate comparison of the sample results
can be made with freshwater guidelines and marine sediment standards.

The King County Roads Services Division plans to replace the Ellisport Creek Culverts with a
box culvert in the summer of 2006 or 2007. Replacement of existing drainage restrictions will
aid in restoration of the creek to original intertidal habitat with salt marsh vegetation and eelgrass
beds in the lower reaches to provide habitat for juvenile sea-run cutthroat trout and Coho salmon.
The planned box culvert installation below Chautauqua Beach Road SW may, as a worst case
scenario, result in a 12 to 18-inch lowering of the Ellisport Creek bed over an approximately 100
foot length upstream of the box culvert inlet.

L 2
CDM will collect two shallow samples from test holes in this portion of the Ellisport Creek bed ( @TY )

PRVIT R
to assess the existing sediment profile. We will attempt to extend each sample location to at least Ll 4
18 inches. The purpose of the creek bed test holes is to inspect for buried Bunker C oil layers. A

variety of tools will be available to facilitate the test hole sample collection including a hand K (5
auger, post hole digger, pry bar, etc. A sediment sample will be collected at the base of each test Ihe
hole (2 samples total) using a stainless steel spoon and then transferred into the appropriate aléo

laboratory container. The samples will be submitted for analytical testing of diesel and oil-range 19~ i
TPH by Northwest Method NWTPH-Dx and PAHs by EPA Method 8270C/SIM. The TOC- B o o s
content of the two samples will also be determined by the laboratory so that appropriate (Ve

comparison of the sample results can be made with Ecology’s\g%‘eshwater gui eline& ) (S ( / ) CCov: &»3 D)
AL AL ¥ noLa vy

At the completion of field activities the existing site map will be updated to add the sediment
sample locations. Field measurements will be made with respect to fixed site features such as
existing concrete structures.
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A7. QUALITY OBJECTIVES AND CRITERIA FOR MEASUREMENT
DATA

The overall QA objective for this project is to develop and implement procedures for field
sampling, chain-of-custody, laboratory analysis, and reporting that will provide results that are
legally defensible in a court of law. Specific procedures for sampling, chain-of-custody,
laboratory instrument calibration, laboratory analysis, reporting of data, internal quality control,
audits, preventive maintenance of field equipment, and corrective action are described in later
sections of the SQAP. This section discusses QA objectives for this project.

Specific data quality objectives (DQOs) are presented for each activity followed by general QC
requirements for this project. The DQOs are qualitative and quantitative statements that specify
arequired level of field and laboratory data quality designed to meet the data use needs of each
activity. QC objectives describe general goals for sample representativeness and comparability
and analytical accuracy, precision, sensitivity, and completeness. Adherence to DQOs and QC
controls is required so that project data and conclusions drawn from that data can be used to
evaluate project effectiveness.

PRECISION

Definition

Precision is a measure of reproducibility of measurements of the same characteristic, usually
under a given set of conditions.

Field Precision Objectives
Field precision will be assessed by the collection and analysis of field duplicates and will be
expressed as relative percent difference (RPD).

Duplicate samples are analyzed to check for matrix variability and analytical method
reproducibility. At a minimum, one field duplicate will be collected for every 10 investigative
samples by media and analyzed for the same parameters listed for other media samples.

Laboratory Precision Objectives

The control limits for accuracy automatically identify the precision of a method. In the analysis
of samples in a batch, if the recoveries of the analytes of interest are within control limits, then
the precision is also within control. Precision may also be calculated in terms of Relative
Percent Difference (RPD).
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Precision will be assessed by comparing the analytical results between matrix spike and matrix
spike duplicate (MS/MSD) for organic analysis, and between laboratory duplicates for inorganic
analysis. The relative percent difference (RPD) will be calculated for each pair of duplicate
analyses using the following equation:

RPD = X - X

= 0,
(X, + X2)/2 e

Where:
RPD = relative percent different
X1, Xz = value of sample 1 and sample 2

RPDs may be compared to the laboratory-established RPD control limits for the analysis.
Precision of duplicates depends on sample homogeneity. .

ACCURACY

Definition

Accuracy is the degree of agreement of a measurement or average,of measurements with an
accepted reference or "true" value and is a measure of bias in the system. The accuracy of a
measurement system is impacted by errors introduced through the sampling process, field
contamination, preservation, handling, sample matrix, sample preparation, and analytical
techniques.

Field Accuracy Objectives

The achievement of accurate data in the field can be addressed using field and trip blanks and
through the adherence to all sample handling, preservation, and holding times. Because no
sampling of aqueous matrices for volatile organic compounds will be performed, no field blanks
will be collected.

Laboratory Accuracy Objectives

Results for blank, matrix spikes, LCS, and surrogates will be the primary indicators of accuracy.
These results will be used to control accuracy by requiring that they meet specific criteria. As
spiked samples are analyzed, spike recoveries will be calculated and compared to acceptance
limits.
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The calculation formula for percent recovery is:

(C: - C2)(100%)
Cs

R% =

Where:
R% = Spike amount recovered
C; = Concentration of analyte in spiked sample
C; = Concentration of analyte in unspiked sample
Cs = Concentration of spike added

Acceptance limits will be based upon previously established laboratory performance for similar
samples and are located in Tables 1 through 34. In this approach, the control limits reflect the
minimum and maximum recoveries expected for individual measurements for an in-control
system. Recoveries outside the established limits indicate some assignable cause, other than
normal measurement error, and possible need for corrective action. Corrective actions may
include recalibration of the instrument, reanalysis of the QC sample, reanalysis of the samples in
the batch, repreparation of samples in the batch, or flagging the data as suspect if the problems
cannot be resolved. For contaminated samples, recovery of matrix spikes may depend on sample
homogeneity, matrix interference, and dilution requirements for quantitation.

COMPLETENESS

Definition
Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount expected under normal conditions.

Field Completeness Objectives

Field completeness is a measure of the amount of valid measurements obtained from all the
measurements taken in the project. Field completeness for the project will be greater than 90
percent.

Laboratory Completeness Objectives

The project laboratories will provide data meeting QC acceptance criteria for a minimum of 90
percent of the samples tested using the SW-846 and other standard methods. Completeness data
quality goals are listed in Table 1, Table 9, Table 13, and Table 27. At the completion of
sample analysis testing, the percent completeness will be calculated by the following equation:

C% = %(]00%)
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Where:
C = completeness
S = number of successful analyses
R = number of requested analyses

Successful laboratory analyses can only be accomplished if both the field and laboratory portions
of the project are successful. Factors that adversely effect completeness include:

» Receipt of samples in broken containers.

» Receipt of samples in which chain of custody or sample integrity is compromised in some way.

» Samples received with insufficient volume to perform initial analyses or repeat analyses, if
initial efforts do not meet QC acceptance criteria.

» Improperly preserved samples.

» Samples held in the field or laboratory longer than expected, thereby jeopardizing holding time
requirements.

» Samples that have unclear analyses requests.

* Incomplete or unapproved SQAP.

Completeness for the entire project also involves completeness of field and laboratory
documentation.

REPRESENTATIVENESS

Definition
Representativeness qualitatively expresses the degree to which data accurately and precisely
represent a characteristic of a population, parameter variations at a sampling point, a process

condition, or an environmental condition.

Representativeness expresses the degree to which a sample represents a source material, an
environmental media, or a geochemical process. Representativeness is a qualitative parameter,
dependent upon the proper design of the sampling program and proper choice of extraction and
analytical methods. The sampling network described in Section B1 was designed to provide data
representative of site conditions. During development of this network, consideration was given
to past waste disposal practices, existing analytical data, and physical setting and processes.
Representativeness will be satisfied by following the methods and procedures discussed in this
section.

The characteristic of representativeness cannot be quantified. Subjective factors to be taken into
account are as follows:

* Degree of homogeneity of a site.
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* Degree of homogeneity of a sample taken from one point in a site.
* Available information on which a sampling plan is based.

Measures to Ensure Representativeness of Field Data

Field duplication and field replication, as defined under precision, are also used to assess
representativeness. Two samples that are collected at the same location and at the same time are
considered equally representative of this condition, at a given point in space and time.

Measures to Ensure Representativeness of Laboratory Data
Representativeness in the laboratory is ensured by using the proper analytical procedures,
meeting sample holding times, and analyzing and assessing duplicated samples.

Within the laboratory, precautions are taken to extract from the sample container an aliquot
representative of the whole sample. This includes premixing the sample and discarding foreign
material (i.e., stones, twigs, pebbles, etc) from soil samples. For samples requiring volatiles
analysis, premixing or homogenization is not performed.

COMPARABILITY

Definition

Comparability expresses the confidence with which one data set can be compared with another.
The extent to which existing and new analytical data will be comparable depends on the
similarity of sampling and analytical methods. The new physical and chemical data, however,
may not be directly comparable to existing data because of temporal changes in the environment
and differences in analytical procedures and QA objectives.

Measures to Ensure Comparability of Field Data

Comparability is dependent upon the proper design of the sampling program and will be satisfied
by ensuring that the field procedures (presented in Section B2) are followed and that proper
sampling techniques are used.

Measures to Ensure Comparability of Laboratory Data
Planned analytical data will be comparable when similar sampling and analytical methods are
used and documented in the SQAP. Comparability is also dependent on similar QA objectives.

LEVEL OF QUALITY CONTROL EFFORT

Trip blank, method blank, duplicate, standard reference materials (SRM) and matrix spike
samples can be analyzed to assess the quality of the data resulting from the field sampling and
analytical programs.
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Trip blanks consisting of purchased distilled water that is purged with an inert gas are submitted
to the analytical laboratory to provide the means to assess the quality of the water data resulting
from the field sampling program. Because no water samples will be analyzed for volatile
compounds, no trip blanks are proposed.

Media samples collected and analyzed during the project will be used to evaluate nature and
extent of site-related contamination in soil, surface water, groundwater, and sediment.

P:\19897-King County\45486 Ellisport\ SQAP Supplemental Work\KingCo Ellisport SQAP Supplemental work.doc



SQAP, King County Ellisport Creek Greenspace Project Site
Date: May 23, 2006

Special Training Requirements/Certification

Page 18 of 69

A8. SPECIAL TRAINING REQUIREMENTS/ CERTIFICATION

No special training or certification is required other than all field personnel will be Washington
State HAZWOPER trained.
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A9. DOCUMENTATION AND RECORDS

We will document field activities and analytical laboratory sample results in a draft report once
the field investigation is completed and the laboratory results are received. The report will be
finalized after King County review and approval.

DATA REPORTING
Data reporting procedures shall be carried our for field and laboratory operations as indicated
below:

Field Data Reporting
Field data reporting shall be conducted principally through the transmission of report sheets containing

tabulated results of all measurements made in the field, and documentation of all field calibration
activities.

Laboratory Data Reporting
OnSite Environmental Inc. (OnSite) of Redmond, Washington is the project laboratory. It is

OnSite’s intent to provide paper and electronic deliverables that meet the requirements of our
clients and regulators. OnSite has designed a standard MTCA deliverables format that
incorporates required QA/QC elements for definitive data. For samples requiring rigorous data
validation, an extended data validation deliverables format has been developed.

For the project, OnSite will provide a standard deliverable unless an extended data validation
deliverable is requested at the time of project set-up. Laboratory reports will contain acceptance
limits for surrogates, LCS, and matrix spikes and will report method blanks whenever they are
used. The laboratory report will unambiguously link batch quality control with samples of that
batch.

Each laboratory report will have a narrative section that summarizes comments pertinent to the
batch of samples reported. The narrative section will be used to document corrective actions.

FINAL EVIDENCE FILES

The final evidence file will be the central repository for all documents that constitutes evidence
relevant to sampling and analysis activities as described in this SQAP. CDM is the custodian of
the evidence file and maintains the contents of evidence files for the project, including all
relevant records, reports, logs, field notebooks, pictures, subcontractor reports and data reviews
in a secured, limited access area and under custody of the CDM site manager.

The final evidence file will include at a minimum:

» Field logbooks
» Field investigation daily reports
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» Photographs
* Drawings
» Test pit logs and soil sampling records
» Laboratory data deliverables
» Data validation reports
* Data assessment reports
» Progress reports, QA reports, interim project reports, etc.
» All custody documentation (tags, forms, airbills, etc.).
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PART B - MEASUREMENT/ DATA ACQUISITION

B1. SAMPLING PROCESS DESIGN (EXPERIMENTAL DESIGN)

The sample network design and rationale for sample locations are grouped by media and
described below.

Site Map of Project Sampling Locations/Network
Location of areas for proposed surface soil sampling and test pit locations are shown on

Figure 4.

Rationale of Selected Project Sampling Locations/Network
The rationale for selected project sampling locations is summarized in Table 35.
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B2. SAMPLING METHODS REQUIREMENTS

SAMPLING PROCEDURES

The sampling procedures used for this project will be consistent with the project objectives
described in Section A6. A separate field sampling plan has not been prepared for this SQAP.
Therefore, this section provides a detailed description of the investigations that will be
performed. Standard operating procedures (SOP) to guide field personnel are available upon
request.

Sample Collection Methods

For discrete surface soil samples, hand tools (shovel and stainless steel spoon/pan) will be used
to collect samples. Samples for chemical analysis will be collected using stainless steel spoons.
Soil will be placed into 4-ounce pre-cleaned glass jars. For composite samples, each point in the
composite sample will be collected by removing surface vegetation to expose soil. Soil from the
upper 3 inches will be collected using a stainless steel spoon. The soil from each sample point
will be placed in a stainless steel bowl for compositing and then transferred into 4-ounce pre-
cleaned glass jars. The jars will be filled so zero headspace exists between the soil and the
Teflon-lined cap. Filled sample jars will be placed in a cooler containing Blue Ice. The samples
will be labeled, secured, and shipped as described in this section.

The surface water sample will be collected by obtaining standing water in a decontaminated
glass beaker and transferring the water into sample containers (500 and 1,000 milliliter pre-
cleaned amber glass). A small depression can be dug to allow for water accumulation if little
standing water is present. The containers will be filled so minimal headspace exists between the
water and the Teflon-lined cap. Filled sample containers will be placed in a cooler containing
Blue Ice. The samples will be labeled, secured, and shipped as described in this section.

Groundwater samples will be collected from each drive point well using a peristaltic pump
utilizing clean polyethylene tubing. Water will be purged at a low rate (less than 1 liter per
minute) with parameter measurements of temperature, specific conductance, and pH recorded
periodically. An attempt will be made to remove water until a minimum of three casing volumes
have been removed and the variation of parameters are less than 10 percent for three successive
measurements. The water clarity, sheen, or noticeable odor will be noted on a sample collection
form. Water will be transferred directly into sample containers (500 and 1,000 milliliter pre-
cleaned amber glass) from the polyethylene tubing. The containers will be filled so minimal
headspace exists between the water and the Teflon-lined cap. Filled sample jars will be placed in
a cooler containing Blue Ice. The samples will be labeled, secured, and shipped as described in
this section.

Sediment samples will be obtained from the upper 10 centimeters (4 inches) using a stainless
steel spoon. The beach samples will be timed for collection during low tide. Beach cobbles will
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be moved as needed in order to expose a sufficient amount of sediment to fill the sample
containers (three 8-ounce pre-cleaned glass jars per sample). The jars will be filled so zero
headspace exists between the soil and the Teflon-lined cap. Filled sample jars will be placed in a
cooler containing Blue Ice. The samples will be labeled, secured, and shipped as described in this
section.

SAMPLING EQUIPMENT DECONTAMINATION PROCEDURES
Non-disposable sampling equipment will be decontaminated before and after each use. The
following six-step procedure will be used on all sampling equipment.

1. Rinse and pre-clean in potable water

2. Remove any adhered Bunker C using a small quantity of hexane absorbed into paper
towels.

3. Wash in solution of laboratory grade, nonphosphate-based soap and potable water.

4. Dip rinse in potable water.

5. Rinse with distilled water.

6. Place on clean polyethylene sheeting or within a clean container between uses.

WASTE CONTROL

Water: All water generated during equipment decontamination and piezometer purging will be
returned to the upland portion of the site, specifically in the concentrated Bunker C area. We
anticipate only a small quantity of water to be generated (approximately 15 gallons total).
Soil/sediment: Very little if any excess soil or sediment will be generated during the assessment
work. Excess soil/sediment will be placed back into the depression created to collect each
respective sample.

Other Waste: Other waste generated during assessment activities (rubber gloves, paper towels,
etc.) will be placed in plastic garbage bags and sealed shut. The quantity of this waste will be
minimal (estimated 2 bags total). The garbage bags will be placed in a commercial waste
collection container at CDM’s Bellevue, Washington office for ultimate disposal in a municipal
landfill.

SAMPLE CONTAINERS

Table 36 lists the sample containers, preservatives, and holding times for this project. Samples
will be cooled with ice packs in the field as soon as practical. The holding times listed are
maximum times that samples may be held before analysis and still be considered compliant with
method guidelines. Samples may be held for longer periods of time only if data are available to
show that the specific types of samples under study are stable for the longer time and CDM and
EPA Region 10 have agreed to the extended holding time.
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Preparation holding times listed in Table 36 are from date of sample collection and analysis
times are from date the extraction process was initiated. Many preparation procedures involve
multiple steps (e.g. extraction, concentration, cleanup) but the preparation holding time given in
Table 36 is for extracting the sample and does not include sample clean-up and concentration.

Obtaining Contaminant-Free Sample Containers

All sample containers for this project will be supplied to OnSite by Eagle-Picher and are
prepared to Eagle-Picher‘s Level 1 standards. Level 1 containers are cleaned by Cleaning
Procedure A, as described below:

1. Sample containers and contact components are washed in laboratory-grade, non-phosphate
detergent.

Rinsed three times with water.

Rinsed with diluted nitric acid.

Rinsed three times with ASTM Type 1 organic-free water.

Air dried in a contaminant-free area

Rinsed with hexane.

Rinsed three times with ASTM Type 1 organic-free water.

Oven-dried for one hour.

§O =1 G 1A g L 1D

Eagle-Picher Level 1 containers are analyzed for SVOCs, inorganics, pesticides, and VOCs, and
are found to comply with or to be lower than the EPA detection limits as stated in OSWER
Directive 9240.0-05A “Specifications And Guidance For Contaminant-Free Sample Containers
12/92”. Each container lot is label for traceability and Eagle-Picher will provide a certified
analysis for each sample container lot upon request.

QUALITY CONTROL SAMPLES
This section describes the purpose of QC samples and discusses how they will be collected.

Field Blanks

Field blanks, consisting of distilled water poured into sample containers in the field, are used to
assess whether aqueous samples have been compromised by airborne contaminants. Field blanks
are most useful at sites where airborne contaminants are of concern (such as industrial facilities).
Because no airborne source of contamination is suspected at the Ellisport Creek site, no field
blanks are proposed.

Field Duplicate Collection

Duplicate samples are analyzed to check for matrix variability and analytical method
reproducibility. One field duplicate will be collected for every 10 investigative samples by
media and analyzed for the same parameters listed for other media samples.
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Rinsate Samples
Rinsate samples, consisting of distilled water poured over decontaminated sampling equipment are

used to assess whether soil or aqueous samples have been compromised by inadequate
decontamination. Because only disposable sampling equipment will be used for groundwater
samples, no rinsate samples will be collected during groundwater monitoring. A rinsate sample
will be collected during soil sampling and analyzed for diesel and oil-range hydrocarbons by
NWTPH-Dx.
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B3. SAMPLE HANDLING AND CUSTODY REQUIREMENTS

Custody is one of several factors necessary for the admissibility of environmental data as
evidence in a court of law. Custody procedures help to satisfy the two major requirements for
admissibility: relevance and authenticity. Sample custody is addressed in three parts: field
sample collection, laboratory analysis, and final evidence files. Final evidence files, including
all originals of laboratory reports and purge files, are maintained under document control in a
secure area.

A sample or evidence file is under your custody if:
* The item is in actual possession of a person.
* The item is in the view of the person after being in actual possessmn of the person.
* The item was in actual physical possession but is locked up to prevent tampering.
» Theitem is in a designated and identified secure area.

FIELD CUSTODY PROCEDURES

Field Log Book

Field forms will be used to document data collection activities. Entries will be described with
sufficient detail so that field activities can be reconstructed without reliance on memory.
®

Log books will be assigned to CDM’s field team leader but will be stored in the document
control center at CDM when not in use. Each log book will be identified by the project-specific
document number. The title page of each log book will include the following information:

* Person to whom the log book is assigned
Log book number

Project name

Project start and end dates.

A Daily Field Investigation Form will begin each entry into the logbook. This form will include
the date, start time, weather, names of all sampling team members present, level of personal
protection being used, and the signature or initials of the person making the entry. The names of
visitors to the site, field sampling or investigation team personnel, and the purpose of their visit
will also be recorded in the field logbook.

Field measurements and sample collection procedures will be recorded on appropriate forms and

entered into the logbook. All entries will be made in ink, and no erasures will be made. If an
incorrect entry is made, the information will be crossed out with a single line. Whenever a
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sample is collected or a measurement made, a detailed description of the sample location shall be
recorded. The number of the photographs taken of the sample location, if any, will also be
noted. All equipment used to make measurements will be identified, along with the date of
calibration.

Samples will be collected using the procedures described above. The type of sampling
equipment will be noted, along with the sampling time, sample description, sample depth, and
volume and number of containers. A sample identification number will be assigned prior to
sample collection. Field duplicate samples will receive an entirely separate sample identification
number.

Chain-of-Custody Protocol
Chain-of-custody protocol will be followed to maintain and document sample possession. The

principal documents used include:

» Sample labels and seals

* Field Sampling Records

» Chain-of-Custody Records
» Shipping Records.

Examples of these documents can be found in the Appendix B of this SQAP.

Each sample will be labeled and have a custody seal affixed to its container cap immediately
after collection. All bottle/jar labels and seals will be provided by OnSite. A representative label
is shown in Appendix B. Each label will include, at a minimum, the following information:

» Project name

» CDM project number

Initials of collector

Date and time of collection

Number which uniquely identifies the sample and its collection location.
Preservative (if any).

The following sampling numbering system will be used:

Soil

An example sample number is as follows: EC-S16-7/06, where EC is the project identifier; S16
is the soil sample number (the next soil sample in sequence is S14); and “7/06” denotes the
month/year the sample is collected. The sample numbering sequence will be blind and will not
indicate to the laboratory which samples are duplicates, splits, or field blanks.
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Surface Water Sample

An example sample number is as follows: EC-SW1-7/06, where EC is the project identifier;
SW1 is the surface water sample number; and “7/06” denotes the month/year the sample is
collected. The sample numbering sequence will be blind and will not indicate to the laboratory
which samples are duplicates, splits, or field blanks.

Groundwater Samples

An example sample number is as follows: EC-MW1-7/06, where EC is the project identifier;
MW!1 is the monitoring well location; and “7/06” denotes the month/year the sample is collected.
The sample numbering sequence will be blind and will not indicate to the laboratory which
samples are duplicates, splits, or field blanks.

Freshwater Sediments Samples

An example sample number is as follows: EC-FWS1-7/06, where EC is the project identifier;
FWSI is the freshwater sediment sample number; and “7/06” denotes the month/year the sample
is collected. The sample numbering sequence will be blind and will not indicate to the
laboratory which samples are duplicates, splits, or field blanks.

Marine Sediment Samples

An example sample number is as follows: EC-MS1-7/06, where EC is the project identifier;
MS1 is the marine sediment sample number; and “7/06” denotes the month/year the sample is
collected. The sample numbering sequence will be blind and will not indicate to the laboratory
which samples are duplicates, splits, or field blanks.

A custody seal will be affixed to all samples to prevent tampering during shipment to the
laboratory. Appendix B shows a representative custody seal. If any custody seals are found
broken when the laboratory receives a sample shipment, no analysis will be performed unless
there is incontrovertible evidence the samples were not compromised. Broken or missing
custody seals will be noted on the Chain-of-Custody Records by the receiving analytical
laboratory.

Samples will be kept in CDM's possession until the end of each day when they will either be
hand delivered to OnSite or placed in a locked refrigerator at CDM’s Bellevue, Washington
office. The samples will then be shipped to OnSite by courier the following morning. A sample
will be considered in CDM's custody if it is in the field team's possession or it is in a designated
secure area, under CDM's control.

A Chain-of-Custody Record must be completed for and accompany every sample and every
shipment of samples to the analytical laboratory to establish the documentation necessary to

trace sample possession from the time of collection. The Chain-of-Custody Records will
contain, at a minimum, the following information:
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* Sample number

» Signature of collector

» Date and time of collection

* Place of collection

» Sample matrix

+ Signatures of persons involved in the chain of possession
» Inclusive dates of possession

The Chain-of-Custody Record will also be used to indicate what analyses are required by
checking the appropriate box(es) on the form.

Following proper sealing and labeling, sample containers will be placed on Blue Ice in a cooler.
The cooler will be closed and sealed with a custody seal.

Shipping

All samples are to be accompanied by a properly completed chain-of-custody form. The original
record and yellow copy will accompany the shipment, and the pink copy will be retained by the
sampler for return to CDM’s office. When transferring the possession of samples, the
individuals relinquishing and receiving will sign, date, and note the time on the record. This
record documents transfer of custody of samples from the sampler to another person, to the
permanent laboratory, or to/from a secure storage area.

Samples will be properly packaged for shipment and dispatched to the laboratory for analysis,
with a separate, signed custody record enclosed in each sample box or cooler. Shipping
containers will be locked and secured with strapping tape and custody seals for shipment to the
laboratory. The preferred procedure includes use of a custody seal attached to the front right and
back left of the cooler. The custody seals are covered with clear plastic tape. The cooler is
strapped shut with strapping tape in at least two locations.

Samples will be shipped to the laboratory using a courier under a bill of lading. Receipts of bills
of lading will be retained as part of the permanent documentation. The courier will not sign off
on the custody form as it will be sealed inside the sample cooler and the custody seals remain
intact.

LABORATORY CUSTODY PROCEDURES

Sample custody starts in the field as the samples are taken, but sample container custody records,
in preparation of sampling, start at the lab and bottle manufacturer. The integrity of the sample
containers depends on the preparation, storage, shipment, and documentation by the bottle
manufacturer. The laboratory documentation of custody starts when preservative-prepared
sample containers are shipped to the field under custody. Successful sample custody is initiated
by field personnel using traceable containers and relies on the fastidious completion of field
custody protocols.
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Samples shipped or delivered to OnSite are received by the sample custodian. The sample
custodian inspects the shipping container and samples for integrity and custody seals. The
samples are checked for breakage, leakage, damage, and preservatives (as applicable). The
temperature inside the cooler is measured using a laser thermometer with digital readout. The
contents of the shipping container are verified against the chain-of-custody documentation.
Documentation of custody seal integrity, temperature, and sample preservations are made on the
sample control worksheet or condition upon receipt form. Any problems are documented on the
sample control communication form.

The OnSite project manager will either resolve the problem internally or contact CDM’s project
QA officer for resolution.

If the samples and documentation are acceptable, each sample is assigned a unique laboratory
identification number from OnSite's laboratory information management system (LIMS). When
the LIMS log-in has been completed, the samples are transferred to the appropriate refrigerators
where applicable (aqueous metals and hexavalent chromium samples require no refrigeration).
For samples receiving analysis for volatile compounds, sample containers are placed in separate
refrigerators. The sample refrigerators are kept at 4°+2°C. The refrigerators storing samples for
volatile analysis are monitored for contamination with holding blanks.

Sample distribution is controlled and is described in site-specific SOPs. Thirty to sixty days after
a laboratory report has been generated and mailed to CDM, the samples are transferred from cold

storage to the sample disposal area.

OnSite’s sample processing flow chart and sample control condition upon receipt/narrative are
presented in discussed in Appendix C.
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B4. ANALYTICAL METHODS REQUIREMENTS

ANALYTICAL PROCEDURES

This section contains a general description of the preparation and instrumental procedures to be
used for the project. Section B6 contains a general description of instrument calibration
procedures. Detailed method-specific applications of the procedures described in laboratory
SOPs in Appendix C.

The analytical laboratory for the project is OnSite Environmental. Their address is 14648 NE
95™ Street, Redmond, Washington 98052. OnSite’s telephone number is (425) 883-3881.

FIELD ANALYTICAL PROCEDURES
The standardization and QA information for field measurements are described in Sections B4,
B6, and B7 of this SQAP. Field analytical procedures are provided in the relevant SOPs.

Organic Sample Preparation Procedure

SW 3510C - Separatory Funnel Liquid-Liquid Extraction

Method 3510C is applicable to the isolation and concentration of organic compounds from
aqueous samples. A measured volume of sample is placed into a separatory funnel, adjusted if
necessary to a specific pH, and serially extracted with methylene chloride. The extract is then
dried with anhydrous sodium sulfate, exchanged into a solvent compatible with the analysis (if
necessary), and concentrated to the appropriate volume.

SW 3520C - Continuous Liquid-Liquid Extraction

Method 3520C is a procedure for isolating organic compounds from aqueous samples. A
measured volume of sample is placed into a continuous liquid-liquid extractor, adjusted, if
necessary, to a specific pH, and extracted with methylene chloride for 18 hours to 24 hours. The
extract is then dried and concentrated.

SW 3540C - Soxhlet Extraction

The procedure extracts nonvolatile and semivolatile organic compounds from solids such as
soils, sludges, and wastes. It is applicable to the isolation of water insoluble and slightly soluble
organics for further analysis by gas chromatography. The solid sample is mixed with anhydrous
sodium sulfate, placed in an extraction thimble and extracted using an appropriate solvent in a
Soxhlet extractor. The extract is then dried, concentrated and, as necessary, exchanged into a
solvent compatible with the determinative method.
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SW 3550B - Sonication Extraction

Method 3550B is a procedure for extracting nonvolatile and semivolatile organic compounds
from solids such as soils and sludges. The sonication process ensures intimate contact of the
sample matrix with the extraction solvent. A weighed sample of the solid material is ground,
mixed with the anhydrous sodium sulfate and then dispersed into the solvent using sonication.
Methylene chloride:acetone is the typically used solvent, although other solvents may be used for
specific analytical applications. The extract is dried with anhydrous sodium sulfate and
concentrated to the appropriate volume. The resulting solution is analyzed using the appropriate
method.

SW 5030B - Purge and Trap

An aliquot of a liquid sample, or soil sample and the appropriate amount of water, is placed in
the purge chamber and an inert gas is bubbled through the sample at ambient temperatures for
waters and 40°C for soils. The volatile components are transferred from the aqueous matrix to a
sorbent column where they are trapped. After purging is completed, the sorbent column is
heated and backflushed with an inert gas to desorb the components onto a gas chromatographic
column. The gas chromatographic column is heated to elute the components that are detected by
the appropriate detector. An extraction method can be employed for nonaqueous and solid
samples when high concentrations are expected. This involves dilution or extraction of the
sample into methanol. An aliquot of this methanol extract is then added to reagent water and
purged as discussed above.

Organic Instrumental Methods

Most organic methods rely on gas chromatography for target analyte separation. Once the
compounds of interest have been separated, various detectors are used to identify and quantitate
the target.

Gas Chromatography

Gas chromatographs achieve separation by partitioning solutes between a mobile gas phase and a
stationary liquid phase on solid support material. A typical analysis would proceed as follows.
The organic extract of a sample is injected into a heated injection port. The solvent and solutes
are immediately vaporized and swept onto a separation column by inert carrier gas. The solutes
are adsorbed onto the stationary phase of the column and then are desorbed by fresh carrier gas.
The sorption-desorption process occurs repeatedly as the sample moves through the column and
each analyte will be retained based on its unique solubility with the stationary phase. After
passing through the column, the solutes are eluted into a detector system.

Compound identification is based on the time it takes a compound to travel through a column.
The retention time of a compound is determined during instrument calibration with target
analytes. Since not all compounds have unique retention times, non-mass spectrometer GC
methods often require sample extracts to be analyzed on a second, dissimilar column to decrease
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the probability of false positives.

Detector Systems

Detector systems detect target analytes in the column effluent. Some are specific to classes of
compounds (e.g., photoionization and electron capture) and some are relatively unselective (e.g.,
flame ionization). Selective detectors often provide lower reporting limits by increasing the
signal to noise ratio and by their selectivity and provide an additional level of confidence during
compound identification. Mass spectrometers provide a high level of confidence in compound
identification because they provide a characteristic ion pattern for fragmented target analyte
molecules.

Once they are calibrated, detectors enable quantitation of target analytes. Calibration consists of
the establishment of a dynamic working range and periodic continuing standards to show that the
instrument is still operating within acceptable limits.

LABORATORY ANALYTICAL AND MEASUREMENT PROCEDURES FOR METALS
ANALYSES

Two techniques, inductively coupled plasma (ICP) atomic emission spectroscopy and atomic
absorption (AA) spectroscopy, will be employed to measure levels of specified metals in the
samples. Sample digestion is required prior to most ICP and AA analyses.

Metals Sample Preparation Procedures

SW 3005B - Acid Digestion of Waters and Ground Waters For Total Recoverable Metals

This digestion method is used to prepare surface water and groundwater samples for analysis by
ICP, flame AA and GFAA analysis of antimony. For the analysis of dissolved metals the sample
must be filtered at the time of collection.

A 50-mL aliquot of the acidified sample is heated with 1 mL concentrated HNO; and 5 mL 1:1
HCI until the volume is reduced to 15 mL to 20 mL. Filtering may be performed if insoluble
material is present. The final volume is adjusted to 50 mL.

SW 3010A - Acid Digestion of Aqueous Samples for Total Metals by FLAA or ICP

This digestion method is used to prepare surface water and groundwater samples for analysis by
ICP, flame AA and GFAA analysis of antimony. For the analysis of dissolved metals the sample
must be filtered at the time of collection.

A 50-mL aliquot of the acidified sample is heated with 3 mL concentrated HNO; and 5 mL 1:1
HCI until the volume is reduced to 20 mL. Filtering may be performed if insoluble material is
present. The final volume is adjusted to 50 mL.
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SW 30204 and SW7060A - Acid Digestion of Aqueous Samples and Extracts for Total Metals
Jor Analysis by GFAA Spectroscopy

These digestion procedures are used for the preparation of aqueous samples for analysis by
GFAA. Method SW7060A is used to prepare samples prior to the GFAA analysis of arsenic or
selenium. Method SW3020A is used prior to the analysis of lead, thallium, and other GFAA
analytes. In the SW3020A procedure, a mixture of nitric acid and the sample to be analyzed is
refluxed with additional portions of nitric acid until the digestate is light in color or until its color
has stabilized. After the digestate has been brought to a volume less than 20 mL, it is cooled and
brought up to volume. If the sample digestate contains suspended solids, it must be centrifuged,
filtered, or allowed to settle.

In the SW7060A protocol, the sample is processed similarly to SW3020A except that hydrogen
peroxide is used in addition to nitric acid and the sample digestate has been brought down to less
than 20 mL.

SW 30504 - Acid Digestion of Sediments, Sludges, and Solids

This digestion method is used to prepare sediment and soil samples for analysis by ICP, graphite
furnace atomic absorption (GFAA) and flame atomic absorption (FLAA). A portion of the
sample is digested with nitric acid. A final reflux procedure is performed using concentrated
hydrochloric acid or concentrated nitric acid based on the chosen analytical method: ICP, Flame
AA or GFAA. The final volume is adjusted to 100 mL.

Metals Instrumental Methods

SW 6010B - ICP Procedures

Inductively coupled plasma atomic emission spectroscopy determines elements in solution. All
matrices including groundwater, surface water, aqueous samples, industrial wastes, soils,
sludges, and sediments require digestion by Methods 3005A (water) or 3050A (soil) prior to
analysis.

Method 6010B provides a simultaneous multi-element determination by ICP or Trace ICP.
Samples are nebulized and the resulting aerosol is transported to the plasma. Element-specific
atomic line emission spectra are produced by radio-frequency inductively coupled plasma. The
spectra are dispersed and the lines monitored by photomultiplier tubes. The background will be
measured and the results corrected for background levels.

SW 7000 Series-Graphite Furnace Atomic Absorption Spectroscopy Procedures

Graphite furnace atomic absorption spectroscopy determines elements in solution. Groundwater
samples require the digestion by Method 3005A prior to analysis.
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The basis of the method is the measurement of atomic absorption by an optical spectroscopic
technique. A representative aliquot of a sample is placed in a graphite tube in the furnace,
evaporated to dryness, charred and atomized, causing the atoms to be vaporized and dissociated
within the graphite tube. The intensity of the transmitted radiation decreases in proportion to the
amount of the ground state atoms in the vapor contained within the graphite tube. Because the
wavelength of the light beam is characteristic of the metal being determined, the light energy
absorbed by the sample in the tube is a measure of the concentration of that metal in the sample.
Concentration of the analyte in the sample is determined by comparison of the sample
absorbance to the calibration curve.

DETECTION AND QUANTITATION LIMITS
There are variety of terms used to express detection and reporting limits in environmental
chemistry. The work performed under this SQAP will use the following terms:

* Instrument detection limit (IDL)

* Method detection limit (MDL

* OnSite standard reporting limit (RL)

* Project-specific reporting limit (PSRL).

The IDL is an empirically derived value which measures the sensitivity of an instrument (in
contrast to a method) by repeatedly analyzing standards over several days and multiplying by a
factor of three the standard deviation of the instrument response. IDLs are used for metals
methods, except mercury.

The MDL is an empirically derived value used to estimate the lowest concentration a method can
detect in a matrix-free environment. SW846 defines the MDL as the minimum concentration of
a substance that can be measured and reported with 99% confidence that the analyte
concentration is greater than zero. The MDL is determined from the analysis of replicate
samples of a given matrix, containing analytes, which have been processed through the
preparation or extraction procedure. The guidance in 40 CFR136 Appendix B, with additional
lab-specific requirements, is used to produce MDLs and these are annually updated by the
laboratory.

The RL and PSRL are reporting limit terms used within OnSite. The RL is a uniform reporting
limit based on method Practical Reporting Limits (PQLs), actual performance at OnSite
laboratories, and expected method performance in routine water and soil samples. The PQL is
the lowest concentration a method can reliable achieve within limits of precision and accuracy.
Although the RL is primarily based on the PQL, the RL also evaluates empirical data for soil and
water methods; the SW846 PQLs often extrapolate soil PQLs from water PQLs, and are not
strictly based on the determinant method. RLs are highly matrix dependent.
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The PSRL is a project-specific, DQO-based RL. The PSRL is often the same as the RL, but it
also may be greater than or less than the RL, but it always must be greater than the MDL.
Estimation flags are routinely applied to values falling below the RL because it is this value that
implies a known level of precision and accuracy. Below the RL the precision and accuracy
decrease, and hence a flag is used to denote this decrease in precision and accuracy.
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B5. QUALITY CONTROL REQUIREMENTS

This section describes field and laboratory QC checks.

FIELD QUALITY CONTROL CHECK

QC procedures for VOC headspace measurement of soil samples will include calibrating the
instruments (as described in Section B6 of the SQAP) and checking the reproducibility of the
measurements by taking multiple reading on a single sample or reference standard. The QC
information for field equipment is stated in Section B6 of this SQAP. Assessment of field sampling
precision and bias will be made by collecting field duplicates for laboratory analysis. Collection of
these samples will be accordance with the applicable procedures and frequency described in Section
B2 of this SQAP.

LABORATORY QUALITY CONTROL CHECKS

Method quality control determines whether a method is performmg w1thm acceptable limits of
precision and accuracy. There is a laboratory component and a "matrix" component to this
determination. The laboratory component measures the performance of the laboratory analytical
processes during the sample analyses. The matrix component measures the method performance
on a specific matrix. Some quality control elements uniquely measure the laboratory component
of method performance, but all QC elements that measure the matrix component also contain the
laboratory component.

Method blanks and laboratory control samples uniquely measure the laboratory component of
method performance. Matrix spikes, matrix spike duplicates, laboratory sample duplicates,
surrogates, and post-digestion spikes measure the matrix component of method performance.

On a project or sampling event level, additional quality control elements are used to assess field
sampling techniques and environmental conditions during sample collection and transportation.
Field sample duplicates (in contrast to laboratory sample duplicates), field blanks, equipment
blanks, and trip blanks are used to assess field precision and accuracy. Since these QC elements
are related to field activities, they are mentioned in this laboratory SQAP only in the context of
routine sample analyses. Further discussion on the application and interpretation of these field
elements is contained in Section D1.

Quality Control Definitions

This section defines the quality control elements OnSite will use for the project.

Batch

Many analytical laboratory processes approach batch processes and therefore the batch is a basic
unit for the frequency of some quality control elements. Two types of lab process batches can be
identified: the preparation and instrument batch. A preparation batch is defined as a group of
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twenty or less samples that are prepared (e.g., extracted or digested) within the same time period
or in limited continuous sequential time periods. Samples in each batch should be of similar
matrix (e.g., soil, sludge, liquid waste, water), be treated in a similar manner, and use the same
reagents. The instrument batch is a group of samples that are analyzed together within the same
analytical run sequence or in continuous sequential time periods. The instrument batch may
contain more than one preparation batch. In general, if an instrument is not used for periods of
time (e.g., overnight) or shut down then a new instrument batch must be started.

The “quality control batch” (QC batch) is the fundamental quality control unit for this project
and is a set of up to twenty field samples that behave similarly and are processed using the same
procedures, reagents, and standards within the same time period. Included in the QC batch are a
method blank, laboratory control sample, and matrix spike/matrix spike duplicate (or sample
duplicate and a single matrix spike). Field quality control samples are included as discrete
samples in the batch sample count but laboratory quality control samples (stated above) are not
included in the count of field samples. For methods that require independent preparation prior to
analysis, the QC batch is defined by preparation batch, and for methods that do not require
independent preparation, the QC batch is defined by the instrument batch. Volatile organics
analyses (VOA) by GC or GC/MS is an example of the latter since the sample preparation (purge
and trap) is performed as part of the instrumental analysis. In addition, for VOA GC and GC/MS
analyses the sample preparation is more of a sequential, rather than batch, process. For the
purpose of QC frequency, VOA GC and GC/MS batches are defined as twenty or less samples
analyzed within a calibration (and for GCMS, tune) time period, or within sequential continuous
calibration time periods. For VOA GC and GC/MS analyses, a batch may extend over a
calibration and tune.

In general, preparation batch samples and QC should be analyzed in same instrument batch. In
some instances (e.g., sample dilutions, reanalysis to verify results, expedited TAT) the QC
samples may not be run with all samples from the preparation batch. Samples not run with the
preparation QC must meet the following conditions:

» All samples from the preparation batch must be clearly associated with their corresponding
preparation QC, and appropriate corrective is performed on all from the preparation batch.

* All instrument QC are met.

 Instrument cleanliness be proven with the preparation method blank, an instrument blank, or a
clean method blank from another batch.

In summary, the basic unit for quality control is the QC batch, and it may be initiated at the
preparation or instrument stage of the sample analysis process.
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Method Blank

The method blank is a quality control sample that consists of all reagents specific to the method
and is carried through every aspect of the procedure including preparation, clean up, and
analysis. The method blank is used to identify any interference or contamination of the
analytical system that may lead to the reporting of elevated analyte concentrations or false
positive data. Some inorganics methods do not have a distinct preparation, and for these tests,
the instrument blank, which contains all reagents used with samples and is equivalent to the
method blank, is considered the method blank. A method blank is included in each QC batch.

Instrument Blank

An instrument blank is used to monitor the cleanliness of the instrument portion of a sample
analysis process. Instrument blanks are usually just the solvent or acid solution of the standard
used to calibrate the instrument. With an exception for metals analyses, instrument blanks are
analyzed each instrument batch whenever a method blank is not analyzed in that instrument
batch. Routine metals analyses receive an instrument blank every ten samples. Instrument
blanks are also analyzed on an as-needed basis for troubleshooting.

Laboratory Control Samples (LCS)

A laboratory control sample is a well-characterized, laboratory-generated sample used to monitor
the laboratory analytical process independent of matrix effects. It is spiked with a known
quantity of analytes of interest, is prepared with each batch of samples, and is taken through the
entire sample preparation and analysis process. The LCS measures the accuracy of the process
by the recovery of spiked target analytes in a controlled matrix or matrix-free sample. LCS
results, together with matrix spike results, can establish the presence of matrix effects. For
methods where there is no distinct preparation, a continuing calibration standard may be used as
the LCS, if it meets all LCS criteria.

Duplicate Control Sample (DCS)

Duplicate control samples are two LCS prepared and analyzed together. Accuracy (recovery)
and within-batch precision may be determined when DCS are used. DCS are evaluated
according to LCS criteria for accuracy and MS/MSD criteria (if available) for precision. DCS
may be used when matrix spikes are not amenable to the sample or method, when insufficient
sample volume is received for matrix spikes or sample duplicates, or client specific
requirements. For methods that have no distinct preparation, two consecutive calibration
standards may be used as a DCS, if all other DCS criteria are met.

Matrix Spikes and Matrix Spike Duplicates (MS/MSD)

To measure matrix specific method performance, a field sample is spiked with a known quantity
of target analytes before preparation and analysis. The target analytes spiked are listed in the
laboratory SOP and are the same as those spiked into the LCS. The spiked sample is called a
matrix spike (MS) and, if another aliquot of the sample is also spiked, the second sample is
called a matrix spike duplicate (MSD). The accuracy of the matrix specific method performance

P:\19897-King County\45486 Ellisport\SQAP Supplemental Work\KingCo Ellisport SQAP Supplemental work.doc



SQAP, King County Ellisport Creek Greenspace Project Site
Date: May 26, 2006

Quality Control Requirements

Page 40 of 69

may be determined by the recovery of the spiked analytes after native concentrations of the spike
analytes are subtracted. If a matrix spike duplicate (MSD) is analyzed, the matrix specific
precision of the method may be calculated. In general for organics and inorganic analyses, an
MS/MSD pair are prepared and analyzed with each QC batch of up to 20 field samples.

Sample Duplicates (SD)

A sample duplicate (SD) is a second aliquot of an environmental sample (taken from the same
container if possible) that is processed with the first aliquot of that sample. The results are
compared to the first aliquot analysis to determine the matrix specific method precision of the
analysis. The matrix specific method precision may be calculated by dividing the difference in
the results by the average. Sample duplicates are prepared and analyzed for some inorganic
analyses that are not amenable to matrix spiking.

Surrogate Compounds
GC, GC/MS, and HPLC analyses include the addition, subsequent quantitation, and ultimate
recovery calculation of surrogate compounds. Surrogate compounds are:

* Compounds not requested for analysis.

» Compounds that do not interfere with the determination of required analytes of interest.

* Compounds that are not naturally occurring, yet are chemically similar to the required analytes.
* Compounds exhibiting similar response to analytes under determination.

When used by a method, surrogate compounds are added to every sample, LCS, MS/MSD, and
method blank at the beginning of the sample preparation, and the surrogate recovery is used to
monitor matrix effects and sample preparation. Surrogate control criteria are applied to all field
samples and QC samples and re-analysis and re-extraction may be performed if surrogate criteria
are not met. Surrogate compounds are given in the site SOP.

Internal Standards

Internal standards are compounds not found in the sample, are added at the time of instrumental
analysis, are used to quantitate results, and are used to correct for injection variability. Although
GC and ICP methods may use internal standards, mass spectrometer methods require them.

Laboratory Batch Quality Control Logic

Frequency of batch quality control

For organics and inorganics analyses each QC batch will contain a method blank, an LCS, and an
MS/MSD pair. There are a few exceptions to the QC frequency stated above due to the nature of
the analyses or method specific requirements. Some methods, usually wet chemistry methods,
are not amenable to matrix spikes (e.g., pH). For these methods, laboratory sample duplicates are
usually substituted for the matrix spikes. When there are exceptions to the general QC frequency
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stated above, these exceptions will be clearly stated in the site SOP, and the basic concepts of
batch control and matrix and laboratory performance assessment and control will remain intact.

Batch Quality Control Logic

This section provides a general description of the QC batch control logic and the corrective
actions that will be used. For the method-specific application of this general description, please
refer site-specific SOPs. Batches are controlled by method blanks and LCS. Matrix spike
recoveries and relative percent difference (whether from matrix spikes or sample duplicate
analyses) will be reviewed for systematic trends and errors, as well as the effect of the matrix on
method performance. Surrogate recoveries will be reviewed for matrix effects as well as
individual sample errors.

Batch Quality Control Logic - Method Blanks

The method blank is included in each QC batch and measures laboratory introduced
contamination for the batch. An acceptable method blank has no target analytes greater than the
PSRL and must have acceptable surrogate recoveries. If target analytes are present in the
method blank above the PSRL, then they must be less than the higher of 5% of the sample
concentration, or 5% of the regulatory limit. Any method blank with target analyte concentration
greater than the PSRL must be documented as a nonconformance, and addressed in the project or
case narrative.

If the above criteria are not met, corrective action is implemented. The first step of corrective
action is to assess the effect on the samples. For example, if an analyte is found only in the blank
but not in any batch samples, re-extraction and re-analysis of the batch may not be necessary.
Investigating and eliminating the source of the contamination and documenting the evaluation
may be the appropriate action in such a scenario. In general, corrective action will be executed
in the following order: reanalysis of the method blank, re-analysis of the samples, re-preparation
and reanalysis of all effected QC batch samples and QC.

It is a goal to have no detected target analytes in the method blanks but analytes may be
periodically detected in blanks due to the nature of the analysis or the PSRL of the analyte. For
example, in organic volatile analyses, methylene chloride, acetone, and 2-butanone (MEK) may
sometimes be found in the method blank, and in organic semi-volatiles analyses, the phthalate
esters may sometimes be found in the method blank. For ICP or GFAA metals analyses, copper,
zinc, iron, and lead (GFAA and Trace ICP only) may sometimes be found in method blanks. For
these common laboratory contaminants, data may be reported with qualifiers if the concentration
of the analyte is less than five times the RL for organic methods, and less than two times the RL
for inorganic methods. Any lab contaminants found in the method blank are discussed in the
report narrative.

Blank subtraction is not performed (unless required by the method).
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CDM will be contacted if batch re-preparations do not lead to method blanks that meet the above
criteria.

Batch Quality Control Logic - LCS

LCS are evaluated by comparing the recovery of spiked target analytes to the laboratory
generated acceptance criteria. For organic analyses, the LCS are spiked with a set of compounds
representative of the target analyte list and for inorganic analyses LCS are spiked with all target
analytes. The analytes spiked into the LCS are listed in the method-specific tables. When a
limited spike list is used, all spiked compounds must be within the recovery windows for the
batch to be considered acceptable, and when a full spike list is used a batch may be considered
acceptable for those analytes which had acceptable recoveries in the LCS. If analytes are outside
of the acceptance windows, corrective action must be initiated.

The first step of the corrective action process is to evaluate the effect on the samples; for
example, if an analyte in the LCS has a recovery above the upper acceptance window, and other
QC elements of the batch and sample analysis indicate that other samples in the batch were not
affected, re-analysis or re-preparation of the batch may not be necessary. Corrective action
consists of an attempt to locate the cause of the non-conformance and the documentation of the
evaluation in the laboratory report narrative. For example, if an LCS spiked analyte does not
have an acceptable recovery, but the MS/MSD pair does for the same analyte (and there is no
matrix interference in the MS/MSD pair for that analyte), then the batch may be accepted, with
an explanation of the evaluation in the report narrative. In general, for LCS with limited spike
lists, if a compound or element spiked into the LCS has an unacceptable recovery, the LCS,
method blank, and all batch samples must be re-extracted and re-analyzed. For LCS with full
target analyte spike lists, the batch samples, method blank, and LCS must be re-prepared and re-
analyzed for the failed analytes. Intermediate corrective action may include re-analysis of the
LCS, but the re-analysis must be performed in real time, to properly determine that the
instrument excursion was isolated to the LCS analysis only.

Matrix Spike Evaluation

For organic and inorganic methods amenable to matrix spikes, an MS/MSD pair is analyzed with
each QC batch of samples. Both organic and inorganic batches are evaluated for matrix
precision and accuracy. Accuracy is evaluated by calculating the recovery of spiked analytes
and precision is evaluated by calculating the relative percent difference (RPD) of the recoveries
(see section 12 for equations). The recovery and RPD are compared to the laboratory generated
acceptance limits. If a matrix spike analyte fails precision or accuracy criteria, corrective action
must be initiated.

Matrix spike data evaluation is more complex than blank or LCS data evaluation since matrix
spikes measure matrix effects in addition to sample preparation and analysis effects. The

heterogeneity of soil, grab sampling, and sequential collection of water samples further
complicates the evaluation since matrix spike accuracy and precision assumes that the native

P:\19897-King County\45486 Ellisport\SQAP Supplemental Work\KingCo Ellisport SQAP Supplemental work.doc



SQAP, King County Ellisport Creek Greenspace Project Site
Date: May 26, 2006

Quality Control Requirements

Page 43 of 69

concentration in the three analyses (the original sample, the spiked sample, and the duplicate
spiked sample) is constant. However, appropriately trained personnel aware of the data's end use
may improve data quality by an evaluation of matrix spike data. In consideration of these
limitations, the laboratory will not qualify data based on matrix spike performance but will
perform corrective actions as outlined below, and note MS failures in the narrative.

When an MS/MSD pair fails in accuracy or precision for any spiked analyte, the cause of the
failure will be investigated. If there is significant evidence to indicate that the sample matrix
interfered with the precision and accuracy assessment (e.g., significant chromatographic peaks
interfere with target analyte identification in a GC analysis, or poor post-spike recovery occurs
for a metals analysis) this evidence will be clearly documented in the laboratory report case
narrative and no further corrective action may be necessary. If the native concentration of target
analytes in the unspiked sample is high relative to the spiking concentration, the differences in
the native concentration between the unspiked sample and the spiked sample may contribute a
significant error to the precision and accuracy calculations making the accuracy and precision
measures unrepresentative of the true method and matrix performance. For this reason, if the
native concentration is four or more times the spiked concentration, the matrix spike recoveries
will not be calculated, the matrix spikes will not be re-analyzed or re-prepared, and no further
corrective action may be necessary. Finally if, in the judgment of the analyst, an analytical
process error has occurred appropriate re-analysis or re-preparation steps are implemented. In all
situations, the evaluation and corrective actions performed will be clearly and completely
documented in the laboratory report case narrative.

For analyses using a MS and sample duplicate, the single matrix spike sample is evaluated for
accuracy and the sample and DU are assessed for precision. The assessment follows the same
logic and reporting convention as described above.

For those analyses that do not allow matrix spikes, an LCS and sample duplicate will be
analyzed with each batch of samples. Batch control will be the same as that described for LCS.
The within-batch precision is measured by calculating the relative percent difference (RPD) of
any target analytes found in the primary and duplicate analysis of the sample if the found amount
is greater than five times the RL. The acceptance windows for LCS accuracy, and the associated
corrective actions for failed QC, are based on laboratory generated acceptance criteria.

Laboratory Batch Quality Control for Field, Equipment, and Trip Blanks
The section below outlines the quality control applied to trip blanks, field blanks, and equipment
blanks from sampling equipment.

Trip blank vials are sent with empty sample containers to the field and are shipped back to the
laboratory with field samples to measure potential contamination from storage, collection, and
shipment in the field and laboratory. Field blanks are created in the field and are intended to
measure background contamination in the field. Regardless of the matrix of the project samples,
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trip and field blanks are reagent water and are usually only analyzed for volatile contamination.
Trip and field blanks may be processed without site-specific matrix spike samples: they may be
processed with matrix spikes or sample duplicates from another site, if the matrix adequately
matches the matrix of the field or trip blank. If matrix spikes or sample duplicates from another
project are not available, these field or trip blanks may be analyzed with a DCS.

Equipment blanks assess the decontamination procedures of the field sampling equipment, and
consist of reagent water, or water known to be free of target analytes. Equipment blanks are
usually analyzed for all the parameters, which are to be performed on the associated samples.
The batch QC requirements for equipment blanks from soi/ sampling equipment are the same as
those described for trip and field blanks described above. Equipment blanks from water
sampling equipment are processed in the same manner as the associated field samples, since their
matrices are compatible.

Other Quality Control Elements

Reagents

Laboratory reagent water that meets the resistivity requirements of Type II water, as described in
Standard Methods, is checked daily. The resistivity of the water is measured and recorded in a
logbook. Method blanks are routinely analyzed for purity and accompany each batch tested.

High-purity reagents are purchased as required by each test method and the date received, batch
or lot, lot number, supplier, and date opened is documented.

Establishment and Use of Control Limits

OnSite monitors the spike percent recovery in laboratory control samples (LCS), matrix spikes
(MS) and matrix spike duplicates (MSD), and the surrogate recovery in all samples, blanks, and
LCS where surrogates are used. The relative percent differences of matrix spike/matrix spike
duplicates, or sample/duplicates depending on the method, are also monitored.

Control limits are derived from SW846 requirements and method performance limits. The
historically based limits may be updated periodically but will be updated only after CDM and
regulators have approved the new limits.

If, at any time during the analysis, the process is out of control as indicated by unacceptable QC
sample accuracy or precision, corrective action must be taken and documented. The following
three steps must be addressed:

1.  What actions were taken to bring the process back into control.

2. What actions were taken to prevent reoccurrence of the out-of-control situation.
3. What was done with the data collected while the process was out of control.
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Results of performance evaluation samples can also be used as an indicator of laboratory data
quality, and help in evaluating the impact of out-of-control situations.
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B6. INSTRUMENT/ EQUIPMENT TESTING, INSPECTION, AND
MAINTENANCE REQUIREMENTS

The primary objective of a instrument / equipment testing, inspection, and maintenance
(preventive) maintenance program is to help ensure the timely and effective completion of a
measurement effort by minimizing the down time of crucial sampling and/or analytical
equipment due to expected or unexpected component failure. In implementing this program,
efforts are focused in three primary areas: maintenance responsibilities, maintenance schedules,
and adequate inventory of critical spare parts and equipment.

FIELD INSTRUMENT PREVENTATIVE MAINTENANCE

The field equipment for this project includes a PID. Specific preventative maintenance procedures
to be followed for field equipment are those recommended by the manufacturer. Field instruments
will be checked and calibrated daily before use. Calibration checks will be documented on the Field
Meter/Calibration Log sheets. All equipment will be checked by an experienced equipment
maintenance technician before it is shipped to the site. Critical spare parts such as batteries will be
kept onsite to reduce downtime. Backup instruments and equipment will be available onsite or
within 1-day shipment to avoid delays in the field schedule.

LABORATORY INSTRUMENT PREVENTATIVE MAINTENANCE

Maintenance Responsibilities

Maintenance responsibilities for laboratory equipment are assigned to the respective group
leaders. The group leaders oversee the maintenance procedures and schedules for each major
equipment item. These are contained in the maintenance logbooks assigned to each instrument.

Maintenance Schedules

The effectiveness of any maintenance program depends to a large extent on adherence to specific
routine maintenance for each major equipment item. Other maintenance activities may also be
identified as requiring attention on an as-needed basis. Manufacturers' recommendations and
sample throughput provide the basis for the established maintenance schedules, and
manufacturers' service contracts provide primary maintenance for many major instruments (e.g.,
GC/MS instruments, atomic absorption spectrometers, analytical balances, etc.). Maintenance
activities for each instrument are documented in a maintenance log. Maintenance schedules are
given in the OnSite standard operating procedures as listed in Section 3.3 of OnSite’s Quality
Assurance Manual, Appendix C.
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Spare Parts

Along with a schedule for maintenance activities, an adequate inventory of spare parts is
required to minimize equipment down time. This inventory emphasizes those parts (and
supplies) which are subject to frequent failure, have limited useful lifetimes, or cannot be
obtained in a timely manner should failure occur. The respective laboratory managers are
responsible for maintaining an adequate inventory of spare part and backup instrumentation.
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B7. INSTRUMENT CALIBRATION AND FREQUENCY

This section describes the calibration procedures and the frequency at which these procedures
will be performed for both field and laboratory instruments.

FIELD INSTRUMENT CALIBRATION
Field instruments include PID and will be calibrated per CDM’s equipment SOP.

LABORATORY INSTRUMENT CALIBRATION

This section discusses general requirements for instrument calibration and standards preparation
and traceability. Test specific calibration details for the methods used at the site are given in the
latest version of the site SOPs.

Instrumentation calibration is necessary for accurate sample quantitation. Calibrations establish
the dynamic range of an instrument, establish response factors to be used for quantitation, and
demonstrate instrument sensitivity. Criteria for calibration are method specific, are taken from
the published analytical methods, and are executed as described in each method's site SOP.
Accurate sample quantitation also relies on accurate standards. Standards accuracy may be
established by tracing the quantitation standard to a source of known and documented quality or
by comparing standards from different sources. Instrument calibrations and standards are
unambiguously documented so that the process of calibration can be re-created.

Standards

The accuracy of sample target analyte quantitation is directly related to the accuracy of the
standards used for instrument calibration. To ensure the highest quality standard, primary
reference standards used by OnSite are obtained from the National Institute of Standards and
Technology (NIST), EPA CRADA vendors, or other reliable commercial sources. When
standards are received at the laboratory, the date received, supplier, lot number, purity and
concentration, and expiration date are recorded in a standards log book. Vendor certifications
sent with the standards are also filed.

Standards purchased by OnSite may be in a pure form, in a stock, or working standard solution.
Often dilutions are made from vendor standards. All standards made are given a unique standard
identification number and have the following information recorded in a standards logbook:
source of standard used to prepare dilution; preparer's initials; initial concentration; final
concentration; solvent; source and lot number of solvent; volume of final solution; and volume of
standard diluted. After preparation and before routine use, standards are validated. Validation
procedures range from a check for chromatographic purity to verification of the concentration of
the standard using a standard prepared at a different time or obtained from a different source.
Reagents are also examined for purity by subjecting an aliquot or subsample to the analytical
method in which it will be used; for example, every lot of dichloromethane (for organic
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extractables) is analyzed for undesirable contaminants prior to use in the laboratory. Standards
are routinely checked for signs of deterioration (e.g., discoloration, formation of precipitates, and
changes in concentration) and are discarded if deterioration is suspected or their expiration date
has passed. Expiration dates may be taken from the vendor recommendation, the analytical
methods, or from internal research.

Organic Methods Calibration
The field of chromatography involves a variety of instrumentation and detection systems. While

calibration requirements vary depending on the type of analytical system and methodology, the
following principles of calibration generally apply: calibration occurs before any sample
quantitation; initial multipoint calibrations are performed periodically; daily standards are
analyzed prior to sample analysis; and continuing calibration standards are analyzed at a specific
frequency throughout the sample analysis. Sample quantitation may be based on either initial,
daily, or continuing calibration. Sample quantitation may be with an external calibration
technique or with an internal standard calibration technique. Internal standard techniques require
internal standards to be spiked in all samples and standards and then quantitate target analytes
relative to the internal standard response. Internal standard techniques are always used for gas
chromatography/mass spectrometry (GC/MS) methods and may be used for GC methods.

Gas Chromatography

This section discusses general calibration techniques for non-GC/MS methods such as
SW8080A, SW8020A and SW8010B. External or internal standard calibration techniques may
be used for calibrating the gas chromatograph.

Initial calibrations are performed upon initial instrument set up, failure of the daily or continuing
standard, and upon any major change in the system. However, before initial calibrations are
performed, the instrument operating conditions are verified, any routine preventative
maintenance is performed, and an instrument blank is analyzed to test for, or show the absence
of, interferences. The initial multipoint calibration consists of a standard containing each analyte
of interest at least five concentration levels for SW846-8000A series methods. One of these
standards should be approximately at the RL. The other standards should bracket the
concentration range expected in real samples, but not exceed the working linear range of the
detector being used. From the initial calibration, calibration factors are calculated for each
analyte of interest to evaluate the system performance. The calibration factors, for analyses not
using internal standards, are calculated as follows:

cF= 24
M
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Where:
CF = calibration factor
A = area of the analyte peak
M = mass of target analyte injected

The CF is used to evaluate instrument response linearity for each analyte of interest across the
calibrated range. Linearity is determined by the correlation coefficient, r, of the best fit linear or
non-linear line, or the percent relative standard deviation (%RSD). For example, the linear
correlation coefficient is calculated as follows:

Ve n2(xy)-(Xx)(Xy)
V() -(Ex PIn(Ey)-(Sy )]

Where:
x = calibration concentration
y = instrument response (peak area)
n = number of calibration points (x,y data pairs).

The %RSD is calculated as follows:

%RSD = —(100%)

P e

Where:
x = mean of the five CF for a particular compound
s = standard deviation of the CF for that compound.

For SW846 methods, the %RSD generally must be less than or equal to 20%, or the correlation
coefficient, r, must be greater than or equal to 0.995. The use of r or %RSD must be uniformly
applied to a calibration sequence and instrument.

The initial calibration is checked at least daily by injecting a daily calibration standard. This
standard is usually the mid-range standard of the initial calibration and is injected before any
samples or method blanks are analyzed. The percent difference (%D) is calculated and should be
within 15 percent of the average response factor of the initial calibration curve or the quantitated
value should be within 15% of the expected value. Generally, a continuing calibration standard
is analyzed every ten samples and at the end of an analytical run to further evaluate system
performance. The %D of the continuing calibration standards must, depending on the method,
either meet the same criteria as the daily standard or be within 15% of the daily standard CF.
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Percent Difference is calculated as:

Ri-R:

1

%D = (100%)

Where:
%D = percent difference
R, = average CF from initial calibration
R; = CF from continuing calibration.

Gas Chromatography/Mass Spectrometry (GC/MS)

Every 12 hours, prior to calibration or sample analysis the mass spectrometer must be tuned.
Generally, for volatiles methods, bromofluorobenzene (BFB) is used and for semi-volatile
methods, decafluorotriphenylphosphine (DFTPP) is used. Tuning criteria are generally given in
the methods and are stated in the method specific site SOPs.

Initial calibrations are performed upon instrument setup, failure of the continuing standard, or
upon any major change in the system. Initial calibrations for SW846 methods use at least five
calibration concentrations with the lowest standard at approximately the RL. Initial calibrations
must contain all analytes of interest and contain internal standards. The initial calibration is
evaluated on certain key compounds referred to as System Performance Calibration Compounds
(SPCC) and Calibration Check Compounds (CCC). The SPCC evaluate system sensitivity and
the CCC evaluate system linearity. A relative response factor (RF) is calculated for the analyte
of interest relative to the internal standard whose retention time is closest to that compound. The
RF is calculated as follows:

RF = (A4:Cis)/(4sC:)

Where:
A, = area of quantitation ion for the compound being measured
Ais = area of quantitation ion for the specific internal standard
Cis = concentration of the specific internal standard
Cy = concentration of the compound being measured

From the RF at each concentration an average RF is calculated. The SPCC are checked for a
minimum average RF and the CCC are checked for maximum percent relative standard deviation
(RSD) of their RF across calibration concentrations. %RSD is calculated as follows:

%RSD = < (100)
X
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Where:
RSD = Relative standard deviation
x = Mean of 5 initial RFs for a compound
s = Standard deviation of the RFs for a compound.

After the initial calibration has been found acceptable, and before sample analysis, and every 12-
hours during sample analysis, a tuning standard and calibration standard must be analyzed. The
acceptance criteria for continuing standards (usually the midlevel standard of the initial
calibration) is based on SPCC and CCC criteria, retention time criteria, and internal standard area
criteria. SPCCs are checked for instrument sensitivity and CCC compounds are checked for
daily drift from the average RF of the initial calibration. A percent difference criteria must be
met in the RFs of CCCs. Percent difference is calculated as follows:

%D__:RFi'RFc

I

(100%)

Where:
%D = percent difference
RF; = average relative response factor from initial calibration
RF, = Relative response factor from current calibration check standard

The internal standard retention times in the continuing calibration standard must be within 30
seconds of the previous continuing calibration standard and the internal standard areas must be
within a factor of two from the last continuing calibration standard.

If any criteria are failed during initial, continuing, or tuning calibration, corrective action must be
taken before sample analyses may proceed.

Metals Methods Calibration

Environmental metals analyses commonly use either atomic absorption (AA) or inductively
coupled plasma (ICP) emission spectroscopy. For both of these techniques, after the initial
instrument calibration, the calibration is monitored through the analysis of initial and continuing
calibration verification standards (ICV, CCV) and initial and continuing calibration blanks (ICB,
CCB).
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Inductively Coupled Plasma (ICP)

The ICP or Trace ICP is calibrated daily prior to any sample analyses using criteria prescribed in
the analytical method. The calibration is then verified using a standard from an independent
source (ICV). The working range of the instrument is established each quarter year with a linear
range verification check standard. Sample quantitation may not be performed outside the linear
range.

An initial instrument calibration is established daily by analyzing a minimum of two standards,
one of which is a calibration blank. The calibration is monitored throughout the day by
analyzing CCB and a CCV after every 10 samples. The CCV is a standard at the mid-range of
the calibration. If the verification standard and blank do not meet established criteria, corrective
action must be performed. The corrective action procedures include examination of instrument
performance and analysis information, consultation with the group leader, and a decision path to
determine if recalibration and reanalysis of samples back to the previously acceptable calibration
check is warranted.

An inter-element check standard is analyzed at the beginning and end (or after 8 hours) of each
analytical run on the ICP to verify that inter-element and background correction factors have
remained constant. Results outside of the established criteria trigger reanalysis of samples.

Wet Chemistry and Other Methods Calibration

The field of conventional, non-metals analysis (wet chemistry) involves a variety of instrumental
and wet chemical techniques. While calibration and standardization procedures vary depending
on the type of system and analytical methodology required for a specific analysis, the general
principles of calibration apply universally. Each system is calibrated prior to analyses being
conducted. Calibration consists of defining the working range by use of a series of standard
solutions and identifying potential interferences. The calibration is checked on an ongoing basis
to ensure that the system remains within specifications. If the ongoing calibration check does not
meet established criteria, corrective action must be performed. The corrective action procedures
include examination of instrument performance and analysis information, consultation with the
group leader, and a decision path to determine if recalibration and reanalysis of samples back to
the previous acceptable calibration check is warranted.
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B8. INSPECTION/ ACCEPTANCE REQUIREMENTS FOR SUPPLIES
AND CONSUMABLES

Pre-cleaned 4-ounce and 8-ounce glass sample containers (soil and sediment) and 500 milliliter
and 1,000 milliliter amber bottles (water) will be provided by OnSite Environmental and will be
inspected by the field team leader. The containers will be kept closed and in their shipping boxes
until used. After sampling, the containers will be labeled, secured with chain-of-custody seals,
placed in coolers, chilled to 4°C, and shipped to the laboratory.
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B9. DATA ACQUISITION REQUIREMENTS (NON-DIRECT
MEASUREMENTYS)

No data is to be required by non-direct methods or measurements for this project.
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B10. DATA MANAGEMENT

All field and laboratory data will be reviewed by the QA manager who will then provide
guidance and a report to the project manager about the quality and acceptability of the data. This
report will be included as a summary in the final report.
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PART C - ASSESSMENT/ OVERSIGHT

C1. ASSESSMENTS AND RESPONSE ACTIONS

Corrective action is the process of identifying, reccommending, approving, and implementing
measures to counter unacceptable procedures or out of quality control performance that can
affect data quality. Corrective action can occur during field activities, laboratory analyses, data
validation, and data assessment. All corrective action proposed and implemented should be
documented in the regular quality assurance reports to management. Corrective action should
only be implemented after approval by the project manager, or his designee, the field team
leader. If immediate corrective action is required, approvals secured by telephone from the
project manager should be documented in an additional memorandum.

For noncompliance problems, a formal corrective action program will be determined and
implemented at the time the problem is identified. The person who identifies the problem is
responsible for notifying the project manager, who in turn will notify the King County project
manager. If the problem is analytical in nature, information on these problems will be promptly
communicated to EPA’s Quality Assurance Section. Implementation of corrective action will be
confirmed in writing through the same channels.

Any nonconformance with the established quality control procedures in the SQAP will be
identified and corrected in accordance with the SQAP. The project manager, or his designee,
will issue a nonconformance report for each nonconformance condition.

FIELD CORRECTIVE ACTION

Technical staff and project personnel will be responsible for reporting all suspected technical or
QA nonconformances or suspected deficiencies of any activity or issued document by reporting
the situation to the project manager. This manager will be responsible for assessing the
suspected problems in consultation with the QA officer and making a decision based on the
situation's potential to impact the quality of the data. If it is determined that the situation
warrants a reportable nonconformance requiring corrective action, then a nonconformance report
will be initiated by the project manager.

The project manager will be responsible for ensuring corrective action for nonconformance is
initiated by:

» Evaluating all reported nonconformances.

» Controlling additional work on nonconforming items.

* Determining disposition or action to be taken.

* Maintaining a log of nonconformances.

* Reviewing nonconformance reports and corrective actions taken.
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* Ensuring nonconformance reports are included in the final site documentation in project files.

If appropriate, the field team leader will ensure that no additional work dependent on the
nonconforming activity is performed until corrective actions are completed.

Corrective action for field measurements may include:

» Repeat the measurement to check the error.

* Check for proper adjustments for ambient conditions such as temperature.
* Check power supplies.

*  Check the calibration.

* Replace the instrument or measurement devices.

* Stop work (if necessary).

The project manager is responsible for all project activities and at times is required to adjust the
site programs to accommodate specific needs. When it becomes necessary to modify a program,
the project manager will notify the field team leader of the anticipated change. The field team
leader will then implement the new procedure. The field change request (FCR) will be signed by
the initiators and field team leader. The FCR for each document will be numbered serially as
required, and will be attached to the file copy of the affected document. The project manager
must approve the change in writing or verbally prior to field implementation, if feasible. If
unacceptable, the action taken during the period of deviation will be evaluated to determine the
significance of any departure from established program practices and action taken.

The field team leader is responsible for controlling, tracking, and implementing the identified
changes. Reports on all changes will be distributed to all affected parties, including King
County’s project manager.

LABORATORY CORRECTIVE ACTION

When errors, deficiencies, or out-of-control situations exist, the QA program provides systematic
procedures, called corrective actions, to resolve problems and restore proper functioning to the
analytical system.

Laboratory personnel are alerted that corrective actions may be necessary if:

* QC data are outside the acceptable limits for precision and accuracy.

* Blanks or LCS contain contaminants above acceptable levels.

» There are unusual changes in detection limits.

» Deficiencies are detected during internal or external audits or from the results of performance
evaluation samples.

* Inquiries concerning data quality are received from clients.
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Corrective action procedures are often handled at the bench level by the analyst, who reviews the
preparation or extraction procedure for possible errors, checks the instrument calibration, spike
and calibration mixes, instrument sensitivity, and so on. If the problem persists or cannot be
identified, the matter is referred to the laboratory technical personnel or group leader, manager
and/or QA department for further investigation. Once resolved, full documentation of the
corrective action procedure is filed with the QA department by means of a laboratory
nonconformance memo. Once resolved, this form is kept in a project folder and filed in the QA
department.

Corrective action is dictated by the type and extent of the nonconformance. Corrective action
may be initiated and carried out by non-supervisory staff, but final approval and data review by
management is necessary before reporting any information. All potentially affected data must be
thoroughly reviewed for acceptance or rejection.

Samples are monitored closely so that they can be analyzed within the recommended holding
time. However, should a sample be analyzed outside of holding time a nonconformance memo
is completed and the laboratory project manager is informed immediately. It is his/her
responsibility to inform the CDM project manager and QA officer so that a decision can be made
regarding resampling.

The laboratory project manager and QA manager share the responsibility of reviewing all
laboratory analytical activities to ensure compliance with the QC requirements outlined in this
SQAP. This review serves as a control function in that it should be conducted frequently so
deviations from method requirements will be immediately identified and corrected.

CORRECTIVE ACTION DURING DATA VALIDATION AND DATA ASSESSMENT
The site may identify the need for corrective action during either the data validation or data
assessment. Potential types of corrective action may include resampling by the field team or
reinjection/reanalysis of samples by the laboratory.

These actions are dependent upon the ability to mobilize the field team, whether the data to be
collected is necessary to meet the required quality assurance objectives (e.g. the holding time for
samples is not exceeded, etc.) When a corrective action situation is identified, it is the CDM
project manager who will be responsible for approving the implementation of corrective action,
including resampling, during data assessment. All corrective actions of this type will be
documented by the CDM QA officer.
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C2. REPORTS TO MANAGEMENT

CONTENTS AND FREQUENCY OF PROJECT QC REPORTS

Project QC reports are communicated to project management in formal written reports, informal
reports, and meetings. OnSite submits formal QC reports to CDM within each laboratory report:
the laboratory reports state QC sample results and contain a narrative, which summarizes any
atypical analytical occurrences. In addition, both CDM and OnSite are obligated to document
the following elements in either a QC report or other written project document:

¢ Changes in the SQAP.

* Results of project-specific systems or performance audits.
» Limitations on data use.

 Significant quality program corrective actions.

Individuals receiving/reviewing QC reports

QC reports, or equivalent written or oral presentations, are performed when significant project
changes occur and to maintain close coordination between King County, CDM, and OnSite. The
laboratory QC reports are the responsibility of laboratory QA manager. An CDM project QA
officer will review every OnSite laboratory report and will prepare a quality assurance report to
accompany the laboratory data. The laboratory QC reports and CDM’s data quality assurance
reports will accompany the final report to be approved by EPA.
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PART D - DATA VALIDATION AND USABILITY

D1. DATA REVIEW, VALIDATION, AND VERIFICATION

REQUIREMENTS

CALCULATION OF DATA QUALITY INDICATORS

This section discusses precision, accuracy, completeness, and representativeness and lists

relevant equations.

1) Percent Recovery:

(C; - C:)(100%)
Cs

R% =

Where:
R% = Spike amount recovered
C, = Concentration of analyte in spiked sample
C, = Concentration of analyte in unspiked sample
C; = Concentration of spike added

2) Relative Percent Difference:

X - X;

RPD =
(X + X2)/2

(100%)

Where:
RPD = relative percent different
X1, Xz = value of sample 1 and sample 2

3) Valid data percentage:

C% = = (100%)

x|t

Where:
C = completeness
S = number of successful analysis
R = number of requested analysis
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4) Calibration factors are calculated as:

N

Where:
CF = calibration factor
A = area of the analyte peak
M = mass of target analyte injected

5) Correlation coefficient is calculated as:

o nS()-(E (L)
JI(Ex)-(Sx P I(Ey)-(Ly )]

Where:
x = calibration concentration
y = instrument response (peak area)
n = number of calibration points (x,y data pairs).

6) Relative Standard Deviation:

The %RSD is calculated as follows:

%RSD = =(100%)

B[]

Where:
x = mean of the five CF for a particular compound
s = standard deviation of the CF for that compound.

7) Percent Difference is calculated as:

R/-R:

R,

%D = (100%)
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Where:

%D = percent difference

R; = average CF from initial calibration
R; = CF from continuing calibration.

8) Response Factor is calculated as:

RF = (Ax Cts)/(Au Cx)
Where:

A, = area of characteristic ion for the compound being measured
A;s = area of characteristic ion for the specific internal standard
Cis = concentration of the specific internal standard

C, = concentration of the compound being measured

9) Relative Standard Deviation is calculated as:

%RSD = < (100)

Where:

RSD = Relative standard deviation
x = Mean of 5 initial RF's for a compound
s = Standard deviation of the RF's for a compound.

10) Percent Difference is calculated as follows:

%D = RF: - RF. (100%)

i

Where:
%D = Percent difference

RF; = average relative response factor from initial calibration
RF, = Relative response factor from current calibration check standard.

P:\19897-King County\45486 Ellisport\ SQAP Supplemental Work\KingCo Ellisport SQAP Supplemental work.doc



SQAP, King County Ellisport Creek Greenspace Project Site
Date: May 23, 2006

Validation and Verification Methods

Page 64 of 69

D2. VALIDATION AND VERIFICATION METHODS

All data generated through in field activities or by the laboratory operation shall be reduced and
validated prior to reporting. No data shall be disseminated by the laboratory until it has been
subjected to the procedures summarized in the following sections.

DATA REDUCTION

Field Data Reduction Procedures

Field data reduction procedures will be minimal in scope compared to those implemented in the
laboratory setting. Only direct read instrumentation will be employed in the field. Field
instruments such as an OVM-PID, thermometer, and pH, dissolved oxygen, conductivity, and
turbidity meters generate directly read measurements. Data collected from such instruments will
be written into field records immediately after measurements are taken. If errors are made,
results will be legibly crossed out, initialed, and dated by the field member and corrected in a
space adjacent to the original (erroneous) entry. ’

Laboratory Data Reduction Procedures
In most cases, calculations from raw data are included in discussions of analytical procedures

presented in the EPA methods. These data reduction and review procedures will not be repeated
here. Details of data reduction, calibration, and reporting not addressed elsewhere are discussed
in this section.

Data reduction calculations used for this project are typically included on the standard reporting
forms developed by the laboratories and associated with each individual method or groups of
methods. Calculations not present on standard reporting forms include computer-based data
reduction programs. The laboratory is responsible for maintaining a list of these data reduction
programs and for being able to demonstrate their validity. The complete calculation procedures
used in computer-based data reduction programs (e.g., GC/MS and GC analyses) are based on
the calculation procedures specified in each method and will not be covered here.

Some instruments are configured to operate without computers. For these, the signal is recorded
as a strip chart trace, numerical output on a printer strip, or direct reading from a digital or analog
dial. In such cases, additional work is required by the analyst to reduce the data to a reportable
format. The original signal must be multiplied by a calibration factor or compared with a
standard curve. The aliquot result must be divided by the mass or volume of sample to produce a
concentration-based final result. Most calculations are carried out on hand-held scientific
calculators; simple programs are used for some. All of these data are recorded in a dedicated lab
notebook or bench sheet for the particular determination in question.
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Some laboratory tests, such as titrations or sensory evaluations, do not have instrumental raw
data. For these, the quantitative result or observation is recorded directly on a bench sheet by the
assigned analyst. Calculations like those described above may be needed; these are recorded in
the same lab notebook.

Data storage and documentation will be maintained using logbooks and data sheets that will be
kept on file. Computer acquired data are stored on magnetic tape, floppy disks, or other media.
Paper hard copies of raw data are kept on file for seven years, or as described in the OnSite
Record Retention Policy.

DATA VALIDATION

Procedures Used to Validate Field Data

Procedures to evaluate field data for this project primarily include checking for transcription
errors and review of the field sampling forms and the project log books on the part of field crew
members. This task will be the responsibility of the CDM project QA officer, who will
otherwise not participate in making any of the field measurements.

Procedures used to Validate Laboratory Data
The laboratory system for ensuring valid data includes several levels of review. Each level

demands specific action to prevent the unqualified release of erroneous data and to correct any
problems discovered during the review process. All analytical data generated at OnSite are
extensively checked for accuracy and completeness. The data validation process consists of data
generation, reduction, and three levels of review, as described below.

Level 1 review

The analyst who generates the analytical data has the prime responsibility for the correctness and
completeness of the data. Each analyst reviews the quality of his or her work based on an
established set of guidelines. The analyst reviews the data package to ensure that:

* Sample preparation information is correct and complete.

* " Analysis information is correct and complete.

» The appropriate SOPs have been followed.

» Analytical results are correct and complete.

» QC samples are within established control limits; blanks are acceptable.

» Special sample preparation and analytical requirements have been met.

» Documentation is complete (e.g., all anomalies in the preparation and analysis have been
documented, out of control forms, if required, are complete, holding times are documented,
etc.).
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This initial review step, performed by the analyst is designated Level 1 review. Level 1 data
review is documented and the signature of the reviewer and the date or review is recorded. The
analyst then passes the data package to an independent reviewer who performs a Level 2 review.

Level 2 review
Level 2 review is performed by a group leader or senior analyst whose function is to provide an
independent review of the data package. This review is structured to ensure that:

* Calibration data are scientifically sound, appropriate to the method, and completely
documented.

* QC samples are within established guidelines.

* Qualitative identification of sample components is correct.

* Quantitative results are correct.

» Documentation is complete and correct (e.g., anomalies in the preparation and analysis have
been documented, out-of-control forms, if required, are complete, holding times are
documented, etc.).

» The data are ready for incorporation into the final report.

» The data package is complete and ready for data archive.

Level 2 review is structured so that all calibration data and QC sample results are reviewed, and
all of the analytical results from 10 percent of the samples are checked back to the bench sheet.
If no problems are found with the data package, the review is considered complete. If any
problems are found with the data package, an additional 10 percent of the samples are checked to
the bench sheet. The process continues until no errors are found or until the data package has
been reviewed in its entirety. Level 2 data review is documented and the signature of the
reviewer and the date of review recorded. The reviewed data are then approved for release and a
final report is prepared.

Level 3 review
Before the report is released to the client, the laboratory project manager reviews the report to
ensure:

» The data meets the overall objectives of the project

* Overall completeness

* Client requests completed

* Comparative data check

» Non-conformances are properly documented and narrated.

This review is the Level 3 review. The Level 3 review is documented and the signature of the
reviewer and date of review are recorded.
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Each step of this review process involves evaluation of data quality based on both the results of
the QC data and the professional judgment of those conducting the review. This application of
technical knowledge and experience to the evaluation of the data is essential in ensuring that data
are consistently of high quality.

Independent Data Validation

Laboratory data will be independently validated by CDM. The independent data validation
process quantifies technical data quality, verifies that adequate documentation was provided, and
determines whether the analytical data is usable and meets project DQOs. The remaining
laboratory data will be evaluated for compliance with DQOs and procedural requirements
contained in this plan, and with guidelines for data validation as described in the following
references:

» Contract Laboratory Program, National Functional Guidelines for Organic Data Review (U.S.
Environmental Protection Agency, 1994a).

» Contract Laboratory Program, National Functional Guidelines for Inorganic Data Review
(U.S. Environmental Protection Agency, 1994b).

» Data Qualifiers for Data Users (U.S. Environmental Protection Agency, 1988).

Technical Validity

Technical validation requires comparison of QC and instrument performance standard results to
required control limits. The following QC elements will be independently reviewed for this
project:

* Analytical holding times

* Blank contamination

* Analytical accuracy (matrix spike compound recoveries, blank spike compound recoveries,
surrogate compound recoveries)

* Analytical precision (comparison of replicate sample results and replicate spike results,
expressed as relative percent differences)

* Reported detection limits

Data Usability and Data Quality Objectives

The independent validator will determine whether the analytical data meets the data quality
objectives. Qualifier flags will be applied to data points that may have limited usability or that
have been rejected.

Procedures for Handling Unacceptable Data

All Quality Control information will be recorded in laboratory benchsheets, logbooks, or
printouts. It is the analyst's responsibility to check the QC information against limits for the
analysis. When an analysis of a QC sample (blank, spike, check standard, replicate, or similar
sample) shows that the analysis of that batch of samples is not in control, the analyst will
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perform corrective action or bring the matter to the attention of the group leader. The group
leader will, if necessary, consult with the laboratory QA manager or the laboratory project
manager to determine whether the analysis can proceed, if selected samples should be rerun, or if
specific corrective action needs to be taken before analyzing additional samples. Out-of-control
analyses must be documented. The analyst or group leader will file a nonconformance
memorandum with the laboratory QA manager for lab analysis out of control events that require
documentation.

DATA REPORTING
Data reporting procedures shall be carried our for field and laboratory operations as indicated
below:

Field Data Reporting

Field data reporting shall be conducted principally through the transmission of report sheets containing
tabulated results of all measurements made in the field, and documentation of all field calibration
activities.

Laboratory Data Reporting

It is OnSite’s intent to provide paper and electronic deliverables that meet the requirements of
our clients and regulators. OnSite has designed a standard RCRA deliverables format that
incorporates required QA/QC elements for definitive data. For samples requiring rigorous data
validation, an extended data validation deliverables format has been developed.

For the project, OnSite will provide a standard deliverable unless an extended data validation
deliverable is requested at the time of project set-up. Laboratory reports will contain acceptance
limits for surrogates, LCS, and matrix spikes and will report method blanks whenever they are
used. The laboratory report will unambiguously link batch quality control with samples of that
batch.

Each laboratory report will have a narrative section that summarizes comments pertinent to the
batch of samples reported. The narrative section will be used to document corrective actions.
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Table 1 - Soil

Matrix Accuracy, Precision, and Completeness Goals
King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

TPH-Diesel Range

TPH-Oil Range

Total Arsenic

Total Lead

Total Cadmium

PAHs

Organochlorine Pesticides

Organophosphorus Pesticides

NWTPH-D
6010B (ICP)
6020 (ICP/MS)

6010B (ICP)
6020 (ICP/MS)

60108 (ICP)
6020 (ICP/MS)

8270C-SIM
8081A

8141A

50-150 %
N/A
N/A
N/A

See Table 2-Soil
See Table 3 - Soil

See Table 4 - Soil

N/A

75-125%

75-125%

75-125%

See Table 2-Soil

See Table 3 - Soil

See Table 4 - Soil

58%

20%

20%

20%

See Table 2-Sail

See Table 3 - Soil

See Table 4 - Soil

90%

90%

90%

90%

90%
90%

90%

Notes:

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
TPH-HCID - total petroleum hydrocarbons - hydrocarbon identification.

N/A - not applicable.
ICP - inductively coupled plasma.
MS - mass spectrometer.

PAHSs - polycyclic aromatic hydrocarbons.
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Table 2 - Soil

Matrix Accuracy and Precision Goals - Polycyclic Aromatic Hydrocarbons (PAHs)
(EPA Method 8270C)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Naphthalene 8270C-SIM 30 115 25

2-Methylnaphthalene 8270C-SIM N/A N/A N/A
1-Methylnaphthalene 8270C-SIM N/A N/A N/A
Acenaphthylene 8270C-SIM 46 125 25

Acenaphthene 8270C-SIM 40 119 25

Fluorene 8270C-SIM 50 133 25

Phenanthrene 8270C-SIM 48 128 25

Anthracene 8270C-SIM 53 134 25

Fluoranthene 8270C-SIM 50 143 25

Pyrene 8270C-SIM 44 139 25

Benzo [a] Anthracene 8270C-SIM 62 129 25

Chrysene 8270C-SIM 42 127 25

Benzo (b) Fluoranthene 8270C-SIM 57 132 25

Benzo (k) Fluoranthene 8270C-SIM 57 131 25

Benzo (a) Pyrene 8270C-SIM 59 132 25

Indeno (1,2,3-c,d) Pyrene 8270C-SIM 55 135 25

Dibenz (a,h) Anthracene 8270C-SIM 36 146 25

Benzo (g,h,i) Perylene 8270C-SIM 42 140 25

Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.

N/A - not applicable.

PAHSs - polycyclic aromatic hydrocarbons.
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Table 3 - Soil

Matrix Accuracy and Precision Goals - Organochlorine Pesticides

(EPA Method 8081A)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

gamma-BHC 46 109 14
Heptachlor 51 114 11
Aldrin 53 113 13
Dieldrin 52 127 13
Endrin 56 122 13
4,4'-DDT 41 161 14
TCMX (surr) 34 109 NA
DCB (surr) 30 115 NA
Notes:

LCL - lower control limit.
UCL - upper control limit.
RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.

Dup - duplicate.

PAHSs - polycyclic aromatic hydrocarbons.
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Table 4 - Soil

Matrix Accuracy and Precision Goals - Organophosphorus Pesticides
(EPA Method 8141A)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Diazinon 58 113 28
Chlorpyrifos 55 115 19
Malathion 58 124 23
Azinphos, methyl 38 133 31
Tributyl Phosphate (surr) 38 129

Triphenyl Phosphate (surr) 45 125

Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.

PAHSs - polycyclic aromatic hydrocarbons.
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Table 5 - Soil

Analytes and Reporting Limits
King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

TPH-Diesel Range
TPH-Oil Range

Total Arsenic

Total Lead

Total Cadmium

PAHs

Halogenated and Volatile Organics
Organochlorine Pesticides
Organophosphorus Pesticides

Chlorinated Acid Herbicides

NWTPH-D
60108 (ICP)
6020 (ICP/MS)

60108 (ICP)
6020 (ICP/MS)

6010B (ICP)
6020 (ICP/MS)

8270C-SIM
8260B
8081A
8141A

8151A

3.29
10.5

2.43
0.019

0.71
0.014

0.077
0.0095

See Table 6 - Soil

See Table 7 - Soil

See Table 8 - Soil

25
50

10
0.50

5.0
0.50

0.50
0.50

See Table 6 - Soil

See Table 7 - Soil

See Table 8 - Soil

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
Hg/kg
mg/kg
Hg/kg

mg/kg

Notes:

TPH-HCID - total petroleum hydrocarbons - hydrocarbon identification.

mg/kg - milligrams per kilogram.

pg/kg - micrograms per kilogram.

N/A - not applicable.

ICP - inductively coupled plasma.

MS - mass spectrometer.

PAHs - polycyclic aromatic hydrocarbons.
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Table 6 - Soil

Analytes and Reporting Limits - Polycyclic Aromatic Hydrocarbons (PAHs)
(EPA Method 8270C) v

King County/Ellisport Creek Greenspace Prolect Slte

Vashon Island, Washmgton

Naphthalene 0.000719 0.0067
2-Methylnaphthalene 0.000884 0.0067
1-Methylnaphthalene 0.000940 0.0067
Acenaphthylene 0.000989 0.0067
Acenaphthene 0.000460 0.0067
Fluorene 0.000884 0.0067
Phenanthrene 0.000726 0.0067
Anthracene 0.000699 0.0067
Fluoranthene 0.000480 0.0067
Pyrene 0.000475 0.0067
Benzo(a)anthracene ' 0.000713 0.0067
Chrysene 0.000566 0.0067
Benzo(b)fluoranthene 0.000423 0.0067
Benzo(k)fluoranthene 0.000460 0.0067
Benzo(a)pyrene 0.00112 0.0067
Indeno(1,2,3-c,d)pyrene 0.000574 0.0067
Dibenz(a,h)anthracene 0.000495 0.0067
Benzo(g,h,i)perylene 0.000675 0.0067
Note:

mg/kg - milligrams per kilogram.
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Table 7 - Soil

Analytes and Reporting Limits - Organochlorine Pesticides
(EPA Method 8081A)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

alpha-BHC 0.000181 0.0050
gamma-BHC 0.000151 0.0050
beta-BHC 0.000174 0.0050
delta-BHC 0.000159 0.0050
Heptachlor 0.000133 0.0050
Aldrin 0.000211 0.0050
Heptachlor epoxide 0.000159 0.0050
gamma-Chlordane 0.000274 0.010
alpha-Chlordane 0.000231 0.010
4,4'-DDE 0.000288 0.010
Endosulfan | 0.000162 0.0050
Dieldrin 0.000181 0.010
Endrin 0.000188 0.010
4,4'-DDD 0.000202 0.010
Endosulfan I 0.000145 0.010
4,4'-DDT 0.000208 0.010
Endrin aldehyde 0.000300 0.010
Methoxychlor 0.000261 0.010
Endosulfan sulfate 0.000223 0.010
Endrin ketone 0.000229 0.010
Note:

mg/kg - milligrams per kilogram.
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Table 8 - Soil

Analytes and Reporting Limits - Organophosphorus Pesticides
(EPA Method 8141A)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Dichlorvos 12.3 33.5
Mevinphos 171 33.5
Demeton,O-S 9.9 33.5
Ethoprop 9.8 33.5
Naled 15.3 33.5
Sulfotepp 10.8 33.5
Monocrotophos 4.52 33.5
Phorate 6.25 33.5
Dimethoate 17.4 33.5
Diazinon 4.75 33.5
Disulfoton 3.33 33.5
Parathion, methyl : 6.7 33.5
Ronnel 5.95 33.5
Malathion 1.88 33.5
Chlorpyrifos 4.32 33.5
Fenthion 5.15 33.5
Parathion 5.9 33.5
Trichloronate 8.45 33.5
Tetrachlorvinphos 7.85 335
Fensulfothion 10.1 33.5
Tokuthion 7.6 33.5
Merphos 6.3 33.5
Bolstar 6.35 33.5
EPN 17.2 33.5
Azinphos, methyl 5.5 33.5
Coumaphos 2.84 33.5
Note:

Hg/kg - micrograms per kilogram.
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Table 9 - Water

Matrix Accuracy, Precision, and Completeness Goals
<ing County/Ellisport Creek Greenspace Project Site

/ashon Island, Washington

[PH-Diesel Range NWTPH-D 50-150 % N/A 58% 90%
TPH-Oil Range

2AHs 8270-SIM See Table 10 - Water See Table 10 - Water See Table 10 - Water 90%
[

\otes:

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.

'PH-HCID - total petroleum hydrocarbons - hydrocarbon identification.
V/A - not applicable.

ICP - inductively coupled plasma.

AS - mass spectrometer.

>AHs - polycyclic aromatic hydrocarbons.
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Table 10 - Water

Matrix Accuracy and Precision Goals - Polycyclic Aromatic Hydrocarbons (PAHSs)
(EPA Method 8270)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Naphthalene 8270-SIM PAHs 43 76 25
2-Methylnaphthalene 8270-SIM PAHs N/A N/A N/A
1-Methylnaphthalene 8270-SIM PAHs N/A N/A N/A
Acenaphthylene 8270-SIM PAHs 41 88 25
Acenaphthene 8270-SIM PAHs 45 80 25
Fluorene 8270-SIM PAHs 49 92 25
Phenanthrene 8270-SIM PAHs 53 90 25
Anthracene 8270-SIM PAHs 55 94 25
Fluoranthene 8270-SIM PAHs 56 102 25
Pyrene 8270-SIM PAHs 53 99 25
Benzo [a] Anthracene 8270-SIM PAHs 48 104 25
Chrysene 8270-SIM PAHs 43 94 25
Benzo (b) Fluoranthene 8270-SIM PAHs 52 102 25
Benzo (k) Fluoranthene 8270-SIM PAHs 53 100 25
Benzo (a) Pyrene 8270-SIM PAHs 43 111 25
Indeno (1,2,3-c,d) Pyrene 8270-SIM PAHs 50 105 25
Dibenz (a,h) Anthracene 8270-SIM PAHs 49 96 25
Benzo (g,h,i) Perylene 8270-SIM PAHs 50 103 25

Notes:
LCL - lower control limit.
UCL - upper control limit.

RPD - relative percent difference.
MS/MSD - matrix spike/matrix spike duplicate.

Dup - duplicate.
N/A - not applicable.

PAHSs - polycyclic aromatic hydrocarbons.
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Table 11 - Water

Analytes and Reporting Limits
King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

-

TPH-Diesel Range NWTPH-D 0.0363 0.25 mg/L
TPH-0il Range 0.125 0.40 mg/L
PAHs 8270-SIM See Table 12 - Water | See Table 12 - Water Mg/l
Notes:

TPH-HCID - total petroleum hydrocarbons - hydrocarbon identification.

mg/kg - milligrams per kilogram.
ug/kg - micrograms per kilogram.
N/A - not applicable.

ICP - inductively coupled plasma.
MS - mass spectrometer.

PAHs - polycyclic aromatic hydrocarbons.
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Table 12 - Water

Analytes and Reporting Limits - Polycyclic Aromatic Hydrocarbons (PAHs)
King County/Ellisport Creek Greenspace Project Site

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Naphthalene 0.01649 0.10

2-Methylnaphthalene 0.01304 0.10

1-Methylnaphthalene 0.00923 0.10

Acenaphthylene 0.00690 0.10

Acenaphthene 0.00696 0.10

Fluorene 0.00525 0.10

Phenanthrene 0.00643 0.10

Anthracene 0.00460 0.10

Fluoranthene 0.00611 0.10

Pyrene 0.01007 0.10

Benzo(a)anthracene 0.00854 0.010
Chrysene 0.00875 0.010
Benzo(b)fluoranthene 0.00923 0.010
Benzo(k)fluoranthene 0.00723 0.010
Benzo(a)pyrene 0.00911 0.010
Indeno(1,2,3-c,d)pyrene 0.00785 0.010
Dibenz(a,h)anthracene 0.00583 0.010
Benzo(g,h,i)perylene 0.00761 0.010
Note:

mg/L - milligrams per liter.
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_able 13 - Freshwater Sediments
Matrix Accuracy, Precision, and Completeness Goals
ing County/Ellisport Creek Greenspace Project Site

ashon Island, Washington

otal Metals
otal Metals

“otal Mercury

l <VOCs
rganochlorine Pesticides
CBs
~eneral Chemistry

lMonobutyltin
ibutyltin
ributyltin

60108 (ICP)

6020 (ICP/MS)

7471A

8270C-SIM

8081A

8082

Various

8270D Mod./SIM
8270D Mod./SIM
8270D Mod./SIM

See Table 14 -
Freshwater Sediment

See Table 15 -
Freshwater Sediment

N/A

See Table 16
Freshwater Sediment

See Table 17
Freshwater Sediment

See Table 18
Freshwater Sediment

See Table 19
Freshwater Sediment

10-113
10-113
10-113

See Table 14 -
Freshwater Sediment

See Table 15 -
Freshwater Sediment

75-125

See Table 16
Freshwater Sediment

See Table 17
Freshwater Sediment

See Table 18
Freshwater Sediment

See Table 19
Freshwater Sediment

50-150
10-106
10-129

See Table 14 -
Freshwater Sediment

See Table 15 -
Freshwater Sediment

20%

See Table 16
Freshwater Sediment

See Table 17
Freshwater Sediment

See Table 18
Freshwater Sediment

See Table 19
Freshwater Sediment

30
30
30

90%

90%

90%

90%

90%

90%
90%
90%

otes:

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
PH-HCID - total petroleum hydrocarbons - hydrocarbon identification.

/A - not applicable.

ICP - inductively coupled plasma.

*1S - mass spectrometer.

AHs - polycyclic aromatic hydrocarbons.

P:\19897-King County\45486 Ellisport\SQAP Supplemental Work\CDM Ellisport SQAP tables 0506 - Sediment Fresh Water.xIs\Table 13




Table 14 - Freshwater Sediments

Matrix Accuracy and Precision Goals - Total Metals
(EPA Method 6010B)

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Arsenic 75 125 20
Beryllium 75 125 20
Cadmium 75 125 20
Chromium 75 125 20
Copper 75 125 20
Lead 75 125 20
Nickel 75 125 20
Silver 75 125 20
Zinc 75 125 20
Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.
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Table 15 - Freshwater Sediments

Matrix Accuracy and Precision Goals - Total Metals
(EPA Method 6020)

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Arsenic 75 125 20
Beryllium 75 125 20
Cadmium 75 125 20
Chromium 75 125 20
Copper 75 125 _ 20
Lead 75 125 20
Nickel 75 125 20
Silver 75 125 20
Zinc 75 125 . 20
Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.
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Table 16 - Freshwater Sediments

Matrix Accuracy and Precision Goals - Semivolatile Organics (SVOCs)
(EPA Method 8270C)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Phenol 8270C-SIM 26 90 35
2-Chlorophenol 8270C-SIM 25 102 50
1,4-Dichlorobenzene 8270C-SIM 30 130 30
N-Nitroso-di-n-propylamine 8270C-SIM 41 126 38
1,2,4-Trichlorobenzene 8270C-SIM 30 130 30
4-Chloro-3-methylphenol 8270C-SIM 26 103 33
Acenaphthene 8270C-SIM 31 137 19
2,4-Dinitrotoluene 8270C-SIM 28 89 47
4-Nitrophenol 8270C-SIM 11 114 50
Pentachlorophenol 8270C-SIM 17 109 47
Pyrene 8270C-SIM 35 142 36
Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.

N/A - not applicable.

SVOCs - semivolatile organic compounds.
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Table 17 - Freshwater Sediments

Matrix Accuracy and Precision Goals - Organochlorine Pesticides
(EPA Method 8081A)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

gamma-BHC 46 109 14
Heptachlor 51 114 11
Aldrin 53 113 13
Dieldrin 52 127 13
Endrin 56 122 13
4,4'-DDT 41 161 14
TCMX (surr) 34 109 NA
DCB (surr) 30 115 NA
Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.
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Table 18 - Freshwater Sediments

Matrix Accuracy and Precision Goals - Polychlorinated Biphenyls (PCBs)
(EPA Method 8082)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Aroclor 1260 52 108 15
Decachlorobiphenyl (surr) 41 128 NA
Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.
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Table 19 - Freshwater Sediments

Matrix Accuracy and Precision Goals - General Chemistry
(Various EPA Methods)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Phosphorus 75 125 20
Sulfides 75 125 20
Total Organic Carbon 75 125 20
Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.
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Table 20 - Freshwater Sediments

Analytes and Reporting Limits

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Total Metals 6010B (ICP) See Table 21 - See Table 21 - mg/kg
Freshwater Sediment | Freshwater Sediment

Total Metals 6020 (ICP/MS) See Table 22 - See Table 22 - mg/kg
Freshwater Sediment | Freshwater Sediment

Total Mercury 7471A 0.0134 0.25 mg/kg

SVOCs 8270C-SIM See Table 23 - See Table 23 - mg/kg
Freshwater Sediment | Freshwater Sediment

Organochlorine Pesticides 8081A See Table 24 - See Table 24 - mg/kg
Freshwater Sediment | Freshwater Sediment

PCBs 8082 See Table 25 - See Table 25 - mg/kg
Freshwater Sediment | Freshwater Sediment

General Chemistry Various See Table 26 - See Table 26 - mg/kg
Freshwater Sediment | Freshwater Sediment

Monobutyltin 8270D Mod./SIM 5.36 10 Hg/kg

Dibutyltin 8270D Mod./SIM 2.18 10 Ha/kg

Tributyltin 8270D Mod./SIM 2.08 5 pg/kg

Notes:

TPH-HCID - total petroleum hydrocarbons - hydrocarbon identification.

mg/kg - milligrams per kilogram.
Hg/kg - micrograms per kilogram.

N/A - not applicable.

ICP - inductively coupled plasma.

MS - mass spectrometer.
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Table 21 - Freshwater Sediments

Analytes and Reporting Limits - Total Metals
(EPA Method 6010B)

King County/Ellisport Creek Greenspace Pro;ect Site
Vashon Island, Washington

Arsenic 2.43 10
Beryllium 0.00797 0.50
Cadmium 0.0770 0.50
Chromium 0.0813 0.50
Copper 0.128 0.50
Lead 0.710 5.0
Nickel 0.309 2.5
Silver 0.110 0.50
Zinc 1.14 2.5
Note:

mg/kg - milligrams per kilogram.
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Table 22 - Freshwater Sediments

Analytes and Reporting Limits - Total Metals
(EPA Method 6020) : v

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Arsenic 0.0190 0.50
Beryllium 0.00619 0.10
Cadmium 0.00950 0.50
Chromium 0.0158 0.50
Copper 0.134 0.50
Lead 0.0140 0.50
Nickel 0.0166 1.0
Silver : 0.0146 0.020
Zinc 0.109 25
Note:

mg/kg - milligrams per kilogram.
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Table 23 - Freshwater Sediments

Matrix Accuracy and Precision Goals - Semivolatile Organics (SVOCs)
(EPA Method 8270C)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Naphthalene 0.000719 0.0067
2-Methylnaphthalene 0.000884 0.0067
Acenaphthylene 0.000989 0.0067
Acenaphthene 0.000460 0.0067
Fluorene 0.000884 0.0067
Phenanthrene 0.000726 0.0067
Anthracene 0.000699 0.0067
Fluoranthene 0.000480 0.0067
Pyrene 0.000475 0.0067
Benzo(a)anthracene 0.000713 0.0067
Chrysene 0.000566 0.0067
Benzo(b)fluoranthene 0.000423 0.0067
Benzo(k)fluoranthene 0.000460 0.0067
Benzo(a)pyrene 0.00112 0.0067
Indeno(1,2,3-c,d)pyrene 0.000574 0.0067
Dibenz(a,h)anthracene 0.000495 0.0067
Benzo(g,h,i)perylene 0.000675 0.0067
4-Methylphenol 0.00436 0.0330
Benzoic Acid 0.00744 0.8300
Bis (2-ethylhexyl) phthalate 0.00846 0.0330
Butylbenzyl Phthalate 0.00364 0.0330
Dimethyl Phthalate 0.00344 0.0330
Di-n-butyl Phthalate 0.00387 0.0330
Di-n-octyl Phthalate 0.00697 0.0330
Carbazole 0.00239 0.0330
Dibenzofuran 0.00406 0.0330
Retene (TIC Only) N/A N/A
Note:

mg/kg - milligrams per kilogram.
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Table 24 - Freshwater Sediments

Analytes and Reporting Limits - Organochlorine Pesticides
(EPA Method 8081A)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

4,.4'-DDE 0.000288 0.010
4,4'-DDD 0.000202 0.010
4,.4'-DDT 0.000208 0.010
Note:

mg/kg - milligrams per kilogram.
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Table 25 - Freshwater Sediments

Analytes and Reporting Limits - Polychlorinated Biphenyls (PCBs)
(EPA Method 8082)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Aroclor 1254 0.0148 0.050
Aroclor 1260 0.0148 0.050
Total PCBs

Note:

mg/kg - milligrams per kilogram.
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Table 26 - Freshwater Sediments

Analytes and Reporting Limits - General Chemistry
(Various EPA Methods)

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Phosphorus 0.006 0.40
Sulfides 0.065 1.0
Total Organic Carbon 104.1 200
Note:

mg/kg - milligrams per kilogram.
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Table 27 - Marine Sediments
Matrix Accuracy, Precision, and Completeness Goals
King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Total Metals

Total Metals

Total Mercury

SVOCs

PCBs (total)

Total Organic Carbon

6010B (ICP)

6020 (ICP/MS)

7471A

8270C-SIM

8082

9060

See Table 28 -
Marine Sediments

See Table 29 -
Marine Sediments

N/A

See Table 30 -
Marine Sediments

41-128

N/A

See Table 28 -
Marine Sediments

See Table 29 -
Marine Sediments

75-125

See Table 30 -
Marine Sediments

52-108

75-125

See Table 28 -
Marine Sediments

See Table 29 -
Marine Sediments

20%

See Table 30 -
Marine Sediments

15

20

90%

90%

90%

90%

90%

90%

Notes:

RPD - relative percent difference.
MS/MSD - matrix spike/matrix spike duplicate.

TPH-HCID - total petroleum hydrocarbons - hydrocarbon identification.

N/A - not applicable.

ICP - inductively coupled plasma.

MS - mass spectrometer.

SVOCs - semivolatile organic compounds.
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Table 28 - Marine Sediments

Matrix Accuracy and Precision Goals - Total Metals
(EPA Method 6010B) ;

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Arsenic 75 125 20
Cadmium 75 125 20
Chromium 75 125 20
Copper 75 125 20
Lead 75 125 20
Silver 75 125 20
Zinc 75 125 20
Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.
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Table 29 - Marine Sediments

Matrix Accuracy and Precision Goals - Total Metals
(EPA Method 6020)

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Arsenic 75 125 20
Cadmium 75 125 20
Chromium ' 75 125 20
Copper 75 20
Lead 75 125 20
Silver 75 125 20
Zinc 75 125 20
Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.
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Table 30 - Marine Sediments

Matrix Accuracy and Precision Goals - Semivolatile Organics (SVOCs)
(EPA Method 8270C)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Phenol 8270C-SIM 26 90 35
2-Chlorophenol 8270C-SIM 25 102 50
1,4-Dichlorobenzene 8270C-SIM 30 130 30
N-Nitroso-di-n-propylamine 8270C-SIM 41 126 38
1,2,4-Trichlorobenzene 8270C-SIM 30 130 30
4-Chloro-3-methylphenol 8270C-SIM 26 103 33
Acenaphthene 8270C-SIM 31 137 19
2,4-Dinitrotoluene 8270C-SIM 28 89 47
4-Nitrophenol 8270C-SIM 11 114 50
Pentachlorophenol 8270C-SIM 17 109 47
Pyrene 8270C-SIM 35 142 36
Notes:

LCL - lower control limit.

UCL - upper control limit.

RPD - relative percent difference.

MS/MSD - matrix spike/matrix spike duplicate.
Dup - duplicate.

N/A - not applicable.

SVOCs - semivolatile organic compounds.
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Table 31 - Marine Sediments

Analytes and Reporting Limits

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Total Metals 6010B (ICP) See Table 32 - See Table 32 - mg/kg
Marine Sediments | Marine Sediments

Total Metals 6020 (ICP/MS) See Table 33 - See Table 33 - mg/kg
Marine Sediments | Marine Sediments

Total Mercury 7471A 0.0134 0.25 mg/kg

SVOCs 8270C-SIM See Table 34 - See Table 34 - mg/kg
Marine Sediments | Marine Sediments

PCBs (total) 8082 0.0148 0.05 mg/kg
Total Organic Carbon 9060 104.1 200 mg/kg
Notes:

TPH-HCID - total petroleum hydrocarbons - hydrocarbon identification.
mg/kg - milligrams per kilogram.

ug/kg - micrograms per kilogram.

N/A - not applicable.

ICP - inductively coupled plasma.

MS - mass spectrometer.
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Table 32 - Marine Sediments

Analytes and Reporting Limits - Total Metals
(EPA Method 6010B)

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Arsenic 243 10

Cadmium 0.077 0.50
Chromium 0.0813 0.50
Copper 0.128 0.50
Lead 0.71 5.0

Silver 0.11 0.50
Zinc 1.14 25

Note:

mg/kg - milligrams per kilogram.
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Table 33 - Marine Sediments

Analytes and Reporting Limits - Total Metals
(EPA Method 6020)

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Arsenic 0.019 0.50
Cadmium 0.0095 0.50
Chromium 0.0158 0.50
Copper 0.134 0.50
Lead 0.014 0.50
Silver 0.0146 0.020
Zinc 0.109 2.5
Note:

mg/kg - milligrams per kilogram.
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Table 34 - Marine Sediments

Matrix Accuracy and Precision Goals - Semivolatile Organics (SVOCs)
(EPA Method 8270C)

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Naphthalene 0.000719 0.0067
2-Methylnaphthalene 0.000884 0.0067
Acenaphthylene 0.000989 0.0067
Acenaphthene 0.000460 0.0067
Fluorene 0.000884 0.0067
Phenanthrene 0.000726 0.0067
Anthracene 0.000699 0.0067
Fluoranthene 0.000480 0.0067
Pyrene 0.000475 0.0067
Benzo(a)anthracene 0.000713 0.0067
Chrysene 0.000566 0.0067
Benzo(b)fluoranthene 0.000423 0.0067
Benzo(k)fluoranthene 0.000460 0.0067
Benzo(a)pyrene 0.00112 0.0067
Indeno(1,2,3-c,d)pyrene 0.000574 0.0067
Dibenz(a,h)anthracene 0.000495 0.0067
Benzo(g,h,i)perylene 0.000675 0.0067
4-Methylphenol 0.00436 0.033
Benzoic Acid 0.00744 0.83
Bis (2-ethylhexyl) phthalate 0.00846 0.033
Butylbenzyl Phthalate 0.00364 0.033
Dimethyl Phthalate 0.00344 0.033
Di-n-butyl Phthalate 0.00387 0.033
Di-n-octyl Phthalate 0.00697 0.033
Dibenzofuran 0.00406 0.033
1,2-Dichlorobenzene 0.00580 0.033
1,4-Dichlorobenzene 0.00498 0.033
1,2,4-Trichlorobenzene 0.00491 0.033
Hexachlorobenzene 0.00381 0.033
Dimethylphthalate 0.00344 0.033
Hexachlorobutadiene 0.00717 0.033
N-Nitrosodiphenylamine 0.00633 0.033
Phenol 0.00369 0.033
2-Methylphenol (o-Cresol) 0.00472 0.033
2,4-Dimethylphenol 0.00902 0.033
Pentachlorophenol 0.00436 0.17
Benzyl alcohol 0.00587 0.033
Note:

mg/kg - milligrams per kilogram.
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Table 35

Sample Network Rationale

King County/Ellisport Creek Greenspace Project Site

Vashon Island, Washington

Soil Samples

Refine zone of

Bunker C area

uﬁgﬂff;g a 3-4 3-4 (discrete) NWTPH-Dx (3-4) highest Bunker C
P contamination
Former Organochlorine Pesticide (1); Potential residual
greenhouse 1 1 (composite) | Organophosphorous Pesticide (1); pesticides and
footprint Metals: arsenic, lead, cadmium (1) | metals in shallow soil
1 north and 1
North & south south of Evaluate background
of former 2 former Metals: arsenic, lead, cadmium (1) metals
greenhouse greenhouse concentrations
(composite)
Surface Water Samples
Assess Bunker C
uﬁ::f’afef 3 1 2 (3; ";?{;t“s NWTPH-Dx (2), PAHs (2) impact to standing
P P water in wetland
Groundwater Monitoring Wells
Upgradient of 2 (3-months Assess upgradient
concentrated 1 apart) NWTPH-Dx (2), PAHs (2) shallow groundwater
Bunker C area B conditions
Assess impact to
Concentrated 2 (3-months 2 shallow groundwater
Bunker C area 1 apart) NWTPE-Dx (2), PAHS (2) from concentrated
Bunker C area
Between :
Bamiar C aron 1 2 {Smaaina NWTPH-Dx (2), PAHs (2) s“gig‘?"szlfr:‘?:dc‘;’ge'
and Ellisport apart) ’ from concentrated
Cresk Bunker C area
Downgradient Assess impact to
of 2 (3-months shallow groundwater
concentrated 1 apart) NWTRR-Dx (). PAHe:() from concentrated
Bunker C area Bunker C area
Sediment Samples
E“':ﬁ::n?;f:;’ 2003 Apparent Effects Thresholds, Assess upgradient
cF:)n centratad 1 1 (discrete) Table 3-3 in Ecology Publication Ellisport Creek
BurikerC ared Number 03-09-088 (1) sediment conditions
Ellisport Creek, i
downstream 2003 Apparent Effects Thresholds, Aéls“essso:.?'lgfec;;o
from 1 1 (discrete) Table 3-3 in Ecology Publication o dir’?nent fom
concentrated Number 03-09-088 (1)

upland portion of site
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Table 35
Sample Network Rationale

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

(gﬁgcg " Marine Sediment Quality Standards s’:zis:]zi{?;"gzt
P, i 3 3 (discrete) | - Chemical Criteria, Table 1 in P
reek culvert WAC 173-204-320 (3) from upland portion
outfall Area) of site
199 £oot Assess Ellisport
Eli 9 " 3 : Creek sediment
isport Creek 2 2 (discrete) NWTPH-DX (2), PAHs (2) rofile in uboer 16
upstream of P inchezp
culverts )
m Page 2 of 2
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Table 36
Analytical Methods, Sample Containers, and Holding Times

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

Soil
4 lass j
TPH - Diesel and Oil NWTPH-Dx e et 14 Days
(4 degrees Celsius)
Organochlorine 8 oz glass jar
i 8081A 14D
Pesticides (4 degrees Celsius) ays
Organophosphorus 8141A 8 oz glass jar 14D
Pesticides (4 degrees Celsius) =
Metals (arsenic, lead, and 8 oz glass jar
cadmium) GaaE (4 degrees Celsius) MG
Surface Water
500 ml amber bottle with HCI
eservative (2 containers per
TPH - Diesel and Oil NWTPH-Dx pisistalig i copmecs p 14 Days
(4 degrees Celsius)
Groundwater
500 ml amber bottle with HCI
reservative (2 containers per
TPH - Diesel and Qil NWTPH-Dx P sa(mple) # 14 days
(4 degrees Celsius)
1¢ amber bottle (2 containers
PAHs 8270-SIM per sample) 14 Days
Sediment (Freshwater)
8 oz glass jar
T 10B (ICP 14D
otal Metals 6010B (ICP) (4 degrees Celsius) ays
8 oz glass jar
14D
Total Metals 6020 (ICP/MS) (4 degrees Celsius) ays
8 oz glass jar
T 7471A 14D
G ey (4 degrees Celsius) ays
8 oz glass jar
V -Sl 14
i SE10L-3IM (4 degrees Celsius) Days
Organochlorine 8 oz glass jar
2 4
Pesticides 80814 (4 degrees Celsius) I Says
8 oz glass jar
14D
PCBs 8082 (4 degrees Celsius) s
. . 8 oz glass jar
General Chemistry Various 4 degress Celslus) 14 Days
; 8 oz glass jar
Monobutyltin 8270D Mod./SIM (4 degrees Celsius) 14 Days
Cﬂd Page 1 of 2
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Table 36
Analytical Methods, Sample Containers, and Holding Times

King County/Ellisport Creek Greenspace Project Site
Vashon Island, Washington

8 oz glass jar
(4 degrees Celsius)

Dibutyltin 8270D Mod./SIM 14 Days

. . 8 oz glass jar
: 1
Tributyltin 8270D Mod./SIM (4 degrees Celsius) 4 Days

Sediment (Marine)

8 oz glass jar

Total Metals 6010B (ICP) (4 degrees Celsius) 14 Days
8 oz glass jar
Total Metal
otal Metals 6020 (ICP/MS) (4 degrees Celsius) 14 Days
8 oz glass jar
Total M T471A 14D
DLy (4 degrees Celsius) ays
8 lass j
SVOCs 8270C-SIM 0z glass Jar 14 Days

(4 degrees Celsius)

8 oz glass jar

PCB:s (total) 8082 (4 degrees Celsius) 14 Days

. 8 oz glass jar
Total
otal Organic Carbon 9060 (4 degrees Celsius) 14 Days

Cﬂﬂ ‘Page20f2
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APPENDIX A

SAMPLE DEVIATION AND CORRECTIVE ACTION FORMS
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Sample Deviation Form

Project Name and Number:

Material to be Sampled:

Measurement Parameter:

Standard Procedure for Field Collection & Laboratory Analysis (cite reference):

Reason for Change in Field Procedure or Analysis Variation:

Variation from Field or Analytical Procedure:

Special Equipment, Materials or Personnel Required:

Initiators Name: Date:
Project Officer: Date:
QA Officer: Date:
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Corrective Action Form

Project Name and Number:

Sample Dates Involved:

Measurement Parameter:

Acceptable Data Range:

Problem Areas Requiring Corrective Action:

Measures Required to Correct Problem:

Means of Detecting Problems and Verifying Correction:

Initiators Name: Date:
Project Officer: Date:
QA Officer: Date:
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APPENDIX B

FIELD FORMS
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cm FIELD INVESTIGATION DAILY REPORT

Sheet of
Project Project No.
Location Date
Equipment Rental Company To
Equipment Hours F.E. Time from: to: By
Visitors:
Attachments (J Continued
Distribution Initial

rev. 2/02 forms\field\field investigation daily report.p65



SOIL SAMPLING RECORD

Sheet _ of

Project Date
Project No. Sampled By
Weather Reviewed By
a Sample|D

Time Collected
8 | Location
5 Depth
S | SurfaceElevation (feet)
® Sampling Method
Z 5
E Container
5 Composited OYes O No OVYes O No OYes ONo
% | Cooled By

Soil Description/
=z .
o Classification
-
Q.
[
O
(72]
w
=) Odor
- Instrument
S |Head Space |—
< . Background
» | Analysis

Reading
) Name
Split —
Organization

Duplicate No.
5 Archive OYes O No OYes O No OYes ONo
£ | CDMLab OYes ONo OYes ONo OYes ONo
g Other (Describe)
a Name of Analytical Lab

Date Sent

Delivery Method

Chain-of-Custody No.

Comments

Rev.01/02 formslfield\soil sampling record.p65



SURFACE WATER SAMPLING RECORDS

Sheet of

Project:
Project No.:

Date:

Sampled by:

Location:

Reviewed by:

NO.

Sample No.:
Time collected:

LOCATION

Location:

Depth: (feet)

Ref. Elev.: (feet)
Depth to water: (feet)
Water elevation: (feet)

SAMPLING

Sampling method:
Container (s):
Composited: (Yes / No)
Acidified by? What pH?
Cooled by:

Filter type size

DESCRIPTION

Sample appearance:
Sample odor:

pH:

Eh:

Conductivity: (micromhos)
Temperature: (°C)

Other

DISPOSITION

Split Name:

Organization:

Duplicate No:

Archive: (Yes / No)

CDM Lab: (Yes / No)

Other: (Describe)

Name of analytic lab:
Date sent:

Delivery method
Chain of Custody No.:

COMMENTS:

REV. 2002
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m GROUNDWATER SAMPLING RECORD

Samp]e ID Well No.
Project: Date:
Project No.: Sampled By:
Weather: Reviewed By:
Depth to water (TOC) Time Comments
Water Volume in Casing Total Well Depth (TOC)
Volume Purged Before Sampling Screened Interval (TOC)
Purging Method Purge Volume Measurement Method
Time | Flow | Cumulative | Temp Specific pH | Turbidity | Dissolved | Comments
® Rate | Volume (°C) Conductance Oxygen
Z (microsiemens/cm)
o
24
=
o
Sampling Method
o Analytical Matrix Clves  [Cno Ulattached Time Sampled
% Sample Container Preserved By At What pH Filter Type Cooled By
Q S
=
<
72]
Appearance / Odor
'é pH (last stabilized) Temperature (°C)
5 E Eh (millivolts) Specific Conductance (microsiemens/cm)
» Q| OVM-PID Headspace (ppm) Comments
Chain-of-Custody U ves L No Chain-of-Custody ID
Duplicate Sample ID Replicate Sample Nos.
5 ANALYTICAL | Lab Name Date Sent to Lab
'§ LAB Shipment Method
& | SPLITWITH Name (s)
Q Organization (s)
Cther |

L

REV. 2002 forms\groundwater sampiing reccrc
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Revision History
Origination Date: Unknown

Revisions 1.0 through 8.0 :
The status of the electronic files and originals of these versions is unknown.

Revisiaon 8.1 (February 26, 2002)
A copy of this revision is filed in the QA/QC files. The electronic copy is on the server and has
been backed up.

Revision 9.0 (August 28, 2003)

The Quality Assurance Manual underwent significant major upgrade in response to an EPA
review, which noted many deficiencies in the document. The NELAC Manual was used to insure
the Quality Assurance Manual more fully addressed the issues that regulators and clients would
be looking for in our Quality Assurance Manual and to anticipate possibly getting accredited
under NELAC in the near future.

Revision 9.1 (January 28, 2004)
The Quality Assurance Manual underwent the annual review. The organization chart, instrument
list, and SOP list were updated to reflect changes since the last revision.
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1.0

Quality Assurance Policy and Objectives

1.1

1.2

1.3

Mission Statement

OnSite Environmental Inc. provides high quality and timely chemical analyses to
primarily envircnmental, engineering and industrial clients.

Core Values

At OnSite Environmental Inc. we hold the following principles and values to be
the most important, and we consider these values in making decisions in our
business:

Honesty

Safety of our employees and community
Good science

Fairness, and

Quality

* ¢ ¢ o o

Ethics Policy

Ethics is a set of maral principles, a code of right and wrong, or behavior that
conforms to accepted professional practices.

Fraud is an intentional act of deceit that may result in legal prosecution. Unethical
actions become fraudulent when a law is violated. For example, it is unethical to
change the acquisition date of a file for a chromatogram to meet holding times. It
becomes fraud when the results are mailed or faxed to the client (wire fraud or
mail fraud).

All employees at all times shall conduct themselves in an honest and
ethical manner. Compliance with this policy will be strictly enforced.
Unethical behavior is grounds for immediate termination.

Examples of unethical behavior include, but are not limited to the following:

+ Artificially fabricating results

+ Misrepresenting data such as peak integration, calibration, tuning, or system
suitability

Improper clock settings to meet holding times

Intentional deletion of non-compliant data

Improper manipulation of data or software

Improper handling of data errors, non-compliant data, or QC outliers

Lack of reporting unethical behavior by others

* ¢ ¢ ¢

An employee must report any suspected unethical behavior or fraudulent
activities to one of the following management representatives: Robert Wallace,
Technical Director; Karl Hornyik, Laboratory Manager; or Kelley Wilt, Laboratory
QA/QC Officer. If an employee wishes to remain ancnymous, they may choose
to describe the situation in an unsigned note ta one of the above representatives.
If the facts of the case are not clear after an investigation, a committee of senior
employees may be asked to investigate the situation further and offer an opinion
to the owners of the corporation.



1.4

1.5

Standards of Conduct

Our standards are those generally expected of empioyees in any professional
business organization. Employees engaged in any of the following activities, or
others deemed equally serious, will forfeit all benefits of employment:

Theft or embezzlement

Willful viclation of safety or security regulations

Conviction of a felony

Working for a competitor

Establishing a competing business

Being intoxicated or under the influence of drugs or alcohol while at work
Possession of drugs on the job

Falsification of records

Abuse, destruction, waste or unauthorized use of equipment, facilities or
materials

¢+ Gambling while on premises

+ Chronic tardiness or absenteeism )

+ Breech of company or client confidentiality

* & O ¢ & ¢ O oo

This list of offenses is to highlight general company expectations and standards
and does not include all possibie offenses or types of conduct that will result in
discipline or discharge. Management reserves the absolute right to determine the
appropriate degree of discipline, including discharge, warranted in individual
cases.

There may be no aicohalic beverages on the company premises, other than at
times designated as company functions. At such times, non-aicoholic beverages
will be provided as well.

Company palicy requires employees to have no relationships or engage in any
activities that might impair their independence or judgement. Employees must
not accept gifts, benefits or hospitality that might tend to influence them in the
performance of their duties. It is expected that there will be no employment by
any competing company, nor any employment by any outside interest or
engaging in any outside activity that might impair an employee's ability to render
full time service to OnSite Environmental Inc.

Confidentiality

During the course of business, employees are privy to data or information
considered confidential or proprietary by our clients. This information includes,
but is not limited to, test results, origin of samples, business relationship with
client, any procedures and processes that they conduct or investigate,
information about their business, our own laboratory procedures, and clients. All
such information is kept strictly confidential and discussed only with corporate
officers for the client's company. The information will not be discussed with
anyone, even those within the client's company not designated as a contact,
without prior permission from the client.

We are often contacted by government agencies or consultants hired by our
clients. Without express permission, we only discuss the test methods or QC
limits, and then solely if it is obvious from the conversation that the caller has a
copy of the original report. Any discussion of the information listed in the above
paragraph requires written permission from the designated contact. Permission
by the designated contact may be granted by phone and should be followed in
writing.



1.6

1.7

Complaint Resolution

Anytime a serious complaint is received, it is recorded in a permanent record so
it can be tracked to insure resaclution and brought to the attention of
management.

A serious complaint is one that questions the validity of our resuits. Standard
Operating Procedure 1.13 addresses the steps taken to document and rescive
the complaint. In general, the nature of the complaint is documented and then
given to the President or Technical Director. Someone is assigned to resoive the
issues. The progress of the complaint is tracked during weekly staff meetings.
Finally, after resolution, the complaint is fully documented and kept in the
Laboratory QA/QC Officer's files for future reference.

Objectives
The overall objective of the quality assurance program for OnSite Environmental

Inc. is to provide legally defensible analytical data that meet or exceed customer
and regulatory requirements. To accomplish this, the following are done.

. # Maintain appropriate chain of custody of samples submitted to the laboratory.

¢+ Maintain an effective, on-going quality control program to measure and verify
labaratery performance.

+ Monitor daily operational performance of the laboratory and provide timely

corrective action for out of control events.

Track corrective actions for resolution and appropriateness.

Meet data requirements for accuracy, precision and completeness.

Maintain traceability of measurements.

Maintain complete records of data and reparts generated by the laboratory.

Provide sufficient flexibility to allow controlled changes in routine methods

and Standard Operating Procedures to meet specific client data quality

objectives.

Maintain a data review process.

+ Train employees in good analytical technique and in requirements of
Standard Operating Procedures they are responsible to perform.

* ¢ & & o
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In order to facilitate these objectives, OnSite Environmental Inc. uses four
controlled types of documents to establish the steps necessary to achieve these
objectives.

Quality Assurance Manual (QAM) -- The primary Quality Control/Quality
Assurance document for the laboratory is the Quality Assurance Manuai. This
manual provides an overview of the entire quality assurance program for OnSite
Environmental Inc. The President/Technical Director, Laboratory Manager and
Laboratory QA/QC Officer must approve the Quality Assurance Manual. The
Quality Assurance Manual will be reviewed and revised, if necessary, at least
annually.

Standard Operating Procedures (SOP) - Standard Operating Procedures
document in sufficient detail the steps necessary to reproduce specific tasks
within the laboratory. They are written to insure consistency from employee to
employee and from day to day. They also serve as excellent training and
reference documents for new employees. The auther of the SOP, the Laboratory
Manager and the Laboratory QA/QC Officer must approve Standard Operating
Procedures. Each SOP will be reviewed and revised, if necessary, at least
annually.



Laboratory Notebocks - Labaoratory notebecks are used to document critical
measurements and information such as sampie weights, sampie volumes,
extract final volumes, dilutions, standard preparations, instrument maintenance,
refrigerator, pipette and balance calibration and verification activities etc. These
bound notebooks are controlled documents that are tracked by the Laboratory
QA/QC Officer. The procedure for controiling, maintaining and reviewing
Laboratory Notebooks can be found in Standard Operating Procedure 1.01.

Quality Assurance Project Plans (QAPP) - These documents are typically
created and provided by our clients. These documents may detail specific data
quality objectives that are to be met for a specific client project. Since these data
quality objectives may differ from what is internally defined by OnSite
Environmental's QA/QC program, it is absolutely required that the QAPP be
submitted to OnSite Environmental Inc. for approval before work is started at the
laboratory so that we can determine if the data quality objectives can be met and
what, if any, changes need to be made in our Standard Operating Procedures,
QA/QC program or reperting process to achieve these data quality objectives.
OnSite Environmental Inc. will not be responsible for external data quality
objectives that are not achieved unless we have approved a written QAPP prior
to the beginning of the project. Clients that submit work to us without an,
approved written QAPP specifically agree to the data quality objectives
specified by OnSite Environmental’s internal QA/QC program.

2.0 Organization and Personnel

241 Organization .
The organization of the laboratory persennel is organized in the following
manner:
C 1
Blair Geodrow Rabert Wailace
Administrative Directar President/Techmcal Director
T
DOavd Baumerster { Kart Homyk Kellay Wit .
Project Manager L Laboratary Manager Lanoratory QA/QC Officer !
' T
Sample Custadian Peggy McKalson ~ %‘ = | cwfsmﬂ
i Assintant Senior Chemist GC & GC/MS Dept. Chemist
Inorganics/Wat Chem Qrganics Dept Extractions Dept
Karen McKinney Stacay Curan Tracay Kallar
Anatyticai Chemist, ICP/MS Saenior Chemist, GC/MS Volatiles Analytical Chemist
Sara Snyder Mark Lathrop Falicigad Ca-Graves
Analytical Chamist, ICP Senior Chemist, GC/MS Semivolatiles Analytical Chemist
Felicidad Co-Graves Kathryn Speirs Kendell Sanas
Analytical Chemist Senior Chamist, GC/ECD Pesticdes/PC3s Chemist
Arina Podnozova Qana Young
Chemist Analytical Chermist, GC Volatile Fuels
Clivia Wickiein Tracay Keller
Chemist Anaiytical Chemist, GC Semivolatile Fuels
2.2 Job Descriptions and Quality Assurance Responsibilities

The following positions are presently defined at OnSite Environmental Inc.
Resumes of the key management pasitions can be found in Appendix A.
Although the minimum requirements are desirable, equivalent education,
experience or demonstrated transferable skills may be substituted for the
requirements at the discretion of the Technical Director.

President/Technical Director




Requires a minimum of a BA cor BS in chemistry or related scientific field and at
least eight years of laboratory experience. Management experience is highly
desirable.

The Technical Director is ultimately responsible for the entire laboratory and the
implementation of the quality assurance program.

The Technical Director shall certify that personnel with appropriate educational '
and/or technical background perform all tests for which the laboratory is
accredited. Such information shall be documented.

Administrative Director

Requires a minimum of a BA or BS, preferably in chemistry or other scientific
field, and at least three years of management experience.

The Administrative Director is responsible for the front office activities, which
include:

Client services

Payroll

Personnel

Purchasing

Accounts payable
Accounts receivable
Contract administration.

* & ¢ ¢ ¢ ¢ 0

Laboratory Manager

Requires a minimum of a BA or BS in chemistry or related scientific field and at
least five years of laboratory experience at the analyst level. Management
experience is highly desirable. The Laboratory Manager reports directly to the
President/Technical Director. :

The Laboratory Manager is responsible for:

+ Manage and help laboratory staff with production issues such as work
schedules, workioads, instrument troubleshooting, and reporting of data.

¢+ Impiement and supervise the quality assurance program.
+ Supervise and maintain the data review processes.

+ Perform Tier Il data reviews.

¢ Train staff.

Laborato C Officer

Requires a minimum of a BA or BS in chemistry or related scientific field and at
least four years of laboratory experience at the analyst level. Experience in data
validation, statistics or previous QA/QC experience is highly desirable. The
Laboratory QA/QC Officer reports directly to the President/Technical Directar.

The Laboratory QA/QC Officer shall:

¢ Serve as the focal paint for QA/QC and be responsitle for the oversight and
review of quality contrel data.



+ Have functions independent from laboratory operations for which cne has
quality assurance oversight.

+ Be able to evaluate data objectively and perform assessments without
outside (e.g., managerial) influence.

¢+ Have documented training and experience in QA/QC procedures.

+ Have a general knowledge of the analytical test methods for which data
review is performed.

+ Arrange internal laboratory audits at least annually.
Arrange for performance evaluations and maintaining accreditations.

+ Notify laboratory management of deficiencies in the quality assurance
program and monitor corrective acticon.

¢ Maintain QA/QC documents and reports.

¢ Monitor complaints and corrective actions for resolution.

+ Assist Laboratory Manager with Tier Il data reviews.

Project Manager

Requires a minimum of a BA or BS, preferably in chemistry or other scientific
field, and at least cne year of laboratory experience at the analyst level. The
Project Manager reports directly to the Administrative Director except for
technical issues, which should be directed to the Technical Director, Laboratory
Manager and/or Laboratory QA/QC Officer as appropriate.

Typical duties of the Project Manager include:

Work with clients on establishing the analytical scope of each client project.

Review client data quality objectives to make sure we can meet them.

Initiate specialized work plans for projects under QAPP guidance.

Supervise the purchasing, preservation and shipment of bottles and

containers for client projects.

+ Supervise the Sample Custodian in receiving and maintaining proper chain of
custody procedures of incoming samples.

+ Coordinate sample testing within holding time and turn around time
restrictions within the laboratory.

+ Coordinate subcontracting of analytical work to other Iaboratones

Perform Tier |l data reviews.

¢ Coordinate preparation of preliminary and final reports and electronic data

deliverables.

LA R 2 4
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Senior Chemist

Requires a minimum of a BA or BS, preferably in chemistry or other scientific
field, and at least three years of laboratory experience at the analyst level.
Experience and training may be substituted for educational requirements. Senior
Chemists report directly to the department supervisor or the Laboratory Manager.

Senicr Chemists duties include:

Help extract or digest samples.
Maintain and calibrate instruments.
Pregare and analyze sampies.
Process and report data.

Document non-conformances.
Perform Tier | and Tier Il data reviews.

* ¢ ¢ ¢ o o



¢+ Troubleshoot and repair analytical equipment.
+ Develop new methaods.

Analytical Chemist

Regquires a minimum of a BA or BS, preferably in chemistry or other scientific
field, and at least one year of laboratory experience. Experience and training may
be substituted for educational requirements. Analytical Chemists report to their
department supervisor or to the Laboratory Manager in the absence of a
department supervisor.

Analytical Chemists duties include:

Help extract or digest samples.
Maintain and calibrate instruments.
Prepare and analyze samples.
Process and report data.

Perform Tier | data reviews.
Document non-conformances.

LR 2 B R R 4

Chemist

Requires a minimum of a high school diploma and preferably at least one year of
college chemistry. Chemists report to the department supervisor or to the
Laboratory Manager in absence of a department supervisor.

Chemist duties typically include:

Extract or digest samples.
Maintain and calibrate instruments.
Prepare and analyze samples.
Process and report data.

Perform Tier | data reviews.
Document non-conformances.

LR R B B R 4

Sample Custodian

Regquires a minimum of a high school diploma. The Project Manager supervises
the Sample Custodian.

Sample Custodian duties include:

Log in samples maintaining proper chain of custody protocols.
Document non-conformances.

Maintain sample storage facilities.

Coordinate sample disposal.

Pack and ship sample containers to clients.

Assist Project Manager and Administrative Director in their duties.

* & & & ¢ 0

Office Assistant

Requires a minimum of a high school diploma. The Project Manager supervises
the Office Assistant.

Office Assistant duties include:

10



23

2.4

¢ Create reports from submitted sample data.
¢ Assist Project Manager and Administrative Director in their duties.

Personnel Training

OnSite Environmental Inc. has a formal training program covered in Standard
Operating Procedure 1.06. In general, emplayees are familiarized with the
Quality Assurance Manual, the Health and Safety Manual, the Employee Manual,
and the Standard Operating Procedures they are expected to perform. A tour of
the laboratory is given with attention given to the safety features of the laboratory
such as fire extinguishers, first aid kits, eye wash stations, spill kits, fire escapes,
etc. :

Training in first aid and CPR is offered to the employees occasionally to make
sure most employees have current certifications.

A training record is kept for each employee documenting when and what training
has been received by the employee and by whom the training was given.

Each chemist must also pass a Demonstration of Capability procedure to
document that they can achieve acceptable precision and accuracy from their
technique with each of the technical Standard Operating Procedures they
perform.

Employees are encouraged to attend external training courses to further their
knowledge of analytical chemistry. Employees should contact the Technical
Director for what steps they need to take to coordinate time off and
reimbursement if the suggestion is approved.

Quality Assurance Document Contral, Distribution and Revision

The Quality Assurance Manual, Standard Operating Procedures and Laboratory
Notebooks are controlled documents. The revision history and distribution of
these documents must be recorded using the Standard Operating Procedure
1.07 used to control documents. The Laboratory QA/QC Officer is responsible for
document control. .

Uncontrolled versions of these documents are acceptable but the distribution and
revision distributed must also be documented as discussed in SOP 1.07. Only
the Technical Director, Labaratory Manager and Laboratory QA/QC Officer may
authorize the release of controlled documents.

Standard Operating Procedure 1.00 details the process required to create,
review, revise, promulgate, retire and archive Standard Operating Procedures.

Standard Operating Pracedure 1.01 details the process required to create,
promulgate and archive Laboratery Notebooks and to do a QA/QC review of their
contents.

The Quality Assurance Manual and appropriate Standard Operating Procedures

are distributed by the Labaratory QA/QC Officer to each department for access
by all employees.

1



Quality Assurance Assessments

2.5.1 Internal Audits

The Laboratory QA/QC Officer manages internal audits at two levels. A monthly
audit is performed using Standard Operating Procedure 1.14 and an annual audit
is performed using Standard Operating Procedure 1.15.

In general, the monthly audit consists of a random 10% QA/QC review of the
reports generated from the previous month. Spot checks on these reports
generally focus on issues related to the nermal production procedures asscciated
with the processing of samples within the laboratory such as:

Check in and acceptance of sample into laberatory

Sterage temperature and location of client samples

Sample extraction SOPs followed correctly

Samples analyzed using correct SOP procedures

Initial Calibration, Initial Calibration Verification and Continuing Calibration
Verifications performed properly

Quality Control limits met for precision and accuracy
Non-conformances documented property _

Corrective actions on non-conformances appropriate

Data review process followed

Raw and electronic data properly dacumented, gathered and archived
Report generated correctly and without transcription errors

Case narrative included and adequately addresses any issues with data

* & ¢ ¢ o
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A report of any deficiencies and issues found during the audits will be submitted
to the Technical Director, Administrative Director, Laboratory Manager and
Project Manager. A copy of the report will be maintained in the Laboratory
QA/QC Officer’s files. The Laboratory Manager is required to address any
deficiencies and document their resolution.

The annual audit is a more thorough look at alt QA/QC operations for the
laboratory. This audit is to occur in January of each year following Standard
Operating Procedure 1.15. Fallowing the audit, the Laboratory QA/QC Officer
shall prepare a report summarizing the results of the annual audit and the
menthly audits from the previous year. The report will be presented to
management for the management review process.

2.5.2 Managerial Review

In February of each year, the Technicai Director, Administrative Qirector,
Laboratory Manager, Laboratory QA/QC Officer and Project Manager will hold a
meeting to conduct a review of its quality system and its testing and calibration
activities to ensure its continuing suitability and effectiveness and to introduce
any necessary changes or improvements in the quality system and laboratory
operations. The review shall take account the cutcome of recent internal audits,
performance audits, any changes in the volume and type of work undertaken,
feedback from clients, corrective actions and other relevant factors. This
procedure is covered in more detail in Standard Operating Procedure 1.16. The
results from this meeting shall be documented and a copy of the report shall be
kept in the Laboratcry QA/QC Officer’s files. The Laboratory Manager is required
to address and document the resolution of any deficiencies.
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2.5.3 Performance Audit

Performance audits are typically performed as part of the accreditation process.
The audit can include three different activities including performance evaluation
samples, reviews of QA/QC documents such as the Quality Assurance Manual
and Standard Operating Procedures and onsite audits by the accrediting
authority. The Technical Director, Laborataory Manager or Laboratory QA/QC
Officer may also order a single biind or double biind performance evaluation if
they feel it wouid be helpful in identifying QA/QC problems within the laboratory.
The performance audit process is covered in Standard Operating Procedure
1.17. The report of any performance audits shall be kept in the QA/QC Officer’s
files and the Labaoratory Manager is required to address and document the
resolution of any deficiencies.

2.54 Audit Review/Corrective Actions

The review and corrective action process is included as part of the Internal Audit,
Management Review and Performance Audit Standard Operating Procedures
1.15, 1.16 and 1.17. Standard Operating Procedure 1.18 details the process for
documenting non-conformances and the asscciated corrective action.

3.0 Facilities and Equipment

3.1

Facility Description
OnSite Environmental Inc. is located at 14648 NE 95™ Street, Redmond,
Washington 98052. This facility supports all normal laboratory operations.

The volatiles department has its own HVAC system that is independent frem the
extractions lab, semivolatiles labs and inorganic lab.

Zoned heating and air-conditioning maintain temperature within the laboratory.
Temperature is generally set for employee comfort at normal room temperature
of 68-72 °F. If a specific test method requires a controlled temperature, humidity
or other environmental control, such controls can be found in the individual test
Standard Operating Procedure.
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3.2

Floorplan
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Instrumentation and backup aiternatives

All GC and GC/MS departments have back-up instrumentation. The metals

department uses the ICP/MS to backup all functions of the ICP. The ICP can
partially backup the ICP/MS; however, it cannot achieve the ultra low detection
limits of this instrument.

GC Volatiles

Daryl:

Hope:

GC/MS Volatiles

Albert:

Jessie:

GC Serial #3235A46317

Hewlett Packard 5890 Series || GC/PID/FID
Tekmar/Hewlett Packard 2032 Automatic Liquid Sampler
Tekmar Liquid Sampte Concentrator 2000

GC Serial #3203A40474

Hewlett Packard 58390A Series 1| GC/PID/FID
Varian Archon Autosampler

Tekmar Liquid Samplie Concentrator 2000

GC Serial #3336A57367

MS Serial #3440A02022

Hewlett Packard 5830 Series Il plus Gas Chromatograph
Hewlett Packard 5972A Mass Spectrometer

Varian Archon Autosampier

Hewlett Packard Liquid Sample Concentrator

GC Serial #US000335686
MS Serial #US94260049
Hewlett Packard 6830A Gas Chromatograph
Hewlett Packard 5873N Mass Spectrometer
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3.3

GC Semivolatiles

Lucy:

|saac:

Varian Archon Autosampter
Tekmar/Dohrmann Liquid Sample Concentrator 3100

GC Serial #3235A45841
Hewlett Packard 58390 Series || GC/FID/FID
Dual Hewlett Packard Autosamplers

GC Serial #2728A13937
Hewlett Packard 5850 GC/FID/FID
Dual Hewlett Packard Autosamplers

GC/MS Semivolatiles

Ralph:

Corey:

GC/ECD

George:

Frank:

GC Serial #3336A55281

MS Serial #3434A01677

Hewilett Packard 5890 Series Il plus Gas Chromatograph
Hewlett Packard 5872 Mass Spectrometer

Hewiett Packard Autosampler

GC Serial #US00007773

MS Serial #US82321650

Hewlett Packard 6890 Gas Chromatograph
Hewlett Packard 5373 Mass Spectrometer
Hewlett Packard Autosampler

GC Serial #3140A39359
Hewlett Packard 5890 Series Il Gas GC/ECD/ECD
Hewlett Packard Autosampler

GC Serial #US82305459
Hewlett Packard 6890 plus GC/ECD/ECD
Hewlett Packard Autosampler

Inorganics/Wet Chemistry

Phoenix (ICP)

Elan (ICP/MS):

Grandma (CVAA):

Aguamate

ICP Serial #2L03068480
Varian Vista-MPX
Varian SPS-5 Autosampler

ICP/MS Serial #0779906
Perkin Elmer Elan 6100 ICP/MS
Perkin Eimer AS90/381 Autosampler

AA Serial #128132
Perkin Eimer 2380 Atomic Absorption Spectrophotometer

UV/VIS Spectrophotometer Serial #AQA 113606
Thermo Spectronic Helios Aquamate

Maintenance Activities

Preventative maintenance is an important part of a Quality Assurance Program.

Maintenance activities are all described in their respective Standard Operating
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Procedures for the following equipment:

Refrigerator Maintenance 8.01
Pipette Calibration 8.03
Thermometer Calibration - 8.04
Balance Calibration 8.05
Sonicator Calibration . 8.08
Microwave Calibration 8.09
DI Water System Maintenance 8.10
Laboratory Maintenance 8.13
Glassware Cleaning and Washing 8.14
Oven Maintenance ' 8.15

4.0 Sample Processing

4.1

Sample Receiving and Storage

When samples arrive in the laboratory, the Sample Custodian logs the samples
into the laboratory using Standard Operating Procedure 1.02. The Sample
Custodian works closely with the Project Manager to make sure the analysis plan
meets the customer requirements and that any special requirements detailed in a
client quality assurance project plan are met and conveyed to the rest of the
laboratory. This procedure includes the following steps:

Verify samples for damage and proper preservation and temperature
Verify samples arrived within acceptable holding time

Verify the sample labels match the chain of custody

Verify that the samples meet the acceptance policy of the laberatory
Assign a project number to the sample group

Assign a sample identification number to each sample and labels each
sample

Log the required information into a sample notebook for record keeping
Complete and sign the chain of custody and creates a project file
Document any non-conformances found

Store samples in the proper refrigerators

Complete and distribute the paperwork required for each testing protocal
Prepare documents and shipments of samples to be subcontracted

* ¢ ¢ ¢ b o

* & ¢ b @

Evidence of collection, shipment, receipt and laboratory custody until disposal
must be documented. Documentation is accomplished by means of a chain of
custody record that records each sample and the individuals responsible for
sample collection, shipment and receipt. A sample is considered to be in custody
if it is:

In a person’s actual possession

In view after being in a person’s actual possession
Locked or sealed to prevent tampering

In a secured area accessible only to authorized personnel

* o & ¢

OnSite Environmental Inc. refrigerators and laboratory space are considered a
secured area thus chain of custody is considered to be maintained the entire time
they are stored and processed while at our facility. This procedure is adequate
and acceptable for the vast majority of our clients.
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Some quality assurance project plans require a much stricter custody procedure.
In such cases, the sampies will be stored in locked refrigerators maintained by
assigned sample custodians. Employees will have to obtain the samples from the
sample custodian and sign for the samples. The emplayee will return the sample
to the sample custodian immediately after using the sample unless it is to be
consumed in analysis. Sample extracts will also be kept in locked refrigerators
and the sample custodian will release them to the chemist when they are ready
to analyze the sample extract. This procedure is detailed in Standard Operating
Procedure 1.03.

Sample Preparation

The actual sample preparation steps are provided in the Standard Operating
Procedure for each analytical method. The extraction and digestion departments
alsc are careful to document proper chain of custody and non-conformances as
the samples are being processed. The organic extracticn and inorganic digestion
departments maintain the following Standard Operating Procedures to maintain
consistency in the actual practices they use tc prepare samples:

Organic Extraction Department

¢ Separatory Funnel Water Extractions Method 3510C SOP 3.08
¢ Ultrasonic Saoil Extractions Method 35508 SOP 3.07
¢+ Waste Dilution Method 3580A SOP 3.06
¢ Acid Cleanup Method 3665A SOP 3.00
+ Silica Gel Cieanup Method 3630C SOP 3.03
+ Florisil Cleanup Method 3620B SQOP 3.01
¢ Alumina Cleanup Methed 36118 SOP 3.02
+ Sulfur Cleanup SOP 3.04
¢ Sonicator Calibration SOP 8.08
¢+ Diazomethane Generation SOP 3.08
¢+ Glassware Washing and Cleaning SOP 8.14

Inorganic Digestion Department

+ Dissolved Metals Water Preparaticn Method 3005A SOP 6.02
+ Hotplate Water Digestion Method 3010A SOP 6.03
+ Hotplate Soil Digestion Method 30508 SOP 6.06
+ Microwave Assisted Water Digestion Method 3015 SOP 6.04
¢ Microwave Assisted Sail Digestion Method 3051 SOP 6.07
¢+ Calibration of Microwave SOP 8.09
¢ TCLP Preparation Method 1311 SOP 6.00
+ SPLP Preparation Method 1312 SOP 8.01
¢ Glassware Washing and Cleaning SQOP 8.14

Sample Analysis & Data Generation

The sample analysis and data generation procedures for sampie holding time,
sample preparation, instrument tuning and calibration, quality control
requirements and data reduction e.g. are detailed in the Standard Operating
Procedure for each method. See Appendix B for a list of tests and the associated
Standard Operating Procedure number for which OnSite Environmental Inc.
currently maintains accreditation.

4.3.1 Manual Integrations

The initials of the analyst and the date of any manual integrations are required on
all raw data. Standard Operating Procedure 1.12 gives examples of proper and
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4.4

4.5

improper integrations for different situaticns and how to document any manual
integrations that are done to correct for improper auto-integration.

432 Traceability of Standards and Calibrations

It is important to be able to trace and document the standards we purchase,
prepare and use to calibrate and verify the calibration of our instruments.
Standards and neat chemicals used to make analytical standards and spiking
solutions internally are tracked by lot number and are assigned internal
identification numbers as they are recorded in laboratory notebooks upon receipt
from the vendor. Calibration standards and spiking solutions prepared from these
materials are aiso tracked in laboratory notebooks and assigned identification
numbers so they can be tracked during sample preparation and sample analysis.
Standard Operating Procedure 1.11 details this procedure.

4.3.3 Initial Calibration Verification

It is OnSite Environmental Inc. policy that all initial calibrations for SW-846
methods must be verified with an initial calibration verification (ICV) standard.
This standard should be near the midpoint of the calibration curve and is typically
the same concentration as the continuing calibration verification standard. The
ICV should be from a different manufacturer unless this is not feasible. In this
case, a standard with a different lot number may be selected from the same
manufacturer.

The ICV requirement can be useful to identify the following issues:

¢ Manufacturer incorrectly made the standard

¢ Standard has degraded and needs to be replaced
+ Errors in standard preparation by the analyst

+ Identifying poor (non-linear) calibration curves.
Data Review

OnSite Environmental Inc. employs a three-tiered data review process.
Checklists are used to document each level of review. In general, the chemist
performs the Tier | review. The chemist then submits the data to a senior
chemist, the Laboratory Manager, the Laboratory QA/QC Officer, or the
Technical Director for a Tier |l review. If corrections need to be made after the
Tier Il review, then the data is given back to the chemist to correct and resubmit
to the Tier |l process. Otherwise, the data is submitted to the Project Manager
who coordinates the generation of the report and performs the final Tier Ill review
before signing off on the data and submitting it to the client. Any changes in the
data found during a Tier Ill review need technical agreement by the Technical
Director, Laboratory Manager or Laboratory QA/QC Officer. Preliminary data
submitted to the client must pass through the Tier Il [evel and be clearly marked
as preliminary data. The data can then be reviewed again at a later time before
the final report is submitted to the client. This review procedure is detailed in
Standard Operating Procedure 1.04.

In addition to this three-tiered data review process, a random 10% of all final
reports generated each month undergo an audit by the Laboratory QA/QC Officer
as outlined in Standard Operating Procedure 1.14.

Data Reporting and Electronic Data Deliverables

The Administrative Director and Project Manager coordinate report generation
with assistance from the Office Assistant. The reporting requirements and the
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4.6

47

process to generate reports are described in Standard Operating Procedure
1.18. OnSite Environmental Inc. makes a concerted effort, whenever possitle, to
reduce the amount of hand entering of data to avoid transcripticn errors. Results
from the instruments are electronically processed intc a report using scftware or
macros (typically Microsoft Excel). The results are then cut and pasted intc the
final repert (Microsoft Waord) with the help of macros so that data that is entered
by hand is minimized.

The Laboratory Manager coordinates electronic Data Deliverabies (EDDs). Since
each client requires their own format, Standard Operating Procedure 1.19 only
addresses how to verify the EDO to insure its accuracy and agreement with the
final report.

Back up of Electronic Data and Archiving of Data

The file server is backed up once a month. The data backed up includes all
analytical data files, final reports and any other documents generated by the front
office. A redundant back up copy is also made and stored at an off-site location.

The hardcopy of all the raw data and reports are kept on file for several months
so staff has easy access to the data or reports. When the files begin to get full,
the excess data is archived into file boxes, labeled and sent to a secure, third
party, off-site archival company where the data can be accessed upon request.
Data is maintained for a minimum of five years.

The back up and archival procedures are detailed in Standard Operating
Procedure 1.05.

Sample and Waste Disposal

Itis OnSite Environmental Inc. policy to store samples for 30 days following
analysis for follow-up analyses and to give the client time to request that the
samples be archived, returned or disposed. Clients are typically not charged for
sample disposal unless the material is extremely hazardous and could not be
disposed of in our normal waste streams. If the client wishes us to return the
samples, the client can either pick them up at the laboratory or pay for us to ship
them back under chain of custody. If the client selects to archive the samples, a
small fee per sample per month is assessed. The procedures for sample return,
archival and disposal are addressed in Standard Operating Procedure 1.08.

Organic sample extracts are kept, at a minimum, until the holding time specified
by the method expires (typically 45 days or less). Inorganic sample digests are
kept, at a minimum, for 30 days.

When samples are scheduled for disposal, employees follow Standard Operating
Procedure 1.08, which specifies that the samples be segregated into the
following waste streams:

+ Solid wastes (predominately hydrocarbon contaminated soils)

¢+ Acidified aqueous wastes (predominately hydrochleric, nitric & sulfuric acid)
+ Solvent wastes (predominately hexane, methylene chioride and acetone)

¢+ PCB contaminated oils

Samples that do not fit these waste streams are set aside and handled on a case
by case basis.



5.0 Quality Control

5.1

52

53

54

5.5

5.6

5.7

5.8

Definition of a Batch

Samples from different projects and clients may be batched together for quality
control purposes uniess a quality assurance project plan specifies that the quality
control samples must be selected from that particular project. A batch can consist
of up to twenty client samples in addition to any quality control samples that are
required. The samples must be extracted, digested or otherwise prepared for
analysis within a twelve-hour window. If more than twenty samples are to be
extracted, a second batch of quality control samples must be generated. The
types of quality control samples can differ depending on the method. Accuracy is
assessed with any surrogates that are used and the spike blank and any matrix
spike samples that are required by the method. Precision is assessed by any
sample duplicates or matrix spike duplicates that are required by the methad.

Method Blanks

Method blanks are used to make sure that the extraction and analysis
procedures did not contribute contamination to the analysis.

Spike Blanks

Spike blanks are used to make sure that the analytes of interest can be
accurately recovered from a blank matrix.

Matrix Spike/Matrix Spike Duplicate Samples

Matrix spike samples are used to make sure the analytes of interest can be
accurately recovered from the sample matrix. The matrix spike duplicate is aiso
used to make sure the analytes can be repeatedly recovered in an accurate and
precise manner.

Dljplicate Samples

Duplicate samples are used to make sure that sample results can be reproduced
in a precise manner.

Surrogates

Surrogate compounds are compounds similar to the analytes. of interest that are
added to the sample at known concentration in order to track the accuracy of the
sample extraction and analysis.

Standard Reference Materials

Standard Reference Materials are typically soil or sediment samples obtained
from third party sources that have been extensively tested and have certified
concentrations or concentration ranges of analytes of interest. Some quality
assurance project pians require us to process a standard reference material
while processing their samples as an accuracy check on our extraction and
analysis procedures. OnSite Environmental Inc. currently analyzes standard
reference material only if required by a client's quality assurance project pian.

Clients are responsible for the cost of purchasing or providing standard reference
materials if required by their project.

Trip and Storage Blanks

Trip and storage blanks are useful in tracking potential contamination issues with
sample shipping and storage. These types of blanks are analyzed cnly if
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6.0

5.9

5.10

5.11

specified or submitted by the client or quality assurance project pian. Clients are
typically charged for these samples.

Method Detection Limit Studies

Method detection limit studies are cenducted annually for all accredited test
methods. Standard Operating Procedure 1.20 specifies how this procedure is to
be handled.

Demonstration of Capability

New methaods must undergo a Demonstration of Capability (initial precision and
accuracy study) to verify that the method is performing adequately. Standard
Operating Procedure 1.21 specifies how this test is to be done. Each sample
preparation technician and chemist as part of our training program also conducts
these studies. ‘

Solvent and Chemical Lot Checks

Each new ot of solvents, acids and bulk chemicals used to extract or digest
samples is checked for interferences and contamination before it is used in the
laboratory. Standard Operating Procedure 1.10 details how this is done.

Quality Assurance

6.1

6.2

Accuracy

Accuracy is generally expressed as percent recovery, which is calculated as:
b) A’: *

Percent Recovery (%R) = E'— 100

4

Where: X, is the observed concentration of the analyte.
C, is the true concentration of the analyte.

The acceptable range for accuracy is determined by the method or by control
charting of actual laboratory samples. The analyst is responsible for verifying that
the surrogate, spike blank and MS/MSD percent recoveries meet the quality
control limits. A non-conformance memao and corrective action must be initiated if
the analyte does not fall within the appropriate quality control limits.

Precision

Precision is generally expressed as relative percent difference, which is
calculated as:

IXI-XZ‘

Xi+X 2}
2

Where: X, is the concentration from the first replicate sample.
X is the concentration from the second replicate sample.

Relative Percent Difference (RPD) = *100

The acceptabie range for precision is determined by the method or by control
charting of actual laboratory samples. The analyst is responsible for verifying that
the duplicate or MS/MSD recaveries meet the guality control limits. A non-
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6.3

6.4

6.6

conformance memo and corrective action must be initiated if the analyte does not
fall within the appropriate quality control limits.

Completeness

Completeness is expressed as the percentage of data quality objectives that are
expected to be met by OnSite Environmental Inc. This requirement is generally
specified as part of a quality assurance project pian. Although OnSite does not
track this information routinely or have a specific limit that we internally specify
must be met, we strive tc achieve 100% at all times.

Representativeness

In order that the reported results are representative of the sample received,
OnSite Environmental Inc. makes a reasonable effort to assure that the samples
are adequately homogenized prior to sampling for analysis. OnSite
Environmental-Inc. cannot centrol factors in the field affecting sample
representativeness; thus, it is ultimately the client's responsibility to insure that
the sample submitted is well homogenized prior to submitting it to the laboratory.

Control Charting & Control Limits

OnSite Environmental Inc. routinely tracks and control charts surrogate percent
recoveries, spike blank percent recoveries, MS/MSD percent recoveries and the
relative percent difference of MS/MSD samples for all methods that require these
quality control samples. The chemist is responsible for recording this information.

Control limits are derived from the control charts and are updated at least once a
year. The contral limit is established as three standard deviations from the mean
of the data set. Standard Operating Procedure 1.22 provides additional guidance
on generating and maintaining control charts and quality control limits.

Non-conformances & Corrective Action

Non-conformances are generated throughout the laboratory by sample receiving,
the extractions/digestion departments, the different analytical groups, the Tier
17117111 review process, the front office, and from monthly and yearly audits. In
order to make sure that each non-conformance is documented and that a
resolution was implemented, the non-conformance procedure is governed under
Standard Operating Procedure 1.18.

The non-conformances and corrective actions that are generated during 3" party
audits, internal audits, monthly and yearly audits, management reviews and
through non-conformance forms are summarized each month in the monthly
audit as part of SOP 1.14. The progress for each item is tracked in the following
monthly audits until the item is finally resolved.
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President/Technical Director
Robert Wallace

Education:

Southwest Texas State University
San Marcos, Texas
Master of Science in Chemistry, 1382

Midwestern State University,
Wichita Falls, Texas
Bachelor of Science in Chemistry, 1981

Key Qualifications:

« Qver eighteen years experience in environmental chemistry.

e Experienced in analytical support of projects involving UST management services,
remediation of contaminated sites, site assessments, groundwater monitoring, and waste
characterization.

Employment:

OnSite Environmental, Inc., Redmond, Washington

President/Technical Director, 1992 - present

Technical Director of environmental analytical laboratory. Responsible for client relations and
overall laboratory operations.

Analytical Services, Inc., Kirkland, Washington

Laboratory Manager, 1989 - 1992

Helped start and then managed a twelve person environmental analytical laboratory. Responsible
for quality control, review of data, and client contact.

Farr, Friedman & Bruya, Seattle, Washington

Chemist, 1986 - 1989

Performed analytical testing of soil, water and air matrices using gas chromatographic and
infrared techniques of analyses. Worked as an on-site chemist at various locations in the Western
United States.

National Marine Fisheries Services (NOAA), Seattle, Washington

Chemist, 1983 -1986

Performed various gas chromatographic and HPLC analyses in the study of pollution in the Puget
Sound Region.

Project Experience:

Port of Seattle: Provided analytical chemistry support for the Lockheed Environmental Cleanup
Project. Mr. Wallace assumed responsibility for the analytical support of this project, when the
original laboratory could not keep up with the quick turnaround of analyses. The project involved
the cleanup of PAHs and metals contamination.

Port of Seattle: Managed the envircnmental chemistry support for the Southwest Harbor Island
Cleanup and Redevelopment Project. Project invoived a remedial investigation of a site with
contaminated soil and groundwater. Contaminates of concern were metals, pesticides and PCBs,
volatile and semi-volatile organics, and petroleum hydrocarbons.

24



U.S. Army Corps of Engineers: Lead chemist for the laboratory support of the UST
Management Services Contract for Eastern Washington. This inveived the remaoval of
underground storage tanks and the cleanup of contaminated soil and groundwater at over 20
sites in eastern Washington. Responsibilities included the development of a QA/QC plan, which
was submitted and approved by the Army Corps of Engineers, and final review of ail analytical
data.

U.S. Army Carps of Engineers, Fort Lewis: Managed the analytical support of a project that
involved the hazardous waste characterization of soil and sludge from over 60 oil/water
separators at the army base. Worked with the Army Corps of Engineers and the Department of
Ecology to coordinate and help better define the analytical methodologies to be used.
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Administrative Director
Blair Goodrow

Education:
Certified Public Accountant, 1986

San Jose State University
San Jose, California
Post Graduate Studies in Accounting, 1982

University of California
Santa Barbara, California
Bachelor of Arts in Business-Economics, 1980

Employment:

OnSite Environmental, Inc., Redmond, Washington
Administrative Director, 1992 - present
Responsible for the marketing, financial and administrative functions of the company.

Analytical Services, Inc., Kirkland, Washington

Controller, 1989 - 1992

Responsible for all financial, banking, and administrative functions of the company. Set-up and
maintained a computerized accounting system. Prepared menthly financial statements and all
required tax reports.

Clothier & Head, PS

Senior Accountant, 1983 -1989

Reviewed and compiled financial statements and projections. Prepared and reviewed corporate,
partnership and individual tax returns. Supervised and trained staff accountants.
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Laboratory Manager
Karl Hornyik

Education:

University of Oregon
Eugene, Cragon
Bachelor of Science in Pre-Medicine, 1950

Key Qualifications:

« OQver ten years experience in environmental chemistry.

e Experienced in analytical support of prejects involving UST management services,
remediation of contaminated sites, site assessments, groundwater manitoring, and waste
characterization.

Employment:

OnSite Environmental, Inc., Redmond, Washington

Laboratory Manager, 1993 - present

Supervise all areas of laboratory operations, including extractions and analyses. Coordinate
staffing and scheduling of employees of the laboratory. Responsible for the implementation of the
quality assurance program of the iaboratory.

Laucks Testing Laboratories, Inc., Seattle, Washington

GC Chemist, 1991-1993

Extracted and analyzed soil, water and waste samples for volatiles and semi-volatiles
constituents.

Project Experience:

Tulalip Landfill Superfund Site, Washington

Project involved analytical testing of pre-construction fill prior to the principal remedial action.
Contaminants of concern were vaolatile organics, semivolatile organics, PCBs, pesticides,
herbicides, and metals.

EPA Superfund Technical Assessment and Response Team (START), Washington
Projects typically involve analytical testing of hazardous materials for characterization prior to
determining remedial actions. Contaminants that are typically analyzed for are volatile organics,
semivolatile organics, PCBs, pesticides, herbicides, and metals.

Port of Seattle, Environmental Services Group, Seattle, Washington

Environmental Analytical Laboratory Services Contract. Project invoives analytical testing in
support of Phase || Environmental Assessments. Contaminants of concern are total petroleum
hydrccarbons (TPH), volatile organics, semivolatile organics, PCBs, pesticides, herbicides, and
metals. :
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Laboratory QA/QC Officer
Kelley Wilt

Education:

Whitman College
Walla Walla, Washingten
Bachelor of Arts in Chemistry, 1991

Key Qualifications:

« QOver ten years experience in environmental chemistry.

e Experienced in analytical support of projects invelving UST management services,
remediation of contaminated sites, site assessments, groundwater monitoring, and waste
characterization.

Employment:

OnSite Environmental, Inc., Redmond, Washington

Laboratory Quality Assurance/Quality Control Officer, 2001 - present

Responsible for the implementation and improvement of the laboratory's quality assurance/quality
control program.

EcoChem, Inc., Seattle, Washington

Quality Assurance/Quality Control Chemist, 1998 — 2000

Validated GC, GC/MS, HPLC, AA, ICP and ICP/MS data from environmental laboratories using
CLP, EPA Regional, USACE, and AFCEE guidelines. Authored technical reports summarizing
validation findings.

Laucks Testing Laboratories, Inc., Seattle, Washington

GC/MS Chemist, 1997 — 1998

Analyzed environmental samples by CLP and EPA SW-846 methodologies using GC, GC/MS
and HPLC instrumentation. Prepared data packages for validation. Assisted in sample extraction
and cleanup of water, soil, air, and tissue matrices.

Friedman & Bruya, Inc., Seattle, Washington

Project Manager/Chemistry Consultant, 1993 — 1997

Planned and implemented clients’ projects to provide analytical services to meet or exceed the
data quality objectives. Analyzed environmental samples by GC and GC/MS. Provided litigation
support (deposition and expert witness testimony) on chemistry issues. Provided age dating and
identification services for petroleum hydrocarbons.

Alden Analytical Laboratories, Inc., Seattle, Washington

Extractions Supervisor 1991

GC/MS Chemist 1992 - 1993

Scheduled samples for extraction. Extracted air, water, sail, and tissue samples by SW-846 and
other methodologies. Analyzed envircnmental samples by GC and GC/MS protocols (Methods
8010, 8020, 8240, 8260, and 8270).
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Project Manager
David Baumeister

Education:

Emory University
Atlanta, Georgia
Bachelor of Arts in Biology, 1980

Key Qualifications:

« Qverten years experience in environmental chemistry and environmental regulaticns.

« Experienced in project management of projects involving UST management services,
remediation of contaminated sites, site assessments, groundwater menitoring, and waste
characterization.

Employment:

OnSite Environmental, Inc., Redmond, Washington

Project Manager, 19399 - present )

Coordinate and manage analytical projects from inception to completion. Serve as a liaison
between the labcratory and clients.

Analytical Chemist-Extractions Supervisor, 1994 — 1998
Analyzed environmental samples by GC methods. Supervised extraction of all organic laberatory
samples.

Alden Analytical Laboratories, Inc., Seattle, Washington

Extractions Supervisor, 1993 — 1994

Supervised staff of chemists performing extractions of all laboratory samples. Coordinated daily
operations of group. Developed methods as needed.

Analytical Technologies, Inc., Renton, Washington
Extractions Technician 1992 — 1993
Performed extractions of laboratory samples. Responsible for chemical inventory.

Weyerhaeuser

Physical Chemist, 1991 -- 1992

Analyzed paper products for quality control. Established QA/QC guidelines for various products.
Relevant Experience:

King County Department of Health. Soils investigation involving the suppert and development of

a database of environmental infoarmation regarding the extent of contamination from the Tacoma
metal smelter.
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Appendix B

Table of Standard Operating Procedures

1.00 Standard Qperating Preccedures
1.01 Format and Control of Laboratory Notebocoks
1.02 Sample Receipt & COC Procedures
1.03 Sample and Extract Internal Custedy
1.04 Data Review Procedure
1.05 Data Back-up
1.06 Laberatory Training & Documentation
1.07 Document Control
1.08 Waste Management
1.09 Chemical Receipt
1.10 Bulk Chemical Lot Checks
1.11 Traceability of Standards
1.12 Manual Integrations
1.13 Compilaints
1.14 Monthly Audit
1.15 Yearly Audit.
1.16 Management Review
1.17 Performance Evaluations
1.18 Nonconformances and Corrective Actions
1.19 Report Generation
1.20 Method Detection Limit Studies
121 Demonstration of Capability
1.22 Establishing Method Centrol Limits
2.00 Turbidity - Method 180.1
. 2,01 Total Solids - Method 160.3
2.02 Flashpoint - Method 1010
2.03 Never issued
2.04 pH Sails (9045C)
2.05 Retired
2.06 Paint Filter Test
2.07 pH Waters (9040)
2.08 Sulfate (Turbidimetric) — Methad 375.4
2.09 Nitrogen, Nitrate+Nitrite - Method 353.3
2.10 Phosphorous — Method 365.3
2.11 Alkalinity — Method 310.1
2.12 Total Suspended Solids — Method 160.2
2.13 Total Dissolved Solids — Method 160.1
2.14 Nitrogen, Ammonia — Method 350.3
2.15 Settleable Solids — Method 160.5
3.00 Acid Clean-up of Semivolatile Extracts
3.01 Florisil Clean-up of Pesticide Extracts — Method 36208
3.02 Alumina Clean-up for PAHs — Method 36118
3.03 Silica Gel Clean-up — Method 3630
3.04 Never issued
3.05 Sulfur Clean-up Procedure for Organic Extracts
3.06 Waste Dilution - Method 3580A
3.07 Ultrasonic Extraction — Methed 3550
3.08 Separatory Funnel Extraction — Method 3510
3.09 Diazomethane Generation
4.00 Herbicides by GC/ECD - Method 8151
4.01 Organochlorine Pesticides by GC/ECD — Method 8081
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4.02
4.03
4.04
4.08
4.08
4.07
4.08
4.09
410
411
412
4.13
414
4.15
5.00
5.01
5.02
5.03
5.04
5.05
6.00
6.01
6.02
6.03
6.04
6.05
6.06
6.07
6.08
6.09
7.00
7.01
7.02
7.03
7.04
7.05
7.06
7.07
8.00
8.01
8.02
8.03
8.04
8.08
8.06
8.07
8.08
8.09
8.10
8.1
8.12
8.13
8.14
8.15

Polychlorinated Biphenyls (PCBs) by GC/ECD - Method 8082
Semivolatile Organic Compounds by GC/MS — Methed 8270
Retired

Retired

Semivolatile Petroleum Products by GC/FID — Methed NWTPH-Dx
Hydrocarbon Identification by GC/FID — Method NWTPH-HCID
Washington EPH

Diesel Range Organics by GC/FID — Method AK102
Never issued

PAHs in Water by Selective lon Monitoring (GC/MS-SIM) — Methed 8270-SIM
Residual Range Organics by GC/FID — Method AK103
EDB and DBCP by GC/ECD — Method 8011

Retired ’

Hexane Extractable Material — Method 1664

Gasoline by GC/FID — Method NWTPH-Gx

Volatile Organics by GC/MS — Method 8280

Gasaline Range Organics — Methad AK101

Washington VPH

BTEX by GC/PID — Method 80218

Retired

TCLP — Method 1311

SPLP — Methed 1312

Dissolved Metals in Water — Method 3005

Hotplate Digestion for Water — Method 3010A
Microwave Digestion for Water — Method 3015

Retired

Hotplate Digestion for Soils — Method 30508

Microwave Digestion for Soils — Method 3051

Water Extraction for Hexavalent Chrome

Alkaline Digestion for Hexavalent Chrome

Retired

Retired

Metals by ICP — Method 6010

Metals by ICP/MS — Method 200.8

Mercury in Sail — Method 7471A

Mercury in Water — Method 7470A

Hexavalent Chrome — Method 7196

Metals by ICP/MS — Methed 6020 .

Methad Detection Limits and Instrument Detection Limits
QA/QC & Maintenance for Refrigerators & Freezers
Never issued

Calibration of Volumetric Pipettes

Thermometer Calibration

Balance Calibration

Never issued

Never issued

Sonicator Calibration

Microwave Calibration

Maintenance and Use of High Purity Water System
Never issued

Never issued

Instrument Maintenance

Glassware Cleaning & Washing

Qven Maintenance
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