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1.0 INTRODUCTION 

Farallon Consulting, L.L.C. (Farallon) has prepared this Revised Soil Investigation Work Plan 
(Work Plan) on behalf of Art Brass Plating, Inc. (ABP); Blaser Die Casting Co. (BDC); Capital 
Industries, Inc. (CI); and PSC Environmental Services, LLC (PSC) (collectively referred to 
herein as the West of 4th Group).  The Work Plan has been prepared in accordance with the 
requirements of Agreed Order No. DE 10402 entered into by the West of 4th Group and the 
Washington State Department of Ecology (Ecology) in April 2014 (Agreed Order) and the 
Washington State Model Toxics Control Act Cleanup Regulation (MTCA), as established in 
Chapter 173-340 of the Washington Administrative Code (WAC 173-340), and has been revised 
to address comments from Ecology. 

The West of 4th Group Site consists of Site Unit 1 (SU1) and Site Unit 2 (SU2) (herein referred 
to collectively as the Site) (Figure 1).  The ABP property is located within SU1.  The BDC and 
CI properties are located within SU2.  This Work Plan describes the scope of work to complete a 
soil gas survey and borings at the CI property (Figure 2). 

The purpose of the soil investigation is to collect soil samples for laboratory analysis to delineate 
the nature and extent of constituents of concern (COCs), which consist of tetrachloroethene 
(PCE), trichloroethene (TCE), cis-1,2-dichloroethene, trans-1,2-dichloroethene, 1,1-dichloro-
ethene, and vinyl chloride in soil at CI Plants 2 and 4.  The results from the scope of work 
described herein will be used to evaluate whether a contributing source of COCs to groundwater 
is present in soil east of CI Plant 4.  These results will be used in combination with soil, 
groundwater, and soil gas data presented in the Revised Draft Remedial Investigation Report, 
Capital Industries, Inc., 5801 3rd Avenue South, Seattle, Washington, Agreed Order No. DE 5348 
dated October 2012 prepared by Farallon (RI Report) to evaluate technically feasible remedial 
alternatives for the CI Plant 2 and CI Plant 4 source areas in the forthcoming Feasibility Study 
(FS) for SU2. 

http://www.farallonconsulting.com/
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2.0 BACKGROUND 

Former operations at the CI property have resulted in releases of TCE and/or PCE to soil and 
groundwater.  Details of historical CI operations and the results from prior environmental 
investigations are presented in the RI Report and should be referenced to supplement information 
presented herein.  The RI Report identified several potential historical operations where a 
release(s) of COCs to the subsurface may have occurred.  Potential areas where a release(s) of 
COCs may have occurred are referred to herein as “source areas.”  Suspected source areas 
identified at the CI property include: 

• A hot solvent degreaser that was used in CI Plant 4 from approximately 1987 to 1992 and 
was removed in 1993.  The hot solvent degreaser and associated drummed chemical 
storage areas were located in the southwestern corner of CI Plant 4. 

• A waterfall-type paint station that was used at CI Plant 2 from 1968 to 1978.  The paint 
station was located in the southwestern portion of CI Plant 2. 

• A chemical and paint storage area that was located at the west-central portion of the CI 
Plant 2 Canopy. 

Areas where floor drains, associated subsurface piping, and subsurface stormwater/sanitary 
connections were included as areas of investigation for the Remedial Investigation (RI) are 
depicted on Figure 2.  RI borings and monitoring well locations also are depicted on Figure 2. 

The CI Plant 2 building was destroyed by fire in January 2004 and was reconstructed later that 
year.  Reconstruction of the CI Plant 2 building included excavation of soil from within the 
building footprint to approximately 5 feet below the base of the slab elevation, where subsurface 
utilities or access vaults were constructed.  Approximately 330 cubic yards of soil was removed 
during reconstruction; no evidence of COCs in soil was identified during the reconstruction. 

During subsurface investigations conducted at CI Plants 2 and 4 during the RI, neither TCE nor 
PCE was detected in soil samples collected from the boring/monitoring well locations depicted 
on Figure 3 at concentrations that accounted for the impacts to groundwater quality that occurred 
at and down-gradient of CI Plant 2 and CI Plant 4.  Concentrations of COCs detected in 
groundwater samples collected from the Water Table and/or Shallow water bearing zones near 
the suspected source areas previously identified at the CI property suggest there may be areas 
where concentrations of COCs in soil are greater than those detected during the RI and have not 
been identified.  Therefore, Ecology requires that additional investigation be conducted at CI 
Plant 2 and CI Plant 4 as an Addendum to the RI prior to completion of the FS. 

The additional investigation is required to delineate the nature and extent of COCs in soil 
beneath CI Plant 2 and CI Plant 4 that exceed the preliminary cleanup levels set forth in the 
Revised Preliminary Cleanup Standards Memorandum, W4 Joint Deliverable, Seattle, 
Washington dated September 12, 2014, prepared by Farallon.  The results from the additional 

http://www.farallonconsulting.com/
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investigation will be used to evaluate technically feasible cleanup alternatives in the FS for soil 
cleanup if necessary. 

Analytical results for soil samples collected during prior subsurface investigation and the RI 
confirm that concentrations of COCs in soil are not a direct contact exposure risk.  The scope of 
work described herein will reduce uncertainty about potential locations beneath CI Plant 2 and 
CI Plant 4 that may contain COC concentrations that represent a potential direct contact risk.  
Elimination of COCs in soil that are a source to groundwater and/or air quality is necessary to 
meet the objectives of the cleanup action. 

The Revised Data Gap Memorandum for Site Unit 2, W4 Joint Deliverable, Seattle, Washington 
dated March 2, 2015 prepared by Farallon provides the basis for the additional soil investigation 
scope of work.  The areas where Ecology and CI have agreed to collect soil samples for 
laboratory analysis and basis of the data gap are discussed below:  

• CI Plant 2—TCE or other COCs were not detected at concentrations indicative of a 
significant source area in soil during subsurface investigations or sampling conducted 
following reconstruction of Plant 2, the Plant 2 Canopy, and subsurface utilities.  The 
concentrations of COCs detected in groundwater in the Water Table Interval exceed 
preliminary cleanup levels and suggest that a release of TCE occurred at the CI Plant 2 
location.  Existing soil data have not confirmed whether residual TCE is present in soil at 
concentrations that are a continuing source of TCE to groundwater, which represents a data 
gap. 

• CI Plant 4—Prior subsurface investigations identified TCE and/or PCE in groundwater 
near the southeastern portion of CI Plant 4.  Indoor ambient air in buildings east of CI 
Plant 4 was sampled to evaluate whether indoor air mitigation measures were necessary.  
The nature and extent of PCE and TCE in soil has not been fully delineated, which 
represents a data gap. 

• East of CI Plant 4—Based on soil sampling conducted at CI Plant 4 and subsequent soil 
gas and indoor air sampling conducted at buildings east of CI Plant 4, a possible source 
of PCE and/or TCE in soil and/or groundwater may exist beneath or proximate to the 
Pacific Food Systems (PFS) North Building adjacent to the northeastern portion of CI 
Plant 4 (Figure 2).  Prior owners and/or operators of the PFS North Building may have 
used PCE and/or TCE for maintenance of forklifts.  Soil samples have not been collected 
at the PFS North Building to determine whether concentrations of PCE and/or TCE in 
soil are a source to groundwater or ambient air.  The results of the work to be conducted 
in CI Plant 4 will be evaluated to determine whether a contributing source of PCE and/or 
TCE in soil exists east of CI Plant 4 and whether additional PLPs should be included in 
the West of 4th Group.  No subsurface investigation work will be performed by CI at or 
east of the PFS North Building. 

The results from the additional investigation will address the data gaps identified above and will 
be used to delineate the nature and extent of COCs in soil, support selection of technically 

http://www.farallonconsulting.com/
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feasible remediation technologies, and evaluation/selection of a cleanup alternative in the 
forthcoming FS and the draft Cleanup Action Plan.  The following sections describe the scope of 
work for the soil investigation. 

http://www.farallonconsulting.com/


 

 
 

 

   3-1 
G:\Projects\457 Capital Indust\457007 Rem Inv Monitoring\Reports\Soil Investigation Work Plan\457-007 Revd Soil Inv WP.docx 
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

3.0 SCOPE OF WORK 

The scope of work includes conducting a passive soil gas survey at CI Plant 4 followed by 
collection and analysis of soil samples at CI Plant 2 and CI Plant 4.  The results from the passive 
soil gas survey conducted in CI Plant 4 will be used to identify areas of elevated COC 
concentrations in soil gas, where soil samples will be collected. 

Figure 2 shows proposed soil gas survey locations at CI Plant 4, and proposed boring locations at 
CI Plant 2 and CI Plant 4.  The sections that follow present specific details of the sampling 
activities, including quality assurance and quality control (QA/QC) measures that will be taken 
to ensure the validity of the data collected. 

3.1 SOIL GAS SURVEY 

The passive soil gas survey will include installation of up to 15 Gore Sorbent modules at CI 
Plant 4 (Figure 2).  The Utility Underground Locating Center will locate and mark utility mains 
and stub locations at CI Plant2 and CI Plant 4, and a private utility locating subcontractor will 
locate utilities that extend onto the CI property in the vicinity of the proposed boring locations.  
A Street Use Permit will be obtained from the City of Seattle for sampling within the right-of-
way for South Fidalgo Street.  The north parking lot of the former Gull Industries building south 
of CI Plant 4 will be accessed for soil gas sampling and/or borings. 

The Gore Sorbent modules will be installed using a hand-held roto-hammer equipped with a 
small-diameter drill bit at a depth of approximately 2 to 3 feet below ground surface (bgs), the 
standard depth recommended by the manufacturer, Amplified Geochemical Imaging, LLC of 
Elkton, Maryland (AGI), for use of Gore Sorbent modules.  The Gore Sorbent modules will be 
sealed in the boreholes and allowed to absorb soil gas for approximately 3 to 5 days, per AGI 
guidelines.  The Gore Sorbent modules will be retrieved, and the soil gas samples will be 
returned to AGI for analysis for PCE and its associated degradation compounds.  Upon 
completion of the soil gas survey, the bore holes will be backfilled with bentonite.  A surface 
seal of either concrete or cold-patch asphalt matching the existing surface material will be placed 
at each location. 

The analytical data package to be provided by AGI includes colorized isoconcentration-type 
contour maps depicting the distribution of COCs in the subsurface within the survey area, and 
estimated concentrations of COCs.  The data provided by AGI is semi-quantitative in that it 
provides concentrations of COCs in soil gas and cannot be directly compared to soil gas 
screening levels or evaluate potential air quality risk.  The data will be used in a qualitative 
manner to identify areas that warrant collection of soil samples for laboratory analysis to 
delineate the nature and extent of COCs in soil that may exceed preliminary cleanup levels.  The 
boring locations currently depicted on Figure 2 will be modified depending on the results from 
the passive soil gas survey.  The draft AGI report and any modifications to the currently 
proposed boring locations will be submitted to Ecology before further soil investigation work is 
initiated. 

http://www.farallonconsulting.com/


 

 
 

 

   3-2 
G:\Projects\457 Capital Indust\457007 Rem Inv Monitoring\Reports\Soil Investigation Work Plan\457-007 Revd Soil Inv WP.docx 
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

Farallon will install a minimum of one Gore Sorbent module adjacent to an existing Gore 
Sorbent module as a duplicate sample for QA/QC purposes.  Farallon will review the analytical 
package, including QA/QC data, provided by AGI.  Discrepancies that are identified that may 
affect the validity of the analytical results will be discussed and resolved with AGI where 
possible.  Standards to evaluate the validity of the duplicate sample results and AGI data are 
presented in the Quality Assurance Project Plan (QAPP) attached as Appendix A. 

3.2 SOIL SAMPLING AT CI PLANT 2 AND CI PLANT 4 

Direct-push borings will be completed to collect soil samples for laboratory analysis at CI Plant 
2 and CI Plant 4.  The proposed boring locations depicted on Figure 2 are based on: 

• Information relating to historical owner/operator use obtained during the RI; 

• RI soil data; 

• RI reconnaissance groundwater sampling data; 

• Groundwater data collected from monitoring wells during the RI and post-RI; and 

• Vapor intrusion assessment data. 

The borings are located in areas where historical operations and the investigation indicate the 
highest potential for COCs in soil that could be a source to groundwater.  Areas that were 
eliminated from consideration for the soil investigation are: 

• Areas outside the estimated limits of groundwater impact, as presented in the Site 
Conceptual Model Technical Memorandum (Revised) dated December 15, 2014, 
prepared by Aspect Consulting, LLC; 

• Areas where there is no known or suspected historical or current chemical use or storage, 
such as office areas; and 

• Areas where COCs were not previously detected in soil or groundwater. 

The scope of work includes completing 17 borings at CI Plant 2, and 10 borings at and south of 
CI Plant 4 (Figure 2).  The borings will be completed to an estimated depth of 10 feet bgs or to 
first-encountered groundwater, whichever occurs first, using a direct-push drill rig capable of 
accessing the building interiors.  A continuous soil core will be collected from each boring from 
directly beneath the concrete/asphalt surface to the bottom of the boring using 4-foot split-spoon 
samplers. 

Farallon assumes that up to five soil samples per boring location will be submitted for analysis.  
Soil samples for laboratory analysis will be collected at depths of approximately 1, 3, 5, 8, and 
10 feet bgs to provide consistency in sampling depths per Ecology request.  Farallon may select 
additional soil samples for analysis based on observations and field-screening results. 

http://www.farallonconsulting.com/
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A Farallon Scientist will observe subsurface conditions during drilling.  Information recorded 
will include Unified Soil Classification System soil description, visual and olfactory indications 
of soil contamination, and evidence of volatile organic vapors in each sample as measured using 
a photoionization detector.  Soil descriptions, visual and olfactory observations, photoionization 
detector readings, and latitude and longitude will be recorded on Farallon’s Log of Boring.  
Borings will be abandoned by backfilling with hydrated bentonite, and matching the preexisting 
surface seal with either asphalt or concrete. 

The soil samples will be collected and handled in accordance with the procedures listed below: 

• Soil samples will be collected directly from the split-spoon sampler or sampling sleeve 
using either stainless steel or plastic sampling tools.  All non-dedicated sampling 
equipment will be decontaminated between uses, as appropriate. 

• The soil samples will be transferred immediately into laboratory-supplied sample 
containers.  Samples will be collected in accordance with U.S. Environmental Protection 
Agency (EPA) Method 5035A.  This sampling method entails collection of 
approximately 5 grams of a representative soil sample using a dedicated sampling tool 
from target locations into a standard 40-milliliter septum-sealed threaded screw-capped 
glass vial containing a laboratory-provided preservative.  Once sealed, the container will 
be stored in a cooler at approximately 4 degrees Celsius (oC). 

• The sample container will be labeled with the client name, project name and number, date 
and time sampled, sample identification, sampler’s initials, analysis, and analyte 
preservative(s), if any.  Sample identification will include the boring designation, sample 
depth, and date collected. 

• The sample will be logged on a Chain of Custody form and placed into a cooler at 
approximately 4°C for transport to the laboratory under chain-of-custody protocols.  The 
samples will be submitted to the laboratory for analysis for COCs by EPA Method 8260C 
within 24 to 48 hours of collection.  The typical hold time for EPA Method 5035A 
preserved samples chilled to 4oC is 14 days. 

• Laboratory QA/QC samples will be submitted as described in the QAPP (Appendix A) 
and will include one QA/QC sample per every 10 soil samples submitted for laboratory 
analysis per area of investigation (i.e., CI Plant 2 and CI Plant 4).  Samples will include a 
combination of field rinsate blanks and/or trip blanks.  A field duplicate soil sample for 
volatile constituents will not be collected due to the heterogeneity of the sample matrix 
that seldom yields a representative measure of precision and/or accuracy. 

• Disposable sampling and health and safety supplies and equipment will be discarded in 
an appropriate waste dumpster at the CI property. 

• The sample locations will be determined relative to a landmark at the Site using a 
measuring tape or other measuring device, and plotted on a scaled map.  Latitude and 
longitude readings also will be recorded for transfer of the boring locations onto a geo-
referenced figure. 

http://www.farallonconsulting.com/
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Soil samples will be submitted to OnSite Environmental Inc. of Redmond, Washington (OnSite) 
for analysis of COCs by EPA Method 8260C.  OnSite is Ecology-certified and meets Ecology 
and EPA QA/QC requirements.  A copy of the laboratory Quality Assurance Manual for OnSite 
that will be followed throughout the cleanup action is on file at the Farallon office for review and 
reference.  The laboratory reporting limits and method detection limits necessary to allow the 
data to be compared to the preliminary cleanup levels will be discussed with OnSite prior to the 
soil investigation. 

Soil cuttings and decontamination water generated during installation and development will be 
placed into labeled 55-gallon steel drums and stored at the CI Plant 2 Building, where it will be 
secured pending receipt of the waste profiling results.  The analytical results for the soil and 
water samples from the decontamination water will be used to develop a waste profile to 
determine the most cost-effective waste disposal alternative. 

http://www.farallonconsulting.com/
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4.0 DATA EVALUATION AND REPORTING 

Farallon will validate the final analytical results for evaluation.  The draft OnSite data package 
will be provided to Ecology for discussion and confirmation that the soil investigation data gaps 
have been resolved sufficiently prior to preparation of an RI Addendum Technical 
Memorandum.  The analytical results for the soil gas and soil samples will be evaluated to: 

• Delineate the nature and extent of COCs in soil to refine the conceptual site model for 
COCs at CI Plant 2 and CI Plant 4; 

• Determine whether a contributing source of COCs exists in soil east of CI Plant 4; 

• Determine whether there is or is not a residual source of COCs in soil at CI Plant 2 or CI 
Plant 4 that would require cleanup; and 

• Identify technically feasible cleanup alternatives for cleanup of soil, if necessary, in the 
FS. 

Farallon will prepare an RI Addendum Technical Memorandum within 20 days of receipt of the 
final laboratory analytical results and confirmation from Ecology that the investigation is 
sufficient to meet the objectives.  The RI Addendum Technical Memorandum will include: 

• A summary of the Site features, surrounding land use, and soil conditions; and depth to 
groundwater at the soil gas and boring locations; 

• Figures drawn to scale that depict the soil gas and boring locations and the summary of 
soil gas and soil analytical results; 

• A narrative description of the soil gas and boring installation methods and sampling 
procedures;  

• Boring logs with soil conditions, including survey information; 

• Summary tables of soil analytical results, including sample depths;  

• Conclusions regarding data gaps in the nature and extent of COCs in soil at CI Plant 2 
and CI Plant 4, if any; and 

• Conclusions regarding whether a source of COCs likely exists east of CI Plant 4. 

The draft RI Addendum Technical Memorandum will be provided to Ecology for review and 
comment.  Ecology comments will be expected within 20 days of receipt of the draft RI 
Addendum Technical Memorandum.  Farallon will revise the RI Addendum Technical 
Memorandum within 15 days of receipt of Ecology comments. 

http://www.farallonconsulting.com/
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5.0 SCHEDULE 

The soil investigation described herein will commence following approval of this Work Plan.  
The passive soil gas survey will require 2 days for installation of the modules, and up to 5 days 
for collection of the soil gas prior to retrieval of the modules.  Following retrieval of the 
modules, 10 to 15 working days will be required for AGI to complete the laboratory analysis and 
generate the colorized soil gas isoconcentration maps.  Farallon will provide Ecology with the 
draft AGI data package within 2 working days of receipt from AGI, provided the data are valid.  
Farallon will coordinate with Ecology to obtain concurrence on the boring locations at CI Plant 4 
within 5 working days of receipt of the draft AGI data package. 

The borings will need to be completed during weekends.  The borings at Plant 2 will be 
completed while the soil gas survey is performed.  Following Ecology concurrence on the boring 
locations at CI Plant 4, the borings will be completed on the first weekend that can be scheduled 
with CI. 

Soil samples will be submitted to the laboratory the Monday morning following completion of 
the drilling program.  The laboratory will complete the sample analysis within a standard 
turnaround time of 10 working days.  The analytical data will be validated, and Farallon will 
present the data to Ecology for review and discussion.  Upon Ecology concurrence with the 
laboratory results, Farallon will submit the draft Technical Memorandum as discussed in Section 
4, Data Evaluation and Reporting. 

http://www.farallonconsulting.com/


 

   
G:\Projects\457 Capital Indust\457007 Rem Inv Monitoring\Reports\Soil Investigation Work Plan\457-007 Revd Soil Inv WP.docx 
 

FIGURES 
 

REVISED SOIL INVESTIGATION WORK PLAN 
Site Unit 2 Data Gap Resolution 

Seattle, Washington 
 

Farallon PN: 457-007 
  



SITE UNIT #1(SU1)

SITE UNIT #2(SU2)

4Th
 Av

e S

6Th
 Av

e S

S Orcas St

S Lucile St

2N
d A

ve 
S

S Dawson St

Flo
ra 

Ave
 S

Co
rso

n A
ve 

S

S Michigan St

S Fidalgo St

S Brandon St

Co
lor

ad
o A

ve 
S

S Mead St

Ca
rle

ton
 Av

e S

S Findlay St

Denver Ave S

Diagonal Ave S

Oh
io A

ve 
S

S Homer St

S Bennett St

S Idaho St

S Front St

Sw
 My

rtle
 St

Oh
io A

ve 
S

E Marginal Way S

S Fidalgo St

Denver Ave S
Uta

h A
ve 

S

E M
arg

ina
l W

ay 
S

1S
t A

ve 
S

3R
d A

ve 
S

5Th
 Av

e S

S Hudson St

S Alaska St

6Th
 Av

e S

4Th
 Av

e S
S Fidalgo St

S Orcas St

¬«99

¬«99

§̈¦5

TERMINALTERMINAL
115115

SLIP #3

SLIP
 #2

DUWAMISH WATERWAY

KELLOGG
ISLAND

GEORGETOWNGEORGETOWN

¬«509

Co
rso

n A
ve 

S

E Marginal Way S

¬«99

Elli
s A

ve 
S

Airport Way S

TERMINALTERMINAL
108108

Capital Industries 

Blaser Die Casting

Art Brass Plating

Philip Services
Corporation

GIS Path: T:\projects_8\Artbrass\FS\Delivered\DataGapsWP2014\Fig 1 Site Diagram.mxd    ||    Coordinate System: NAD83 HARN Washington North    ||    Date Saved: 3/27/2014    ||    User: pwittman    ||    Print Date: 10/10/2014

Site Diagram
Seattle, Washington

C O N SU LTI N G

FIGURE:

1MAR-2014
PROJECT NO.
050067

BY:
PPW

REV BY:
PPW

0 1,000 2,000

Feet

^

PROJECT
LOCATION



!.

!.

!.

!.

!.
"6

"6

E
E

E

E

E

E E

E

E
E

E E

E

E

E

E
E

E

E

E

E E E E E

E

E

!(

!(

!(

!(!(!(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(!(

!(

!(

!(

!(

!(!(
!(!(

!(
!(!(

!(

!(

!(!(!(

!( !(

!(

!( !(

!( !(
!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!( !(!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(

!(
!(

!(

!(

!(

!(

!(

H!H!H!
H!
H!
H!H!H!H! H!H! H!H!

H!H!

H!

H!

H!

AA
A

A

A
A

AAA

A
A

A
A

A
A

A

AA

AA

A
A

AAA

AAA

A

A

A

A

A

A

A

!( !( !(

!(
!(

!(
!(

!(
!(

!(

!(

!(

!(

!(!(
PLANT 1

PLANT 2PLANT 2
CANOPY

PLANT 3
PLANT 4

STORAGE YARD
THRIFT STORE
5801 4TH AVE S

CHINESE RESTAURANT
5807 4TH AVE S

PACIFIC FOOD SYSTEMS
NORTH BUILDING

5815 4TH AVE S

PACIFIC FOOD SYSTEMS
SOUTH BUILDING
5815 4TH AVE S

FORMER DRUM
STORAGE AREA

FORMER DEGREASER
LOCATION

FORMER CHEMICAL &
PAINT STORAGE AREA

FORMER "WATERFALL"
PAINT STATION LOCATION

MEAD BUILDING

OLYMPIC MEDICAL
 BUILDING

FORMER MOBILE
CRANE PROPERTY

EXISTING 
AUTOMATED

MACHINERY AREA

RESTROOMS

OFFICE

OFFICES

GULL INDUSTRIES
BUILDING

CAPITAL INDUSTRIES PROPERTY

EXISTING PAINT 
BOOTHS

RESTROOM

Site Unit 1

Site Unit 2

PSC-212M-GW1

CI-MW-7

S MEAD ST

S FIDALGO ST

2N
D A

VE
 S

3R
D A

VE
 S

4T
H A

VE
 S

BDC-12-40

BDC-7

CG-136
CG-136-60CG-136-66CG-136-73

CI-B01

CI-B02

CI-B03
CI-B04

CI-B05

CI-B07

CI-B12

CI-B13

CI-B14CI-B15

CI-B16

CI-B17

CI-B18

ECS01
ECS02

ECS03
ECS04

ECS05ECS06ECS07
ECS08

ECS09

ECS10ECS11
ECS12

ECS16 ECS17

ECS18

ECS19 ECS20
ECS21 ECS22 ECS23

ECS24
ECS25

ECS26

ECS27

ECS28

ECS29

ECS30

ECS31

ECS32

ECS33

ECS34ECS35

ECS36

ECS37

ECS38

ECS39
ECS40

ECS41

PSC-57003-GW7

PSC-59001-GW1

PSC-CS-134M-GW1

PSC-G18

PSC-H21

PSC-I22
PSC-J23

PSC-K21

PSC-K23

PSC-SG-12

SSR1SSR2

SSR3

SSR5

SSR6

SSR7
SSR8

CI-B25

CI-B26

BDC-11-40
BDC-11-60

BDC-11-WT

BDC-2-WT

BDC-6-30
BDC-6-60

BDC-6-WT
CG-136-40

CG-136-WT

CG-137-40
CG-137-WT

CI-137-50

CI-1-40
CI-1-60

CI-7-40 CI-7-60

CI-8-40

CI-8-60

CI-MW-1-40CI-MW-1-60

CI-MW-1-WT

CI-MW-2

CI-MW-3 CI-MW-4

CI-MW-5

CI-MW-6

CI-MW-8

King County, Pictom e try Inte rna tiona l Corp .

³ CONSULTING

Che c ke d   By: JK Disc Re fe re nc e :

FIGURE 2
SITE PLAN  SHOW IN G PROPOSED SAMPLIN G
LOCATION S W EST OF FOURTH GROUP SITE

5815 FOURTH AVEN UE SOUTH
CAPITAL IN DUSTRIES
SEATTLE, W ASHIN GTON

Quality Service for Environmental Solutions   | 

Farallon

farallonconsulting.com0 30 60

Sc a le  in Fe e t

LEGEN D
!( EX ISTIN G DIRECT-PUSH SOIL BORIN GS

H! EX ISTIN G SOIL BORIN GS

A EX ISTIN G MON ITORIN G W ELL

!( PROPOSED SOIL GAS SAMPLIN G LOCATION S

E
PROPOSED DIRECT-PUSH SOIL 
BORIN G LOCATION S

TCE GROUN DW ATER 
ISOCON CEN TRATION  LIN E
AT 18.0 μg/L CLEAN UP LEVEL
PCE GROUN DW ATER
ISOCON CEN TRATION  LIN E 
AT 3.3 μg/L CLEAN UP LEVEL

"6 STORMW ATER CATCH BASIN

!. STORMW ATER MAN HOLE

STORMW ATER MAIN LIN E

STORMW ATER SIDE/LATERAL

%2 SAN ITARY SEW ER MAN HOLE

SAN ITARY SEW ER SIDE/LATERAL

SAN ITARY SEW ER MAIN LIN E
SAN ITARY SEW ER DETEN TION  
VAULT (PRIVATE)

CAPITAL IN DUSTRIES PROPERTY

BUILDIN GS

SITE UN IT BOUN DARY

W a shington
Issa qua h  |  Be llingha m   |  Se a ttle

Ore gon
Portla nd   |  Be nd

Ca lifornia
Oa kla nd  |  Sa cra m e nto  |  Irvine

Da te : 8/7/2015Dra wn By: tp e rrin
Docum e nt Pa th: G:\Proje cts\457 Ca p ita l Ind ust\457010 W e st of 4th - Site  Unit 2\W orking Fold e r\GIS\Prop ose d  Soil Sa m p le s.m xd

FARALLON  PN : 457-13B

ECS32

CI-B26
MW-8

DRAFTTCE
PCE
μg/L

= TRICHLOROETHEN E
= TETRACHLOROETHEN E
= MICROGRAMS PER LITER



 

   
G:\Projects\457 Capital Indust\457007 Rem Inv Monitoring\Reports\Soil Investigation Work Plan\457-007 Revd Soil Inv WP.docx 
 

APPENDIX A 
QUALITY ASSURANCE PROJECT PLAN 

 
REVISED SOIL INVESTIGATION WORK PLAN 

Site Unit 2 Data Gap Resolution 
Seattle, Washington 

 
Farallon PN: 457-007 

 
 



 

Washington 
Issaquah  |  Bellingham  |  Seattle 

 

Oregon 
Portland  |  Bend 

 

California 
Oakland  |  Sacramento  |  Irvine 

 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

 
 

QUALITY ASSURANCE PROJECT PLAN 
APPENDIX A OF THE REVISED SOIL INVESTIGATION WORK PLAN 

CAPITAL INDUSTRIES, INC. 
5801 THIRD AVENUE SOUTH 

SEATTLE, WASHINGTON 

AGREED ORDER NO. DE 10402 

Submitted by: 
Farallon Consulting, L.L.C. 

975 5th Avenue Northwest 
Issaquah, Washington 98027 

Farallon PN: 457-004 

For: 
Mr. Ron Taylor 

Capital Industries, Inc. 
5801 Third Avenue South 
Seattle, Washington 98108 

August 10, 2015 

Prepared by: 

 
Jeffrey Kaspar, L.G., L.H.G. 

Principal Geologist 
 

Reviewed by: 

 
Peter Jewett, L.G., L.E.G. 

Principal 



 

 
 

 

 
i 

G:\Projects\457 Capital Indust\457007 Rem Inv Monitoring\Reports\Soil Investigation Work Plan\Apx A QAPP\457-007 QAPP.doc 
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

CONTENTS 

1.0 INTRODUCTION.............................................................................................. 1-1 
1.1 PROJECT OBJECTIVE .......................................................................... 1-2 

2.0 PROJECT ORGANIZATION .......................................................................... 2-1 
2.1 KEY PERSONNEL ................................................................................. 2-1 
2.2 KEY PERSONNEL RESPONSIBILITIES ............................................. 2-2 

3.0 DATA QUALITY OBJECTIVES .................................................................... 3-1 
3.1 QUANTITATION LIMITS AND QUALITY CONTROL CRITERIA . 3-1 
3.2 PRECISION ............................................................................................. 3-1 
3.3 ACCURACY ........................................................................................... 3-2 
3.4 REPRESENTATIVENESS ..................................................................... 3-3 
3.5 COMPLETENESS ................................................................................... 3-4 
3.6 COMPARABILITY ................................................................................. 3-4 

4.0 DATA COLLECTION APPROACH .............................................................. 4-1 

5.0 ANALYTICAL PROCEDURES ...................................................................... 5-1 

6.0 DATA MANAGEMENT AND REPORTING ................................................ 6-1 
6.1 DATA TYPES ......................................................................................... 6-1 
6.2 DATA TRANSFER ................................................................................. 6-1 
6.3 DATA INVENTORY .............................................................................. 6-1 
6.4 DATA QUALITY REVIEW ................................................................... 6-2 
6.5 DATA REDUCTION AND ANALYSIS ................................................ 6-3 

7.0 QUALITY CONTROL PROCEDURES ......................................................... 7-1 
7.1 FIELD QUALITY CONTROL................................................................ 7-1 
7.2 LABORATORY QUALITY CONTROL................................................ 7-1 
7.3 DATA QUALITY CONTROL ................................................................ 7-1 
7.4 DATA ASSESSMENT PROCEDURES ................................................. 7-5 

8.0 PERFORMANCE AND SYSTEM AUDITS ................................................... 8-1 

9.0 PREVENTIVE MAINTENANCE .................................................................... 9-1 

10.0 CORRECTIVE ACTION ............................................................................... 10-1 

11.0 QUALITY ASSURANCE REPORTS............................................................ 11-1 
 



 

 
 

 

 
ii 

G:\Projects\457 Capital Indust\457007 Rem Inv Monitoring\Reports\Soil Investigation Work Plan\Apx A QAPP\457-007 QAPP.doc 
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

TABLE 

Table 1 Laboratory Reporting Limits and Cleanup Levels 
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1.0 INTRODUCTION 

This Quality Assurance Project Plan (QAPP) has been prepared by Farallon Consulting, L.L.C. 
(Farallon) on behalf of Art Brass Plating, Inc. (ABP); Blaser Die Casting Co. (BDC); Capital 
Industries, Inc. (CI); and PSC Environmental Services, LLC (PSC) (collectively referred to 
herein as the West of 4th Group).  The QAPP has been prepared in accordance with the 
requirements of Agreed Order No. DE 10402 entered into by the West of 4th Group and the 
Washington State Department of Ecology (Ecology) in April 2014 (Agreed Order) and the 
Washington State Model Toxics Control Act Cleanup Regulation (MTCA), as established in 
Chapter 173-340 of the Washington Administrative Code (WAC 173-340).   

The West of 4th Group Site consists of Site Unit 1 (SU1) and Site Unit 2 (SU2) (herein referred 
to collectively as the Site) (Figure 1).  The ABP property is located within SU1.  The BDC and 
CI properties are located within SU2.  This QAPP provides specific requirements for quality 
assurance and quality control (QA/QC) procedures for the Revised Soil Investigation Work Plan 
(Work Plan) scope of work that will be completed at CI Plant 2 and CI Plant 4, depicted on 
Figure 2 of the Work Plan.  

As stated in the Ecology document Guidelines for Preparation of Quality Assurance Project 
Plans for Environmental Studies dated July 2004 (Ecology Publication No. 01-03-003), the 
purpose of the QAPP is to: 

• Assist the Project Manager and project team in focusing on factors affecting data quality 
during the planning stage of the project; 

• Facilitate communication among field, laboratory, and management staff as the project 
progresses; 

• Document the planning, implementation, and assessment procedures for QA/QC 
activities for the RI; 

• Ensure that the data quality objectives (DQOs) are achieved; and 

• Provide a record of the project to facilitate final report preparation. 

Both qualitative and quantitative DQOs have been previously established for the Remedial 
Investigation (RI) at the CI property to define the appropriate types of data and to specify the 
tolerable levels of potential decision errors that will be used as a basis for establishing the quality 
and quantity of data needed to support the RI.  This QAPP is an extension of the RI QAPP, 
specific to the soil investigation work planned.  This QAPP details both the qualitative and 
quantitative aspects of sample collection and analysis, including analytical methods, QA/QC 
procedures, and data quality reviews, to ensure that the DQOs are achieved. 
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1.1 PROJECT OBJECTIVE 

The objective of the soil investigation is to collect soil samples for laboratory analysis to 
delineate the nature and extent of constituents of concern (COCs), which consist of 
tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene, trans-1,2-dichloro-
ethene, 1,1-dichloroethene, and vinyl chloride in soil at CI Plant 2 and CI Plant 4.  The results 
from the scope of work described herein will be used to evaluate whether a contributing source 
of COCs to groundwater is present in soil east of CI Plant 4.  These investigation results will be 
used in combination with soil, groundwater, and soil gas data presented in the Revised Draft 
Remedial Investigation Report, Capital Industries, Inc., 5801 3rd Avenue South, Seattle, 
Washington, Agreed Order No. DE 5348 dated October 2012 prepared by Farallon to evaluate 
technically feasible remedial alternatives for the CI Plant 2 and CI Plant 4 source areas in the 
Feasibility Study (FS) to be prepared for SU2. 
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2.0 PROJECT ORGANIZATION 

The project organization for conducting the Work Plan, including identification of key personnel 
and their responsibilities, is presented below. 

2.1 KEY PERSONNEL 

Farallon has been contracted by CI to plan and implement the Work Plan.  The Project Contact 
for CI is: 

Mr. Ron Taylor 
Capital Industries, Inc. 
5801 3rd Avenue South 

Seattle, Washington  98108  
Telephone:  (206) 292-2608 

Fax:  (206) 292-2601 

The Principal for Farallon is: 

Mr. Peter Jewett, L.G., L.E.G. 
Farallon Consulting, L.L.C. 
975 5th Avenue Northwest 

Issaquah, Washington  98027 
Telephone:  (425) 295-0800 

Fax:  (425) 427-0850 
pjewett@farallonconsulting.com  

The Project Manager for Farallon is: 

Mr. Jeffrey Kaspar 
975 5th Avenue Northwest 

Issaquah, Washington  98027 
Telephone:  (425) 295-0800 

Fax:  (425) 295-0850 
jkaspar@farallonconsulting.com   

The Project QA/QC Officer for Farallon is: 

Mr. Gerald J. Portele 
975 5th Avenue Northwest 

Issaquah, Washington  98027 
Telephone:  (425) 295-0800 

Fax:  (425) 295-0850 
jportele@farallonconsulting.com    

mailto:pjewett@farallonconsulting.com
mailto:jkaspar@farallonconsulting.com
mailto:jportele@farallonconsulting.com
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The Document Control Clerk for Farallon is: 

Ms. Candy Augustino 
975 5th Avenue Northwest 

Issaquah, Washington  98027 
Telephone:  (425) 295-0800 

Fax:  (425) 295-0850 
caugustino@farallonconsulting.com  

The Project Manager for Ecology is: 

Mr. Ed Jones 
Washington State Department of Ecology 

Northwest Regional Office 
3190 160th Avenue Southeast 

Bellevue, Washington  98008-5452 
Telephone:  (425) 649-7000 

Fax:  (425) 649-7098 
ejon461@ecy.wa.gov  

2.2 KEY PERSONNEL RESPONSIBILITIES 

The responsibilities of the key personnel involved in the RI are described below. 

2.2.1 Project Manager 
The Project Manager has overall responsibility for developing the QAPP, monitoring the quality 
of the technical and managerial aspects of the project, and implementing the QAPP and 
corresponding corrective measures where necessary. 

2.2.2 Project QA/QC Officer 
The Project QA/QC Officer is responsible for ensuring that personnel assigned to the project 
meet the training requirements of the QA/QC program, monitoring the project work, and 
verifying that the project work is performed in accordance with the Work Plan and with other 
established standard operating procedures for the sampling being performed.  Additional 
responsibilities include reviewing and verifying the disposition of nonconformance and 
corrective action reports.  The QA/QC Officer also has the responsibility to assess the 
effectiveness of the QA/QC program, and to recommend modifications to the program as 
appropriate. 

2.2.3 Project Staff 
Members of the project staff are responsible for understanding and implementing the QA/QC 
program as it relates to the Work Plan objectives. 

mailto:caugustino@farallonconsulting.com
mailto:ejon461@ecy.wa.gov
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2.2.4 Regulatory Agency 
The soil investigation scope of work presented in the Work Plan is being conducted in 
accordance with the Agreed Order; MTCA, as established in WAC 173-340-350; and the 
Revised Data Gap Memorandum for Site Unit 2, W4 Joint Deliverable, Seattle, Washington 
dated March 2, 2015 prepared by Farallon, with Ecology serving as the lead regulatory agency.   
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3.0 DATA QUALITY OBJECTIVES 

The DQOs for this project will be used to develop and implement procedures to ensure that the 
data collected are of sufficient quality to adequately address the objectives of the RI and the 
Work Plan.  Observations and measurements will be made and recorded in a manner so as to 
yield results representative of the media and conditions observed and/or measured.  Goals for 
representativeness will be met by ensuring that sampling locations are selected properly, a 
sufficient number of samples are collected, and field screening and laboratory analyses are 
conducted properly.   

The quality of the laboratory data will be assessed according to the parameters of precision, 
accuracy, representativeness, completeness, and comparability.  The definitions of these 
parameters and the applicable QC procedures are presented in Sections 3.2 through 3.6.  
Quantitative DQOs for the parameters precision, accuracy, and completeness are provided 
following each definition.  Laboratory DQOs have been established by the analytical laboratory. 

3.1 QUANTITATION LIMITS AND QUALITY CONTROL CRITERIA 

The laboratory practical quantitation limits (PQLs) and method detection limits (MDLs) for the 
COCs are shown in Table 1 compared to the most-conservative preliminary cleanup level for 
soil.  The actual PQL or MDL for soil samples may be higher, depending on the sample matrix, 
matrix interferences, and laboratory dilution factors.  The passive soil gas survey data will be 
semi-quantitative but will be used in a qualitative manner and not for direct comparison with any 
of the preliminary cleanup levels or soil gas screening levels for evaluation of potential air 
quality risk.  Data validation procedures will apply to review of the soil gas data package, 
although the PQLs or MDLs for soil gas are not listed herein.  

3.2 PRECISION 

Precision is defined as the degree of agreement between or among independent, similar, or 
repeated measures, and is expressed in terms of analytical variability.  For this project, analytical 
variability will be measured as the relative percent difference (RPD) or coefficient of variation 
between analytical laboratory duplicates, and between the matrix spike (MS) and matrix spike 
duplicate (MSD) analyses.  Monitoring and sampling variability will be measured by analysis of 
blind field-replicate samples. 

Precision will be calculated as the RPD as follows: 

RPD =   ׀S-D׀  
 (S+D)/2 x 100 

where: 

     RPD = Relative percent difference for compound 
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     S = Analyte concentration in original sample 

     D = Analyte concentration in duplicate sample 

The tolerance limit for percent differences between laboratory duplicates will be +20 percent; 
deviations from these criteria will be reported.  If the QAPP criteria are not met, the laboratory 
will provide an explanation of why the limits were exceeded, and will implement appropriate 
corrective actions for laboratory control samples (LCSs)/LCS duplicates only.  RPDs will be 
evaluated during data review and validation.  The independent data reviewer will note deviations 
from the specified limits, and will comment on the effect of the deviations on reported data.  If 
precision limit exceedances are linked to field sampling, those field sampling procedures will be 
reviewed, and any problems will be identified.  Re-sampling and -analysis may be required. 

There are no specific RPD criteria for organic chemical analyses.  Quantitative RPD criteria for 
organic analyses will be based on laboratory-derived control limits. 

3.2.1 Duplicate Samples 
Field duplicate samples will be collected during sampling to analyze for COCs to assess the 
precision of laboratory analytical and field sampling methods.  Soil sampling is subject to 
potentially wide ranges of variability due to the heterogeneity of the sample and the limited mass 
of soil sampled.  Conversely, media such as groundwater, air, and soil gas are not as susceptible 
to the effects of heterogeneity, and are more-reliable media for establishing measures of 
precision and/or accuracy.  Field duplicates for the passive soil gas samples will be collected at a 
frequency of 10 percent of the primary samples.  Field duplicate soil sample for volatile 
constituents will not be collected. 

3.3 ACCURACY 

Accuracy (bias) is a statistical measurement of correctness and includes components of random 
error (i.e., variability due to imprecision) and systematic error.  It therefore reflects the total error 
associated with a measurement.  A measurement is accurate when the value reported does not 
differ excessively from the known concentration of the spike or standard. 

Accuracy measures the bias in a measurement system and is difficult to measure for the entire 
data collection activity.  Sources of error include the sampling process, field contamination, 
preservative handling, sample matrix effects, and sample preparation and analysis techniques.  
To confirm that the samples collected are not contaminated, laboratory method blank samples 
will be analyzed. 
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Accuracy will be calculated as percent recovery of analytes as follows: 

Ri = (Yi / Xi) x 100 

where: 

     Ri = percent recovery for compound i 

     Yi = measured analyte concentration of compound i in sample i (measured minus original 
sample concentration) 

     Xi = known analyte concentration of compound i in sample i 

Laboratory matrix spikes and surrogates will be carried out at the analytical laboratory in 
accordance with U.S. Environmental Protection Agency (EPA) SW-846 requirements for organic 
chemical analyses.  The frequency for both matrix spikes and matrix spike duplicates will be 1 
per batch of 20 samples, or less.  Quantitative percent recovery criteria for organic analyses will 
be based on laboratory-derived control limits for surrogate recovery and matrix spike results. 

The resultant percent recovery will be compared to the acceptance criteria defined in the QAPP, 
and deviations from specified limits will be reported.  If the objective criteria are not met, the 
laboratory will provide an explanation of why acceptability limits were exceeded, and will 
implement appropriate corrective actions.  Percent recoveries will be reviewed during data 
validation, and deviations from the specified limits will be noted.  The data reviewer will 
comment on the effect of the deviations on reported data. 

3.3.1 Laboratory Method Blanks 
The laboratory will run method blanks at a minimum frequency of 5 percent (or one per batch) to 
assess potential contamination of the sample in the laboratory. 

3.3.2 Trip Blanks 
Laboratory-supplied trip blanks will accompany soil samples collected during sampling events.  
The trip blank will be analyzed for volatile COCs by EPA Method 8260C to assess the integrity 
of the sample containers during transport.  One trip blank will be analyzed for the set of soil 
samples collected from CI Plant 2.  One trip blank will be analyzed for the set of soil samples 
collected from CI Plant 4. 

3.4 REPRESENTATIVENESS 

Representativeness is a qualitative assessment of how closely the measured results reflect the 
actual concentration or distribution of the constituent concentrations in the matrix sampled.  The 
sampling plan design, sample collection techniques, sample handling protocols, sample analysis 
methods, and data review procedures have been developed to ensure that the results obtained are 
representative of CI site conditions.  These issues are addressed in detail in Section 4, Data 
Collection Approach.  Representativeness also will be determined by evaluating holding times, 
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sample preservation, and blank contamination.  Samples with expired holding times, improper 
preservation, or blank contamination may not be representative. 

3.5 COMPLETENESS 

Completeness is defined as the percentage of measurements judged to be valid.  Valid and 
invalid data (i.e., data qualified with an R-Flag as rejected) will be identified during independent 
data review.  Validation is described in Section 6.5, Data Reduction and Analysis.  Completeness 
is calculated as follows: 

100 x 
nts) Measuremeof Number (Total
nts) MeasuremeValid of (Number = C  

The objectives for completeness of samples are expressed as a percentage, and refer to the 
minimum acceptable percentage of samples received at the laboratory in good condition and 
acceptable for analysis.  Objectives for completeness are based in part on the subsequent uses of 
the data:  the more critical the use, the greater the completeness objective.  The objective of 
completeness is 95 percent of the samples.  This objective will be met though the use of proper 
sample containers, proper sample packaging procedures to prevent breakage during shipment, 
proper sample preservation, and proper labeling and chain-of-custody procedures.  A loss of 5 to 
10 percent of intended samples due to refusal or poor sample recovery is common.  When 
feasible, the amount of sample collected will be sufficient to re-analyze the sample should the 
initial results not meet QC requirements.  The goals set for the RI project are considered to be 
sufficient for intended data uses. 

The objectives for completeness of chemical analyses refer to the percentages of analytical 
requests for which usable analytical data are produced, and also are expressed as a percentage.  
The initial objective for completeness of chemical analyses in the laboratory is 95 percent. 

Sampling and analysis data critical to achieving the objectives for completeness include soil data 
that define the lateral extent of COCs exceeding preliminary cleanup levels in the areas subject 
to investigation under the Work Plan. 

If overall completeness is less than the stated goal of 95 percent, CI will assess the reason for the 
lack of completeness, which may include DQOs based on poor assumptions or a work plan that 
may have been poorly implemented or difficult to carry out.  If DQOs are achieved despite lack 
of completeness, no further work will be performed.  If DQOs are not achieved, further sample 
collection may be necessary, and will be carried out under advisement from Ecology.  

3.6 COMPARABILITY 

Comparability is the degree to which data from one study can be compared with data from 
historical studies at the same location, other similar studies, reference values (such as 
background), reference materials, and screening values.   
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The following approach will be used to review data generated by CI to ensure sufficient quality 
for use during the FS: 

• Standard sampling techniques will be used during field investigation activities; 

• The analytical laboratory will be certified by Ecology and the National Environmental 
Laboratory Accreditation Program; 

• Methods approved by EPA and Ecology will be used.  QC samples and standard 
operating procedures will be used by the laboratory to ensure that reporting standards will 
be maintained in accordance with the Laboratory Quality Assurance Plan; 

• The laboratory provided data reports will be similar to those developed as part of the 
EPA Contract Laboratory Program for all analyses requiring definitive data.  The 
complete data report and corresponding documentation will be sufficient to perform an 
appropriate level of data validation; and 

• Data quality review and validation will be performed on the analytical data according to 
the procedures specified in this QAPP. 
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4.0 DATA COLLECTION APPROACH 

Procedures that will be used to collect, preserve, transport, and store samples collected are 
described in the Work Plan.  Sampling protocols will be performed in accordance with generally 
accepted environmental practices, and will meet or exceed current regulatory standards and 
guidelines.  Sampling procedures may be modified, if necessary, to satisfy amendments to 
current regulations, methods, or guidelines.  Sample containers, preservation methods, and 
holding times are presented the Work Plan.   
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5.0 ANALYTICAL PROCEDURES 

OnSite Environmental Inc. of Redmond, Washington (OnSite) has been selected as the 
laboratory to conduct the analysis for COCs in soil.  OnSite is certified by Ecology, and meets 
the QA/QC requirements of both Ecology and EPA.  The contact for OnSite is: 

Mr. David Baumeister 
OnSite Environmental Inc. 
14648 Northeast 95th Street 

Redmond, Washington  98052 
Telephone:  (425) 883-3881 

A copy of the Laboratory Quality Assurance Manual from OnSite is on file at Farallon for 
review and reference, and will be followed by the laboratory throughout the FS.  Ecology will 
have access to laboratory personnel, equipment, and records pertaining to sample collection, 
transportation, and analysis.  The specific analytical methods, sample preservation methods, and 
container requirements for the soil samples are defined in the Work Plan. 

Amplified Geochemical Imaging, LLC of Elkton, Maryland (AGI) will provide and analyze the 
Gore Sorbent modules.  The main office contact for AGI is: 

Ms. Brenda Dudley 
Amplified Geochemical Imaging, LLC 

210 Executive Drive, Suite 1 
Newark, Delaware  19702 

Telephone:  (302) 266-2428 

Details regarding the use of the Gore Sorbent modules and their analysis are presented on the 
AGI website at https://www.agisurveys.net/AGI_Tech_Library.html . 

https://www.agisurveys.net/AGI_Tech_Library.html


 

 
 

 

 
6-1 

G:\Projects\457 Capital Indust\457007 Rem Inv Monitoring\Reports\Soil Investigation Work Plan\Apx A QAPP\457-007 QAPP.doc 
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

6.0 DATA MANAGEMENT AND REPORTING 

This section outlines the procedures to be followed for the inventory, control, storage, and 
retrieval of data collected for the scope of work presented in the Work Plan.  The procedures 
contained in the QAPP are designed to ensure that the integrity of the collected data is 
maintained for subsequent use.   

6.1 DATA TYPES 

A variety of data will be generated, including sampling and analytical data.  Examples of data 
types include electronically reported laboratory data and manually recorded field data such as 
soil descriptions.  Laboratory analytical data will be transmitted to Farallon both as an electronic 
file and as a hard copy laboratory data report.  This format will facilitate validation and analysis 
of these data while avoiding transcription errors that may occur with computer data entry. 

6.2 DATA TRANSFER 

Procedures controlling the receipt and distribution of incoming data packages to Farallon and the 
transmittal of outgoing data reports from Farallon are outlined below. 

6.2.1 Receipt of Data and Reports 
Incoming documents will be date-stamped and filed.  Correspondence and transmittal letters for 
reports, maps, and data will be filed chronologically.  Data packages such as those from field 
personnel and laboratories (e.g., soil analytical data, soil condition observations) will be filed by 
project task, subject heading, and date.  If distribution of a document is required, the number of 
needed copies will be made and distributed to the appropriate persons or agencies, and recorded 
on a document transmittal form. 

6.2.2 Outgoing Data and Reports 
A transmittal sheet will be attached to all project data and reports sent out by Farallon.  A copy 
of each transmittal sheet will be kept in the administrative file and in the project file.  The Project 
Manager or the Project QA/QC Officer will review outgoing documents. 

6.3 DATA INVENTORY 

Procedures for the filing, storage, and retrieval of project data and reports are discussed below. 

6.3.1 Document Filing and Storage 
Project files and raw data files will be maintained at the Farallon office.  Files will be organized 
by project task or subject heading, and maintained by the Document Control Clerk.  Electronic 
files will be maintained in a project directory and backed up.  The electronic files will be stored 
on password-protected Microsoft servers with secure firewall protection.  In accordance with 
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WAC 173-340-850, the hard copy and electronic project files will be archived for a minimum of 
10 years after completion of compliance monitoring, or as long as any institutional controls 
remain in effect. 

6.3.2 Access to Project Files 
Access to project files will be controlled, and limited to CI and its authorized representatives, 
Ecology, and Farallon personnel.  When a hard-copy file is removed for use, a sign-out 
procedure will be used to track document custody.  If a document is to be used for an extended 
period, a copy will be made, and the original will be returned to the project file.  The final 
version of reports, tables, and figures in electronic format will be write-protected in the project 
directory. 

6.4 DATA QUALITY REVIEW 

Data quality review will be performed where applicable using Uniform Federal Policy for 
Quality Assurance Project Plans; Evaluating, Assessing, and Documenting Environmental Data 
Collection and Use Programs; Part 1: UFP-QAPP Manual dated March 2005 (EPA Publication 
No. EPA-505-B-04-900A), the EPA Contract Laboratory Program National Functional 
Guidelines for Organic Data Quality Review dated October 1999 (EPA Document Number PB 
99-963506), and the EPA Contract Laboratory Program National Functional Guidelines for 
Inorganic Data Review dated October 2004 (EPA Document Number EPA 540-R-04-004).  All 
laboratory data will be verified by Farallon personnel versed in basic data validation criteria as 
defined in the aforementioned references.  The following types of QC information will be 
reviewed, as appropriate: 

• Method deviations; 
• Sample extraction and holding times; 
• Method reporting limits; 
• Blank samples (equipment rinsate and laboratory method); 
• Duplicate samples; 
• Matrix spike/matrix spike duplicate samples (accuracy); 
• Surrogate recoveries; 
• Percent completeness and RPDs (precision); and 
• Final analytical data packages for samples collected during the subsurface investigation. 

Laboratory quality control limits will be provided by the laboratory and evaluated as part of the 
data validation process.  Quality control limits may vary as a result of matrix interference and 
changes in laboratory control limits at the time of sample analysis. 
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6.5 DATA REDUCTION AND ANALYSIS 

The Project Manager and Project QA/QC Officer are responsible for data review and validation 
in adherence to the parameters outlined in Section 3, Data Quality Objectives.  The type of 
analyses and presentation methods selected for any given data set will depend on the type, 
quantity, quality, and prospective use of those data.  Analysis of project data will require data 
reduction for preparation of tables, charts, and maps.  To ensure that data are accurately 
transferred during the reduction process, two data reviews will be performed prior to the issuing 
of the documents:  one by the Project QA/QC Officer or Project Manager, and the second by the 
Project Principal.  Any incorrect transfers of data will be highlighted and corrected. 

6.5.1 Data Reporting Formats 
Physical and chemical characterization information will be presented in the final report in the 
format described below. 

6.5.1.1 Summary Tables and Plots 
To facilitate assimilation and presentation, laboratory reports will be sorted according to 
various parameters to summarize the information contained.  Soil gas and soil sampling 
and analytical data will be sorted several ways, including by sample point number, 
constituent, and date of sample collection.  The parameters chosen for sorting will depend 
on the requirements for the most-appropriate format and the utility of that format in 
demonstrating the physical and chemical characteristics of interest.  AGI will provide a 
separate report that will include summary tables of the analytical data for soil gas. 

6.5.1.2 Maps 
Plan maps needed to illustrate results will be assembled or prepared.  These maps may 
include but are not limited to plan maps of the CI property and surrounding areas 
showing confirmed and suspected sources, sampling locations, chemical concentrations 
for individual chemicals and groups of chemicals, COC distribution maps, CI property 
features, and/or potential preferential pathways (e.g., sewer lines).  AGI will provide a 
separate report that will include colorized isoconcentration maps of individual COCs 
based on soil gas analytical data. 
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7.0 QUALITY CONTROL PROCEDURES 

This section provides a description of the QC procedures pertaining to both field activities and 
laboratory analysis.  The QC procedures for field activities include standard operating 
procedures for sample collection and handling, including field QC samples, and for equipment 
calibration. 

7.1 FIELD QUALITY CONTROL 

Field QC samples (e.g., field duplicate samples) will be collected as described in the Work Plan.  
The purpose of these samples is discussed in Section 3, Data Quality Objectives.  Standard 
operating procedures also will be implemented during field activities.  The procedural basis for 
these field data collection activities will be documented on Field Report forms.  Deviations from 
established protocols will be documented on the Field Report forms. 

7.2 LABORATORY QUALITY CONTROL 

Analytical laboratory QA/QC procedures are described in the Laboratory Quality Assurance 
Manual for both OnSite and AGI.  The manuals are available through each laboratory if 
requested, and will be referenced by Farallon in reviewing the data provided by each laboratory. 

7.3 DATA QUALITY CONTROL 

The laboratory will perform in-house analytical data reduction under the direction of the 
analytical laboratory QA Manager.  The laboratory data-reduction procedures will be those 
specified in EPA- and Ecology-approved methods, and those described in the laboratory 
procedures delineated in the Laboratory Quality Assurance Plan.  The data-reduction steps will 
be documented, signed, and dated by the laboratory.  Data reduction will be conducted as 
follows: 

• Raw data produced will be processed and reviewed for compliance with the QC criteria 
established in this QAPP.  The raw data will be reviewed also for overall reasonableness 
and for transcription or calculation errors. 

• After the data have been entered into the Laboratory Information Management System, a 
computerized report will be generated and sent to the analytical laboratory QA Manager. 

• The need for any sample re-analysis will be assessed.  Upon discovery that an analysis 
fails to meet the required data quality criteria, the Project QA/QC Officer will be 
contacted to discuss noncompliant data sets.  If corrective actions have been taken and 
data still do not meet project QA requirements, the Project Manager will be notified. 

• Upon acceptance of the preliminary data reports by the analytical laboratory, final 
analytical reports will be generated.  Final data reports will be available within 
approximately 30 calendar days of sample submittal. 
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7.3.1 Data Validation  

The activities to be undertaken to validate the laboratory analytical data generated are described 
below. 

7.3.1.1 Compliance 
The laboratory will assign QC qualifiers (as described and defined in the Laboratory 
Quality Assurance Plan) if any of the following occurs: 

• The concentration of the chemical is below the required reporting limit or 
above calibration limits; 

• The concentration of the chemical is below the required reporting limit but 
above the method detection limit; 

• The chemical is found also in the laboratory blank; 

• Spiking analyte recoveries (bias) is outside project-specified control limits 
(inorganic analyses only); 

• Laboratory duplicate precision is outside project-specified control limits 
(inorganic analyses only); or 

• Surrogate recoveries and laboratory duplicate precision are out of control 
limits for organic analyses. 

Other sample-specific qualifiers will be added to describe QC conditions as necessary.  
The laboratory will maintain detailed procedures for laboratory record-keeping that 
support the validity of the analytical work completed.  Each data report package 
submitted will contain the laboratory’s written certification that the requested analytical 
method was run and that all QA/QC checks were performed.   

The analytical laboratory has the initial responsibility for verifying the correctness and 
completeness of the data, based on an established set of guidelines and project QC 
criteria.  The following verification will be made: 

• Documentation of sampling receipt and handling is complete; 

• Sample preparation information is correct and complete; 

• Analysis information is correct and complete; 

• Raw data, including manual integrations, have been interpreted correctly; 

• Appropriate preparation and analysis procedures have been followed; 

• Special sample preparation and analytical requirements specific to the Site or 
project have been met; 

• Analytical results have been calculated correctly and are complete; 
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• QC sample results are within project QC limits; 

• Laboratory blanks are within project QC limits; and 

• Documentation is complete: all anomalies in preparation and analysis have 
been documented, holding times have been documented, and all data 
(including data generated before and after corrective actions or cleanup has 
been conducted) are included in the laboratory data report. 

Qualified laboratory personnel other than the original laboratory analyst will provide an 
independent peer review of the analytical data package to ensure the following QC 
elements: 

• Appropriate laboratory standard operating procedures have been referenced; 

• Calibration data are scientifically sound and appropriate to the method; 

• QC sample data are within project-specific limits; 

• Qualitative and quantitative results are correct; 

• Raw data, including manual interpretations, have been correctly interpreted; 
and 

• Documentation is correct and complete. 

7.3.1.2 Comparison 
The laboratory data will be validated by Farallon personnel versed in data validation.  
Data review for this process involves the following elements: 

• Assessment of data reliability based on QC sample results; 

• Verification that requirements set forth in the project planning documents 
have been met; and 

• Assessment of data usability. 

Data review will include evaluation of laboratory summary data for precision, accuracy, 
representativeness, comparability, and completeness, and a summary of qualified data.  
Data review will not include review of raw data or recalculation of reported results.  
The data review summary will provide a list of all samples reviewed, a narrative 
summarizing each review topic (e.g., calibration, holding times), qualified results, 
worksheets, and any data resubmitted by the laboratory at the request of the reviewer, 
including chromatographs. 

The data validation process for this project will follow the procedures specified in the 
National Functional Guidelines for Superfund Organic Methods Data Review, OSWER 
9355.0-132, EPA 540-R-014-002 dated August 2014 prepared by EPA, modified for the 



 

 
 

 

 
7-4 

G:\Projects\457 Capital Indust\457007 Rem Inv Monitoring\Reports\Soil Investigation Work Plan\Apx A QAPP\457-007 QAPP.doc 
 

Qual i ty  Service for Env i ronmental  Solut ions  |   fara l lonconsul t ing.com 
 

methods used and for project-specific criteria.  The review will include verification of the 
following: 

• Compliance with the QAPP; 

• Proper sample preservation and handling procedures; 

• Holding times; 

• Method detection limit and method reporting limit; 

• QC results (e.g., surrogate, MS/MSD, and LCS recoveries; MS/MSD, field 
duplicate, and laboratory duplicate RPDs; serial dilutions); 

• Laboratory blank and trip blank analyses; 

• Data completeness and format; and 

• Data qualifiers assigned by the laboratory. 

Qualifiers will be added to data during review as necessary.  Qualifiers applied to data as 
a result of the review will be limited to the following designations: 

U  = The analyte was analyzed for, but was not detected 
exceeding the sample-specific reporting limit. 

J  = The analyte was positively identified, and the associated 
numerical value is an estimate of the concentration of the 
analyte in the sample. 

UJ  = The analyte was not detected exceeding the sample 
reporting limit, although the reporting limit is 
approximate and may or may not represent the actual limit 
of quantitation. 

R  = The analyte results are rejected due to serious deficiencies 
in the ability to analyze the sample and meet QC criteria.  
The presence or absence of the analyte cannot be verified. 

7.3.2 Field Data Verification 
Farallon will review field records and results from field observations and measurements to 
ensure that procedures were properly performed and documented.  The review of field 
procedures will include the following factors: 

• Completeness and legibility of field logs; 

• Preparation and frequency of field QC samples; 
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• Equipment calibration and maintenance; and 

• Chain of Custody forms. 

Corrective actions for procedure violations are described in Section 10, Corrective Action. 

7.4 DATA ASSESSMENT PROCEDURES 

The Project Manager and Project QA/QC Officer are responsible for data review and validation.  
Upon receipt of each data package from the laboratory, calculations for precision, accuracy, and 
completeness will be performed using the equations presented in Section 3, Data Quality 
Objectives.  Results will be compared to quantitative DQOs where established, or to qualitative 
DQOs.  The data validation parameters are outlined in Section 3, Data Quality Objectives. 
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8.0 PERFORMANCE AND SYSTEM AUDITS 

Performance audits will be conducted for both sampling and analysis work.  Field performance 
will be monitored through regular review of field notebooks, field measurements, and Chain of 
Custody forms.  The Project Manager and/or the Project QA/QC Officer also may perform 
periodic on-site review of work in progress. 

Ecology accreditation of the analytical laboratory for each type of analysis performed 
demonstrates the laboratory's ability to properly perform the requested methods.  Therefore, a 
system audit of the analytical laboratories will not be conducted during the course of this project. 

The Project Manager and/or Project QA/QC Officer will oversee communication with the 
analytical laboratories frequently while samples are being processed and analyzed at the 
laboratories.  This oversight will allow Farallon to assess progress toward the DQOs and to take 
corrective measures, if necessary. 

The analytical laboratories are responsible for identifying (and correcting, as appropriate) any 
deviation from performance standards.  The laboratories will communicate to the Project 
Manager or the Project QA/QC Officer any deviation from the performance standards and the 
appropriate corrective measures taken during sample analysis.  Corrective actions are discussed 
in Section 10, Corrective Action. 
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9.0 PREVENTIVE MAINTENANCE 

Operation and maintenance manuals will accompany field parameter analysis and measurement 
equipment.  Included in these manuals will be procedures for calibration, operation, and 
troubleshooting.  Maintenance activities will be documented in the project Field Report forms 
and/or equipment logbooks.  A schedule of preventive maintenance activities will be maintained.  
Spare parts and tools will be included in each equipment storage case to minimize equipment 
downtime. 
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10.0 CORRECTIVE ACTION 

Corrective actions will be the joint responsibility of the Project Manager and the Project QA/QC 
Officer.  Corrective procedures may include: 

• Identifying the source of the violation; 

• Reanalyzing samples if holding time criteria permit; 

• Re-sampling and analyzing; 

• Re-measuring the parameter; 

• Evaluating and amending sampling and analytical procedures; and/or 

• Qualifying data to indicate the level of uncertainty. 

During field sampling operations, the Project Manager and field team members will be 
responsible for identifying and correcting protocols that may compromise the quality of the data.  
All corrective actions taken will be documented in the field notes. 
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11.0 QUALITY ASSURANCE REPORTS 

The Technical Memorandum summarizing the results from the soil investigation work will 
include a QA section, which will summarize the data quality of the deliverables that are 
generated during the project.  This summary will include at a minimum: 

• An assessment of data accuracy and completeness; 

• The results of performance and/or system audits; and 

• Identification of significant QA problems and the impact on the DQOs. 
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Table 1
Laboratory Reporting Limits and Preliminary Cleanup Levels

Quality Assurance Project Plan
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-007

G:\Projects\457 Capital Indust\457007 Rem Inv Monitoring\Reports\Soil Investigation Work Plan\Apx A QAPP\QAPP Tbls

1 of 1

Laboratory Soil PQL
(mg/kg)

Laboratory Soil MDL
(mg/kg)

Preliminary Cleanup Levels 
for Soil 1 (mg/kg)

Tetrachloroethene 0.001 0.000288 0.05
Trichloroethene 0.001 0.000146 0.03
cis-1,2-Dichloroethene 0.001 0.000208 160
trans-1,2-Dichloroethene 0.001 0.000161 0.59
1,1-Dichloroethene 0.001 0.000294 0.055
Vinyl Chloride 0.001 0.000315 0.002
NOTES:

EPA = U.S. Environmental Protection Agency
GC/FID = gas chromatograph/flame ionization detection
µg/l = micrograms per liter
mg/kg = milligrams per kilogram
PQL = practical quantitation limit

1 The basis for screening levels for soil and water are  presented in the Revised Preliminary Cleanup Standards 
Memorandum dated September 12, 2014, prepared by Farallon Consulting, L.L.C.  The most-conservative preliminary 
cleanup level for soil is presented.

Analyte

EPA 8260B
EPA 8260B

Analytical Method

EPA 8260B

EPA 8260B

EPA 8260B

EPA 8260B
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