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ACRONYMS
bgs below ground surface
BTEX benzene, toluene, ethylbenzene, and xylene
cocC contaminant of concern
°C degrees Celsius
DPT direct-push technology
EPA United States Environmental Protection Agency
EPI Environmental Partners, Inc.
EAD enhanced aerobic degradation
IM Interim Measure
mg/L milligrams per liter
mV millivolts
mS/cm milliSiemens per centimeter
po/L micrograms per liter
NTU nephlometric turbidity units
OA Other Area
ORP oxidation-reduction potential
RCRA Resource Conservation and Recovery Act
SAP Sampling and Analysis Plan
SCFH standard cubic feet per hour
SWMU Solid Waste Management Unit
TPH total petroleum hydrocarbons
TPH-D total petroleum hydrocarbons — diesel range
TPH-G total petroleum hydrocarbons — gasoline range
UST underground storage tank
VOC volatile organic compound
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1.0 INTRODUCTION

This second semiannual report presents information and data on the Interim Measure (IM) at
Other Area 9 (OA-9) located in the 2-60s Area at Boeing Plant 2. The report covers data
generated during the time period from May 2009 through October 2009.

In a letter dated August 18, 2008 from the United States Environmental Protection Agency
Region X (EPA) to Boeing, EPA gave approval to implement the Interim Measure Work Plan for
Other Area 9 (Environmental Partners, Inc. [EPI], 2008). This work plan presented details for
remediation of total petroleum hydrocarbon (TPH) impacts to soil and groundwater in an area
associated with Resource Conservation and Recovery Act (RCRA) Unit OA-9 and Solid Waste
Management Unit 2-78.6 (SWMU 2-78.6). OA-9 consists of three former underground storage
tanks (USTs) identified as PL-16, PL-17, and PL-18. SWMU 2-78.6 is a nearby former oil-water
separator. The impacted vadose soil and groundwater associated with these units are being
addressed together and are referred to as OA-9. Figure 1 presents a general location map of
Plant 2 and Figure 2 is a site representation showing the location of the OA-9 IM at Plant 2.

Based on the 2-60s Area Data Gap Investigation Report (EPI, 2006), contaminants of concern
(COCs) for vadose zone soil at OA-9 are gasoline-range petroleum hydrocarbons (TPH-G) and
the volatile organic compounds (VOCs) benzene and ethylbenzene. Groundwater COCs are
TPH-G and the VOC benzene. Detailed drawings showing the locations of the soil detections
and groundwater plumes are presented in the OA-9 IM Work Plan (EPI, 2008). Figures 3 and 4
present diagrams of the approximate extent of impacted soil and groundwater, respectively, at
OA-9. The area of impacted groundwater shown in Figure 4 is defined by the benzene plume,
which coincides with and extends beyond the TPH-G plume.
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20 INTERIM MEASURE IMPLEMENTATION

Bioventing was selected as the IM soil treatment technology for vadose soil and enhanced
aerobic degradation (EAD) was selected as the IM groundwater treatment technology. These two
technologies complement each other and are being implemented together to introduce oxygen
into the subsurface soil and groundwater. The increased available oxygen is intended to
enhance aerobic bacteria populations, which destroy contaminant hydrocarbons and VOCs
through aerobic metabolism of the organic contaminant molecules.

Bioventing is an in situ soil remedial technology that introduces oxygen in air into the open pore
spaces of vadose zone soil by using a blower to inject air at relatively low flow rates into the soil
through a series of injection wells. The oxygen introduced into the soil stimulates indigenous
microorganisms to metabolize and destroy organic compounds adsorbed to soil particles.

EAD is an in situ groundwater remedial technology that introduces chemically bound oxygen into
groundwater, which stimulates the growth of indigenous microorganisms. The enhanced
microbial populations metabolize and destroy petroleum hydrocarbons and benzene in
groundwater. The oxygen-release compound used at OA-9 is a proprietary product by Adventus
Americas, Inc., named EHC-O™. More detailed descriptions of these remedial technologies and
their applicability and limitations are presented in the OA-9 IM Work Plan (EPI, 2008).

Prior to this IM remedial work at OA-9 included excavation and removal of contaminated vadose
zone soil; however, buildings and extensive subsurface utilities in the area prevented the removal
of all contaminated soil. Bioventing remediation was implemented to remediate these remaining
pockets of impacted vadose soil. Bioventing is complimentary, but not directly related, to the
OA-9 groundwater cleanup.

In September 2008 six new bioventing wells were installed to facilitate cleanup of impacted
vadose zone soil. During October and November, pipe trenches were dug and 2-inch diameter
PVC pipe was installed to all nine bioventing wells. A blower, trailer, pipe manifold, and electrical
power were then installed and connected to supply air to the bioventing wells. Details of the wells
and bioventing system installation are presented in the First Semiannual Report (EPI, 2009). The
bioventing system blower was started on December 15, 2008. Respirometry testing is performed
quarterly to monitor bioventing status.

During October and November 2008, a solution of 5,000 pounds of EHC-O™ and potable water
was injected into a grid of 20 points by direct-push technology (DPT). The injections were made
over the depth interval from 10 to 30 feet below ground surface (bgs). Details of the injection
process are presented in the First Semiannual Report (EPI, 2009). Groundwater is monitored
quarterly to assess the progress of the groundwater remediation. Figure 5 is a general
representation of the bioventing system and EAD injection locations at OA-9.

ENVIRONMENTAL PARTNERS INC 2
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3.0 PERFORMANCE MONITORING METHODOLOGY

The primary objective of the OA-9 IM is to destroy TPH and the non-chlorinated VOC mass in
vadose zone soil and groundwater through EAD. Performance monitoring is performed quarterly
to evaluate remedial treatment progress. Performance monitoring data are compared to baseline
and previous performance monitoring data to determine reductions in contaminant concentrations
and trends in subsurface geochemical conditions. There are two components of performance
monitoring for the OA-9 IM: respirometry testing for vadose zone soil remediation and
groundwater sampling for groundwater remediation. Procedures for both monitoring components
are described below.

3.1 Respirometry Test Methodology

Respirometry testing is not a direct measure of soil remediation, but it does indicate the rate at
which microorganisms are consuming available oxygen in the soil pore spaces. Results of
respirometry testing provide an indirect measure of the rate of contaminant degradation.
Respirometry testing is performed quarterly in combination with groundwater performance
monitoring.

Respirometry testing consists of turning off the bioventing blower, collecting pore space air
samples from selected wells, and measuring the subsequent decline in oxygen concentration as
microorganisms consume oxygen. Test wells were selected based on historical analytical data
indicating that they are installed in areas with high concentrations of petroleum hydrocarbons.
Test wells in these areas are anticipated to yield measurable test responses.

Pore space vapor samples are collected from test wells approximately 1, 2, 3, 4, 6, and 8 hours
after the blower is turned off. A high-volume air sampling pump is used to evacuate atmospheric
air in the well casing, followed by pore space gas sample collection. Samples are collected into
5-liter Tedlar™ bags and measured for oxygen content using a QRae multi-parameter gas meter.
The oxygen concentration versus time for each tested well is plotted to produce an oxygen-
decline curve that is mathematically converted to a rate of petroleum degradation using standard
bioventing assumptions.

3.2 Groundwater Sampling Methodology

Groundwater samples are collected quarterly from the six A-level monitoring wells at the OA-9 IM.
The six sampled wells are listed below and their locations are shown in Figure 5.

* PL2-310A * PL2-604A
* PL2-311A * PL2-605AR
* PL2-332A * PL2-606A

ENVIRONMENTAL PARTNERS INC 3
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Groundwater samples are collected using the methods and procedures presented in the
Sampling and Analysis Plan (SAP), which is Appendix A of the OA-9 IM Work Plan (EPI, 2008).
Groundwater samples are analyzed for TPH-G by Method NWTPH-GXx; diesel- and heavier-range
petroleum hydrocarbons by Method NWTPH-Dx; and benzene, toluene, ethylbenzene, and
xylenes (BTEX) compounds by EPA Method 8260C. Tables in the SAP present specifications for
reporting limits, containers, preservation, and holding times.

ENVIRONMENTAL PARTNERS INC 4
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4.0 PERFORMANCE MONITORING RESULTS

4.1 Third Quarter

Third quarter respirometry testing was performed on July 14, 2009. Respirometry test results are
presented in Table 1 and test data and plots are presented in Attachment A. Groundwater
monitoring was performed on July 27, 2009. Groundwater performance monitoring analytical
results are presented in Table 2 and Attachment B. Field parameter data measured during well
purging prior to sampling are presented in Attachment C.

The third quarter respirometry test was performed using wells PL2-311A, PL2-604A, and
PL2-606A. Estimated oxygen consumption rates of 1.46, 0.04, and 0.05 percent per hour were
calculated for PL2-311A, PL2-604A, and PL2-606A, respectively. The oxygen consumption rates
verify ongoing vadose zone microbial activity at PL2-311A and lower rates of vadose zone
microbial activity at PL2-606A and PL2-604A.

Groundwater analytical results for the third quarter indicated detections of TPH-G at
concentrations greater than the Plant 2 screening level of 800 micrograms per liter (ug/L) in
samples from PL2-310A and PL2-311A. TPH-G was detected in samples from PL2-604A and
PL2-605AR at concentrations below the Plant 2 screening level and was not detected in samples
from PL2-332A and PL2-606A.

TPH-D was detected in the duplicate sample from PL2-310A at a concentration of 260 ug/L,
which is less than its Plant 2 screening level of 500 pg/L. Results for all other wells were non-
detect for TPH-D. Data from all wells were non-detect for oil-range petroleum hydrocarbons.

Benzene was detected in groundwater samples from five wells: PL2-310A, PL2-311A, PL2-604A,
PL2-605AR, and PL2-606A, and was at concentrations greater than its Plant 2 screening level of
4.48 ug/L in samples from two wells, PL2-310A and PL2-311A. Benzene was not detected in the
sample from PL2-332A. The remaining detections of BTEX constituents were predominantly in
samples from PL2-310A and PL2-311A and were at concentrations less than their respective
screening levels.

4.2 Fourth Quarter

Fourth quarter respirometry test was performed on October 13, 2009. Repirometry test results
are summarized in Table 1 and test data and plots are presented in Attachment A. Groundwater
monitoring was performed on October 27, 2009. Groundwater performance analytical results are
presented in Table 3 and Attachment B. Field parameter data measured during well purging prior
to sampling are presented in Attachment C.
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The fourth quarter respirometry test was performed using wells PL2-311A, PL2-604A, and
PL2-606A. Estimated oxygen consumption rates of 1.71, 0.05, and 0.09 percent per hour were
calculated for PL2-311A, PL2-604A, and PL2-606A, respectively. The oxygen consumption rates
verify ongoing vadose zone microbial activity at PL2-311A and lower rates of vadose zone
microbial activity at PL2-606A and PL2-604A.

Groundwater analytical results for the fourth quarter indicated detections of TPH-G at
concentrations greater than the Plant 2 screening level of 800 pg/L in samples from PL2-310A
and PL2-311A. TPH-G was detected in samples from PL2-604A and PL2-605AR at
concentrations less than screening levels and was not detected in samples from PL2-332A and
PL2-606A.

TPH-D was detected in the groundwater sample from PL2-310A at a concentration below its
screening level. Results for all other wells were non-detect for TPH-D. Data from all wells were
non-detect for oil-range petroleum hydrocarbons.

Benzene was detected in groundwater samples from five wells: PL2-310A, PL2-311A, PL2-604A,
PL2-605AR, and PL2-606A, and was at a concentration greater than its Plant 2 screening level in
samples from two wells, PL2-310A and PL2-311A. The remaining detections of BTEX
constituents were predominantly in samples from PL2-310A and PL2-311A and were at
concentrations less than their respective screening levels. Other VOC detections are presented
in Attachment B.

4.3 Data Summary

Table 4 presents TPH, BTEX, and field parameter data for baseline and all four quarters of
groundwater performance monitoring. TPH-G and benzene concentrations are greater than Plant
2 screening levels at PL2-310A and PL2-311A, but are trending downward. TPH-D has been
detected in these same two wells, but at concentrations below the screening level. Contaminants
have not been detected in samples from downgradient well PL2-332A demonstrating that the
EHC-O™ injection at OA-9 has not caused downgradient impacts.

During baseline sampling, benzene was detected at a concentration greater than the Plant 2
screening level in the sample from PL2-606A. Following EHC-O™ injection, all benzene data
have been at concentrations significantly less than the Plant 2 screening level. TPH-G and
benzene were also detected in samples from PL2-604A and PL2-605AR, but at concentrations
below the screening level and which show no trend.

Toluene, ethylbenzene, m,p-xylene, and o-xylene were detected in several wells at
concentrations below screening levels (when applicable) and most results for these compounds

were generally decreasing in trend.

Successful remediation has been demonstrated based on analytical data documenting decreases
in contaminant concentrations in groundwater. Field measured dissolved oxygen and oxidation-
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reduction potential (ORP) measurements are not at optimal levels for continued EAD. However,
plans are being made for excavation of source area soil as a part of site deconstruction.

Table 1 respirometry test data indicates rapid oxygen consumption at PL2-322A, which likely
indicates a high rate of aerobic bioactivity that is degrading organic compounds. The measured
oxygen consumption rates at PL2-604A and PL2-606A are lower indicating slower rates of
bioactivity in the vicinity of these two wells.

Attachment D contains complete field logbook notes for both groundwater sampling and
respirometry test events and Attachment E contains data validation reports.

ENVIRONMENTAL PARTNERS INC 7
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5.0 CONCLUSIONS

TPH and BTEX concentrations in groundwater performance samples have declined in most wells
after one year of remedial treatment. Samples from wells PL2-310A and PL2-311A exhibit
declining concentrations of most constituents but concentrations of TPH-G and benzene remain
above Plant 2 screening levels. The treatment has not appeared to affect the groundwater
downgradient of the OA-9 IM as demonstrated by the consistent non-detect analytical data in
samples from well PL2-332A.

Respirometry test data are also somewhat variable, likely as a result of the heterogeneous
distribution of contaminants in the vadose zone. When the three USTs and oil-water separator
were removed from the OA-9 IM area, some contaminated soil was inaccessible and was left in
place due to numerous subsurface utilities. As a result, impacted soil occurs in discrete areas
next to and within utility corridors, which makes the subsurface distribution of contaminant
sources at OA-9 very heterogeneous. Backfill material and underground utilities provide
increased heterogeneity by forming both barriers and preferential pathways to subsurface air
distribution by the bioventing system. The oxygen decline curve and oxygen consumption rate at
PL2-311A is significant, while the oxygen decline curves for PL2-604A and PL2-606A are less
significant. Because historical soil analytical data indicate relatively high TPH and BTEX
concentrations at PL2-311A, intermediate contamination concentrations at PL2-606A, and lesser
contaminant concentrations at PL2-604A, the differences in oxygen decline curves are expected.
However, the large differences in oxygen consumption rates estimated among the wells makes it
difficult to interpret results and calculate an accurate mass of TPH destroyed.

The data collected indicate that, after four quarters of operation, bioventing and EAD remedial
mechanisms are operating as planned and appear to be successfully remediating OA-9 vadose
zone soil and groundwater. Subsurface heterogeneity of air flow pathways and contaminant
source areas increases the variability of respirometry and performance monitoring data, making
data evaluation more challenging. Continued quarterly performance monitoring is expected to
provide additional data to verify and further quantify the remedial progress already noted in
groundwater at the OA-9 IM.
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6.0 SCHEDULE

The schedule below gives the dates of future performance monitoring and reporting events for the
OA-9 IM. Per the OA-9 IM work plan, Boeing will conduct performance monitoring events on a
quarterly schedule. The schedule may be modified based on results of previous quarterly
performance monitoring events and a modified schedule may be presented in the Third
Semiannual Report, which is due July 2010.

Schedule for OA-9 IM

5" Quarter January 2010 Performance Monitoring
6™ Quarter April 2010 Performance Monitoring
Reporting July 2010 3rd Semiannual Report
7" Quarter July 2010 Performance Monitoring
g™ Quarter October 2010 Performance Monitoring

ENVIRONMENTAL PARTNERS INC 9
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Table 1. OA-9 IM Respirometry Test Results

Well Tested and Oxygen Consumption Rate

Event Date Injsgif?séilglf)lfw Well % / hour Well % / hour Well % / hour
System Start 12/15/08 40 NA NA NA NA NA NA
Baseline Test 1/12/09 40 PL2-310A a”:;’:&'t?sus PL2-311A | 0.5 | PL2-606A |  0.23
1st Quarter Test 1/30/09 40 PL2-604A 0 PL2-311A | 2.07 | PL2-606A |  0.19
Operating Adjustment 3/3/09 90 NA NA NA NA NA NA
2nd Quarter Test 4/29/09 90 PL2-604A 0 PL2-311A | 159 | PL2-606A |  0.07
3rd Quarter Test 7/14/09 90 PL2-604A |  0.04 | PL2-311A | 146 | PL2-606A | 0.05
4th Quarter Test 10/13/09 90 PL2-604A | 0.05 PL2-311A | 171 | PL2-606A |  0.09

Notes:

* air rate injected into each of nine bioventing wells

NA = not applicable

SCFH = standard cubic feet per hour




Table 2. OA-9 IM 3rd Quarter Groundwater Analytical Data Summary (July 2009)

NWTPH-Dx BTEX VOCs
ey (mgrL) (hg/L)

Well Date Diesel Motor oil Benzene Toluene Ethylbenzene | m,p-Xylene | o-Xylene
PL2-310A 7/27/09 7.5 <0.25 <0.50 17 6.2 180 19 2.6
PL2-310A (dup) 7/27/09 7.6 0.26 <0.50 17 6.2 170 19 2.7
PL2-311A 7/27/09 6.5 <0.25 <0.50 150 11 98 72 20
PL2-332A 7/27/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2
PL2-604A 7/27/09 0.36 <0.25 <0.50 0.6 <0.2 0.6 <0.4 <0.2
PL2-605AR 7127/09 0.58 <0.25 <0.50 0.3 0.5 2.5 1.6 <0.2
PL2-606A 7127/09 <0.25 <0.25 <0.50 0.4 <0.2 0.4 <0.4 <0.2

Screening Level (2004) 0.8 0.5 0.5 4.48 * 2,100 * *

Notes:

* =nota COC at Plant 2

< = not detected at the value indicated
mg/L = milligrams per liter

ug/L = micrograms per liter

BTEX = benzene, toluene, ethylbenzene, and xylene
NWTPH-Dx = Northwest Total Petroleum hydrocarbons — diesel range extended

NWTPH-Gx = Northwest total Petroleum Hydrocarbons — gasoline range




Table 3. OA-9 IM 4th Quarter Groundwater Analytical Data Summary (October 2009)

NWTPH-Dx BTEX VOCs
NVz’anz;*L')GX (mg/L) (Mg/L)

Well Date Diesel Motor oil Benzene Toluene Ethylbenzene | m,p-Xylene 0-Xylene
PL2-310A 10/27/09 7.4 0.29 <0.50 16 3.3 360 10 <2.0
PL2-311A 10/27/09 6.1 <0.25 <0.50 150 11 200 76 20
PL2-332A 10/27/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2
PL2-604A 10/27/09 0.56 <0.25 <0.50 4.1 <0.2 <0.2 <0.4 <0.2
PL2-605AR 10/27/09 0.51 <0.25 <0.50 0.6 0.3 0.3 1.3 <0.2
PL2-606A 10/27/09 <0.25 <0.25 <0.50 0.5 <0.2 0.4 <0.4 <0.2
PL2-606A (dup) 10/27/09 <0.25 <0.25 <0.50 0.5 <0.2 0.4 <0.4 <0.2

Screening Level (2004) 0.8 0.5 0.5 4.48 * 2,100 * *

Notes:

* =nota COC at Plant 2

< = not detected at the value indicated
mg/L = milligrams per liter

Mg/L = micrograms per liter

BTEX = benzene, toluene, ethylbenzene, and xylene
NWTPH-Dx = Northwest Total Petroleum hydrocarbons — diesel range extended
NWTPH-Gx = Northwest total Petroleum Hydrocarbons — gasoline range




Table 4. OA-9 IM Groundwater Monitoring Analytical and Field Parameter Data Summary

NVE’;P;'I'_')DX BTI(E;(QX?CS Field Parameters
NWTPH-Gx . -
(mg/L) _ _ Dissolved ORP Temp Turbidity Specific Depth to

Well Event Date Diesel Motor oil Benzene Toluene Ethylbenzene | m,p-Xylene| o-Xylene pH Oxygen (mv) o (NTU) Conductance Water
(mglL) (C) (mS/cm) (feet)
PL2-310A Baseline 9/25/08 5.6 <0.25 <0.50 28 2.3 310 2.7 0.4 6.35 0.1 -26 17.4 30.5 10.06 11.35
1st Quarter 1/27/09 14.0 <0.25 <0.50 39 10 340 48 13 5.92 0.5 -135 12.4 121 0.89 10.84
2nd Quarter 4/27/09 11 0.44 <0.50 27 12 540 50 6.4 6.37 0.3 -175 12.9 14.7 1.75 10.82
3rd Quarter 7127109 7.5 <0.25 <0.50 17 6.2 180 19 2.6 6.67 0.2 -37 17.4 0.2 3.10 11.30

3rd Quarter (dup) 7127/09 7.6 0.26 <0.50 17 6.2 170 19 2.7
4th Quarter 10/27/09 7.4 0.29 <0.50 16 3.3 360 10 <2.0 6.43 0.6 -91 18.1 1.3 6.89 11.09
PL2-311A Baseline 9/25/08 15 0.40 <0.50 19 27 730 700 140 6.19 0.1 -48 17.0 9.4 10.29 10.87
1st Quarter 1/27/09 11 0.29 <0.50 190 28 310 300 43 10.67* 0.5 -182 14.8 11.5 5.02 10.55

1st Quarter (dup) 1/27/09 14 0.26 <0.50 200 27 310 300 45
2nd Quarter 4/27/09 8.4 0.32 <0.50 440 23 340 250 38 6.90 0.3 -176 16.0 9.6 7.85 10.75

2nd Quarter (dup) 4/27/09 8.7 0.35 <0.50 430 23 360 250 38
3rd Quarter 7127/09 6.5 <0.25 <0.50 150 11 98 72 20 7.19 0.2 -113 17.2 8.2 3.18 11.19
4th Quarter 10/27/09 6.1 <0.25 <0.50 150 1 200 76 20 7.34 0.9 -96 176 8.8 4.48 10.97
PL2-332A Baseline 9/26/08 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 6.64 0.1 51 17.1 0.0 0.39 11.12
1st Quarter 1/27/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 5.33 0.8 -8 13.9 0.4 0.47 10.78
2nd Quarter 4/27/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 5.45 0.6 16 13.1 0.8 1.00 11.91
3rd Quarter 7127109 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 6.22 0.4 104 16.1 0.0 0.58 11.21
4th Quarter 10/27/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 5.88 1.7 72 17.0 0.9 0.61 10.82
PL2-604A Baseline 9/25/08 0.50 <0.25 <0.50 0.5 <0.2 <0.2 <0.4 <0.2 6.92 0.1 -43 16.1 14.6 3.03 11.37
1st Quarter 1/27/09 <0.25 <0.25 <0.50 25 <0.6 <0.6 <1.2 <0.6 6.11 0.4 -156 13.4 28.7 1.19 11.00
2nd Quarter 4/27/09 0.33 <0.25 <0.50 26 0.6 0.3 0.5 <0.2 6.42 6.3 -137 13.1 10.0 2.42 10.96
3rd Quarter 7/27/09 0.36 <0.25 <0.50 0.6 <0.2 0.6 <0.4 <0.2 7.06 0.2 -125 15.7 3.3 1.23 11.47
4th Quarter 10/27/09 0.56 <0.25 <0.50 4.1 <0.2 <0.2 <0.4 <0.2 7.00 0.7 -113 16.8 54 2.74 11.24
PL2-605AR |Baseline 9/25/08 0.30 <0.25 <0.50 0.5 <0.2 <0.2 <0.4 <0.2 6.61 0.1 15 16.3 7.5 3.80 11.16

Baseline (dup) 9/25/08 0.31 <0.25 <0.50 0.5 <0.2 <0.2 <0.4 <0.2
1st Quarter 1/29/09 <0.25 <0.25 <0.50 <0.2 <0.2 <0.2 <0.4 <0.2 7.64 17.0** 94 14.2 12.1 1.37 10.50
2nd Quarter 4/27/09 0.43 <0.25 <0.50 0.6 0.5 4.7 1.8 <0.2 6.29 0.2 -111 14.6 68.4 4.18 10.72
3rd Quarter 7127109 0.58 <0.25 <0.50 0.3 0.5 2.5 1.6 <0.2 6.98 0.2 -99 15.8 33.2 2.34 11.22
4th Quarter 10/27/09 0.51 <0.25 <0.50 0.6 0.3 0.3 1.3 <0.2 7.05 0.5 -86 16.1 13.9 2.83 11.00
PL2-606A Baseline 9/26/08 1.9 <0.25 <0.50 17 3.7 110 17 25 6.91 0.2 -38 16.5 0.0 1.02 11.17
1st Quarter 1/29/09 <0.25 <0.25 <0.50 0.6 <0.2 2.8 0.6 <0.2 8.21 11.4** 23 15.9 18.5 0.95 11.30
2nd Quarter 4/27/09 <0.25 <0.25 <0.50 0.6 <0.2 1.3 0.5 <0.2 9.36 3.6 -81 15.3 8.0 1.88 10.75
3rd Quarter 7127/09 <0.25 <0.25 <0.50 0.4 <0.2 0.4 <0.4 <0.2 8.34 3.6 41 16.6 2.8 0.77 11.39
4th Quarter 10/27/09 <0.25 <0.25 <0.50 0.5 <0.2 0.4 <0.4 <0.2 10.07 15.3 74 16.5 24.8 0.85 11.12

4th Quarter (dup) 10/27/09 <0.25 <0.25 <0.50 0.5 <0.2 0.4 <0.4 <0.2

Screening Level (2004) 0.8 0.5 0.5 4.48 * 2,100 * *

Groundwater Notes:
* = not a groundwater COC at Plant 2

< = not detected at the reporting limit indicated

mg/L = milligrams per liter

ug/L = micrograms per liter

BTEX = benzene, toluene, ethylbenze, and xylene

NWTPH-Gx = Northwest Total Petroleum Hydrocarbons — gasoline range
NWTPH-Dx = Northwest Total Petroleum hydrocarbons — diesel range extended
VOC = volatile organic compound

Field Parameter Notes:

* reading verified by second instrument

** water was effervescing, may have been supersaturated

--- duplicate sample
°C = degrees Celsius

mg/L = milligrams per liter

mS/cm - milliSiemens per centimeter

mV = millivolts

BTEX = benzene, toluene, ethylbenze, and xylene
NTU = nephlometric turbidity units
ORP = oxidation-reduction potential
VOC = volatile organic compound




FIGURES

ENVIRONMENTAL PARTNERS I NC



KEY:

SOURCE: USGS 7.5 MINUTE QUANDRANGLE
(TOPOGRAPHIC)

SEATTLE SOUTH
1983

SCALE = 1:25,000

' ENVIRONMENTAL PROJECT OA-9 IM SEMIANNUAL REPORT
PARTNERS INC

295 NE Gilman Boulevard, Suite 201 PREPARED

Issaquah, Washington 98027 FOR THE BOEING COMPANY
FIGURE 1 BOEING PLANT 2

LOCATION
SEATTLE/TUKWILA, WASHINGTON
BOEING PLANT 2
GENERAL LOCATION SHEET DRAWN BY REVIEWED BY DATE
lofl ARM JLD 01/13/10




APPROXIMATE SCALE 1" = 400"

DAS M LOCATION
= PLANT 2 BOUNDARY

FIGURE 2

ENVIRO
PARTNER

295 NE Giloras Boudeard, Swits
Issaquab, Warkingion 98027

GENERAL LOCATION OF THE
CAG M

- 4 ML l-.ll

0A-8 M SEMIANNUAL REFORT

- THE BOEING COMPANY

BOEING PLANT 2
SEATTLETUKWILA, WASHINGTON




T T
I I
I I
SB-04412 (1994) ! |
TPH-G| 5] 140 mg/kg]' !
TPH-G | 8] 48 mgkg]| :
I I
I I
SWMU 78.6 FORMER 1 1
OIL-WATER SEPARATOR :_ J'
PL2-606A (2005)
SW-39 (2003) TPH-G [ 10'| 3,900 mg/K
[EBz | 3] 9,100 pgkg| TPHD | 10'| 330 mg/k
APPROXIMATE GROUNDWATER EtBz [ 10] 13.000 polk -
FLOW DIRECTION sB-04418 (1998 | T T T T TTTTTTTTTTTTTTTTTTT
TPH-G| 5 10 mg/kg
Benz 5' 60 pg/kg
Benz 8 4.7 pg/kg
\ PL2-605A (2005) \ i
- EtBz 5 200 pg/kg
| All Non-Detect | EtBz e 5.5 ugkg
[}
4
PL2-606A \ :
I
PL2-311A (1993) :
TPH-G | 5] 9,100 mg/kg .
TPH-G | 10| 15,000 mgikg P[2 605AR Ty ° -39 X
Benz 5'| 2,000 pg/kg == L2 311A SB-Q4418 |
EtBz 5] 28,000 ug/kg K SB-04412 !
EtBz 8'| 1,300 pg/kg -9 |
I
[}
A4 | :
[}
‘ -4 1L : APPROXIMATE EXTENT OF
OA-9 FORMER USTs | : SOIL CONTAMINATION
PL-16, -17,-18 \ PL2-310A I |
I
I
I
{}&-GOM I |
I
4 .
I
I
417 |
I
I
I
SB-04417 (1994) :
\ PL2-310A (1993) \ Benz [ 10'| 84 uglkg |,
[TPH-G [ 10] 110 mg/kg | EtBz | 10'] 68 pg/kg |
I
PL2-604A (2005) |
TPH-G | T 9.9 mg/kg |
TPHD | 1' 76 mglkg !
TPHD | & 97 mg/kg !
TPHG | 9 19 mg/kg :
TPHD | 9 7.7 mglkg X

PL2-332A

KEY:

$» MONITORING WELL
SOIL BORING

Q

WELL OR BORING (SAMPLE DATE)
ANALYTE [DEPTH BGS [RESULTS

0 125 25 50

S e e

SCALE: 1"= 50"

(——

J APPROXIMATE EXTENT OF SOIL CONTAMINATION

TPH-G = TPH GASOLINE
TPH-D = TPH DIESEL
Benz = BENZENE

EtBz = ETHYLBENZENE

mg/kg = MILLIGRAMS PER KILOGRAM
Hg/kg = MICROGRAMS PER KILOGRAM

' ENVIRONMENTAL PROJECT OA-9 IM SEMIANNUAL REPORT
PARTNERS INC
295 NE Gulwan Bonlerard, Suite 207 PREPARED
Lssaguat, Wastington 98027 FOR THE BOEING COMPANY
FIGURE 3 LOCATION BOEING PLANT 2
OA-9 IM SEATTLE/TUKWILA, WASHINGTON
APPROXIMATE EXTENT OF
SOIL CONTAMINATION SHEET DRAWN BY | REVIEWED BY DATE
1of1 ARM JLD 12/08/09




'.p o A
2400P-21 DP8401 L " WASTE TAI K e ot
«n ]
I
[
s | . 3
I | §
| : eyt -
| GP0B401 Gp.osdn2 PL2:3208 GP-06301 o)
2 812304 i PL2-331B EEI
: by Do S
i S 2N 7 cpoadps___ PL2320A N/ T
| DP-8501 o Eli'lgli_zm-ssm
- i PL2-330B
F " _$_ ®
PL260BA
PLZ-605R ' (7 : SW-53 GP-06503
~ BB N
— swas |
Tt ! & ,
GP-04401 .Q} 7 1 ; SW-45 )
<1) | BM4i02
- pL2-310A » =1
i CF a8y -
- 2-80-DP-11
i R
e s . .
_$_ PL2je04 » » B
GP-04402 % GP-04403 |2-50-DP-10 260-DP-12  2-60-DP-13
872594 -%
f<1) (‘ 1 B3 -% {G P
i
PL2-332A
3324 _
PL2-326A
GHFFRDKM?"EE EEI (<0.2)
ROUNDWATER ﬁ
FLOW DIRECTION P
KEY: ENVIRONMENTAL | proser
[s] MONITORING WELL SAMPLED FORz-ausAREAMTAGAFANaLYSIS ) PARTNERS INC 049 IM SEMIANNUAL REPORT
[CONSTITUENT CONCENTRATION, .. .
B 295 NE Grlonan Bostevard, Szite 201
< DIRECT-PUSH PROBE Lociam FOR 2800 AREA DATA GAP ANALYSS g PREPARED | 1HE BOEING COMPANY
HISTORICAL SAMPLING LOCATION, SAMPLE DATE, AND CONCENTRATION
\ [CONSTITUENT CONCENTRATION, ppiL) HBURE 4 BOEING PLANT 2
AREA BOUNDARY OA2 M LOCATION | SEATTLETUKWILA, WASHINGTON
E AREA OF A-LEVEL GROUNDWATER ABOVE BENZENE SCREENING LEVEL APPROXIMATE EXTENT OF BENZENE
_;— NA - NOT ANALYZED IMPACTS IN GROUNDWATER SHEET DRAWNEY | REVEWEDBY| DATE
SCALE: 1= = & taoff ARM JD 120800




SWMU 78.C OIL/WATER
APPROXIMATE GROUNDWATER T SEPARATOR

FLOwW DIRECTION \ LT T T T T T T

|
[}
[}
[}
®
[}
[}
! B SWMU 2-65.50
\ 1 MACHINE PIT
[}
[}
| |
[}
P 2-605AR{ I ® |
BUILDING 2-44 ﬁ% A \
/ - L2-311A |
] | A !
ii==1 A '
[}

/*i. - JI A ﬂ :
[}
[ A | |
OA-9 FORMER USTs !
PL-16, -17, -18 [, A I\ !
, , A PL2-310A A I
BIOVENTING @ / |
[}
BLOWER pL2-604A ® !
TRAILER va ~ I
— ~~ !
~A— A |
:
[}
[}
[}
[}
[}
[}

1 FORMER BUILDING 2-65
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}
[}

BUILDING 2-51 L e e ]
PL2-332A
' ENVIRONMENTAL PROJECT OA-9 IM SEMIANNUAL REPORT
Q {} MONITORING WELL AND/OR BIOVENTING WELL PARTNERS INC
| 295 NE Gilman Bonlevard, Suite 201
A EADDIRECT-PUSH INJECTION POINT R PREFF(’)ARRED THE BOEING COMPANY
/__ D APPROXIMATE EXTENT OF GROUNDWATER IMPACTS (2006 CMS) ‘
®  BIOVENTING WELL FIGURE S LOCATION BOEING PLANT 2
—— BIOVENTING PIPE NETWORK OA-9 IM GROUNDWATER IMPACTS, SEATTLE/TUKWILA, WASHINGTON
0 10 20 40 EAD INJECTION LOCATIONS, AND
— — BIOVENTING SYSTEM SHEET DRAWNBY | REVIEWEDBY| DATE
SCALE: 1" = 40' lofl ARM JLD 01/05/10




ATTACHMENT A
RESPIROMETRY TEST DATA AND OXYGEN CURVES
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OA-9 IM, Boeing Plant 2

3rd Quarter Respirometry Test Data and Analysis
3rd Quarter Test - 7/14/09

Measured % Oxygen

Time PL2-311A PL2-604A PL2-606A
0 20.9 20.9 20.9
1 14.0 20.9 20.9
2 9.4 20.9 20.9
3 8.3 20.9 20.9
4 10.0 20.9 20.7
6 8.7 20.7 20.6
8 9.2 20.6 20.5
(red) (green) (blue)

Bioventing start date > 12/15/2008

3rd Quarter test date > 7/14/2009

Well Comment

PL2-311A The data are similar to the previous tests. Use the data, but consider that it is suspect. Based on 2nd Quarter information, this area is likely not fully aerated.
An oxygen consumption rate will be calculated, but applied to only a small area of the site.

PL2-604A There is a slight oxygen decline over 8 hours. There may be only a small amount of vadose soil contamination at this well.
An oxygen consumption rate can be calculated.

PL2-606A There is a slight oxygen decline over 8 hours. There may be only a small amount of vadose soil contamination at this well.
An oxygen consumption rate can be calculated.

Note: On March 3, 2009 the air injection rate was increased from 40 SCFH to 90 SCFH.

Oxygen Consumption Rate (0 to 6 hours)

PL2-311A 1.46 %0O,/hour (red) use this rate for 10% of contaminated volume 0.1
gtggggﬁ ggg Zzgjggﬂ:: (?gﬁg;) use this rate for 90 % of contaminated volume 0.9
Bioventing Operation Data OA-9 IM Site Data (soil
Run Time >  (incremental) 93 days Contaminated Width 80 feet
(from 4/13/09) 2232 hours Contaminated Length 120 feet
Air Injection Rate (avg.) > 40 ft*/hour (until 3/3/09) Contaminated Depth 10 feet

90 ft*hour (after 3/3/09)
Number of Inj. Wells > 9 wells Contaminated Volume 96,000 feet®
Air Density > 0.0743 Ib air/ft®
Total Inj. Air > 134,328 Ib air Air-filled Pore Fraction 0.25
Total Inj. O, > 28,075 Ib O, Air-filled Pore Volume 24,000 feet®

Pore Volume O, 373 lbs

O, Consumed 0.31 Ib O, consumed/hour

PL2-606A



OA-9 IM, Boeing Plant 2

4th Quarter Respirometry Test Data and Analysis
4th Quarter Test - 10/13/09

Measured % Oxygen

Time PL2-311A PL2-604A PL2-606A
0 20.9 20.9 20.9
1 12.3 20.6 20.9
2 8.8 20.5 20.9
3 8.7 20.5 20.5
4 7.8 20.5 20.4
6 7.3 20.5 20.5
8 7.2 20.5 20.2
(red) (green) (blue)
Bioventing start date > 12/15/2008
4th Quarter test date > 10/13/2009
Well Comment

PL2-311A The data are similar to the previous tests. Use the data, but consider that it is suspect. Based on information from previous quarter, this area may not be fully aerated.
An oxygen consumption rate will be calculated, but applied to only a small area of the site.

PL2-604A There is a slight oxygen decline over 8 hours. There may be only a small amount of vadose soil contamination at this well.
An oxygen consumption rate can be calculated.

PL2-606A There is a slight oxygen decline over 8 hours. There may be only a small amount of vadose soil contamination at this well.
An oxygen consumption rate can be calculated.

Note: On March 3, 2009 the air injection rate was increased from 40 SCFH to 90 SCFH.

Oxygen Consumption Rate (0 to 6 hours)

PL2-311A 171 %0O,/hour (red) use this rate for 10% of contaminated volume 0.1
gtggggﬁ 882 Zzgjggﬂ:: (?gﬁg;) use this rate for 90 % of contaminated volume 0.9
Bioventing Operation Data OA-9 IM Site Data (soil
Run Time >  (incremental) 91 days Contaminated Width 80 feet
(from 7/14/09) 2184 hours Contaminated Length 120 feet
Air Injection Rate (avg.) > 40 ft*/hour (until 3/3/09) Contaminated Depth 10 feet

90 ft*hour (after 3/3/09)
Number of Inj. Wells > 9 wells Contaminated Volume 96,000 feet®
Air Density > 0.0743 Ib air/ft®
Total Inj. Air > 131,440 Ib air Air-filled Pore Fraction 0.25
Total Inj. O, > 27,471 Ib O, Air-filled Pore Volume 24,000 feet®

Pore Volume O, 373 lbs

O, Consumed 0.46 Ib O, consumed/hour

PL2-606A
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Table B1. OA-9 Interim Measure 3rd Quarter Analytical Data - All Detections

Boeing, Plant 2

Groundwater - all results in pug/L
Constituent Analytical Scrzeoeor:ling "Ff‘:;c:itiz;y PL2-310A P"(ﬁf’;)lA PL2-311A | PL2-332A | PL2-604A | PL2-605AR | PL2-606A
Method ort 7/27/2009 7/27/2009 | 7/27/2009 | 7/27/2009 | 7/27/2009 | 7/27/2009
Level Limit 7/27/2009
Petroleum Hydrocarbons
TPH-Gasoline NWTPH-Gx 800 250 75 7.6 6.5 <0.25 0.36 0.58 <0.25
TPH-Diesel NWTPH-Dx 500 250 <0.25 0.26 <0.25 <0.25 <0.25 <0.25 <0.25
TPH-OIl NWTPH-Dx 500 500 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
VOCs
Benzene EPA 8260C 4.48 0.2 17 17 150 <0.2 0.6 0.3 0.4
Toluene EPA 8260C NA 0.2 6.2 6.2 1 <0.2 <0.2 0.5 <0.2
Ethylbenzene EPA 8260C 2,100 0.2 180 170 98 <0.2 0.6 25 0.4
m,p-Xylenes EPA 8260C NA 0.4 19 19 72 <0.4 <0.4 16 <0.4
o-Xylene EPA 8260C 40,100 0.2 2.6 2.7 20 <0.2 <0.2 <0.2 <0.2
Vinyl chloride EPA 8260C 0.731 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2
Acetone EPA 8260C NA 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 13
Carbon disulfide EPA 8260C 34,300 0.2 <0.2 <0.2 0.3 <0.2 <0.2 <0.2 <0.2
cis-1,2-Dichloroethene EPA 8260C 1,550 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.6 <0.2
Chloroform EPA 8260C 56.1 0.2 <0.2 <0.2 <0.2 0.8 <0.2 <0.2 <0.2
Notes:

NA = not applicable

< = not detected at the listed reporting limit

Hg/L= micrograms per liter




Table B2. OA-9 Interim Measure 4th Quarter Analytical Data - All Detections

Boeing, Plant 2

Groundwater - all results in pug/L
Constituent Analytical Scrzeoeor:ling "Ff‘:;c:iti?]g PL2-310A | PL2-311A | PL2-332A | PL2-604A | PL2-605AR | PL2-606A P"(ﬁfoA
Method ort 10/27/2009 | 10/27/2009 | 10/27/2009 | 10/27/2009 | 10/27/2009 | 10/27/2009
Level Limit 10/27/2009
Petroleum Hydrocarbons
TPH-Gasoline NWTPH-Gx 800 250 7.4 6.1 <0.25 0.56 0.51 <0.25 <0.25
TPH-Diesel NWTPH-Dx 500 250 0.29 <0.25 <0.25 <0.25 <0.25 <0.25 <0.25
TPH-OIl NWTPH-Dx 500 500 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
VOCs
Benzene EPA 8260C 4.48 0.2 16 150 <0.2 4.1 0.6 0.5 0.5
Toluene EPA 8260C NA 0.2 3.3 1 <0.2 <0.2 0.3 <0.2 <0.2
Ethylbenzene EPA 8260C 2,100 0.2 360 200 <0.2 <0.2 0.3 0.4 0.4
m,p-Xylenes EPA 8260C NA 0.4 10 76 <0.4 <0.4 13 <0.4 <0.4
o-Xylene EPA 8260C 40,100 0.2 <2.0 20 <0.2 <0.2 <0.2 <0.2 <0.2
Vinyl chloride EPA 8260C 0.731 0.2 <2.0 <0.2 <0.2 <0.2 0.3 <0.2 <0.2
Acetone EPA 8260C NA 5.0 <50 <5.0 6.5 5.4 <5.0 22 23
Carbon disulfide EPA 8260C 34,300 0.2 <2.0 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
cis-1,2-Dichloroethene EPA 8260C 1,550 0.2 <2.0 <0.2 <0.2 <0.2 0.5 <0.2 <0.2
Chloroform EPA 8260C 56.1 0.2 <2.0 <0.2 0.8 <0.2 <0.2 <0.2 <0.2
2-Butanone EPA 8260B NA 5.0 <50 <50 <5.0 <5.0 <5.0 5.2 5.2
Notes:

NA = not applicable

< = not detected at the listed reporting limit

Hg/L= micrograms per liter
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FIELD PARAMETER DATA
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Performance Monitoring - 3rd Quarter Field Parameter Measurements (7/2009)

OA-9IM - EAD

Dissolved - Specific
Well ID pH Oxygen [ORP (mV) Temp | Turbidity Conguctance Depth to
(mg/L) (°C) (NTU) (mS/cm) Water (ft)
PL2-310A 6.67 0.16 -37 17.4 0.2 3.10 11.30
PL2-311A 7.19 0.24 -113 17.2 8.2 3.18 11.19
PL2-332A 6.22 0.39 104 16.1 0.0 0.58 11.21
PL2-604A 7.06 0.17 -125 15.7 3.3 1.23 11.47
PL2-605AR 6.98 0.17 -99 15.8 33.2 2.34 11.22
PL2-606A 8.34 3.59 41 16.6 2.8 0.77 11.39
Notes:

mg/L = milligrams per liter

ORP = oxidation-reduction potential

mV = millivolts
°C = degrees Celsius

NTU = nephlometric turbidity units

mS/cm - milliSiemens per centimeter




Performance Monitoring - 4th Quarter Field Parameter Measurements (10/2009)

OA-9IM - EAD

Dissolved - Specific
Well ID pH Oxygen [ORP (mV) Temp | Turbidity Conguctance Depth to
(mg/L) (°C) (NTU) (mS/cm) Water (ft)
PL2-310A 6.43 0.63 -91 18.1 1.3 6.89 11.09
PL2-311A 7.34 0.90 -96 17.6 8.8 4.48 10.97
PL2-332A 5.88 1.70 72 17.0 0.9 0.61 10.82
PL2-604A 7.00 0.70 -113 16.8 5.4 2.74 11.24
PL2-605AR 7.05 0.53 -86 16.1 13.9 2.83 11.00
PL2-606A 10.07 15.29 74 16.5 24.8 0.85 11.12
Notes:

mg/L = milligrams per liter

ORP = oxidation-reduction potential

mV = millivolts

°C = degrees Celsius
NTU = nephlometric turbidity units

mS/cm - milliSiemens per centimeter
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Station
Sample: ID
Field Conditions

OA-9 IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington /.
PLz-32zA- Date | #/27/6 9
6L - DA0IRF-PLA-3E7A- O Field Team: (Initials) | 2 4
Sunny

Purge Information

Well Diameter (in.) o Purge Method : Submersible pump
Well Depth (it.) [9.0¢ Bladder Pump
Initial Depth to Water (ft) | 11,721 erltaltlc PL ';;m
Depth of Water Column +.749 Other. -
3 Casing Volumes 2 9 Start Time O FLO
1 Casing Volume 1: L9 EndTime| OH3I S
Total Gallons Purged 2.5
Time  Gallons pH Conductivity NTU DOwy/,.  Temp. ORP Appearance

0453 | 1.5 | o8 |C5¢2 |&2) | O eH | e o] | elear— ,:d/ar('as‘;\"
0956 | ). 8 |&.il | 6572 |00 | 050 | /603 (72,3 | clear, colorhs
0757 [ Z ol (05 [0.578 10.00] 0,47 169 11707 | clewe cadeckess
080% (2,4 |65 |6.57Y 600 | 6.6) J 4O 1102, 7 | clear colorcdss
0305 Q.7 |6.09 [6.58¢0 00| @ &;4 /€0F |JoZ. 7 | clen colorfpss]
0303 3.0 |£.200:.5%F% [0.00 O il 10 | 105, Y| clon. <ofsr ol
o6 |%.3 |b.22 | 6. 577 |0.00 b 13 0% 0 | clea, colsless

Sample Method(s)

Tlme

Bottle Type

_____Sample Information
Perlstaltlc pump/ Submersible pump / Bladder Pump / Other

Analysis Preservative/Filiration Comments
‘ Volatiles 82608) | (D' J 1S géf 40-mLVOA  |HCI, cool to 4°C Vs ;’ VS ﬁ
L NWTPH-Gx M3 §40-mL VOA  |HGI, cool to 4°C m ‘%J{ 1Y) - D
NWTPH-Dx (K13 s lf(gmber cool to 4°C J / M = D
End Time
Comments / Exceptions: g
Presence of floating product? YES /@ Presence of sinking product? YES / @

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.



OA-9 IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station PL2 - oyl Date [ 7/ z7/77
Sample: ID ) - 096 F 2Pl - Y - Field Team: (Initials) )
Field Conditions Cleas | LA~ A0 F

Purge Information

Well Diameter (in.) o Purge Method : Submersible pump
Well Depth (it.) S0C/ Bladder Pump
Initial Depth to Water (ft) | 1], 9 4 Peristaltic Pump—
Depth of Water Column | 13¢5 9 Other:
3 Casing Volumes F; } Start Time @%ﬁ%l}f
1 Casing Volume 107 End Time 102+
Total Gallons Purged Y. Y

Time  Gallons pH Conductivity NTU DO Temp. ¢ ORP Appearance
0705 1 L0 (2061 b2¥0 (38| ©.35 (1558 [~872.0 | Yellow, clocdy| |
é}%?ﬁ gf 24:5 ;2 LY . z59 A58 0.Z22 | }5.59 |- ?%{ Z yéy,g [é}@; w.lﬂ%%f »f‘if
Oy L5 Moz |1 255 ) | 020 |15.49 = 1027 [Vyilew, ol clon a

Wﬁ A Tvelidy welin | bedlidy dogd 4 sbop Do rae Rescme 09! "34;

0159 12 [2.409 1iz26 16V 062 | 5.3/ |-i¥4.2 [Yelloww, clearer,
ooz 3.0 |4.03 237 |ihT | 3.5] 7572 =15, 4 | Yeilow v e jcldacl,
[lole)a) %‘ As | 4.0 u Z5i Lol | 037 )5 67 |-121.3 |Ciear
1002 13.5% 120710249 619 @26 /569 |-jzz7| cléa—
01t 133251306 | [.23% |LeL| 022 | j5.67 |=/25.5| clean
100 4.0 (200 (1231 383 |0./7 1575 7249 | cloan
0)7F 4.25 206 | 1.22% 2,30 |0 17 j5.720 |~izs 2 | clown

Sample Method(s)

) Sample Information
eristaltic pumpv>/ Submersible pump / Bladder Pump / Other

W WW
Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) ]sz,’ ? (3) 40-mL VOA  |HCI, cool to 4°C
NWTPH-Gx /]9 |3 40-mLVOA |HCI, cool to 4C
(2) 0.5 L Amber
NWTPH-Dx f[ﬁ] ‘? Glass cool to 4°C
End Time H7E
-omments / Exceptions:
Presence of floating product? YES /NO_/ Presence of sinking product? YES{ NO
-

§ié&§\, -

oy

(Ve odor

Notes: Where multiple visits are required to complele sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.



Station
Sample: ID
Field Conditions

OA-9 IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

VLo F10A Date 7 z:t?/Z 7
2 -0F 032 F-Yi A 3104 - @ _ Field Team: (Initials) 2

Fay
o

HOT

7 (G- 090987 -PL2 - 3j0f - L.

Well Diameter {in.)
Well Depth {it.)
initial Depth to Water {ft.)

Purge Information

Purge Method :

Submersible pump
Bladder Pump

Peristaltic Pump "

Depth of Water Column Other: :
3 Casing Volumes Start Time Yl ak: i
1 Casing Volume End Time ﬁ% ]
Total Gallons Purged ?%gf;’l} \ £
e

Time  Gallons pH Conductivity  NTU DO Temp. ORP Appearance
(051 Ll |99 | 2,995 |Q2.83 |o0.52 1259 |-3i,4 cloo, odor T
054 1.3 (.00 | 2,997 1L.50 | &% J72. Y |~3. 0 cléns, oot
jo57 1].& 16,39 |Fo30 [1.35 | ©0.29 S 11.col-31.F |cloor, oty
oo 11,9 .32 13.059 k™| s.2q4 (1345 [~30L9 |cloar, oo~
o3 2.z [6.FF[3.035 (072 ] 099 [}7.43 |-32.7 leler odey
o 2.6 624 [3.093 1053 [0 413 [ 1233 |-34. 5 | clen, sd
09 12,9 e g1l 13,001 lbo | 6,]F 117.32|-365.2 |cleny odesy
iz 2)?{3 e T 2403 b.2i 0. J2. 34 3¢.8 |clean %

Sample Information
Sample Method(s) :w Submersible pump / Bladder Pump / Other
Analysis Time DBottle Type  Preservative/Filtration Comments

Volaliles (8260B)

14

(3) 40-mL VOA

HCI, cool to 4°C

114

D%PZIQC&@/

NWTPH-Gx (3) 40-mL VOA  |HCI, cool to 4°C Dm; 2; 4,,::@?:
o {2) 0.5 L Amber ) ©y ]
NWTPH-Dx Y |Giass c00l to 4°C Dus biecte
i
l
End Time i?% §

Presence of floating product?

Comments / Exceptions:

YES /(NO ; Presence of sinking product?

YES /@

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.

a7



OA-9 IM Groundwater Sampling Field Data

‘ Boeing Plant 2, Seattle/Jt %&a, Washington
Station OLA et /0S8 Al <§“ > Date | #/2%/0 5
Sample: ID L0 0903 7 P12 At ¢D| Field Team: (Initials) i
Field Conditions S o LT ‘;ﬁ ~ 50
Pyrge Information
Well Diameter (in.) = ~Rijrge Method : Submersible pump
Well Depth (it.) 7. _ - A ,A Bladder Pump T
Initial Depth to Water (it.) | {{. Zm . > g ' “efistaltic Pump -
Depth of Water Column 05if7 Other: -~~~
3 Casing Volumes é/; - Start Time ng)
1 Casing Volume L, 4 End Time 120 ¢
Total Gallons Purged (r. L]
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
A 1200 1.0 A.31 3070 74 | 6lg )5 57 1-59.9 |omag, cloody
Tizie |25 (673 | meAs 30 33.5] 3.00 145,77 =654 |liald%ane, clbalfin
Tiz30 4. ©0 3.23 (23795 5391017 i85 75938 | 5lfrady, clesr]
235 (4.3 [F.4z |z.28% |s1 3O il 1)5.34 |-94 Yok sedte <G5
1230 4.4, | 2.05]2.393 (496 (O (] 3.9 1-95.F |Jalfocduse < /g
1239 (4.9 16.99 12235  qod lc.ic 1587 =977 | 5okl stz
1242 5.2 (6,98 12389 {99 1ol [/8.30 2955 |ied comte ok
248 |55 [7.00 12,369 B0 |0.i3 [/5.80 |78 F |l cwry, clear
249 15.% .97 |2.35¢ 33.9 0.4 15,25 17984 | 1isdt reear lonr
%Z%é é; % ## o0 Z. {’gg 735 { Eﬂ (s} ,Z,LZ /5 ,*"‘,:75) - :/'?fy ? i;\q&rﬂ%ﬂ clog
1254 Vo .98 [2.53% 33 2|0 7 |i5.-83 =779 |igls —

‘Sample Information
Sample Method(s)¢7 Peristaltic purpﬂg}“/Submersible pump / Bladder Pump / Other

0y
3

Analysis Time Bottle Type  Preservative/Filtration Comments
. V2.5
Volatiles (8260B) l &</ |(3) 40-mL VOA  |HC!, cool to 4°C
NWTPH-Gx V25 |(3) s0-mLvoA  |HCI, cool to 4G
I (2) 0.5 LAmber
NWTPH-Dx \Z )Q? Glass cool to 4°C
i
End Time !jé E@
41,547 Comments / Exceptions:

Presence of floating product? i YES/ @

Qﬁf (,»WAJ?Q Cﬁi\/‘dﬁ 9’1;{&5 5%’% "n Dok o r&«v&%} - w wham ?’.w} st
ad X

@ Asy o

ES}/ NO  Presence of sinking product?

(.
A

., ’§A

=

oo

|
Slie od01

Notes: Where multiple visits are required to complete sampling, parameleggare to be checked prior to sampling for each visit. Enter data under field comments.
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OA-9 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/lukwila, Washington

Station DiA -~ &65A 7.o0CA(F- = | Date | Z/z% /07
Sample: ID oL - 090737 -Pla-e65F- ¢ Field Team: (Initials) A
Field Conditions Sunn RNoT 4 gz
Pufge Information
Well Diameter (in.) N Rurge Method @ Submersible pump
Well Depth (ft.) yaane, Bladder Pump
Initial Depth to Water (ft) | ]}, 34 ¢ Peristaltic Pump |
Depth of Water Column O bl Other: :
3 Casing Volumes s, ) Start Time |} 3/55
1 Casing Volume 1.9 End Time /%7%7 @y
Total Gallons Purged 25
Time  Gallons pH Conductivity  NTU DO Temp. ORP Appearance
1225 (1.3 1859 11,895 5521 .60 | 12¢5 | 22 3 | closr wiwhi |[Fhohes
~ | Dadlole ello < ey c’?egégy ‘“&t‘éf}‘g' ; »
1249 (3.9 (2,60 [ 1040 [ZO% 249 [J6. 77| 3.7 Cloan vfubde || HHochog ity
1253 4.1 1951 14,080 (8.2%| .35 |J6-725 |/ Cloar o fwbesilsfs
1359 9.4 9.43 (1030 (539 ¢.9% e -39 [12.3  |cleacw/whie ﬁiz»%?
izeg Y. F 19,38 10,999 12.10] .08 |)6.97 1222 | clocr—./uhib shot
MO} L0 940 (0.9 334 15.75 1698 [22. 5 | elear w/whie]
Hoq 5.z [ 41 {089 199 | S.5F [17.06 [23.3 | clean wfwhdd
od 5.4 .46 0585 564 | 5.4 [#.05 [23.5 | clony— lossSlefhes
i Yeca f;}()! cty, ol — ’ T —
Mz 1G.0 19.01 (0,336 |2z 4.6+ |j6. 92 |29.9 | clea—
Hzs .z k] {o.%/3 lzz4]9.3i 16,67 | 33/ | cloaen

//MW.%Sample Information

& Peristaltic pu@/ Submersible pump / Bladder Pump / Other

) 1 -
Law MM !%
—

Sample Method(s)

- et .
AnaILsi‘s Time Bottle Type  Preservative/Filtration Comments
Volaties (82608) | 1439 (3 a0-mLvoa  HOL coolto 4G
NWTPH-Gx JY29 |3 40m voA  |HCI, cool to 4G
NWTPH-Dx 1459 il TR

|
B

End Time

?Qgpments / Exceptions: N
Presence of floating product? YES/ NO' Presence of sinking product? YES / 4@
?5559&;; Ve W@ ,«?iz’\k@@ S »‘;’)ar} ”v{:{;ﬁ«ﬁ - ?/@5&”;‘;% EHCS f%mﬂzw{l”

Becalloraded YT 2x§ b 3 oot Tallbradins
éii\wé?ém“ﬁ o bo teadive oroner\uy ‘
i T i

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.



/ -~ \ ) s JE i
\ { o A vy iV el . .
§é OA-9 IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Jukwila, Washington )
Station VA ~54t [foine A ZJ, Date | v /-v/09
Sample: ID (0. Q/C?C?«Ta;’? P{,Q? ~Lasd] 1) Field Team: (Initials) | =24

Field Conditions Sonnd O T RGO A QQ::B»;

Purge Information

Well Diameter (in.) = Purge Method : Submersible pump

Well Depth (ft.) =z, () Bladder Pump_____——.

Initial Depth to Water (ft) | /{. % 7 Peristaltic Pump ~

Depth of Water Column | j& {: { " Other:

3 Casing Volumes 5/ Start Time 129/5

1 Casing Volume /. End Time j 5»;’-/ /

Total Gallons Purged A
Time  Gallons pH Conductivity  NTU DO Temp.  ORP Appearance

1H29% é; I 1299 0. 300 2.4l | 2.79 |Jo7] 356G | cloq,
V93] 1o F 1347 10 359 1995 [4.00 1645126 5 | lonh
1434 J,G’ 390 10430 597 | 3.0 /6.2 39,1 |eloa,
J93F [2.25 |3.34 (0. 8 @75 | 3,57 |6l (Y07 |<Upe

.. Sample Information
W
Sample Method( s)< Peristaltic pump /S / Submersible pump / Bladder Pump / Other

mwM’M“"'

Analysis Time Botlle Type  Preservative/Filtration Comments
Volatiles (8260B) f"fﬁ ? (3) 40-mL VOA  |HCI, cool to 4°C
NWTPH-Gx JH3F  |(3) 40-mLVOA |HCI, cool to 4°C
. (2) 0.5 L Amber
NWTPH-Dx (/lj”,% ? Glass cool to 4°C
End Time

omments / Exceptions: P

Presence of floating product? YES /NO  Presence of sinking product? YES [/ NO/
LWerag

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.



IM Groundwater Sampling Field Data
3{;4 Boeing Plant 2, Seattle/Tukwila, Washington

Station Va8 3R Date :?LE’Z? Iﬁ?
Sample: ID ,*u VT4 5 - PLA- 3;;;% ¢ Field Team: (Initials) AN
Field Conditions S R A

7

Purge Information

Well Diameter (in.) o Purge Method : Submersible pump
Well Depth (ft.) 19:5 Bladder Pump

Initial Depth to Water (ft. ) Peristaltic Pump

Depth of?Nater Cqurrfn ! gﬁil g@ﬁ“’?”/w—#p

3 Casing Volumes 3; 5;5 Start Time j Ziﬁ

1 Casing Volume 1 End Time 164

Total Gallons Purged &, @
Time  Gallons pH Conductivity NTU DO Temp.  ORP Appearance

1537 1 1.8 390 13.958 132,56 | 019 /724 |-J25e] Black sdoclsdy
\ 5‘/’{@ Zf ] _ "’?i ?%? %1&’?%«/0 !6? j by i; [, j(f} “"“’f;;zi'gw ﬁ “ﬁ@éji d'&é:ﬂ“’“ < au;z!,;
[543 (2.4 770 3620 5.9 | O.0F {]7,00 |—129. 5B/l oddsrc awé'
ﬁ% 2.2 1363 3533 4. g [0.05 16.78 [/20.5 Gra, oo c,%;
1549 12,0 [Z.00 3.5/ 13,5 | OF || #.00 \-ilY. B G, pola, dring
552 3.3 1756213456 B2 6.03 [j6. 78 1Y 3 ora) oclen ol rine
gf)ﬁﬁ Zgi p “?;éf%j ?}i B?&? 925 0 Oe@? Zé: ?5 “"f/Z»?"é 6&‘2‘;&»’ «'/C?(“" C/)’? MI‘\V%
}ﬁ%% 3%’; N /3 g/% : /;'g C}s@ g ({?#?5 "“@szpg ;"’ (%d;@’

ol 9.z [2.3% [3.338 (270 (OO0 116,99 =12, ] [Gray, clecr

ﬁéﬁg‘;j éi ! fjr :73 3' 32% 85;% X 25 f{; 4‘8;7 ”"f/Zr B f:;fcw CW'

wllboF 14,4 22 13,310 15,6 |01 11687 -43:6 |[6ray
o 4.3 [2.2% 13453 /5.9 (0.i9 172,04 Vi3s3 | Black

_____Sample Information
Sample Method(s) @pumpswmersnble pump / Bladder Pump / Other

See /LO"L ’
Pag@ ?

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) }{;Zgi (3) 40-mL VOA  |HCI, cool to 4°C

NWTPH-Gx J6Z4 |3y a0-mLvoa  |HOI, coolto 4C

NWTPH-Dx Jb Zﬁr gl)agés HATORT | olto 4

End Time

‘Omments / Exceptions: .
Presence of floating product? YES / NQ) Presence of sinking product? YES / KO )

%iﬁ é"’ Durgelii Ig A «?‘?%»%" E%?iﬁﬁw@ uwwx;m _g\_?l’f&/% @a;/i pa
ﬁ:;»i; s ) S e Dot AL o é\{i/w’%ﬂ v/

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior o sampling for each visit. Enter data under field comments.



(\Qm/f L;Df'if»{/ Cfu/_} ,,\7)5»”

S C 0 »"\‘*\”Wf\\)e OA-9 IM Groundwater Sampllng Field Data
~ Boeing Plant 2, Seattle/Tukwila, Washington

Station YLA-3]1H Date [ #/723/07
Sample: ID C-@9p327 -Pia-3110-@ | Field Team: (Initials) | = 4
Field Conditions By ey LOT

Purge Information

Well Diameter (in.) 2" Purge Method : Submersible pump
Well Depth (ft.) 18 .5 Bladder Pump______
Initial Depth to Water (ft) | 1,}%9 Wump """ -
Depth of Water Column 2.5/ Other: :
3 Casing Volumes 2 Start Time 1520
1 Casing Volume }, 2 End Time A YL

Total Gallons Purged ; /4‘

Time  Gallons pH  Conductivity NTU DO mv/’é,.«, Temp.  ORP Appearance
[l 5.0 (726 | 3233 [13.9 | 0.25 [17/3 /20 |Gray
loite |52 |F.23 |3.)7¢ |il.S| O, 27 (.20 |=l3. ] |Griy
L1915, i Z.z1 3,19 Y5 1O, 2% i7,23 |13 2 |Grad
1622 5.0 |7.19 137 Blb o2 [1#)% Fi3d |

_______Sample Information
Pe“Sta“'C PUmPVSubmersubIe pump / Bladder Pump / Other

Sample Method(s) ¥

Analysis Tlme Bottle Type  Preservative/Filtration Comments

Volatiies (82608) | J &2 |(3)a0-mLvoA  |HCL cool to 4°C

NWTPH-Gx A @Zéf (3) 40-mL VOA  |HCI, cool to 4°C
34 (2) 0.5 L Amber
NWTPH-Dx }Zﬁ Z/é'! Glass cool to 4°C

End Time

Comments / Exceptions: o
Presence of floating product? YES /(/OT Presence of sinking product? YES / NQ:’

Notes: Where muitiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.
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OA-9 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station Vil - 454 Date Q/J;f /” 7
Sample: ID Gl -G 23 {0 ~3324 - Field Team: (Initials) | 27y i
Field Conditions Moty Clovdy V
Purge Information
Well Diameter (in.) z Purge Method : Submersible pump
Well Depth (ft.) 900 . Bladder Pump
Initial Depth to Water (ft.) | {52 {;J o g L{ {‘"4 Perlstaltlc Pumpm )
Depth of Water Column 4G Other:
3 Casing Volumes E Start Time 098¢
1 Casing Volume L End Time j@ ij%
' Total Gallons Purged Y
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
i |2.725 | (-4 C.eOC [0F3| zagd LG | €03 Cleer, ce/ifedls
(i3 (2.4 623 |0O.¢ed 069 2,03 | 1692 K1.2 |clear, coforfess
101G |2 & 622061 e [O0F5] | Gl |1l 38 [ FRl| cless ¢ olodeds
1019 2.3 [5.%9 [0eic 0,53 1.2% U701 16D € |ctonr, < f"wf' 5
iezz 13.0 5,30 [ obil 632 | 4,05 i 991 FY T |claw, cclus {w;;a
s 1Sz s a7l b 1Y) 6% 116991734 le, cofoifess
02<% [ 2.4 |5 2% [0 007 001 70 it 96 371 |clew cilerfpss

7 Sample Information
gristaltic pump) Submersible pump / Bladder Pump / Other

Analysis -Jime  Bottle Type  Preservative/Filtration Comments

Sample Method(s)

i
10 BN e
Volatiles (82608) /¢ ?f"?f” ~|(3) 40-mL VOA  |HGI, cool to 4C

o Y
nwrpH-Gx /] 12 F |3) a0-mLvoa  |Ho, coolto 4G
h 7/ (2) 0.5 LAmber

A
NWTPH-Dx /& <V | Glass cool to 4°C

End Time

Caomments / Exceptions:
Presence of floating product? YES /NQ' _ Presence of sinking product? YES/ @

] g
No odoc

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




OA-9 IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington ¢
Station %" & 2 - (1 * Y 5% Date | #¥ZF/ 07
Sample: ID Ao -OFG ”J? P2 - Lo G- Field Team: (Initials) [ =57
Field Conditions 7 »}«g@_, Cleudy ,Som boo. g
Purge Information
Well Diameter (in.) 7' Purge Method : Submersible pump
Well Depth (ft.) 7L ) Bladder Pump
Initial Depth to Water (ft) | &1, 2 ¢ @ CHLG < Peristaitic Pump—
Depth of Water Coiumn L0 Other: :
3 Casing Volumes Start Time y il
1 Casing Volume [ End Time 1248
Total Gallons Purged L;’ L
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
HOS 0.6 6% | 39424 |65 ] )65 | 17:22 |-52.5 | cleme, ciccicss
UOD (0% 1694 [3.609 (157 | )iz 116.9] 77,7 | chr, coierjoss
i 31 5 g")‘%’?ﬁ) i% o 1/ W Z ] iﬁi?j jé‘“ "g”’” ﬂfr}’?';g ﬁlj?%ff'l{ﬁ,:ﬁzé«‘fgv"’gig
iy 1.5 [6q7 [3.93] 4 195 11639 |—10]. 9 |ciecs, celeciess
H1E 1.3 éﬂ@? 3.9zl 3.6 | 0.0 [£,03 |]04, d&wf‘,ca‘fﬁrfé{sﬁ
e 2.0 1698 (5287 [JL3 1O FF b 70 -i85 3 |cker, coleckess
125 (2.2 |67 B zi4y 720,74 90 |—586.0 |das, cloloss
I Z/{é} 2 L‘f 5’3:?? 5,125 %e?f} 0.4 [7.00 -85. C | clec, LCZL’;JéJ.g
Heg 2. 7196 3».0%7 991 | &34 e 93 |-71.2 cliv, colo:
H3Z (2.0 1697 3000 e i¥ O FZ e 10 |- 967 | clear ,cuto bss
(55 13,2 |97 |2.959¢0 |[}2b | O0FY /o 70 =89 % |clar (5»!}« (bss
129 3.9 |97 2,360 .0 :;) FE. U6, JE |~70.6 |eloar coroless
Ml iy G Srsamels ordgy Y7 e
i

ﬁ

!Slamégle Method(s) erlstaltlc pumJjSubmers%ble pump/ Bladder Pum%/ Other
HyF DU 2 0B 27F 20, .55 : —[{Z2:¥

...f'\

Analysis Bottle Type Preservatwe/FlItratlon Comments
Volatiles (82608B) N4 9 @) 40mLVOA  [HCI, cool to 4°C ﬁ’j f)/ MsD
NWTPH-Gx 1149 |3)40-mLVOA  |HCI, cool to 4C Y5 / Msn

NWTPH-Dx }} bi @; g_l)a(s):s5 LAmber cool to 4°C m% / ﬂ?fﬂ D

End Time %

]

ments / Exceptions:
Presence of floating product? YES NO} Presence of sinking product? YES (T\l%

S| 5&3 Y eder

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




OA-9 IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washlngton

s ?' jg‘,} i

Station YLd - 20048 ‘Date géf 9
Sample: ID CL)-CFICEF VUL O~ 25 o -¢Field Team: (Initials) v A
Field Conditions AN
Purge Information
Well Diameter (in.) 1" Purge Method : Submersible pump
Well Depth (ft.) L |
Initial Depth to Water (ft) | 11,20 |(7 ¢ 12°F 45
Depth of Water Column oo ¥
3 Casing Volumes { " Start Time TEID
1 Casing Volume End Time XL
Total Gallons Purged Lo
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
17C% |z2s (.92 ¢ 799 |F49Y | vl 1900 (=99 [t ciletes
izii Z.y e ud|é -39 |52 C. 7% 11401 |= 357 |clow reierless
(219 (7.6 092331 248 [0 71 [I¥. 3387 [clons ccleclss
12i7 2% LYz | 6. 350 || a4 17/ B2 | =B, 5 /’ s, cad erko g5
[zze |3.0 (¢Y7 163274 %35 Ci7er I8, 135 =873 |clear, coje-lezs
fzzg SZW V'#E& isg?g f g& (“{;6 feg'i')% ’MM\?« ? Clay ’ cofor /@35
1226 134 (643 6487 129 (¢ 65 | (K0l -9,/ Jeer o Lo less

Sample Information

Sample Method(s) :@eﬂﬁiﬁﬁm@/ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) J2Z% |(3)40-mLVOA  |HCI, cool to 4°C
NWTPH-Gx 17 T % |(3) 40-mLVOA  |HCI, cool to 4°C
. . |(2) 0.5 L Amber
NWTPH-Dx /7 2% |Glass cool to 4°C
End Time

Com

0 ments / Exceptions:
YES /NO } Presence of sinking product?

vES / (O

U

| T

Notes: Where multiple visits are required to complete sampling, parameters are to be checked pricr to sampling for each visit. Enter data under field comments.



OA-9 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station ViAo, A ,ZZX Date | /¢/ w’n 7
Sample: ID i) 271024 - ?L_}} 210 Field Team: (Initials) | 7<%
Field Conditions Clovdwy
Fl
) Purge Information
Well Diameter (in.) i’ Purge Method : Submersible pump
Well Depth (ft.) 14 .5 )
Initial Depth to Water (it) |10 57 |2 795
Depth of Water Column e -
3 Casing Volumes <. (_{j Start Time ,"55@
1 Casing Volume [+ Z £ End Time 1 5 A
Total Gallons Purged A
Time Gallons  pH Conductivity NTU DO Temp. ORP Appearance
00 [ 1.5 12496 [ 997 (2601095 /7532 925 | Bleek
Log 113 |dye |9.4980 184 ] 0, 8% [/159 -9 ‘7 Cltgcing,
Jpte 2.t 1739 14,483 |jzd | 0.39 1i/HZ:.50 G50 | tlemicd
ds 2oy (436 14497 192 O .9z [i9 ¢ 1”5‘5,@ cde
113 2.7 3.3 | 496393 ©. 96 [/ #.55 |~9¢ 2| <lew—

Sample Method(s)

Sample Information

e ————

‘(Iﬁ?;;;altlc pump./ Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (82608B) ! G & |(3) 40-mLVOA  |HCI, cool to 4°C
NWTPH-Gx 1620 |3 s0mivon  |HC, coolto
e (2) 0.5 L Amber
NWTPH-Dx {0ZT |Giass cool to 4°C
|
, )
End Time @ °
Comments / Exceptions: P
Presence of floating product? YES/ NOf Presence of sinking product? YES /{ NQQ

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.




N/ . .
«‘% OA-9 IM Groundwater Sampling Field Data
" Boeing Plant 2, Seattle/Tukwila, Washlngton

Station Pl = GOS AR Date [ Jp/ze/07
Sample: ID U -CG70 7 7-PL0 -G O5AP-RiBld Team: (initials) | /e A
Field Conditions ?ﬁf«}i ISy
Purge Information
Well Diameter (in.) T/ Purge Method : Submersible pump
Well Depth (it.} ’?‘Z,ﬂ & @ Bladder PLLELEW
Initial Depth to Water () |11 ~C | O] 29 CPeristaltic PUmp=>
Depth of Water Column e o Other: :
3 Casing Volumes 5.2% Start Time iZ0L.
1 Casing Volume =1 End Time jg2u
Total Gallons Purged Dl &
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
(136 [1.25 [6.93 [ 5022 [0 | .36 |)¢.2¢ 97 3 Grauge Clecdy
..... 1323 2.5 FCC | Y ZC & 4| o TS I, jz =€t 3 |c- wy¢ l (/vg'it/
1133} [2.% [{.01 4. 009 493|069 1L 03 -0F, G loconns, cloudy
1334 13,1 [2.00 %2757 464 0. 63 |iG 0 |=F) 3 |orome cl i,
§337' 2.5 45@7 L Lkl ""ﬁ»ﬁ C e |lbio |-FHo |en M%QA L,m 4{1
124012, % [#.04 [3:550 H2.¢ @%f—‘?i e df |=75.%3 |ome lood iy
1250 |4, 4 [F0b5 |3 Jel] 40,57 |l /P |-335 je
1365 (4.7 [7.05 2,074 [25.9 c> 5L 1L 05 1441
1359 6.4 |7.06] 2.954 |21 C (jw@ [&. 0% |~ 86 o
40z |5.F (.06 2 35 41054 U6 A0 | 73S
1405 6. O [7.00 & 25% 1145 056 [z [-%4.0
______Sample Information ANVED P, ~< )
Sample Method(s) .,‘ / Submersible pump / Bladder Pump / %f}(i { G \ML‘ s
Analysis Time Bottle Type Preservative/Filtration Comments (/ ( %’3g NE {j’ f
Volatiles (8260B) [ 41D |3 40mLvoA  [HCI, ool to 4C
NWTPH-Gx i L{ ) % (3) 40-mL VOA  |HCI, cool to 4°C
. (2) 0.5 L Amber
NWTPH-Dx gL{{ % Glass cool to 4°C

End Time @b
Comments / Exceptions:

Presence of floating product? YES /N@ Presenoe of sinking product? YES/ @

SliakY odor ]
Dra"“‘i{ s aﬂ@}? wshan g’f;m%‘){mj *&E«?&m (e )BT

Notes: Where multiple visits are reguired to comple\e sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.

S (e ﬂl ----- 1) Ueo
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/{C o~ 9"\}1{"‘1 L’/\L’ L" @’ég .
X o OA-9 IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington ¢ LA
Station YLD ~O5AR ) Date | [L/w#/('%
Sample: ID -0 2P L R -LCField Team: (Initials) [ &4
Field Conditions Vet Clegdd

Purge Information

Well Diameter (in.) 7 Purge Method : Submersible pump
Well Depth (ft.) AR\ Bladder Pump :
Initial Depth to Water (ft) | 11 00 C/ A CET&;WE@D
Depth of Water Column V.o ' e
3 Casing Volumes 5.2 Start Time [ 202
1 Casing Volume e End Time jod 2
Total Gallons Purged S
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance

40% (.2 | 7:.00 | 2.%4Y I, 3| 2.5Y4 Jo i3 |~§5.2 | clesr
1911 6:5 | 7,652,829 139 |03 1626 |180.% |clew—

.. Sample Information

Sample Method(s) (% pump/ Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments

Volatiles (82608) | 411 7> |(3) 40-mL vOA  |HCI, cool 1o 4G

NWTPH-Gx J4 1'% |3)40-mLvOA  |HO), cool to 4G
., |(2)0.5 L Amber
NWTPH-Dx J4 ] g Glass cool to 4°C

|

End Time gf—! Z é
?cu@ments / Exceptions:

Pl %
Presence of floating product? YES /gNOj Presence of sinking product? YES /iNQj

/ AR
E [ ~
L O~ O\ ZWONJ 2 LA
RN i [ g
A { {
\ sf
Notes: Where multiple visits are requ?é complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.
A . /’ﬂf
3



OA-9 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station Ve Oh #X Date [ /¢/27/¢ 7
Sample: ID CW- 8073 -P02. COLA~{  Field Team: (Initials) | &«
Field Conditions Yostly Clovdy  cecasicwnl Sicwers
{
Purge Information
Well Diameter (in.) 2 Purge Method : Submersible pump
Well Depth (ft.) o Bladder Pump

Initial Depth to Water (it.) ¥ 5?7’15 CPerstaltic PUMA”

Depth of Water Column Other: :
3 Casing Volumes Lyl Start Time i#gﬁi
1 Casing Volume VitM End Time 51
Total Gallons Purged Lo o
i
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance

T

§‘ ;:52 Fa} 1 % i@;sz C:’}!‘? Z’;Z g&,gﬁ /«?“,?li lfé?»‘gg r 2

i ¢ lomi,

A

/ s (’{ Cle M,ﬂ_\

Jyzs 15,9 110536, 881 |23.6 [ /6:80 /14,35 |7

W3 (. A NIER /1 A9 || .58 IARCIEER close

[H42 |G '

O ¥

1939 | 1 [legy [0:359 122 | B8 Tp/e 43 I09 | clor
s 2 el [0 350G 3.0 18:28 11643 | 8005 | closr

gs . 3

?01@:;’ G‘%"’g é%jg 35'2‘2? !{nl“f_‘? ?S"? CW

Sample Information
. <P&fistaltic pump7 Submersible pump / Bladder Pump / Other

Sample Method(s)

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) J44 £ |(3) 40-mLvOA  |HGI, cool to 4°C

NWTPH-Gx /%]LJ; .;Z (3) 40-mL VOA  [HCI, cool to 4°C

NWTPH-Dx jé/(/ ?’ gl)agé5 - Amber cool to 4°C

End Time

Comments / Exceptions:
Presence of floating product? YES /NQ./ Presence of sinking product? YES / NOJ

H

[RE

H ~a © s
D i P Tes o\ Yow pe iR Mepe slacs

Mo cdo

Notes: Where multiple visits are required to complete sampling, parameters are 1o be checked prior o sampling for each visit. Enter data under field comments.
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ATTACHMENT E
DATA VALIDATION REPORTS

ENVIRONMENTAL PARTNERS INC



— e maa e TECHNICAL MEMORANDUM

Date: 10/26/2009 Project No.:  013-1646-009.300.06
To: Will Ernst Company: The Boeing Company

From: Jill Lamberts, Staff Environmental Scientist
Kent Angelos, Principal and Project Director
cc: Doug Kunkel, and Jeff Dengler, EPI Email: jill_lamberts@golder.com

RE: BOEING PLANT 2 — INTERIM MEASURE GROUNDWATER MONITORING FOR OTHER
AREA 9 (OA 9) — DATA VALIDATION QA/QC REVIEW

1.0 INTRODUCTION

A total of 8 water samples (including 1 field duplicate and 1 trip blank) were collected July 27 of 2009 as
part of the Boeing Plant 2 Groundwater Interim Measures Work Plan for Other Area 09 (OA 09) (July,
2008). These samples are for the Quarterly Sampling Program. Samples were analyzed by Analytical
Resources Incorporated (ARI) of Tukwila, Washington for the following parameters:

B Volatile Organic Compounds (VOCs) by EPA Method 8260C

B Total petroleum hydrocarbons — gas, diesel and diesel extended range by Washington
State Method NWTPH-G and NWTPH-Dx

Samples were analyzed in accordance with procedures described in Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods (USEPA SW-846, 3rd edition) and Washington State Department of
Ecology.

2.0 SAMPLE DELIVERY GROUPS, SAMPLES AND ANALYSES

Samples were analyzed and results reported by the laboratory in batch numbers as summarized below:

PI120 (VOCs, NWTPH-G, NWTPH-Dx):

GW-090727-PL2-332A-0 GW-090727-PL2-310A-1 GW-090727-PL2-311A-0
GW-090727-PL2-604A-0 GW-090727-PL2-605AR-0 Trip Blank
GW-090727-PL2-310A-0 GW-090727-PL2-606A-0

Quality assurance/quality control (QA/QC) reviews of laboratory data were performed in the laboratory in
accordance with the laboratory quality assurance program plan. The data validation QA/QC review
focused primarily on laboratory result summary sheets and quality control summary sheets to ensure that
work plan data quality objectives were met for the project.

Data validation was conducted in accordance with the criteria outlined in the National Functional
Guidelines for Organic Data Review (EPA 1999) modified to include method-specific requirements of the
laboratory analytical methods. Raw data sheets were reviewed as necessary to confirm conditions
reported and to support application of qualifiers to analytical results.

The validation level for the data is Level 1, as described in the QAPP (EPI, 2008). The following is a

summary of quality control elements associated with each analytical fraction and the status of that
element as a result of the data validation process.

bp2 oa 9 im perf 03 dv report - 102709 final
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Boeing Plant 2 — IM Groundwater Monitoring October 2009
OA 9 Data Validation QA/QC Review 2 013-1646-009.300.06

3.0 SAMPLING, DOCUMENTATION AND REPORTING

Sample acknowledgements, chain-of-custody, request forms and data package completeness were
evaluated with the following noted:

B SDGs PI20: Cooler receipt form indicates that the VOC vials for the Trip Blank had one
pea-sized bubble in one of the vials. No action was required since the samples were all
analyzed within 7 days and the other vial was ok.

B SDG PI20: ARI was notified of a sample ID discrepancy by EPI staff. Samples listed on
the chain of custody (COC) as GW-090727-PL2-606A-0 and GW-090727-PL2-605A-0
were renamed GW-090727-PL2-605AR-0, and GW-090727-PL2-606A-0, respectively.

B SDG PI20: PL2-605A was listed in the work plan, but PL2-605AR was listed on the
COC. EPI was contacted and they responded that “PL2-605A was replaced after it was
damaged beyond repair while installing a bioventing system. PL2-605AR is the correct
well number for all OA 9 sampling events.” [personal comm., D. Kunkel].

B SDG PI20: The work plan lists PL2-311B as one of the locations that require sampling as
part of OA 9. EPI was contacted and they responded that “there is no well PL2-311B,
only PL2-311A. Table A5 of the work plan is incorrect and should say PL2-311A."
[personal comm., D. Kunkel].

B Results for volatile organic compound 1, 1, 2-trichloro-1, 2, 2-trifluoroethane are reported
in a truncated format (1, 1, 2-trichloro-1, 2, 2-trifluoroe) due to ARI report format. No
action was taken.

4.0 VOLATILE ORGANIC COMPOUNDS

Level 1 summary data packages were provided for the VOC analysis. The items reviewed during
validation are summarized below.

4.1  Analytical Methods — acceptable

Samples for VOC analysis were analyzed by gas chromatography/mass spectrometry (GC/MS) using
EPA SW846 Method 8260C. The QAPP lists the method for VOCs as 8260B. ARI recently updated their
methods due to a NELAP audit and a memo dated 6/1/2009 was sent to Boeing, EPI, and Golder Project
Managers informing them of the change.

4.2 Sample Holding Times and Preservations — acceptable

All samples were prepared and analyzed within 14 days of sample collection (preserved water samples)
or within 7 days of sample collection (unpreserved water samples) with the following exceptions:

B SDG PI20: ARI sample receiving noted that there was a pea-sized bubble in one of the
two HCI VOA vials for the Trip Blank. No action was taken other than to note since the
other vial was ok and the sample was analyzed in < 7days.

4.3 Laboratory Reporting Limits

The laboratory achieved the reporting limits (RLs) required by the approved quality assurance project plan
(EPI, 2008) with the following exceptions:

B Quality assurance project plan (QAPP) reporting limits were not met for nine compounds.
A review of current ARI detection limits shows that both method and reporting limits were
recently updated (as of 6/1/2009). Compounds that do not meet QAPP stipulated
reporting levels (RLs) are identified in the following table:

bp2 oa 9 im perf 03 dv report - 102709 final -
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Boeing Plant 2 — IM Groundwater Monitoring October 2009

OA 9 Data Validation QA/QC Review 3 013-1646-009.300.06
TABLE 1
OA12 Reporting Limits
Compound QAPP Table 5 RLs | Lab Reported
(Mg/L) RLs (pg/L)
Chloromethane 0.2 0.5
Bromomethane 0.2 0.5
Methylene Chloride 0.3 0.5
Acetone 3 5.0
2-Butanone 2 5.0
Vinyl Acetate 0.5 1.0
2-Chloroethylvinylether 0.5 1.0
4-Methyl-2-Pentanone 2 5.0
2-Hexanone 2 5.0

B No action was taken; this change in the RLs was sent by ARI to Boeing, EPI, and Golder
Project Managers on June 1, 2009 and subsequently approved and implemented as part
of the June 2009 QAPP compendium (Golder, 2009).

B Trichloroethene is listed twice in QAPP Table 5. No action was taken.

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds.

4.4  Instrument Calibration — acceptable

Calibration review is not required under the QAPP; however, the lab provided information on the
calibration performance in the case narratives. All of the calibration criteria were met.

4.5 Blank Contamination — acceptable

The method blanks and trip blanks were free of contamination

4.6  Surrogate Recovery

All surrogate recoveries were within control limits with the following exceptions:

B SDG PI20: Surrogate d4-1,2-dichloroethane (DCE) was out of control low on the Trip
Blank. The validator qualified associated non-detected compounds as estimated (UJ).

4.7  Matrix Spike Compound Recovery — acceptable

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-090727-PL2-332A-0
in SDG PI20. In SDGs where MS/MSD data are not available refer to LCS/LCSD and field duplicate data
for precision and accuracy information. All MS/MSD recoveries and relative percent differences (RPDs)
were acceptable with the following comments:

H SDG PI20: The MSD percent recoveries were out of control low for 2-
Chloroethylvinylether. No further action was taken as the LCS/LCSD and MS recoveries
were in control, and the MSD percent recovery was within recently updated CLs on the
ARI website.

Refer to Laboratory Control Sample data and field duplicate data for additional precision and accuracy
information.

bp2 oa 9 im perf 03 dv report - 102709 final -



Boeing Plant 2 — IM Groundwater Monitoring October 2009
OA 9 Data Validation QA/QC Review 4 013-1646-009.300.06

4.8 Laboratory Control Sample Recovery — acceptable

Laboratory control samples (LCS) were evaluated using control limits listed in Table 4 of the QAPP (EPI,
2008) and recently updated CLs on the ARI website. All LCS/LSCD recoveries and relative percent
differences (RPDs) were acceptable.

4.9 Field Duplicate Sample Analysis

Field duplicate samples were collected and analyzed as follows:

TABLE 2
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
P120 GW-090727-PL2-310A-0 GW-090727-PL2-310A-1

Field duplicate analysis criteria were met.

5.0 TOTAL PETROLEUM HYDROCARBON — GASOLINE, DIESEL, & MOTOR OIL

The laboratory provided a full data package for northwest total petroleum hydrocarbon (NWTPH) analysis
for gasoline, diesel and motor oil; the items reviewed during validation are summarized below.

5.1 Analytical Methods — acceptable

Samples for TPH parameters were analyzed using the following methodology:

B NWTPH-Gasoline in the Toluene—Naphthalene range;
B NWTPH-Diesel in the C12—C24 range; and
H TPH-Motor Oil in the C24—-C38 range.

5.2 Sample Holding Times — acceptable

All samples were prepared and/or analyzed within the recommended holding times:

B NWTPH-G — All samples were analyzed within 14 days of sample collection (preserved
water samples) or within 7 days of sample collection (unpreserved water samples).

B NWTPH-Dx — All samples were extracted within 7 days for waters of sample collection
and analyzed within 40 days from collection to analysis.

5.3 Laboratory Reporting

The laboratory compared sample chromatograms with gas, diesel and motor oil standard chromatograms
and based on this comparison ARI qualified these results (as GRO, DRO, or MMO) to indicate qualitative
or quantitative uncertainty with the results (the chromatogram was a poor match or other organics were
detected in the sample). NWTPH-G and/or NWTPH-Dx (diesel and motor oil) sample results are
considered estimated and qualified ‘J’ in the following instances.

H SDG PI20: For sample GW-090727-PL2-310A-1 the diesel hydrocarbon results are
qualified as estimated (J).

bp2 oa 9 im perf 03 dv report - 102709 final -



Boeing Plant 2 — IM Groundwater Monitoring October 2009
OA 9 Data Validation QA/QC Review 5 013-1646-009.300.06

5.4 Laboratory Reporting Limits — acceptable

The laboratory achieved the reporting limits (RLs) required by the approved quality assurance project plan
(EPI, 2008). The reporting limits were not met in cases in which the samples were analyzed at dilutions
due to high concentrations of target compounds. No action was taken.

5.5 Blank Contamination — acceptable

The method and equipment blanks were free of target compounds.

5.6  Surrogate Recovery — acceptable

All surrogate recoveries were within control limits.

5.7 Matrix Spike Compound Recovery — acceptable

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-090727-PL2-332A-0
in SDG PI20. In SDGs where MS/MSD data are not available refer to LCS/LCSD and field duplicate data
for precision and accuracy information. All MS/MSD recoveries and relative percent differences (RPDs)
were acceptable.

5.8 Laboratory Control Sample Recovery — acceptable

Laboratory control samples (LCS) were evaluated and were within the control limits listed in the QAPP
(EPI, 2008).

5.9 Field Duplicate Sample Analysis — acceptable

Field duplicate samples were collected and analyzed as follows:

TABLE 3
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
P120 GW-090727-PL2-310A-0 GW-090727-PL2-310A-1

Field duplicate analysis criteria were met.

6.0 DATA QUALIFIERS

Data qualifiers applied by the laboratory have been removed from the data summary report sheets and
superseded by data validation qualifiers as follows:

The following qualifiers were used to modify the data quality and usefulness of individual analytical
results.

U - The constituent was analyzed for, but was not detected above the reported sample
guantitation limit.

J - The constituent was positively identified and detected; however, the concentration
reported is an estimated value because the result is less than the quantitation limit or
quality control criteria were not met.

J+ - The constituent was positively identified and detected; however, the concentration
reported is an estimated value because the result may be biased high.
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J- -

(ON/ -

UR -

Y —

The constituent was positively identified and detected; however, the concentration
reported is an estimated value because the result may be biased low.

The constituent was not detected; the associated quantitation limit is an estimated value
because quality control criteria were not met.

Data are rejected due to significant exceedance of quality control criteria. The analyte
may or may not be present. Additional sampling and analysis may be required to
determine the presence or absence of the constituent. For statistical reasons, rejected
values are not included in the database.

The constituent is rejected at the reported quantitation limit.

The reporting limit is elevated due to interference. The result is not detected.

7.0 DATA ASSESSMENT

Data review and validation was performed by an experienced quality assurance chemist independent of
the analytical laboratory and not directly involved in the project. This is to certify that | have examined the
analytical data and based on the information provided to me by the laboratory, in my professional
judgment, the data are acceptable for use except where indicated by data qualifiers, which may modify
the usefulness of those individual values.

o

M October 26, 2009

Jill Lamberts’ Date
Staff(Environmental Scientist, Golder

October 27, 2009
Kent Angelos Date

Principal & Project Director, Golder
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TECHNICAL MEMORANDUM

Date: 01/18/2010 Project No.:  013-1646-009.300.06
To: Will Ernst Company: The Boeing Company

From: Kent Angelos, Principal Environmental Scientist
cc: Doug, Kunkel, Jeff Dengler, EPI Email: kmangelos@golder.com

RE: BOEING PLANT 2 — OA-9 IM DATA VALIDATION REVIEW — OCT09 SAMPLING ROUND

1.0 INTRODUCTION

A total of 8 water samples (including 1 field duplicate and 1 trip blank) were collected on October 27, 2009
as part of the Boeing Plant 2 Groundwater Interim Measures Work Plan for Other Area 09 (OA-9) (July,
2008). These samples are for the Quarterly Sampling Program. Samples were analyzed by Analytical
Resources Incorporated (ARI) of Tukwila, Washington for the following parameters:

B Volatile Organic Compounds (VOCs) by EPA Method 8260C

B Total petroleum hydrocarbons — gas, diesel and diesel extended range by Washington
State Method NWTPH-G and NWTPH-Dx

Samples were analyzed in accordance with procedures described in Test Methods for Evaluating Solid
Waste, Physical/Chemical Methods (USEPA SW-846, 3rd edition) and Washington State Department of
Ecology.

2.0 SAMPLE DELIVERY GROUPS, SAMPLES AND ANALYSES

Samples were analyzed and results reported by the laboratory in batch numbers as summarized below:

PU40 (VOCs, NWTPH-G, NWTPH-Dx):

GW-091027-PL2-332A-0 GW-091027-PL2-604A-0 GW-091027-PL2-310A-0
GW-091027-PL2-605AR-0 GW-091027-PL2-606A-0 GW-091027-PL2-606A-1
GW-091027-PL2-611A-0 TRIP BLANK

Quality assurance/quality control (QA/QC) reviews of laboratory data were performed in the laboratory in
accordance with the laboratory quality assurance program plan. The data validation QA/QC review
focused primarily on laboratory result summary sheets and quality control summary sheets to ensure that
work plan data quality objectives were met for the project.

Data validation was conducted in accordance with the criteria outlined in the National Functional
Guidelines for Organic Data Review (EPA 1999) modified to include method-specific requirements of the
laboratory analytical methods. Raw data sheets were reviewed as necessary to confirm conditions
reported and to support application of qualifiers to analytical results.

The validation level for the data is Level 1, as described in the QAPP (EPI, 2008). The following is a
summary of quality control elements associated with each analytical fraction and the status of that
element as a result of the data validation process.

3.0 SAMPLING, DOCUMENTATION AND REPORTING

Sample acknowledgements, chain-of-custody, request forms and data package completeness were
evaluated with the following noted:
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B Results for volatile organic compound 1, 1, 2-trichloro-1, 2, 2-trifluoroethane are reported
in a truncated format (1, 1, 2-trichloro-1, 2, 2-trifluoroe) due to ARI report format. No
action was taken.

4.0 VOLATILE ORGANIC COMPOUNDS
Level 1 summary data packages were provided for the VOC analysis. The items reviewed during
validation are summarized below.

4.1 Analytical Methods — acceptable

Samples for VOC analysis were analyzed by gas chromatography/mass spectrometry (GC/MS) using
EPA SW846 Method 8260C. The QAPP lists the method for VOCs as 8260B. ARI recently updated their
methods due to a NELAP audit and a memo dated 6/1/2009 was sent to Boeing, EPI, and Golder Project
Managers informing them of the change.

4.2 Sample Holding Times and Preservations — acceptable

All samples were prepared and analyzed within 14 days of sample collection (preserved water samples)
or within 7 days of sample collection (unpreserved water samples).

4.3 Laboratory Reporting Limits

The laboratory achieved the reporting limits (RLs) required by the approved quality assurance project plan

(EPI, 2008) with the following exceptions:

B Quality assurance project plan (QAPP) reporting limits were not met for nine compounds.
A review of current ARI detection limits shows that both method and reporting limits were
recently updated (as of 6/1/2009). Compounds that do not meet QAPP stipulated
reporting levels (RLs) are identified in the following table:

TABLE 1
OA12 Reporting Limits
Compound QAPP Table 5 RLs | Lab Reported
(Mg/L) RLs (ug/L)
Chloromethane 0.2 0.5
Bromomethane 0.2 0.5
Methylene Chloride 0.3 0.5
Acetone 3 5.0
2-Butanone 2 5.0
Vinyl Acetate 0.5 1.0
2-Chloroethylvinylether 0.5 1.0
4-Methyl-2-Pentanone 2 5.0
2-Hexanone 2 5.0

B No action was taken; this change in the RLs was sent by ARI to Boeing, EPI, and Golder
Project Managers on June 1, 2009 and subsequently approved and implemented as part
of the June 2009 QAPP compendium (Golder, 2009).

B Trichloroethene is listed twice in QAPP Table 5. No action was taken.

B The reporting limits were not met in cases in which the samples were analyzed at
dilutions due to high concentrations of target compounds.
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4.4  Instrument Calibration — acceptable

Calibration review is not required under the QAPP; however, the lab provided information on the
calibration performance in the case narratives. All of the calibration criteria were met.

4.5 Blank Contamination — acceptable

The method blanks and trip blanks were free of contamination

4.6  Surrogate Recovery - acceptable

All surrogate recoveries were within control limits.

4.7  Matrix Spike Compound Recovery — acceptable

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-090727-PL2-332A-0
in SDG PI20. In SDGs where MS/MSD data are not available refer to LCS/LCSD and field duplicate data
for precision and accuracy information. All MS/MSD recoveries and relative percent differences (RPDs)
were acceptable.

Refer to Laboratory Control Sample data and field duplicate data for additional precision and accuracy
information.
4.8 Laboratory Control Sample Recovery — acceptable

Laboratory control samples (LCS) were evaluated using control limits listed in Table 4 of the QAPP (EPI,
2008) and recently updated CLs on the ARI website. All LCS/LSCD recoveries and relative percent
differences (RPDs) were acceptable.

4.9 Field Duplicate Sample Analysis - acceptable

Field duplicate samples were collected and analyzed as follows:

TABLE 2
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
P120 GW-091027-PL2-606A-0 GW-091027-PL2-606A-1

Field duplicate analysis criteria were met.

5.0 TOTAL PETROLEUM HYDROCARBON — GASOLINE, DIESEL, & MOTOR OIL
The laboratory provided a full data package for northwest total petroleum hydrocarbon (NWTPH) analysis
for gasoline, diesel and motor oil; the items reviewed during validation are summarized below.

5.1 Analytical Methods — acceptable

Samples for TPH parameters were analyzed using the following methodology:

B NWTPH-Gasoline in the Toluene—Naphthalene range;
B NWTPH-Diesel in the C12—C24 range; and
BH TPH-Motor Oil in the C24—-C38 range.
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5.2 Sample Holding Times — acceptable

All samples were prepared and/or analyzed within the recommended holding times:

B NWTPH-G — All samples were analyzed within 14 days of sample collection (preserved
water samples) or within 7 days of sample collection (unpreserved water samples).

B NWTPH-Dx — All samples were extracted within 7 days for waters of sample collection
and analyzed within 40 days from collection to analysis.
5.3 Laboratory Reporting Limits — acceptable

The laboratory achieved the reporting limits (RLs) required by the approved quality assurance project plan
(EPI, 2008). The reporting limits were not met in cases in which the samples were analyzed at dilutions
due to high concentrations of target compounds. No action was taken.

5.4 Blank Contamination — acceptable

The method and equipment blanks were free of target compounds.

5.5 Surrogate Recovery — acceptable

All surrogate recoveries were within control limits.

5.6 Matrix Spike Compound Recovery — acceptable

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-090727-PL2-332A-0
in SDG PI20. In SDGs where MS/MSD data are not available refer to LCS/LCSD and field duplicate data
for precision and accuracy information. All MS/MSD recoveries and relative percent differences (RPDs)
were acceptable.

5.7 Laboratory Control Sample Recovery — acceptable

Laboratory control samples (LCS) were evaluated and were within the control limits listed in the QAPP
(EPI, 2008).

5.8 Field Duplicate Sample Analysis — acceptable

Field duplicate samples were collected and analyzed as follows:

TABLE 3
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
P120 GW-091027-PL2-606A-0 GW-091027-PL2-606A-1

Field duplicate analysis criteria were met.

6.0 DATA QUALIFIERS

Data qualifiers applied by the laboratory have been removed from the data summary report sheets and
superseded by data validation qualifiers as follows:

The following qualifiers were used to modify the data quality and usefulness of individual analytical
results.
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U The constituent was analyzed for, but was not detected above the reported sample quantitation
limit.

J The constituent was positively identified and detected; however, the concentration reported is an
estimated value because the result is less than the quantitation limit or quality control criteria
were not met.

J+ The constituent was positively identified and detected; however, the concentration reported is an
estimated value because the result may be biased high.

J- The constituent was positively identified and detected; however, the concentration reported is an
estimated value because the result may be biased low.

uJ The constituent was not detected; the associated quantitation limit is an estimated value because
guality control criteria were not met.

R Data are rejected due to significant exceedance of quality control criteria. The analyte may or
may not be present. Additional sampling and analysis may be required to determine the
presence or absence of the constituent. For statistical reasons, rejected values are not included
in the database.

UR The constituent is rejected at the reported quantitation limit.

Y The reporting limit is elevated due to interference. The result is not detected.

7.0 DATA ASSESSMENT

Data review and validation was performed by an experienced quality assurance chemist independent of
the analytical laboratory and not directly involved in the project. This is to certify that | have examined the
analytical data and based on the information provided to me by the laboratory, in my professional
judgment, the data are acceptable for use except where indicated by data qualifiers, which may modify
the usefulness of those individual values.

= January 18, 2010

Kent Angelos , Date
Principal Environmental Scientist
Golder Associates Inc.
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