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1.0 INTRODUCTION

This Third Semiannual Report presents information and data from the sixth and seventh rounds
of groundwater performance monitoring for the pilot-scale Interim Measure (IM) at Other Area 12
(OA-12) located in the 2-60s Area of Plant 2. The report covers data generated during the period
from July 2009 through December 2009.

In a letter dated February 19, 2008 from the United States Environmental Protection Agency
Region X (EPA) to Boeing, EPA approved the Interim Measure Work Plan for Other Area 12
Plume 2-60s Area (Environmental Partners, Inc. [EPI], 2007). This work plan presented methods
and rationale for a pilot-scale groundwater remediation project to be performed on the chlorinated
volatile organic compounds (VOCs) at OA-12. Figure 1 presents a general vicinity map showing
the location of Plant 2. Figure 2 is a site representation showing the OA-12 IM location at Plant 2.

Data from the 2-60s Area Data Gap Investigation Report (EPI/Golder, 2006) indicated that
groundwater at OA-12 is impacted by several contaminants of concern (COCs) including
tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-dichloroethene (DCE), and vinyl chloride
(VC). PCE, TCE, DCE, and VC plumes exist in portions of the A and B levels of the aquifer at
OA-12. Figure 3 presents a simplified schematic showing the approximate chlorinated VOC
plume location and shape, and wells located within the plume. Detailed drawings showing the
locations of the three contaminant plumes are presented in the 2-60s Area Data Gap
Investigation Report.

Enhanced reductive dechlorination (ERD) was selected as the OA-12 IM remedial technology for
contaminant mass reduction. ERD uses in situ nutrient substrate applications to modify the
subsurface geochemical environment to promote the growth of certain bacteria that are effective
in the reductive degradation of chlorinated VOCs. Under proper conditions dehalogenating
bacteria can metabolize chlorinated VOCs by successively removing chlorine atoms from the
ethene backbone until only ethene or ethane gas remains. At the OA-12 IM, ERD was initiated
as a pilot-scale test by injecting a nutrient substrate solution into three pairs of upgradient
injection wells.

The OA-12 IM is being performed as a pilot-scale remedy because ERD has not yet been tried or
proven in the shallower, more aerobic A level of the aquifer at Plant 2. If the pilot-scale
demonstration is successful, the ERD remedy may be refined and expanded as a full-scale IM
remedy for the remaining OA-12 chlorinated VOC plume.

ENVIRONMENTAL PARTNERS I NC 1
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2.0 INTERIM MEASURE IMPLEMENTATION

The OA-12 IM was designed as a pilot-scale application of ERD and is intended to provide the
data necessary to make decisions regarding full-scale application of ERD for this chlorinated
VOC plume at Plant 2. To expedite data collection, the OA-12 IM injection and monitoring well
network was designed to be compact, covering only the center portion of the OA-12 plume.
Monitoring well locations downgradient of the injection wells are spaced closer to injection wells
than would be typical for a full-scale application to decrease the time frame necessary to observe
results. In addition, groundwater sampling intervals for the onset of the OA-12 IM were shortened
from standard quarterly intervals to two-month intervals.

2.1 Well Installation

Six injection wells and three monitoring wells were installed at OA-12 from May 19 to May 22,
2008. The paired injection wells, OA12-01A, OA12-01B, OA12-02A, OA12-02B, OA12-03A, and
OA12-03B, were installed in the A and B levels of the aquifer. The paired wells are spaced
approximately 50 feet apart in a line approximately perpendicular to the groundwater flow
direction. Three new monitoring wells, OA12-04A, OA12-04B, and OA12-05B, were installed
downgradient of the injection wells in the A and B levels of the aquifer. The new monitoring wells
are located approximately 150 and 250 feet downgradient of the line of injection wells. The
approximate locations of new and existing monitoring wells are indicated in Figure 3. New well
construction data and geologic logs were included in the Other Area 12 Interim Measure — First
Semiannual Report (EPI, 2009a).

2.2 Baseline Sampling

Baseline sampling was conducted from June 2 to June 4, 2008 to provide an indication of
groundwater quality and subsurface geochemical and bacterial population conditions before
initiation of IM remedial actions. Baseline sampling results and discussion are presented in the
First Semiannual Report (EPI, 2009a).

2.3 Nutrient Substrate Injection

A nutrient substrate provided by a local vendor and consisting of a carbohydrate solution of waste
beverages was pumped into the six new injection wells. The target sugar concentration for the
nutrient substrate was 6 percent but varied from 3.5 percent to 10.5 percent because the nutrient
solution, being a recycled feedstock, was not uniform.

The nutrient substrate was injected into the A level of the aquifer in mid-July 2008 and into the B
level of the aquifer in early August 2008. Because the majority of the chlorinated VOC
contamination at OA-12 is in the A level and because the B level is naturally more anaerobic than
the A level, the injections were designed to add more solution and sugar into the A level.
Approximately 21,000 gallons of nutrient substrate solution (average sugar content of 8.1 percent
and equaling about 14,500 pounds of sugar) were injected into the A level and 15,000 gallons of
nutrient substrate solution (average sugar content of 4.5 percent and equaling about 5,600
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pounds of sugar) were injected into the B level. Details of the nutrient substrate injection were
presented in the First Semiannual Report (EPI, 2009a).

2.4 Performance Monitoring

Bimonthly performance monitoring was begun October 2008 to assess geochemical responses in
the subsurface and ERD progress by following concentration trends of COCs and ERD-related
parameters. Results from previous rounds of performance monitoring were reported in the First
and Second Semiannual Reports (EPI, 2009a and EPI, 2009b).

ENVIRONMENTAL PARTNERS I NC 3
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3.0 PERFORMANCE MONITORING METHODOLOGY

Performance monitoring is done to evaluate the effect and degree of success of the ERD
remedial treatment. Performance monitoring results are compared to baseline and previous
performance monitoring results to evaluate reductions in contaminant concentrations and trends
in biological indicators and subsurface geochemistry. Performance monitoring procedures are
described below.

Groundwater samples were collected from OA-12 IM monitoring network wells in the A and B
levels of the aquifer listed below and shown in Figure 3.

* OA12-01A * PL2-315A
* OA12-01B * PL2-315B
* OA12-02A * PL2-330A
* OA12-02B * PL2-330B
* OA12-03A * OA12-04A
* OA12-03B * OA12-04B

* OA12-05B

Groundwater samples were collected using the methods and procedures presented in the
Sampling and Analysis Plan (SAP) that is Attachment A of the IM Work Plan (EPI, 2007).
Groundwater samples were analyzed for VOCs by EPA Method 8260B and for total organic
carbon (TOC) by EPA Method 415.1. Select samples were also analyzed for dissolved gases
(methane, ethane, and ethene) by Method RSK-175, ferrous iron by Method 3500-FED, anions
(bromide, nitrate, and sulfate) by EPA Method 300, organic (volatile fatty) acids by ion
chromatography, priority pollutant metals (PPM) by EPA Method Series 6020/7471, and bacterial
census of halorespirers by the Bio-Dechlor Census Test RT-PCR.

Prior to sampling, the water level in each monitoring well was measured. During well purging
prior to sampling groundwater, the following field parameters were measured and recorded: pH,
specific conductivity, turbidity, dissolved oxygen (DO), temperature, and oxidation-reduction
potential (ORP).

ENVIRONMENTAL PARTNERS I NC 4



Other Area 12 ERD Interim Measure — Third Semiannual Report
Boeing Plant 2, Seattle/Tukwila, Washington
April 16, 2010

4.0 PERFORMANCE MONITORING RESULTS

Results of the sixth and seventh rounds of performance monitoring are presented and discussed
in Sections 4.1 and 4.2, respectively. Sixth round groundwater sample analytical results are
presented in Table 1 and seventh round results are presented in Table 2. Tables 3a and 3b
present all OA-12 IM analytical data for all sampling events for the A level and B level,
respectively. Field parameter measurements and field notes made during sampling are
presented in Tables 4a and 4b for the A level and B level, respectively, and in Attachment A. Full
metals data for Round 6 and Round 7 are presented in Attachment B. All VOC detections for
Rounds 6 and 7 are given in Attachment C. Data validation results are presented in Attachment
D. Trend plots of VOC data are presented in Attachment E. Section 4.3 discusses observed
data trends.

4.1 Round 6

The sixth round of performance sampling took place on August 3 and 4, 2009. Matrix
interference problems with VOC analyses for some samples from injection wells increased
detection limits for the affected samples. The matrix interference was not as pronounced as in
previous sampling rounds. Analytical interferences are decreasing as groundwater dispersion
and advection spreads the injected nutrient substrate downgradient.

As indicated in Table 1, chlorinated VOC concentrations generally remain higher in the A level
than in the B level. The largest VOC concentrations were for DCE, with the greatest DCE
concentration of 29 micrograms per liter (ug/L) in the sample from OA12-01A. PCE, TCE, and
VC concentrations are generally less than DCE concentrations. The greatest PCE concentration
was 3.2 pg/L and the greatest TCE concentration was 12 pg/L, both in the sample from
downgradient well PL2-330A. The greatest VC concentration was 2.9 ug/L in the sample from
injection well OA12-02A. In reviewing VOC data for all sampling rounds in Tables 3a and 3b,
upward and/or downward concentration trends were noted for DCE at OA12-01A, OA12-02A,
OA12-04A, and OA12-01B. Trends of VOC concentrations were not apparent for other
compounds and at other wells because matrix interference problems during analysis raised
detections limits at some wells, concentrations were too low to be distinguished from data
variability, and/or the ERD impact at downgradient wells was limited. Section 4.3 presents more
discussion of these trends. (Refer to Attachment C for all VOC detections for the sixth round.)

Groundwater TOC concentrations, representative of current nutrient substrate concentrations,
were greater than 100 milligrams per liter (mg/L) for all injection wells and generally decreased to
less than 10 mg/L at downgradient wells due to consumption by bacteria and dispersion. Two
exceptions were at OA12-03A and PL2-315B. The TOC concentration of 8,450 mg/L in the
sample from OA12-03A is atypical relative to samples from the other two A level injection wells.
This condition may be due to minor variations in aquifer permeability, which first became
apparent during nutrient solution injections. EPI field staff noted slower injection rates into OA12-
03A relative to the other two A level injection wells. The TOC concentration in the sample from
PL2-315B was greater than 500 mg/L, possibly indicating a preferential flow path. Tables 3a and
3b indicate that all other downgradient wells have experienced minimal TOC increases.
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Significant TOC concentration increases are not expected in wells 100 to 250 feet downgradient
of the injection wells based on Electrical Manufacturing Facility (EMF) plume data. Other
observations regarding the OA-12 IM groundwater monitoring data are summarized in the
following bullets:

* Colored water and elevated turbidity noted in purge water from wells OA12-02B and
OA12-03B is likely due to high bacterial populations in groundwater and residual nutrient
substrate at these injection wells. Bacterial census data from OA12-02B indicate
enhanced bacterial populations; OA12-03B is not sampled for bacterial census. Turbidity
measurements have been consistently elevated in purge water from these two wells
during previous sampling events.

* Concentrations of the dissolved gas methane were high at injection wells OA12-02A and
OA12-02B and are generally increasing over time in samples from A and B level wells 50,
100, and 150 feet downgradient of the injection line.

* Ethane and ethene dissolved gases, the end products of reductive dechlorination, were
not detected in any well.

* Ferrous iron and anion concentration data at injection wells OA12-02A and OA12-02B
indicated reducing geochemical conditions.

* Low nitrate (NO3) and sulfate (SO,) anion concentrations were observed for injection
wells OA12-02A and OA12-02B and for downgradient wells PL2-315B and PL2-330B.

* Manganese concentrations increased in samples from injection wells OA12-02A and
OA12-02B and at PL2-315B, which is 50 feet downgradient from the injection line. Field
parameter data indicate that geochemical conditions at these wells are strongly reducing.

e Arsenic concentrations are less than the Plant 2 screening level of 8 ug/L, with the
greatest concentration being 5.5 yg/L at OA12-02A. (Refer to Attachment B full metals
data.)

* Organic acids were detected in groundwater samples from the six wells sampled for
these compounds; injection wells OA12-02A and OA12-02B and in downgradient wells
OA12-04A, OA12-04B, PL2-315A, and PL2-315B. Bacterial census for dehalogenating
bacteria indicated populations in groundwater samples at the same six wells. Only
OA12-04A indicated an increase in these two analytes from previous rounds, while data
from all other wells indicated no appreciable change.

* Field parameter measurements indicated near neutral pH values in all wells. Measured
ORP and DO values remain low in all injection wells, but increased slightly in
downgradient A level wells. ORP was mostly unchanged or slightly decreased for most
wells from the fifth to the sixth round except for downgradient A level wells, in which ORP
slightly increased.

ENVIRONMENTAL PARTNERS I NC 6
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4.2 Round 7

The seventh round of performance sampling occurred October 7, 8, and 9, 2009. Matrix
interference problems for VOC analyses have generally disappeared.

As indicated in Table 2, chlorinated VOC concentrations generally remained higher in the A level
than in the B level. The largest VOC concentrations were for DCE with the greatest being 22
Mg/L in the sample from OA12-01A, as was the case for Round 6. The largest PCE concentration
was 3.4 ug/L and the largest TCE concentration was 15 pg/L; both concentrations were in the
sample from downgradient well PL2-330A. The largest VC concentration was 6.0 pg/L in the
sample from injection well OA12-02A. The VOC trends noted in Section 4.1 for Round 6
continued for Round 7 data. Section 4.3 presents more discussion of these trends. (Refer to
Attachment C for all VOC detections for the seventh round.)

Groundwater TOC concentrations for Round 7 have generally remained the same as Round 6
data or have slightly decreased for most wells. TOC concentrations increased at OA12-02A and
continue to increase at PL2-315B. The notable exception continues to be the TOC concentration
at OA12-03A of 7,460 mg/L. As noted in Section 4.1, there is likely slower dispersion at this well,
possibly as a result of lower groundwater flow at this location that has kept much of the nutrient
solution near the injection well. TOC concentrations at other downgradient wells in both A and B
levels are less than 12 mg/L with an overall slight downward concentration trend.

Other observations regarding the OA-12 IM groundwater monitoring data are summarized in the
following bullets:

e Colored water and elevated turbidity noted in purge water from wells OA12-02B and
OA12-03B is likely due to high bacterial populations in groundwater and residual nutrient
substrate at these injection wells. Turbidity measurements have been consistently
elevated in purge water from these two wells during previous sampling events.

* Methane dissolved gas concentrations in samples from all injection and downgradient
wells sampled for dissolved gases remain large. Large increases in methane
concentrations were noted in samples from wells PL2-330B and OA12-04A, 100 and 150
feet downgradient, respectively.

* Ethane and ethene dissolved gases were not detected in samples from any well.

e Ferrous iron concentrations in samples from injection wells OA12-02A and OA12-02B
indicated reducing conditions but were inconclusive at downgradient wells.

* Low nitrate (NO3) and sulfate (SO,) anion concentrations were observed for injection
wells OA12-02A and OA12-02B and for downgradient wells PL2-315B and PL2-330B.
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* Manganese concentrations for Round 7 groundwater samples decreased at injection
wells OA12-02A and OA12-02B and increased at downgradient well PL2-315B.
Concentrations at other sampled wells were a few hundred micrograms per liter.

e All arsenic concentrations remained less than the 8.0 pg/L screening level.

e Organic acids were detected in groundwater samples from the six wells sampled for
these compounds; injection wells OA12-02A and OA12-02B and downgradient wells
OA12-04A, OA12-04B, PL2-315A, and PL2-315B. Bacterial census for dehalogenating
bacteria indicated populations in groundwater samples at the same wells. Seventh round
data for these two analytes were similar to sixth round data.

* Field parameter measurements again indicated near neutral pH at all wells. Routine pH
monitoring will continue during sampling events to verify that pH values remain in the
neutral range. For the seventh round ORP values slightly decreased at most wells. DO
concentrations increased at all wells with most indicating DO concentrations near or
greater than 1 mg/L.

4.3 Data Trend Analysis

The most definitive VOC concentration trends are in data from wells OA12-01A and OA12-02A.
Trend plots of chlorinated VOC data for wells OA12-01A and OA12-02A from baseline through
Round 7 sampling are presented in Figure 4. VOC concentration trend plots for other wells in the
OA-12 IM monitoring network are presented in Attachment E.

The most significant feature of trend plots in Figure 4 is the decrease of PCE and TCE
concentrations and increase of DCE and VC concentrations. These concentration trends are
prototypical of the reductive dechlorination model. As chlorine atoms are removed from the
ethene backbone by microbiological activity, PCE is converted to TCE, which in turn is converted
to DCE, which is converted to VC, which is ultimately converted to ethene and ethane. Thus,
chlorinated VOC compounds undergoing ERD initially increase in concentration and then
decrease in concentration as remediation progresses. This progression is indicated by the TCE
and DCE curves in Figure 4. The peak of the DCE curve also necessarily lags behind the peak of
the TCE curve. At OA12-02A the VC curve rises during the sixth and seventh rounds as VC is
produced from DCE. Continued reductive dechlorination at OA12-02A is expected to cause the
VC concentration to decrease. An increase in VC concentration at OA12-01A is not evident, but
may occur at the next sampling round as a result of the declining DCE concentration indicated in
the figure.

DCE concentrations appear to be decreasing in samples from OA12-01B but low baseline VOC
concentrations and matrix interference issues make interpretation of ERD progression difficult.
Chlorinated VOC concentrations at other OA-12 wells do not show the reductive progression
because reducing conditions are not sufficiently strong to drive dechlorination and/or VOC
concentrations are so low that data interpretation is impossible due to data variability. Conditions
at downgradient wells are not sufficiently reducing and VOC concentrations in many B level wells
are too small and intermittent to interpret for possible trends.
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Other Area 12 ERD Interim Measure — Third Semiannual Report
Boeing Plant 2, Seattle/Tukwila, Washington
April 16, 2010

TOC concentrations at injection wells have decreased to a few hundred mg/L in all injection wells.
(OA12-03A with a TOC concentration of 7,460 mg/L is an exception to this statement due to a
suspected low permeability/low flow condition in the vicinity of this well.) TOC concentrations at
downgradient wells are equal to or less than 12 mg/L, except for PL2-315B with a TOC
concentration of 888 mg/L. Downgradient well TOC concentrations appear to be steady or
decreasing.

DO and ORP, the two most direct measures of reducing conditions, appear to be increasing in
most wells, indicating a trend toward a more oxidized state. Both of these parameters are field
measured and are difficult to measure accurately, thus, both have a degree of variability.
Nevertheless, measured DO for the seventh round is higher for every well relative to first round
measurements. Recent ORP data for most A level wells are positive, indicating a more oxidized
state, which is not favorable for continued reductive dechlorination.

The combination of decreasing TOC concentrations and increasing DO and ORP measurements
following earlier conditions conducive to ERD indicates that another round of nutrient substrate
injection is warranted at the OA-12 IM pilot. EPI has prepared an addendum to the OA-12 IM
Work Plan to inject a solution of procured sugar, potable water, and sodium bicarbonate, which
serves as a buffer, into the six OA-12 IM injection wells. This work plan addendum will be
submitted to EPA in March 2010.

ENVIRONMENTAL PARTNERS I NC 9
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5.0 RESULTS AND RECOMMENDATIONS

A discussion of the status of the OA-12 IM is presented in Section 5.1 followed by
recommendations for future action in Section 5.2.

5.1 Results

Approximately 15 months have passed since the initial injection of nutrient substrate into the line
of six A and B level injection wells. Previous reports indicated the establishment of reducing
conditions and the development of a dehalogenating bacteria population at the injection wells and
select downgradient wells. According to the data, the nutrient substrate injection appears to have
influenced monitoring wells at least 150 feet downgradient from the injection line. However, data
do not yet indicate if the nutrient injection has affected geochemical conditions at the sampling
location 250 feet downgradient.

Data indicate that the ERD process has successfully reduced chlorinated VOC concentrations in
samples from two A level injection wells, OA12-01A and OA12-02A. These data demonstrate
that the nutrient substrate injection successfully initiated ERD in the A level of the aquifer. Trend
plots in Figure 4 demonstrate that PCE and TCE have been dechlorinated to DCE and VC.
Continued ERD treatment, including a second nutrient substrate injection, is necessary to
maintain the ERD process and further dechlorinate DCE and VC to ethane and ethene. The
anticipated reductions in DCE and VC concentrations in samples from OA12-01A and OA12-02A
are necessary to further demonstrate that ERD processes effectively dechlorinate PCE and TCE
to ethane and ethene in the A level of the aquifer. Due to initial low VOC concentrations, data
variability, and/or the development of insufficient reducing conditions, data from other A and B
level wells are difficult to interpret or have not undergone appreciable dechlorination.

The B level of the shallow aquifer at Plant 2 is known to be somewhat more naturally reduced
than the A level because it is deeper and undergoes less air exchange with the surface. Data
from the most recent sampling rounds indicate that both levels of the aquifer have similar
reducing geochemical characteristics, despite the fact that the B level received only about 40
percent of the nutrient substrate volume that the A level received during nutrient substrate
injection. Methane dissolved gas concentrations for both levels indicate similar reducing
conditions at OA12-04A and OA12-04B; both wells are 150 feet downgradient of the injection
wells. However, reductions of chlorinated VOC concentrations at downgradient A and B level
wells are not apparent or measurable. As noted in the previous paragraph another round of
nutrient substrate injections is required to further facilitate decreases in chlorinated VOC
concentrations in downgradient A and B level wells.

DO concentrations are trending upward in most A and B level wells. TOC concentrations at most
wells appear steady or are slightly decreasing. ORP results are mixed. The ERD process that
was initiated by the nutrient substrate injection in 2008 has stagnated and appears to be reverting
to a more oxidized state, especially in the A level of the aquifer where the target contaminants are
concentrated.
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5.2 Recommendations

The following recommendations are made for the OA-12 ERD IM based on the results of this
report:

* A second nutrient substrate injection is proposed to reinforce existing reduced conditions
at OA-12 and to prevent the subsurface returning to an oxidized state. This second
injection will enhance the reducing conditions in the subsurface and, based on results to
date, will produce additional decreases in chlorinated VOC concentrations. Specifically,
the nutrient injections is necessary to maintain the ERD process and further dechlorinate
DCE and VC to ethane and ethene in the A level of the aquifer and also to promote
measurable decreases in chlorinated VOC concentrations in downgradient B level wells,
as noted in Section 5.1. The proposed second injection would be performed in May or
June 2010.

e The nutrient substrate used for the second injection will not be the recycled material that
was used for the first injection. The recycled material used for the first injection consisted
primarily of carbonated, fermented, and citric beverages, which produced low pH
conditions around the injection wells, confounded analytical processes, and probably
contributed to the mobilization of some metals in discrete, localized areas. This condition
led to increased monitoring and buffer addition requirements to raise the low pH. In
addition, the recycled material was a dark reddish-brown color, varied in sugar content,
and contained particulate matter that required extensive filtering during injection.

* A dissolved sugar solution will be used as the nutrient substrate for the second injection.
This nutrient substrate will be a clear solution, have no particulate matter, and will contain
sodium bicarbonate buffer to maintain favorable pH conditions during the ERD process.
The sugar and buffer solution will be prepared on-site and will be mixed to have a uniform
6 percent sugar content. This same nutrient substrate was used for the 2-66 ERD IM,
which did not have a low pH response or require filtering for injection. A Work Plan
amendment will be submitted discussing the proposed second injection for EPA review,
comment, and approval. The amendment will provide specifications and a description of
the second nutrient substrate preparation, injection, and subsequent monitoring. The
Work Plan amendment will be submitted in March 2010 and proposed for implementation
in May or June 2010.

* Prior to the second nutrient substrate injection, the six injection wells will be redeveloped
to improve functionality. Current groundwater samples contain considerable particulate
matter that should be eliminated or reduced by redevelopment so as to facilitate future
monitoring activity and improve analytical results.

e Although data trends indicate that ERD at OA-12 as a pilot has been successfully
enhanced in the A and B levels of the aquifer, expansion to a full scale ERD IM does not
presently appear warranted. Relatively low baseline VOC concentrations over the larger
areal extent of the OA-12 plume and the corresponding difficulty in measuring constituent
degradation in such circumstances make implementation of full scale ERD at this time
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inappropriate. Maintaining ERD conditions using a better quality nutrient source should
allow more effective monitoring of the changes in individual VOC constituents. Full scale
ERD implementation will be reevaluated following this next pilot phase and after slab and
source removal actions have been completed in the wider area in conjunction with the
planned demolition work in the south part of Plant 2.
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6.0 SCHEDULE

This report presents results for the third six-month period in the implementation of the pilot-scale
OA-12 ERD IM remediation. The report covers performance monitoring events 14 and 16 months
after the initial nutrient substrate injection.

As reported in the Second Semiannual Report, the performance monitoring schedule will be
lengthened to quarterly with continued semiannual reporting. The updated quarterly sampling
schedule beginning in October 2009 is presented below:

Quarterly Sampling and Reporting Schedule for OA-12 ERD IM

7" Round October 2009 (completed) Performance Monitoring

8™ Round January 2010 Performance Monitoring

Injection Plan | March 2010 Work Plan Amendment Submitted
Reporting March 2010 (Rounds 6 and 7) 3" Semiannual Report

9" Round April 2010 Performance Monitoring

Injection May/June 2010 Second Nutrient Substrate Injection
10" Round July 2010 Performance Monitoring

Reporting September 2010 (Rounds 8 and 9) 4™ Semiannual Report

11" Round October 2010 Performance Monitoring

12" Round January 2011 Performance Monitoring
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Table 1. OA-12 ERD IM Sixth Round Groundwater Performance Monitoring Analytical Results (August 2009)

well Date VOCs (ng/L) TOC Dissolved Gases (ug/L) Fel:gc;‘us Anions (mg/L) Metals (ug/L) pH Organic Acids (mg/L) %agggﬂgl
PCE TCE DCE VC (mg/L) Methane | Ethane Ethene (mg/L) Br NO, SO, Arsenic | Manganese Pyruvic | Lactic | Acetic [ Propionic| Butyric | (cells/ml)
0OA12-01A 8/4/09 <1.0 <1.0 29 <1.0 134 NS NS NS NS NS NS NS NS NS 7.46 NS NS NS NS NS NS
0OA12-01B 8/4/09 <0.6 <0.6 1 <0.6 384 NS NS NS NS NS NS NS NS NS 7.48 NS NS NS NS NS NS
0A12-02A 8/4/09 <0.2 <0.2 15.2 2.9 236 15,900 <12 <11 192 14 <0.5 0.7 5.5 6,220 7.42 <10 13.0J | 2100 69 100 1,720
0OA12-02B 8/4/09 <1.0 <1.0 1.2 <1.0 1,260 19,500 <1.2 <1l.1 138 4.7 <0.5 <0.5 0.9 6,160 6.97 <10 100 2,300 220 210 55.8
0A12-03A 8/4/09 <0.6 4.7 3.7 <0.6 8,450 NS NS NS NS NS NS NS NS NS 5.41 NS NS NS NS NS NS
0OA12-03B 8/4/09 <1.0 <1.0 <1.0 <1.0 330 NS NS NS NS NS NS NS NS NS 7.16 NS NS NS NS NS NS
PL2-315A 8/3/09 2.2 7.6 9.8 0.6 13.1 10,900 <12 <11 NS 0.7 6 165 1.1 118 7.41 <10 <25 7.4 <1 05 1.30
PL2-315B 8/3/09 <0.2 <0.2 0.3 0.9 522 17,800 <1.2 <1l.1 NS <1.0 <1.0 0.2 <0.5 2,730 8.01 <10 8.1J 730 25 77 14.2
PL2-315B (dup) 8/3/09 <0.2 <0.2 0.4 0.8 546 15,600 <12 <11 NS <1.0 <1.0 0.2 <0.5 2,690 8.01 <10 <25 850 26 78 30.9
PL2-330A 8/3/09 3.2 12 12.8 <0.2 9.59 8,760 <1.2 <1l.1 <0.04 0.4 2.6 106 0.7 88 7.31 NS NS NS NS NS NS
PL2-330B 8/3/09 <0.2 <0.2 0.6 <0.2 9.33 12 <12 <11 0.244 0.5 <0.1 48.3 0.4 341 7.58 NS NS NS NS NS NS
0OA12-04A 8/3/09 1.6 11 104 <0.2 5.80 6,580 <1.2 <1l.1 NS <0.1 4.5 79.8 0.9 87 6.97 2.9 19 8.1 <1 <1 1
0OA12-04B 8/3/09 <0.2 <0.2 15.5 0.4 5.66 697 <12 <11 NS 0.3 <0.1 146 <0.5 184 7.06 41 130 120 5.6 34 26.8
OA12-05B 8/3/09 <0.2 <0.2 18.4 0.5 7.01 NS NS NS NS NS NS NS NS NS 6.68 NS NS NS NS NS NS
OA12-05B (dup) 8/3/09 <0.2 <0.2 18.4 0.5 7.07 NS NS NS NS NS NS NS NS NS 6.68 NS NS NS NS NS NS

Notes:

< = not detected at the indicated reporting limit

J = estimated value below calculated reporting limit
NS = no sample submitted for this analysis

ug/L = micrograms per liter
mg/L = milligrams per liter
ml = milliliter

DCE = sum of cis-1,2, trans-1,2, and 1,1-dichloroethene
PCE = tetrachloroethene

TCE = trichloroethene

TOC = total organic carbon

VC = vinyl chloride

VOCs = volatile organic compounds

Br = bromide ion
NO; = nitrate ion
SO, = sulfate ion




Table 2. OA-12 ERD IM Seventh Round Groundwater Performance Monitoring Analytical Results (October 2009)

well Date VOCs (ng/L) TOC Dissolved Gases (ug/L) Fel:gc;‘us Anions (mg/L) Metals (ug/L) pH Organic Acids (mg/L) %agggﬂgl
PCE TCE DCE VC (mg/L) Methane | Ethane Ethene (mg/L) Br NO, SO, Arsenic | Manganese Pyruvic | Lactic | Acetic [ Propionic| Butyric | (cells/ml)

0OA12-01A 10/9/09 <2.0 <2.0 22 <2.0 101 NS NS NS NS NS NS NS NS NS 6.52 NS NS NS NS NS NS
0OA12-01B 10/9/09 <0.6 <0.6 0.9 <0.6 328 NS NS NS NS NS NS NS NS NS 6.73 NS NS NS NS NS NS
0A12-02A 10/8/09 <0.2 <0.2 5.8 6.0 778 16,300 <12 <11 272 <1.0 <0.5 24 5.5 3,890 6.83 10M 490M [1,200M| 92 M 110 M 1,840
0OA12-02B 10/8/09 <0.2 <0.2 1.0 <0.2 710 15,800 <1.2 <1l.1 146 1.6 <0.5 >0.5 15 3,900 6.78 19 M <l10M | 620 M 230 M 48 M 60.8
0OA12-02B (dup) 10/8/09 <0.2 <0.2 1.0 <0.2 718 15,500 <12 <11 120 15 <0.5 <0.5 1.7 3,950 6.78 20 M <l0M | 630M 240 M 57 M 15.7
0OA12-03A 10/9/09 <0.2 4.1 3.9 0.2 7,460 NS NS NS NS NS NS NS NS NS 4.60 NS NS NS NS NS NS
0OA12-03B 10/9/09 <2.0 <2.0 <2.0 <2.0 197 NS NS NS NS NS NS NS NS NS 6.99 NS NS NS NS NS NS
PL2-315A 10/8/09 2.7 10 12.5 0.7 12.0 8,200 <1.2 <1l.1 NS 0.4 2.1 177 4.0 147 6.16 <0.07 M | 0.087 M[0.059 M| 1.30M [<0.07M 0.80
PL2-315B 10/8/09 <0.2 <0.2 0.8 1.8 888 20,300 <12 <11 NS <0.5 <0.5 <0.5 04 4,130 6.42 28 M <l0M | 860 M 78 M 300 M 3.20
PL2-330A 10/7/09 3.4 15 13.7 <0.2 7.79 8,750 <1.2 <1l.1 <0.04 0.3 2.2 128 1.0 101 6.33 NS NS NS NS NS NS
PL2-330B 10/8/09 <0.2 <0.2 1.5 2.6 8.92 11,900 <12 <11 3.02 0.5 <0.1 13.1 0.6 587 6.80 NS NS NS NS NS NS
0OA12-04A 10/7/09 2.0 13 9.1 0.2 4.64 9,620 <1.2 <1l.1 NS 0.1 4.1 58.2 14 111 6.27 <0.07 <0.1 <0.07 <0.07 <0.07 1.80
0OA12-04A (dup) 10/7/09 2.0 13 9.8 0.2 4.70 8,340 <1.2 <11 NS 0.1 3.7 54.9 14 109 6.27 <0.07 <0.1 0.53 <0.07 <0.07 4.20
0OA12-04B 10/7/09 <0.2 <0.2 17.5 0.6 5.18 3,110 <1.2 <1l.1 NS 0.4 <0.1 167 <0.5 214 6.60 <0.07 <0.1 0.08 0.15 <0.07 72.7
0OA12-05B 10/7/09 <0.2 <0.2 21.4 0.5 6.28 NS NS NS NS NS NS NS NS NS 6.31 NS NS NS NS NS NS
Notes:

< = not detected at the indicated reporting limit
NS = no sample submitted for this analysis
M = Recovery/RPD poor for MS/MSD or sample

ug/L = micrograms per liter
mg/L = milligrams per liter
ml = milliliter

DCE = sum of cis-1,2, trans-1,2, and 1,1-dichloroethene
PCE = tetrachloroethene

TCE = trichloroethene

TOC = total organic carbon

VC = vinyl chloride

VOCs = volatile organic compounds

Br = bromide ion
NO; = nitrate ion
SO, = sulfate ion




Table 3a. OA-12 ERD IM Groundwater Performance Monitoring Analytical Data Summary—A Level

) Ferrous . . ) Bacterial
Location/Event well Date VOCs (ug/L) TOC Dissolved Gases (ug/L) ron Anions (mg/L) Metals (ug/L) oH Organic Acids (mg/L) Census
PCE | TCE | DCE | VvC (mg/L) Methane | Ethane | Ethene (mg/L) Br | NO, | SO, Arsenic | Manganese Pyruvic Lactic Formic | Acetic | Propionic| Butyric (cells/ml)

Injection Line
Baseline 0OA12-01A 6/2/08 0.7 5.1 13.5 0.2 6.10 8.0 <1.2 <1.1 2.06 0.3 <0.1 94.4 0.6 239 6.44 <4 <1 <1 <1 <1 <1 NS
1st Round 0OA12-01A 9/29/08 0.6 <0.2 9.1 <0.2 4,060 NS NS NS NS NS NS NS NS NS 3.26 NS NS NS NS NS NS NS
2nd Round 0OA12-01A 12/3/08 <5.0 14 55 <5.0 885 NS NS NS NS NS NS NS NS NS 2.02 NS NS NS NS NS NS NS
3rd Round 0OA12-01A 2/2/09 1.1 4.2 59.4 <1.0 398 NS NS NS NS NS NS NS NS NS 4.96 NS NS NS NS NS NS NS
3rd Round OA12-01A (dup) 2/2/09 1.1 4.2 59.5 <1.0 402 NS NS NS NS NS NS NS NS NS 4.96 NS NS NS NS NS NS NS
4th Round OA12-01A 4/7/09 <1.0 1.8 56.6 <1.0 169 NS NS NS NS NS NS NS NS NS 6.25 NS NS NS NS NS NS NS
5th Round OA12-01A 6/9/09 <0.2 0.3 57.4 0.6 105 NS NS NS NS NS NS NS NS NS 8.01 NS NS NS NS NS NS NS
6th Round OA12-01A 8/4/09 <1.0 <1.0 29 <1.0 134 NS NS NS NS NS NS NS NS NS 7.46 NS NS NS NS NS NS NS
7th Round OA12-01A 10/9/09 <2.0 <2.0 22 <2.0 101 NS NS NS NS NS NS NS NS NS 6.52 NS NS NS NS NS NS NS
Baseline OA12-02A 6/2/08 1.4 4.9 9.2 0.2 5.47 9.3 <1.2 <1.1 0.040 0.5 32.7 216 <0.5 922 6.30 <4 <1 <1 <1 <1 <1 4.28
Baseline 0OA12-02A (dup) 6/2/08 15 5.3 8.7 0.2 5.58 10.6 <1.2 <1.1 0.044 0.5 32.6 220 0.5 932 6.30 <4 <1 <1 <1 <1 <1 NS
1st Round 0OA12-02A 9/29/08 <10 <10 <10 <10 12,600 NS NS NS NS <2.0 <2.0 74.3 NS NS 2.90 NS NS NS NS NS NS NS
2nd Round 0OA12-02A 12/4/08 4.1 8.1 11 <1.0 1,040 NS NS NS NS 2.9 <1.0 227 NS NS 0.89 NS NS NS NS NS NS NS
3rd Round 0A12-02A 2/2/09 1.2 3.6 18 <1.0 710 12,900 <1.2 <1.1 84.5 <5.0 <5.0 191 4.6 1,610 5.10 <4 <1 <1 1,281 78.7 122 1.00J
4th Round 0OA12-02A 4/7/09 <1.0 <1.0 21 <1.0 185 9,360 <1.2 <1.1 8.48 <1.0 <1.0 11.6 5.3 1,030 6.34 <4 <1 <1 276 7.2 3.5 7.50
5th Round 0A12-02A 6/9/09 <0.2 0.4 18.3 0.2 516 16,200 <1.2 <1.1 48.7 <0.5 <0.5 2.0 5.7 3,780 8.36 <10 <25 <1 850 36 96 7.80
5th Round 0OA12-02A (dup) 6/9/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS 8.36 NS NS NS NS NS NS 7.70
6th Round 0A12-02A 8/4/09 <0.2 <0.2 15.2 2.9 236 15,900 <1.2 <1.1 192 1.4 <0.5 0.7 5.5 6,220 7.42 <10 13.0J NS 2,100 69 100 1,720
7th Round 0A12-02A 10/8/09 <0.2 <0.2 5.8 6.0 778 16,300 <1.2 <1.1 272 <1.0 <0.5 2.4 5.5 3,890 6.83 12 M 4.9 IM 53 BM 1,100 M 92 M 110 M 1,840
Baseline 0OA12-03A 6/3/08 <0.2 3.5 2.5 <0.2 7.80 8.0 <1.2 <1l.1 0.115 0.3 4.4 102 2.0 138 6.10 <4 <1 <1 <1 <1 <1 NS
1st Round 0OA12-03A 9/30/08 <10 <10 <10 <10 15,500 NS NS NS NS NS NS NS NS NS 2.88 NS NS NS NS NS NS NS
2nd Round 0OA12-03A 12/4/08 <10 <10 <10 <10 13,500 NS NS NS NS NS NS NS NS NS 5.44 NS NS NS NS NS NS NS
3rd Round OA12-03A 2/2/09 <1.0 3.7 <1.0 <1.0 11,000 NS NS NS NS NS NS NS NS NS 4.55 NS NS NS NS NS NS NS
4th Round OA12-03A 4/7/09 <1.0 4.4 <1.0 <1.0 8,440 NS NS NS NS NS NS NS NS NS 4.55 NS NS NS NS NS NS NS
5th Round OA12-03A 6/9/09 <6.0 <6.0 <6.0 <6.0 8,320 NS NS NS NS NS NS NS NS NS 4.60 NS NS NS NS NS NS NS
6th Round OA12-03A 8/4/09 <0.6 4.7 3.7 <0.6 8,450 NS NS NS NS NS NS NS NS NS 5.41 NS NS NS NS NS NS NS
7th Round 0OA12-03A 10/9/09 <0.2 4.1 3.8 0.2 7,460 NS NS NS NS NS NS NS NS NS 4.60 NS NS NS NS NS NS NS

50 Feet Downgradient
Baseline PL2-315A 6/4/08 2.6 10 12.5 <0.2 7.11 <0.7 <1.2 <1.1 <0.040 0.4 22.5 172 <0.5 120 5.94 <4 <1 <1 <1 <1 <1 0.492J
Baseline PL2-315A (dup) 6/4/08 2.7 11 12.4 <0.2 7.01 <0.7 <1.2 <1.1 <0.040 0.4 22.1 163 0.6 117 5.94 <4 <1 <1 <1 <1 <1 NS
1st Round PL2-315A 9/30/08 <10 13 10 <10 8.91 NS NS NS NS <0.5 5.1 172 NS NS 5.63 NS NS NS NS NS NS NS
2nd Round PL2-315A 12/4/08 3.2 14 18.7 <0.2 7.78 NS NS NS NS <1.0 3.8 173 NS NS 5.98 NS NS NS NS NS NS NS
3rd Round PL2-315A 2/4/09 3.4 12 14.7 <0.2 8.85 153 <1.2 <1.1 NS 0.3 7.7 168 1.4 138 5.64 <4 <1 <1 <1 <1 <1 0.70
4th Round PL2-315A 4/7/09 3.6 10 13.6 <0.2 9.64 7,360 <1.2 <1.1 NS 1.4 9.9 198 1.0 108 6.00 <4 <1 <1 <1 <1 <1 3.20
5th Round PL2-315A 6/9/09 3.1 11 12.5 0.2 9.82 7,370 <1.2 <1.1 NS 0.4 4.6 154 1.4 112 6.87 <10 <25 <1 <1 <1 <1 <0.50
6th Round PL2-315A 8/3/09 2.2 7.6 9.8 0.6 13.1 10,900 <1.2 <1.1 NS 0.7 6.0 165 1.1 118 7.41 <10 <25 NS 7.4 <1 0.5J 1.30
7th Round PL2-315A 10/8/09 2.7 10 12.5 0.7 12.0 8,200 <1.2 <1.1 NS 0.4 2.1 177 4.0 147 6.16 <0.07M | 0.087JM | 0.20BM | 0.059JM [ 1.30 M <0.07 M 0.80

100 Feet Downgradient
Baseline PL2-330A NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Round PL2-330A 10/1/08 NS NS NS NS NS NS NS NS NS 0.2 6.7 142 NS NS 6.14 NS NS NS NS NS NS NS
2nd Round PL2-330A 12/5/08 5.4 15 15.7 <0.2 7.14 NS NS NS NS 0.3 6.0 133 NS NS 6.04 NS NS NS NS NS NS NS
3rd Round PL2-330A 2/4/09 3.8 13 13.3 <0.2 8.42 <0.7 <1.2 <1.1 <0.04 0.3 3.9 146 14 66 5.02 NS NS NS NS NS NS NS
4th Round PL2-330A 4/6/09 4.7 16 15 <0.2 8.28 57.4 <1.2 <1.1 <0.04 0.3 2.9 169 <0.5 87 5.06 NS NS NS NS NS NS NS
5th Round PL2-330A 6/8/09 4.2 15 16.8 <0.2 7.94 4,870 <1.2 <1.1 <0.04 0.3 2.6 134 0.8 99 6.47 NS NS NS NS NS NS NS
6th Round PL2-330A 8/3/09 3.2 12 12.8 <0.2 9.59 8,760 <1.2 <1l.1 <0.04 0.4 2.6 106 0.7 88 7.31 NS NS NS NS NS NS NS
7th Round PL2-330A 10/7/09 3.4 15 13.7 <0.2 7.79 8,750 <1.2 <1.1 <0.04 0.3 2.2 128 1.0 101 6.33 NS NS NS NS NS NS NS

150 Feet Downgradient
Baseline OA12-04A 6/4/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS 6.15 NS NS NS NS NS NS 0.475J
1st Round OA12-04A 9/30/08 NS NS NS NS NS NS NS NS NS <0.5 2.2 92.8 NS NS 6.06 NS NS NS NS NS NS NS
1st Round OA12-04A (dup) 9/30/08 NS NS NS NS NS NS NS NS NS <0.5 2.1 94.9 NS NS 6.06 NS NS NS NS NS NS NS
2nd Round 0OA12-04A 12/5/08 2.4 15 23.1 <0.2 5.12 NS NS NS NS 0.2 1.6 119 NS NS 6.01 NS NS NS NS NS NS NS
2nd Round 0OA12-04A (dup) 12/5/08 2.3 16 22.1 <0.2 5.14 NS NS NS NS 0.2 1.6 109 NS NS 6.01 NS NS NS NS NS NS NS
3rd Round 0OA12-04A 2/4/09 2.0 13 15.9 <0.2 5.79 11.8 <1.2 <1.1 NS 0.1 14 93.0 0.8 360 5.36 <4 <1 <1 <1 <1 <1 5.00
4th Round 0OA12-04A 4/6/09 2.1 15 13 <0.2 5.99 7.0 <1.2 <1.1 NS <0.1 0.6 76.7 1.0 81 5.10 <4 <1 <1 <1 <1 <1 2.50
5th Round 0OA12-04A 6/8/09 2.7 15 12.8 <0.2 5.32 2,140 <1.2 <1.1 NS <0.1 4.6 47.8 0.7 75 6.21 <10 <25 <1 <1 <1 <1 3.40
6th Round 0OA12-04A 8/3/09 1.6 11 104 <0.2 5.80 6,580 <1.2 <1.1 NS <0.1 4.5 79.8 0.9 87 6.97 29J 19 NS 8.1 <l <1 1.00
7th Round 0OA12-04A 10/7/09 2.0 13 9.1 0.2 4.64 9,620 <1.2 <1.1 NS 0.1 4.1 58.2 1.4 111 6.27 <0.07 <0.1 0.12 <0.07 <0.07 <0.07 1.80
7th Round 0OA12-04A (dup) 10/7/09 2.0 13 9.8 0.2 4.70 8,340 <1.2 <1.1 NS 0.1 3.7 54.9 1.4 109 6.27 <0.07 <0.1 0.16 0.53 <0.07 <0.07 4.20

Notes:

< = not detected at the indicated reporting limit NS = no sample DCE = sum of cis-1,2 , trans-1,2 , and 1,1-dichloroethene VOC = volatile organic compound

J = estimated value below calculated reporting limit Hg/L = micrograms per liter PCE = tetrachloroethene Br = bromide ion

B = detected in blank mg/L = milligrams per liter TCE = trichloroethene NO; = nitrate ion

M = Recovery/RPD poor for MS/MSD or sample ml = milliliter VC = vinyl chloride SO, = sulfate ion




Table 3b. OA-12 ERD IM Groundwater Performance Monitoring Analytical Data Summary—B Level

Location/Event Well Date VOCs (ng/L) TOC Dissolved Gases (ug/L) Felz)onus Anions (mg/L) Metals (pg/L) pH Organic Acids (mg/L) Bca;tzﬂgl
PCE TCE | DCE VC (mg/L) | Methane | Ethane | Ethene (mg/L) Br | No, | so, Arsenic_| Manganese Pyruvic | Lactic | Formic [ Acetic [Propionic] Butyric (cells/ml)
Injection Line
Baseline OA12-01B 6/2/08 <0.2 <0.2 <0.2 <0.2 2.19 0.9 <1.2 <1.1 0.338 <0.1 <0.1 12.8 0.6 135 7.31 <4 <1 <1 <1 <1 <1 NS
1st Round OA12-01B 9/29/08 <0.2 <0.2 <0.2 <0.2 14,000 NS NS NS NS NS NS NS NS NS 2.76 NS NS NS NS NS NS NS
1st Round 0OA12-01B (dup) 9/29/08 <10 <10 <10 <10 15,200 NS NS NS NS NS NS NS NS NS 2.76 NS NS NS NS NS NS NS
2nd Round OA12-01B 12/3/08 <1.0 13 4.2 11 5,360 NS NS NS NS NS NS NS NS NS 4.16 NS NS NS NS NS NS NS
3rd Round 0OA12-01B 2/2/09 <0.6 0.8 2.9 <0.6 2,360 NS NS NS NS NS NS NS NS NS 5.22 NS NS NS NS NS NS NS
4th Round OA12-01B 4/7/09 <1.0 <1.0 2.7 <1.0 610 NS NS NS NS NS NS NS NS NS 5.87 NS NS NS NS NS NS NS
5th Round 0OA12-01B 6/9/09 <1.0 <1.0 2.6 <1.0 494 NS NS NS NS NS NS NS NS NS 7.87 NS NS NS NS NS NS NS
6th Round OA12-01B 8/4/09 <0.6 <0.6 1.0 <0.6 384 NS NS NS NS NS NS NS NS NS 7.48 NS NS NS NS NS NS NS
7th Round 0OA12-01B 10/9/09 <0.6 <0.6 0.9 <0.6 328 NS NS NS NS NS NS NS NS NS 6.73 NS NS NS NS NS NS NS
Baseline 0OA12-02B 6/3/08 <0.2 <0.2 0.2 1.6 6.74 131 <1.2 <1.1 5.40 0.7 <0.1 164 <0.5 825 6.57 <4 <1 <1 <1 <1 <1 145
1st Round OA12-02B 9/29/08 <10 <10 <10 <10 3,570 NS NS NS NS <2.0 <2.0 19.0 NS NS 3.03 NS NS NS NS NS NS NS
2nd Round OA12-02B 12/4/08 <1.0 <1.0 1.0 12 2,830 NS NS NS NS <1.0 <1.0 11.2 NS NS 6.05 NS NS NS NS NS NS NS
3rd Round 0OA12-02B 2/2/09 <1.0 <1.0 <1.0 <1.0 2,420 12,500 <1.2 <1.1 107 <5.0 <5.0 <5.0 0.2 2,080 5.45 <4 2.8 2.1 1,807 457 1,017 0.60J
4th Round OA12-02B 4/7/09 <1.0 <1.0 2.1 14 2,580 7,030 <1.2 <1.1 131 <2.5 <2.5 <25 0.9 4,200 5.99 <4 <1 21 1,911 246 1,353 40.8
4th Round 0OA12-02B (dup) 4/7/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS 5.99 NS NS NS NS NS NS 49.4
5th Round OA12-02B 6/9/09 <0.2 <0.2 13 0.4 1,750 15,600 <1.2 <11 110 <2.0 <2.0 <2.0 2.9 4,940 8.58 <100 230 <1 1,400 230 660 30.5
6th Round OA12-02B 8/4/09 <1.0 <1.0 1.2 <1.0 1,260 19,500 <12 <11 138 4.7 <0.5 <0.5 0.9 6,160 6.97 <10 100 NS 2,300 220 210 55.8
7th Round OA12-02B 10/8/09 <0.2 <0.2 1.0 <0.2 710 15,800 <1.2 <1.1 146 1.6 <0.5 <0.5 15 3,900 6.78 19 M <ioM 18 BM 620 M 230 M 48 M 60.8
7th Round 0OA12-02B (dup) 10/8/09 <0.2 <0.2 1.0 <0.2 718 15,500 <1.2 <1.1 120 1.5 <0.5 <0.5 1.7 3,950 6.78 20M <l0M 18 BM 630 M 240 M 57M 15.7
Baseline OA12-03B 6/3/08 <0.2 <0.2 <0.2 1.6 12.1 232 <1.2 <1.1 4.58 0.8 <0.1 54.0 1.1 452 6.88 <4 <1 <1 <1 <1 <1 NS
Baseline OA12-03B (dup) 6/3/08 <0.2 <0.2 <0.2 18 11.9 19.9 <1.2 <1.1 4.58 0.8 <0.1 53.3 11 439 6.88 <4 <1 <1 <1 <1 <1 NS
1st Round OA12-03B 9/30/08 <10 <10 <10 <10 13,000 NS NS NS NS NS NS NS NS NS 1.98 NS NS NS NS NS NS NS
2nd Round OA12-03B 12/4/08 <1.0 <1.0 11 19 2,470 NS NS NS NS NS NS NS NS NS 5.86 NS NS NS NS NS NS NS
3rd Round 0OA12-03B 2/2/09 <0.6 <0.6 15 1.3 2,930 NS NS NS NS NS NS NS NS NS 5.45 NS NS NS NS NS NS NS
4th Round OA12-03B 4/7/09 <10 <10 <10 <10 2,940 NS NS NS NS NS NS NS NS NS 5.87 NS NS NS NS NS NS NS
5th Round 0OA12-03B 6/9/09 <1.0 <1.0 11 <1.0 890 NS NS NS NS NS NS NS NS NS 7.28 NS NS NS NS NS NS NS
6th Round OA12-03B 8/4/09 <1.0 <1.0 <1.0 <1.0 330 NS NS NS NS NS NS NS NS NS 7.16 NS NS NS NS NS NS NS
7th Round 0A12-03B 10/9/09 <2.0 <2.0 <2.0 <2.0 197 NS NS NS NS NS NS NS NS NS 6.99 NS NS NS NS NS NS NS
50 Feet Downgradient
Baseline PL2-315B 6/3/08 <0.2 <0.2 0.2 14 7.04 1,070 <1.2 <1.1 21.3 13 <0.1 103 <0.5 975 6.46 <4 <1 <1 <1 <1 <1 1.48
1st Round PL2-315B 9/30/08 <10 <10 <10 <10 7.05 NS NS NS NS 1.0 <0.5 162 NS NS 5.43 NS NS NS NS NS NS NS
2nd Round PL2-315B 12/4/08 <0.2 <0.2 0.2 11 6.05 NS NS NS NS 0.8 <1.0 193 NS NS 6.47 NS NS NS NS NS NS NS
3rd Round PL2-315B 2/4/09 <0.2 <0.2 0.3 13 6.73 2,040 <1.2 <1.1 NS 1.2 <0.1 130 <0.5 892 5.11 <4 <1 <1 <1 <1 <1 61.5
3rd Round PL2-315B (dup) 2/4/09 <0.2 <0.2 0.2 13 7.36 1,030 <1.2 <1.1 NS <0.1 0.8 130 <0.5 889 5.11 <4 <1 <1 <1 <1 <1 NS
4th Round PL2-315B 4/7/09 <0.2 <0.2 0.3 <0.2 36.5 883 <12 <11 NS 1.8 <1.0 227 <0.5 963 6.32 <4 <1 <1 67.3 2.1 <1 7.10
4th Round PL2-315B (dup) 4/7/09 <0.2 <0.2 0.2 0.5 36.5 922 <1.2 <1.1 NS 15 <1.0 228 <0.5 979 6.32 <4 <1 <1 65.8 2.2 <1 NS
5th Round PL2-315B 6/8/09 <0.2 <0.2 0.4 0.7 22.7 7,190 <1.2 <1.1 NS 0.8 <0.1 10.8 <0.5 807 7.96 <10 <25 <1 13 <1 1.2 15.7
6th Round PL2-315B 8/3/09 <0.2 <0.2 0.3 0.9 522 17,800 <1.2 <1.1 NS <1.0 <1.0 0.2 <0.5 2,730 8.01 <10 8.1J NS 730 25 77 14.2
6th Round PL2-315B (dup) 8/3/09 <0.2 <0.2 0.4 0.8 546 15,600 <1.2 <11 NS <1.0 <1.0 0.2 <0.5 2,690 8.01 <10 <25 NS 850 26 78 30.9
7th Round PL2-315B 10/8/09 <0.2 <0.2 0.8 1.8 888 20,300 <1.2 <1.1 NS <0.5 <0.5 <0.5 0.4 4,130 6.42 28 M <10 M 70 BM 860 M 78 M 300 M 3.20
100 Feet Downgradient
Baseline PL2-330B NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Round PL2-330B 10/1/08 NS NS NS NS NS NS NS NS NS <0.5 <0.5 58.8 NS NS 6.82 NS NS NS NS NS NS NS
2nd Round PL2-330B 12/5/08 <0.2 <0.2 1.0 3.0 6.20 NS NS NS NS 0.5 <0.1 48.5 NS NS 6.69 NS NS NS NS NS NS NS
2nd Round PL2-330B (dup) 12/5/08 <0.2 <0.2 1.0 2.8 6.50 NS NS NS NS 0.5 <0.1 47.9 NS NS 6.69 NS NS NS NS NS NS NS
3rd Round PL2-330B 2/4/09 <0.2 <0.2 1.0 2.2 7.35 1,470 <12 <11 111 0.5 <0.1 57.6 <0.5 439 5.58 NS NS NS NS NS NS NS
4th Round PL2-330B 4/6/09 <0.2 <0.2 1.3 1.9 8.08 435 <1.2 <1.1 1.61 0.4 <0.1 67.1 0.3 434 5.68 NS NS NS NS NS NS NS
5th Round PL2-330B 6/8/09 0.3 <0.2 13 2.6 7.64 302 <12 <11 2.04 0.3 <0.1 67.3 <0.5 452 6.98 NS NS NS NS NS NS NS
5th Round PL2-330B (dup) 6/8/09 0.2 <0.2 1.3 2.6 8.17 307 <1.2 <1.1 2.06 0.3 <0.1 67.0 0.6 445 6.98 NS NS NS NS NS NS NS
6th Round PL2-330B 8/3/09 <0.2 <0.2 0.6 <0.2 9.33 12.3 <12 <11 0.244 0.5 <0.1 48.3 0.4 341 7.58 NS NS NS NS NS NS NS
7th Round PL2-330B 10/8/09 <0.2 <0.2 1.5 2.6 8.92 11,900 <1.2 <1.1 3.02 0.5 <0.1 13.1 0.4 587 6.80 NS NS NS NS NS NS NS
150 Feet Downgradient
Baseline OA12-04B 6/4/08 NS NS NS NS NS NS NS NS NS NS NS NS NS NS 6.35 NS NS NS NS NS NS 13.8
1st Round OA12-04B 10/1/08 NS NS NS NS NS NS NS NS NS 0.3 <0.1 186 NS NS 6.13 NS NS NS NS NS NS NS
2nd Round OA12-04B 12/5/08 <0.2 <0.2 18.7 0.4 4.28 NS NS NS NS 0.2 <0.1 131 NS NS 6.34 NS NS NS NS NS NS NS
3rd Round 0OA12-04B 2/4/09 <0.2 <0.2 154 0.8 5.24 244 <1.2 <1.1 NS 0.3 <0.1 134 <0.2 158 5.61 <4 <1 <1 <1 <1 <1 79.0
4th Round OA12-04B 4/6/09 <0.2 <0.2 16 0.4 5.12 49.9 <1.2 <1.1 NS 0.3 <0.1 176 0.2 125 5.81 <4 <1 <1 <1 <1 <1 12.6
4th Round OA12-04B (dup) 4/6/09 <0.2 <0.2 16 0.4 5.15 45.6 <1.2 <1.1 NS 0.3 <0.1 168 0.2 128 5.81 <4 <1 <1 <1 <1 <1 NS
5th Round OA12-04B 6/8/09 0.4 <0.2 18.5 0.3 4.98 251 <1.2 <1.1 NS 0.4 <0.1 172 0.4 190 6.61 <10 <25 <1 13 <1 1.2 27.3
6th Round 0OA12-04B 8/3/09 <0.2 <0.2 155 0.4 5.66 697 <1.2 <1.1 NS 0.3 <0.1 146 <0.5 184 7.06 41 130 NS 120 5.6 34 26.8
7th Round 0OA12-04B 10/7/09 <0.2 <0.2 17.5 0.6 5.18 3,110 <1.2 <1.1 NS 0.4 <0.1 167 <0.5 214 6.60 <0.07 <0.1 0.12 0.08 0.15 <0.07 72.7
250 Feet Downgradient
Baseline OA12-05B 6/4/08 <0.2 <0.2 19.7 2.3 NS NS NS NS NS NS NS NS NS NS 6.11 NS NS NS NS NS NS NS
1st Round 0OA12-05B NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Round OA12-05B NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Round OA12-05B 2/4/09 <0.2 <0.2 22.5 1.2 5.76 NS NS NS NS NS NS NS NS NS 5.46 NS NS NS NS NS NS NS
4th Round OA12-05B 4/6/09 <0.2 <0.2 24 0.5 6.37 NS NS NS NS NS NS NS NS NS 5.68 NS NS NS NS NS NS NS
5th Round OA12-05B 6/8/09 <0.2 <0.2 18.3 0.4 6.57 NS NS NS NS NS NS NS NS NS 6.23 NS NS NS NS NS NS NS
6th Round OA12-05B 8/3/09 <0.2 <0.2 18.4 0.5 7.01 NS NS NS NS NS NS NS NS NS 6.68 NS NS NS NS NS NS NS
6th Round OA12-05B (dup) 8/3/09 <0.2 <0.2 18.4 0.5 7.07 NS NS NS NS NS NS NS NS NS 6.68 NS NS NS NS NS NS NS
7th Round OA12-05B 10/7/09 <0.2 <0.2 21.4 0.5 6.28 NS NS NS NS NS NS NS NS NS 6.31 NS NS NS NS NS NS NS
Notes:

< = not detected at the indicated reporting limit

J = estimated value below calculated reporting limit

B = detected in blank

M = Recovery/RPD poor for MS/MSD or sample

NS = no sample

Hg/L = micrograms per liter
mg/L = milligrams per liter

ml = milliliter

DCE = sum of cis-1,2 , trans-1,2 , and 1,1-dichloroethene

PCE = tetrachloroethene
TCE = trichloroethene
VC = vinyl chloride

VOC = volatile organic compound

Br = bromide ion
NO; = nitrate ion
SO, = sulfate ion




Table 4a. OA-12 ERD IM Groundwater Field Parameter Summary—A Level

Total Volume Specific _— Dissolved Oxidation-
Location / Event Well Date Time szgrt?féZt) Purged pH Conductivity T(u,\z_llo_lljj;t)y Oxygen Temp:arature Reduction Comments
(gallons) (mS/cm) (mg/L) () Potential (mV)
Injection Line
Baseline 0A12-01A 6/2/08 10:00 10.96 5.7 6.44 0.662 13.0 0.15 14.8 -18.8 clear
1st Round 0OA12-01A 9/29/08 10:20 11.34 4.9 3.26 0.615 6.35 0.17 17.4 129 clear, smelly
2nd Round 0OA12-01A 12/3/08 13:33 11.00 35 2.02 3.001 30.9 0.20 15.0 -119 gray-clear
3rd Round 0OA12-01A 2/2/09 10:24 10.91 5.5 4.96 1.706 36.7 0.33 14.5 -221 gray
4th Round 0OA12-01A 4/7/09 13:25 10.89 6.2 6.25 2.085 19.9 0.06 14.8 -263 gray, odor
5th Round 0OA12-01A 6/9/09 13:38 10.81 3.3 8.01 1.144 29.2 0.39 15.1 -130 clear black/brown
6th Round 0OA12-01A 8/4/09 12:05 11.15 1.7 7.46 1.317 14.6 0.09 15.6 -79 coffee-color, clear
7th Round OA12-01A 10/9/09 11:40 11.44 4.5 6.52 1.400 25.1 0.31 16.4 -120 clear, brown
Baseline 0OA12-02A 6/2/08 14:00 10.79 5.0 6.30 1.061 6.04 0.53 15.3 40.9 clear
1st Round OA12-02A 9/29/08 15:02 11.14 2.8 2.90 3.335 20.3 0.17 18.6 124 cloudy, smelly
2nd Round 0OA12-02A 12/4/08 9:44 10.82 6.5 0.89 5.490 17.4 0.12 15.6 -144 clear
3rd Round 0OA12-02A 2/2/09 11:32 10.69 3.0 5.10 2.664 21.6 0.36 15.7 -190 black/gray
4th Round 0OA12-02A 4/7/09 12:40 10.70 5.8 6.34 2.487 8.8 0.08 16.0 -201 brown, odor
5th Round 0OA12-02A 6/9/09 11:11 10.59 6.0 8.36 3.314 5.8 0.45 15.3 -174 slightly gray
6th Round 0OA12-02A 8/4/09 10:01 10.94 2.3 7.42 3.639 18.9 0.15 15.5 -177 clearing
7th Round OA12-02A 10/8/09 13:40 11.24 3.1 6.83 4.500 27.0 0.88 16.7 -207 gray, clear, odor
Baseline 0OA12-03A 6/3/08 12:10 10.85 2.0 6.10 0.560 1.59 0.50 14.5 51.6 clear
1st Round 0OA12-03A 9/30/08 9:32 NM 4.5 2.88 4.473 116 0.16 17.0 99.7 cloudy, yellow, smelly
2nd Round 0OA12-03A 12/4/08 12:52 10.98 5.0 5.44 10.31 181 0.17 16.7 -27.2 yellow, cloudy
3rd Round 0OA12-03A 2/2/09 14:43 10.46 1.8 4.55 4.084 38.9 0.51 16.2 -41.8 clear, fizzing
4th Round OA12-03A 4/7/09 15:17 10.84 4.6 4.55 6.072 9.4 0.13 16.6 -28.3 clear, odor
5th Round 0OA12-03A 6/9/09 15:03 10.75 34 4.60 5.261 17.8 0.53 16.3 39.9 clear
6th Round 0OA12-03A 8/4/09 8:30 11.09 1.7 5.41 4.719 16.0 0.18 15.6 22.3 clear
7th Round 0OA12-03A 10/9/09 9:05 11.38 2.8 4.60 4.670 18.2 0.93 15.9 53 clear, sour fruit odor
50 Feet Downgradient
Baseline PL2-315A 6/4/08 8:30 10.72 2.2 5.94 0.767 4.37 1.00 14.2 111 clear
1st Round PL2-315A 9/30/08 14:18 11.18 2.0 5.63 0.671 0.00 0.22 16.7 -0.8 clear
2nd Round PL2-315A 12/4/08 14:08 10.87 2.0 5.98 0.681 1.92 0.09 16.2 -17.1 clear
3rd Round PL2-315A 2/4/09 8:50 10.83 35 5.64 0.619 1.78 2.97 15.2 -27.8 clear, colorless
4th Round PL2-315A 4/7/09 8:40 10.80 25 6.00 0.946 3.61 0.16 14.7 25.0 clear
5th Round PL2-315A 6/9/09 10:10 10.67 4.8 6.87 1.173 1.69 0.46 16.1 20.6 clear
6th Round PL2-315A 8/3/09 13:41 10.99 1.7 7.41 0.928 0.86 0.23 17.4 7.2 clear
7th Round PL2-315A 10/8/09 10:30 11.30 2.0 6.16 0.879 6.11 0.92 17.5 36 clear, colorless
100 Feet Downgradient
Baseline PL2-330A NS NS NS NS NS NS NS NS NS NS NS
1st Round PL2-330A 10/1/08 12:02 11.40 2.0 6.14 0.597 0.00 0.20 16.8 39.7 clear
2nd Round PL2-330A 12/5/08 10:41 11.14 15 6.04 0.582 1.14 0.11 15.9 9.3 clear
3rd Round PL2-330A 2/4/09 10:40 11.20 3.8 5.02 0.475 1.07 2.67 15.5 -53.8 clear
4th Round PL2-330A 4/6/09 14:00 11.00 2.0 5.06 0.665 0.38 0.21 16.0 30.0 clear
5th Round PL2-330A 6/8/09 13:13 10.83 5.3 6.47 0.738 2.48 0.20 16.1 49.3 clear
6th Round PL2-330A 8/3/09 10:54 11.15 14 7.31 0.631 0.75 0.27 16.8 12.1 clear
7th Round PL2-330A 10/7/09 16:04 11.48 4.5 6.33 0.666 4.33 1.25 17.2 120 clear
150 Feet Downgradient
Baseline OA12-04A 6/4/08 11:30 11.17 2.0 6.15 0.498 3.05 0.63 14.8 -4.2 clear
1st Round OA12-04A 9/30/08 15:44 11.69 2.3 6.06 0.517 0.42 0.19 16.4 19.3 clear
2nd Round OA12-04A 12/5/08 9:00 11.42 2.0 6.01 0.538 3.24 0.20 15.6 49.5 clear
3rd Round OA12-04A 2/4/09 12:45 11.34 3.0 5.36 0.409 7.29 3.88 15.8 -44.6 clear
4th Round OA12-04A 4/6/09 12:30 11.29 2.0 5.10 0.425 3.32 0.31 15.6 18.8 clear
5th Round OA12-04A 6/8/09 10:55 11.08 1.9 6.21 0.477 5.16 0.19 15.7 59.1 clear
6th Round OA12-04A 8/3/09 10:02 11.38 1.9 6.97 0.531 2.01 0.23 16.5 25.3 clear
7th Round OA12-04A 10/7/09 14:35 11.74 4.0 6.27 0.571 7.43 1.11 17.0 65 clear
Notes:

NS = not sampled
°C = degrees Celsius
mg/L - milligrams per |

iter

mS/cm = milliSiemens per centimeter

mV = millivolts

NTU = nephlometric turbidity units




Table 4b. OA-12 ERD IM Groundwater Field Parameter Summary—B Level

Total Volume Specific - Dissolved Oxidation-
Location / Event Well Date Time nggrt?fet:gt) Purged pH Conductivity T(u'\:_tlzleislt)y Oxygen Tempoerature Reduction Comments
(gallons) (mS/cm) (mg/L) (C) Potential (mV)
Injection Line
Baseline OA12-01B 6/2/08 11:20 10.96 3.0 7.31 0.364 20.2 2.39 14.8 -13.3 clear
1st Round OA12-01B 9/29/08 11:43 11.18 3.9 2.76 0.995 214 0.12 18.3 98.1 mostly clear, smelly
2nd Round OA12-01B 12/3/08 14:08 11.01 5.0 4.16 5.432 NM 0.14 16.1 -5.9 clearing
3rd Round OA12-01B 2/2/09 10:47 10.81 2.6 5.22 6.556 70.6 0.35 14.6 -213 gray, clearing
4th Round OA12-01B 4/7/09 13:57 10.85 2.3 5.87 4.458 13.6 0.11 15.3 -164 clear
5th Round OA12-01B 6/9/09 14:17 10.84 35 7.87 4.171 314 0.36 15.7 -173 clear brown
6th Round OA12-01B 8/4/09 11:27 11.02 2.0 7.48 3.544 9.2 0.16 15.8 -118 coffee, clear
7th Round OA12-01B 10/9/09 10:42 11.34 25 6.73 3.730 13.9 0.91 16.2 -163 clear, coffee color
Baseline 0OA12-02B 6/3/08 10:50 10.71 6.2 6.57 1.105 10.5 0.25 15.2 -93.9 clear
1st Round OA12-02B 9/29/08 13:46 11.13 35 3.03 1.194 25.2 0.23 18.2 107 cloudy, smelly
2nd Round 0OA12-02B 12/4/08 10:27 10.99 6.0 6.05 7.305 29.1 0.15 15.8 -65.2 mostly clear
3rd Round OA12-02B 2/2/09 12:25 10.60 5.0 5.45 8.141 27.8 0.38 15.7 -200 grayish, clear
4th Round 0OA12-02B 4/7/09 10:45 10.95 2.0 5.99 8.965 22.0 0.16 15.7 -172 odor, light gray
5th Round OA12-02B 6/9/09 12:37 10.92 2.8 8.58 6.424 30.4 0.54 15.7 -157 brownish yellow
6th Round 0OA12-02B 8/4/09 9:03 11.01 1.0 6.97 5.493 37.9 0.24 15.7 -145 cloudy
7th Round 0A12-02B 10/8/09 11:45 11.34 3.8 6.78 5.310 48.2 0.85 16.6 -209 odor, slightly gray, cloudy
Baseline 0OA12-03B 6/3/08 14:28 10.73 4.8 6.88 1.066 17.59 0.21 15.4 -139 clear
1st Round 0OA12-03B 9/30/08 10:55 11.14 3.8 1.98 3.372 53.3 0.11 18.9 53.4 cloudy, yellow, smelly
2nd Round OA12-03B 12/4/08 13:14 10.96 4.0 5.86 7.380 47.1 0.10 16.0 -54.4 cloudy due to bubbles
3rd Round OA12-03B 2/2/09 15:07 10.72 2.0 5.45 9.640 39.7 0.39 15.7 -217 black/gray
4th Round 0OA12-03B 4/7/09 14:25 10.90 1.8 5.87 9.249 16.1 0.10 16.2 -182 black with odor
5th Round OA12-03B 6/9/09 15:34 10.79 2.6 7.28 6.255 50.1 0.39 16.5 -201 clear with black
6th Round OA12-03B 8/4/09 7:55 11.00 14 7.16 4.905 80.5 0.43 15.8 -155 cloudy
7th Round 0OA12-03B 10/9/09 9:54 11.12 3.3 6.99 4.720 59.5 0.61 16.0 -203 dark brown, cloudy
50 Feet Downgradient
Baseline PL2-315B 6/3/08 16:15 11.18 35 6.46 1.339 6.97 0.28 16.0 -127 clear
1st Round PL2-315B 9/30/08 12:55 11.42 3.3 5.43 1.268 0.00 0.15 16.4 -23.5 clear
2nd Round PL2-315B 12/4/08 14:43 11.13 3.0 6.47 1.316 1.44 0.06 15.1 -12.3 clear
3rd Round PL2-315B 2/4/09 9:10 11.14 25 5.11 0.999 1.61 2.84 15.2 -136 clear
4th Round PL2-315B 4/7/09 9:30 11.20 1.8 6.32 1.331 3.54 0.10 15.8 -173 clear
5th Round PL2-315B 6/8/09 14:55 10.85 3.6 7.96 1.692 9.20 0.14 16.3 -324 clear
6th Round PL2-315B 8/3/09 12:30 11.13 2.7 8.01 2.094 1.45 0.15 16.7 -103 clear
7th Round PL2-315B 10/8/09 9:28 12.50 4.2 6.42 2.560 6.22 0.47 16.0 -222 clear, slight odor
100 Feet Downgradient
Baseline PL2-330B NS NS NS NS NS NS NS NS NS NS NS
1st Round PL2-330B 10/1/08 12:52 11.56 1.9 6.82 0.978 7.53 0.16 16.5 50.7 clear
2nd Round PL2-330B 12/5/08 10:10 11.43 2.2 6.69 0.993 5.41 0.14 15.1 39.0 clear
3rd Round PL2-330B 2/4/09 11:03 11.31 25 5.58 0.692 2.95 2.63 15.4 -118 clear
4th Round PL2-330B 4/6/09 13:20 11.34 2.0 5.68 0.827 7.45 0.14 16.0 -99.4 clear
5th Round PL2-330B 6/8/09 13:57 11.02 2.2 6.98 0.869 3.78 0.10 16.4 -57.9 clear
6th Round PL2-330B 8/3/09 11:26 11.29 1.3 7.58 0.810 4.25 0.16 16.8 15.8 clear
7th Round PL2-330B 10/8/09 8:35 11.70 1.6 6.80 0.980 5.72 0.77 16.1 -112 clear
150 Feet Downgradient
Baseline 0A12-04B 6/4/08 10:12 11.14 2.8 6.35 0.715 1.90 0.44 15.2 -79.7 clear
1st Round 0OA12-04B 10/1/08 9:39 11.69 25 6.13 0.725 3.86 0.18 15.9 68.8 clear
2nd Round OA12-04B 12/5/08 9:31 11.54 0.9 6.34 0.637 5.58 0.22 14.9 52.0 clear
3rd Round 0OA12-04B 2/4/09 13:15 11.37 35 5.61 0.520 2.50 2.05 15.7 -86.2 clear
4th Round 0OA12-04B 4/6/09 11:30 11.40 15 5.81 0.664 4.31 0.14 16.1 -49.7 clear
5th Round 0OA12-04B 6/8/09 11:48 11.09 1.8 6.61 0.720 8.80 0.22 16.1 -9.0 clear, colorless
6th Round 0OA12-04B 8/3/09 10:02 11.38 1.9 6.97 0.531 2.01 0.23 16.5 25.3 clear
7th Round 0OA12-04B 10/7/09 13:40 11.77 1.9 6.60 0.801 5.59 0.99 16.5 -56.0 clear
250 Feet Downgradient
Baseline OA12-05B 6/4/08 12:30 11.35 2.0 6.11 0.977 3.93 0.57 15.8 -54.3 clear
1st Round OA12-05B NS NS NS NS NS NS NS NS NS NS NS
2nd Round OA12-05B NS NS NS NS NS NS NS NS NS NS NS
3rd Round OA12-05B 2/4/09 13:41 11.35 2.0 5.46 0.634 2.37 1.82 16.1 -78.0 clear
4th Round OA12-05B 4/6/09 10:55 11.45 2.4 5.68 0.805 8.48 0.18 16.0 -26.2 clear
5th Round OA12-05B 6/8/09 10:20 10.96 4.4 6.23 0.746 19.4 0.31 16.0 9.6 clear
6th Round OA12-05B 8/3/09 8:28 11.21 1.6 6.68 0.757 7.48 0.55 16.3 17.0 clear
7th Round 0OA12-05B 10/7/09 13:00 11.64 2.6 6.31 0.814 6.94 1.09 16.4 -42.0 clear
Notes:
NS = not sampled mS/cm = milliSiemens per centimeter
°C = degrees Celsius mV = millivolts

mg/L - milligrams per liter NTU = nephlometric turbidity units
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Table A1. OA-12 ERD IM Performance Monitoring - 6th Round Field Parameter Measurements (8/2009)

Dissolved - Specific
Well ID pH Oxygen &R\Z Tempoerature le’r\leuLle)ty Conductance Depth(’;?)Water
(mg/L) (S (mS/cm)
OA12-01A 7.46 0.1 -79 15.6 14.6 1.32 11.15
OA12-01B 7.48 0.2 -118 15.8 9.2 3.54 11.02
OA12-02A 7.42 0.2 -177 15.5 18.9 3.64 10.94
0OA12-02B 6.97 0.2 -145 15.7 37.9 5.49 11.01
OA12-03A 5.41 0.2 22 15.6 16.0 4.72 11.09
OA12-03B 7.16 0.4 -155 15.8 80.5 4.91 11.00
PL2-315A 7.41 0.2 7 17.4 0.9 0.93 10.99
PL2-315B 8.01 0.2 -103 16.7 15 2.09 11.03
PL2-330A 7.31 0.3 12 16.8 0.8 0.63 11.15
PL2-330B 7.58 0.2 16 16.8 4.3 0.81 11.29
OA12-04A 6.97 0.2 25 16.5 2.0 0.53 11.38
0OA12-04B 7.06 0.3 0 115.9 35 0.71 11.37
OA12-05B 6.68 0.6 17 16.3 7.5 0.76 11.21
Notes:

°C = degrees Celsius
mg/L = milligrams per liter

mS/cm = milliSiemens per centimeter

mV = millivolt

NTU = nephlometric turbidity units
ORP = oxidation-reduction potential




Table A2. OA-12 ERD IM

Performance Monitoring - 7th Round Field Parameter Measurements (10/2009)

Dissolved - Specific
Well ID pH Oxygen &RVF; Tempoerature le’r\leuLle)ty Conductance Depth(:%Water
(mg/L) (S (mS/cm)
OA12-01A 6.52 0.3 -120 16.4 25.1 1.40 11.44
OA12-01B 6.73 0.9 -163 16.2 13.9 3.73 11.34
0OA12-02A 6.83 0.9 -207 16.7 27.0 4.50 11.24
0OA12-02B 6.78 0.9 -209 16.6 48.2 5.31 11.34
OA12-03A 4.60 0.9 53 15.9 18.2 4.67 11.38
OA12-03B 6.99 0.6 -203 16.0 59.5 4.72 11.12
PL2-315A 6.16 0.9 36 17.5 6.1 0.88 11.30
PL2-315B 6.42 0.5 -222 16.0 6.2 2.56 12.50
PL2-330A 6.33 1.3 120 17.2 4.3 0.67 11.48
PL2-330B 6.80 0.8 -112 16.1 5.7 0.98 11.70
OA12-04A 6.27 1.1 65 17.0 7.4 0.57 11.74
0OA12-04B 6.60 1.0 -56 15.5 5.6 0.80 11.77
OA12-05B 6.31 1.1 -42 16.4 6.9 0.81 11.64
Notes:

°C = degrees Celsius
mg/L = milligrams per liter

mS/cm = milliSiemens per centimeter

mV = millivolt

NTU = nephlometric turbidity units
ORP = oxidation-reduction potential




BC)@;M(\ - ?lemi*z | g/3 /
Oﬁwth\aMc%(“&D

O«W S v V‘?/
}%mw%‘f‘ |
g Eu 6/\‘/\) ?[ Cuv‘JE 2
Ww ons! viﬂ

'V}B f\/ COL [‘}{nsl

H@ o o &4@ i')/? evg;gﬂ w\

K. A F\ib/vp wadw o ART

.m M"S t,\,,,f 47 vwxé}[é“*f‘ Me aneie
L o M l{%’\dﬁ(j

NI ks 4 o
C Ca QZW W >,/ SR

See. ‘%CMA,\YWJ
Bur‘.v»\ puTe cJ( oz-05R, See Zpos&
- LR AN

}’fo e > LAl Trmdd :”o?LLi? ol QL‘LiQ
‘]f.:uf > Q omjk l,ace}n veed CmolQ/{\—

P‘H Q‘V"\M Wwhad LILLCVHJ{ USh GLlQ.c: ABY
\r-Li) wakah ,Q[ }f[;'u/*f

Framsterned o %W&L

}ﬂ@{j"ma ‘!" M/\j%' Z

CATZ- TM 12 meath (&t E«Aﬂj} ;

< MM/W . /L v alq , B{“@,Qz /\/
[ Vi /4 ]

K. Addis ~ /Vaﬁ onsite.
Coli p Ew—%(bﬁiym@é’m
) \ LH“«.%,Z p«'&’ AEZ &g

e ,’KWJ‘?i ﬁ; /ZOL‘ ’@j ~Lg/ 4/@7[("/<
S~ ééZ-—C>’Z:L’J~C? ‘%?5;,/fv751>
Ko /

-

Nl 2amples LLW \mmécf.a\kﬂ»f &j@uif;\ e |
QCLUSG[/% ;\MJ "’L\,@@L L dan ,,EQ-, < @}9(,

H Q{[Mp.%w:f W (JAE\@MJA{ Ui 0} (;L & o

w\\—a? w*kf\jw‘“& (JS‘L!} Lum

ufu/v’;.({ bO“ FUP%QMM UUCLA) “;‘I‘MVQNJ
40 -J-«‘Q-{,E wm% 4@\&’;& i Z Y ? g%,g/ Z{N
K. Mo pplg ugg < ik

ddio ot MRF o deloer

E[)Mmb{

\ 2




AR

Ay
tAn " @QEZ G O Gl St

f@’ﬁ\,«m - \;A-mf (,.

o

seejog

u«v;‘ﬂ/\ ‘“>(i

g{ D Bl ’1? s,m:z - ib cEN oA G ‘L\ A
]

» b

‘Q—; [ GQ i fos

k..—a. ¥ b W‘-\—%D

W i

&

i\s a¢ b K“':\ & LD Céy\m,? gf/}ii,_«-i

P S P
e
%

Y Al AL e’ Ge o L_-?,

Moy ’Jg{f{’@f an-site 1 T, Ber M

""vz"‘%‘“‘ ‘L@ o Ulpaan \.a,uﬂ,

Beguin wéji'ra levels
WL e Seek

osr ey

OB ILT7F

o4 11T

330t CB JFO

3 3()7@5

2ish

Zisl
o3B3
c30
MZB

20

.43
250
11,20

[ Z.
11.3%

134

24
i)

m, Helder
A oflea




K, MO ,v Helder oo
K—tU\QLU H&LH\ - &%_e/
C/OL\ nras ‘Lof\

HO \o\ UW)

SN 0| ;57(7 ﬂumu& l\\me C)(Sbé:
-39  ETEP et
Cond PREY S/m

Do - 106z |

p—

‘ &;TD ’ m"qibf"

OE- 20% ml/
Le mghle 2020k
0 =0.00 /C =7 89

puge @ PLa- 3ISB

3
%mﬁb@ YL2- 315 [I

M@ @CA!Z O“Z/E

!.1’
b@%rﬁ < Q\fjﬁ e . YWZ‘CJE'O:C\[
- Ts Hj Con, O\CL"C‘Q{U z Iy [ders

PQ/ 54MWIDEZ f 6‘{? wéﬁt?/l U()Zuw"vz

Fuoan C‘@v‘éﬁ - sk i C/ené;:s)é/a/;

with  watin yolome. of previevs samplea
Z~ !’*”\ H""‘"\ wede, | iu!t(ﬂ‘\\éct |
*‘3@ \Lﬂ&‘ Sampﬁﬁ a ke, 25l @Mi\
ot weler £ Hered |
Ed Swf,@;}
Chin Purgl /w’ OAIL-0Z ;Q
S - ‘MS //"/)5. @,,(cp!)-f
Censvs wExH@fﬁ
H4oml LiHeced
Z Hless
ONL g,mVﬁ
Erd Seploy |
Al equi ffww O wad decontaninddiz)
ot @/wi o C"/, ATTIEN "J‘?/chdh

Load L,w\?‘\




Locati EO&“\O\' ?}W‘ Z- a bl
Project / Clien BO(’/’L"\D\ 66@[“ L/T/La)"l( GL{) .S

(638 =44

?aer C/aud;/, cool

( 0:711)0
O+45

0860
0821 Be
0905 |Sample h- F-m.»e@u

0115 Exen @uu U‘ofmz C3B
0959 | Samp ﬁém-pmgw@ﬁ VéAs
10k Begon puvae (&) 0AIZ-01B

o4 | 2 aw X A prESEay

cernad
a\\ é@u.fﬂ/@v@&" Bwﬁ/‘fz
A” DQ‘C@/\ UUF P “&me/‘i wan

: wﬁ erné:
o

i
k
]

7

7;6 r

WWC




OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station Al - Date | & /2 /ng
Sample: 1D CU] “Q@%i}i @é)‘ 120806 -+ Field Team: (Initials) | LA &Adan
Field Conditions i gy o { L5 GW-OT0803-OAIE- 058 -1
Purge Information
Well Diameter (in.) 2 Purge Method (circle ) : Submersible pump
Well Depth (ft.) YWe 3 Bladder Pump
initial Depth to Water (ft.) 11,24
Depth of Water Column KLPE _
3 Casing Volumes ip 0 Start Time | O3
1 Casing Volume ‘?.?3’ b End Time | /% ’j’;;
Total Gallons Purged { i
Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
0By 0. e L3 | O LIS | mSh | 1T e | 1, 5% 1626 730 Clear
O 1 DD | [ bty |O T2 | psfear | 18] O 39 v 7l 9. % | Clear
ot Lo |l (8|03 [ms fuw 4.0 0.0 b2 (7.5 | Clear
Opd | (B .0 | 098, [ mihn?| 8,3 | O ST Lo 3 oy | clgev
P82 | 1.6 | 6D | 9387wl FYD| 2, S L 7.0 | Clear

. Sample Information
Sample Method(s) (circle): Perlsté{]t|c pumijubmer&ble pump / Bladder Pump / Other

Analysis Tlme ”Bottle Type Preservative/Filtration Cominents
vOGs (B2 3*H0mi bp4 | HCH Dl
T0C (B | 250mi A | Ha By Dugl.

Dissolved Gases

Ferrous Iron

Anions

Organic Acids

Dissolved Metals (PP
plus Mn)

Bio-Dechlor Census
Test

End Time

Comments / Exceptions:
Presence of floating product? YES /(NC Presence of sinking product? YES / I{O‘

Notes: Where multiple visits are required 1o complele sampling, parameters are to be checked prior to sampling for each visil. Enter data under Held commenls




OA-12 IM Groundwater Sampling Field Data

Bosing Plant 2, Seatfle/Mukwila, Wiastimgton

Station OA~48 , 512 [0 |
Sample: ID G - 090pt3 042 - DEB.-D Fisitd Teeam: (Intials) | KA A "
Fielg Ceondifions Svnana oo
Purge Information
Weil Diarmeter (i) 2 Purge Method (Sitclie ) © Submsrstille pump
Well Bepth (it ic, oo
iitial Depth fo Wiater (it) | 5t it P
@Q@ﬁﬁ of Weter Columan S 5 gﬁ& 1s
/ 8 Casing Volumes 1o 1 Stat Time | @347
1 Casing Volume 5.4 End Time | %%
' Total Galons Purgse | 1, ¥
o Time Gallons H Cond  Units NTU DO Temp. - ORP Appearance
i pp42 1066 .94 o | asla] 50§ 6.3 15,92 | 1.7 | Claers
’ 0851 o & [iag9|o3izlmtn]2.05 | O %] \S. Tz S 2 Clgo m
. o5t | (L F.ot |0z [mSent] 179 | _© - o IS 9¢ 2 g
8ot 1.2 | |03 bS] 2 06| & 5 iSq4 | .S Agar
’ 0400 .o (306 |62 [mSie?] 3.5 Q. 3t 1$.94 |-©. 2 iz m
-
| |
: !
al o Sample Information
}? Sample Method(s) (circle): P/@r Istaltic pu __,b / Submersible pump / Bladder Pump / Offer
| Analysis Time  Bottle Type Preservative/Filtration Comments
| voCs CBOL | 3xdomvia | Hd )
I TOC Og@q b< 250mi 'Afé? ”i"'{ LSO ]
‘ Dissolved Gases Zx{Dml YDA - |

ogo2

" : Ferrous Iren

RS gp(}ml, HE

- Anlens C%GZ - |

‘ o Organle Aclds los 1eYD 2rLomt Yiads o I
Dissolved Metals (PP , o . ,, ) O

L =§§O \é?us Mén). o @7 | > S00nL DI ﬁi\,}@j Hedd {\ (W‘ﬁ@? I
Blo-Daehlor Cens . o iy

| e v | kier [ Liter

‘ |

End Time @23 I

Comments / Exceptlons

YES /(1@”)

ves/ {0)

N@lea Whafa mulliple visita are required lg eemplate sampling, peramsters are o be checkad prlor te sempllng for each visit. Enter data under field comments.



OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station OA17 - O4A Date | @/z/cy
Sample: ID EW D9 pPD3 - OAI2 0N - (O Field Team: (Initials) | iz &  assh |
Field Conditions Svipnu ool breezs |
J D
Purge Information
Well Diameter (in.) 2 Purge Method (circle ) : Submersible pump
Well Depth (ft.) 25,00 Bladder Pump
Initial Depth to Water (ft.) 1.0 £ﬂf§f@
Depth of Water Column ] %aég Other: :
3 Casing Volumes {o. L ‘ Start Time | m 97
1 Casing Volume 2.7 End Time 1619
Total Gallons Purged /.4
Time Gallons pH Cond Units NTU DO Temp. - ORP Appearance
0933 | &.8 (0. 698 | @48 | mSe? | 10.0% | ©. 72 .87 | 2845 | Chean
839 | 159 Clogr

043G, | ©.F | 10,95 |0 S3¢| nbfmt |£ 21 | Ok

0939 0.9 (.95 |0.529 mSkwt | LR | ©,29 Jo. 3 | Zg. ) Cliois”
094z | j. 0 |6 .95 |6:52% |mSknt| — ¢, 32 Je.r3 | 247 e
0945 |J.z. 16,99 [0528 |wmShu | — &, 30 jb 25 | 259 Clea
0959 1 ¥ 6.95 0953 |msfut] 18] | 6.2 | 1643 | 25.2 | clear
157 L9 6.9¢ 0533 wSkm*|2.30 | @ 2Y je.¥4F | A5, 3 < leny
le, (9 .77 s3i w20l | ©0.23 1G.5( |25,3 clea,-

Sample Information
Sample Method(s) (Circle):@gﬁiﬂm / Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
VOCs JeeZ. | 20l VB Hcd
TOC 100 |1x250m AG | .50,
Dissolved Gases 3«40LVBA —

Ferrous Iron
Anions 710072 | x$E0mL WE e
Organic Acids 0072 |aviDal \[@% R

Dissolved Metals (PP e b EENTIAY; o N
plus Mn) oot rv@@md’ﬁ@?ﬁ HN D‘E} Q @);é “C \l@f@ﬁé
Bio-Dechlor Census /

Test lopz | ([Hor — | LHer

Comments / Exceptions:

: g
YES /@) Presence of sinking produ_gt?ﬂ________)(_E_S___/__@_Qg ____________________________________________________________

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



OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station B 2o Date | 8/3 /09
Sample: ID (- 090802, §u2 2804 - O Field Team: (Initials) | kA M ]
Field Conditions S Lol | breed;
S | c
Purge Information
Well Diameter (in.) Zr Purge Method (circle ) : Submersible pump
Well Depth (ft.) 7+ o0 Bladder Pump
Initial Depth to Water (ft.) G ~PEFistaltic Pums.
Depth of Water Column . i Other: :
3 Casing Volumes ENe Start Time | [Toy 23
1 Casing Volume LD EndTime | {110 =
Total Gallons Purged js Z‘;’
Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
I02F | 0.8 | 3492 | 0.598 |mSfent| Ol 0.88 éb.-‘"”?‘j{ oy i Cloor
4o | O, % | % 29| 0. borndlunt | .05 | O 4 We#3 | 9.3  [Cluar |
o4d 0.9 [3. %060 mslwt |02 | ©.2¢ | (12 | 10.5 | oo !
0He | 1.0 |3 22|04 \mShw 04l | O 32 Uez¥ | 112 | Clear
1044 L7 2110 6o mSfet]| O35 | D29 o £0 13 Clager i
Cone [UF ToaJoba loslee 05T 0.7 Tets T 101 T Clver Ii
|
L
Sample Information
Sample Method(s) (circle): @Egiga;[ligwggmg~;{/Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments &
VOGs 054 %« tom) Vph Hd |
ToC 1059 | 15780mi a6 | H2 504
Dissolved Gases [OSY |2x40 ml DA - |
; . 7 - H - !
Ferrous 'ron |00 <280l AG H
Iy e
Anions loSt | I600mi HNFY - T
|
Organic Acids
Dissolved Metals (PP gy N ERY, N O
plus Mn) [OSH tX??L—”{JmL ﬁ%: HM}} g‘i{ (o /gn H{rfg |
Bio-Dechlor Census ' |
Test |
End Time

«),Comments / Exceptions:

Presence of floating product? YES /MO Presence of sinking product?

Notes: Where multiple visits are required ta cornplele sampling, parameters are to be checked prior lo sampling for each visit. Enter data under field commenls.

... Eresece o skrgpromet?. . YES! c@ ....... ——



OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

: i
Station | PL2-3%R Date 5/3/0
Sample: ID G -L90E0% -~ PLa- 380k Field Team: (Initials) 4 [
Field Conditions

Purge Information
Well Diameter (in.) o Purge Method (circle ) : Submersible pump
Well Depth (ft.) $O 20 BladderRump...
Initiat Depth to Water (ft.) i o2 ’:: Peristaltic Pump j
Depth of Water Column 2¢.91 Reli-iuetl
3 Casing Volumes {%. : Start Time 1447
1 Casing Volume ‘ !g L End Time 14 5
Total Gallons Purged 1, %

Time Gallons pH Cond Units NTU DO Temp. - ORP Appearance
Wis 0.5 763 10:810 |usfem? | 5.5 0 4 1 7§ /é-& Cleay
/”5% O!:} :F;é’/ O 8/() Ms/cii"}:jf—j’ oLVl /;é?f;?é? /7{' j - f&M
2l 6.9 (7,57 (6.3 lusfee|9.63] 0 il .75 | 15,9 | Clean
TIAT Ll 1958 6.0 [nSfee4.25 | o ib il T 115 % cLonn

I
Sample Information
Sample Method(s CIrch ””?‘éngtalt|c «=\§/ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
VOCs || Zlo | 3-40mL VoAS Hel
TOC N2 ) A0a Ak | M504

Yy

Dissolved Gases H2ls 3-Wml Ve h

Ferrous Iron J12.(s 1= 50l fjm@:ﬁff HC’(
Anions W2l |)-500 BPPE -
Organic Acids

Dissolved Metals (PP

plus Mn) § i% 1-500mi. ?Jﬁ% u fl/’(j Z ‘E\ &\& -ﬁ( [%@09

Bio-Dechlor Census
Test

End Time

nComments / Exceptions:
Presence of floating product? ~ YES /NO _Presence of sinking product? YES / @

Notes: Where mullipie visits are required lo complele sampling, parameters are 1o be checked prior 1o sampllng tor each visit. Enler data under field comments



OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station Date | 2 S
Sample: ID AL - £ E ' PR - ISR - Dy &y Field Team. (Initials)
Field Conditions Snno . Whr vy, Gi.070805 PLA-2(EE - L
Purge Information
Well Diameter (in.) Iz Purge Method (circle ) : Submersible pump
Well Depth (ft.) b4 Bladder Pump
Initial Depth to Water (ft.) TN < Péristaltic PUmp.
Depth of Water Column LAY Other: :
3 Casing Volumes ,'}» Start Time L&fﬁ
1 Casing Volume gé . ;5 End Time
Total Gallons Purged Py ?
Time Gallons pH Cond Units NTU DO Temp. Appearance
o1 | O5 [ BSe | | 967 | aiw] 014 | 0.2 w91 Clic
ol | ©OFF | B.Y9 |2 .00lk|msluet| 2. 2% | (O, 28 o +F Cl pgrn |
a0 .4 @ 29 3. 049 lwsjn*| 9,25 | ©. .32 Chpanf I
208 Lol | 9.2 |2 970 mblewr] | Sle_ | O, 29 . 7 clea
RYRY I f?“ E. ;Z']? 2. 083 |nSfuwi £.88 | ©, 2.4 i, 28 Cleas !
it 115 [ @07 [2 oq2 [nsintl O 80 | ©.1€ % Legr |
g Lt | D 2 ] AL | wSlon®| 0.0 | 213 o (4 , s
LD 1.9 8.9 | 2 io0 mShat| 1. % Ol e 1 ~1OR G | (o :
225 |2\ | @02 0% msl| 1L | ©- e o F] | s | Clear |
(22lp 2.5 |Bol | 2o | wSiwt] L5 | 05 Vo el | 1005 | Clias
I
!
Sample Information o

Analysis Time _ Bottle Type Preservative/Filtration Comments
VOCs 1220 | 3x4omihoft|  HA Bupl.
Toc 020 11600 Ae) Ha SO Loug |
Dissolved Gases | 12310 | 3 =40t VDA mg%

P

Ferrous Iron

Anions EZE‘Q fx BLC’ML{’%X@ T EM \é : |
Organic Acids 220 TelpDml \&LM R %‘&«/E{}} :

Dissolved Metals (PP

o, 1 s ¥ 3 N X
ous 1130 SOl HAND, Dol Leld Slered |

Bio-Dechlor Census L & A |
' up )

Test 220 |1 % Her —— WLder ~

[

End Time

pomments / Exceptions:
Y-~ Presence of sinking product?

Notes: Where multiple visits are required lo complale sampling, parameters are to ba checked prior lo sampling for each visil. Enler data under field comments.




OA-12 IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station DLy~ 306 A Date [ © 72 /7
Sample: ID 2l DIOBDS Pl - 31GA- D Field Team: (Initials) | K.  aars
Field Conditions A sy Y e

N

Well Diameter (in.)

@

Purge Information

Purge Methaod (circle ) :

Submersible pump

Well Depth (ft.) 9 Bladder Pump
Initiat Depth to Water {ft.) AD “} B %@ggympf
Depth of Water Column 'REa Other: :
3 Gasing Volumes 7.8 Start Time | 12243
1 Casing Volume i End Time | ]+ 0 %

Total Gallons Purged 1. :}

Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
221 105 et (0994 | as/w ©.50] O.51 180 | 55 | Clear
1280 | O%F 3.5t 10989 |nSlw! 0. 89 | .31 i S -SRI~ Cleas

52% 0.9 [4.97 (0354 nSmd 0,03 | ©.29 | 3 N[ & | claar
(%%, L2 4.4 0935 Mé’?{u’at 0.3F | © 2% 1. 26 | . T ) fz ool
(%29 L4 | Gl 0928 mSlw? OB | O, % 42 | 2 Cloo—

__ Sample Information
Sample Method(s) (circle): P, ¥ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Gomments
voos |13 [Brdomevoh | HCA
TOC DY | 2Oml AG | 1,50y
Dissolved Gases "‘Z?"’% | | Zx40ml D& —
Ferrous Iron -
Anions }%"’4 f jx SUL%L#Z}?&
Organic Acids %fév‘“ﬂ D (oDt Via) ~
Dissolved Metals (PP | ., , ., e )
plus Mn) Hfﬂ f Botwl. ﬁ@g Mﬁ}@? CQ_,LA -=C Q(Q
Bio-Dechlor Census L
Test 24y 1) QH@"‘ — J L e
End Time ] (}"

Presence of floating product?

Comments / Exceptions:

YES

~ Presence of sinking product7YES/@ ____________

Notes: Where mulliple visits are required lo complete sampling, paramelers are to be checked prior lo sampling for each visit. Enter dala under field comments.




Station
Sample: ID
Field Conditions

OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

i) )

G - Do BN SRR D

Date
Field Team: (Initials)

Yo WA

Condu, Lo heeeu

i

Well Diameter (in.)

Well Depth (it}

Initial Depth to Water (ft.)
Depth of Water Column
3 Casing Volumes

1 Casing Volume

|

Purge Ihformation |

Purge Method (circle ) : Submersible pump

Total Gallons Purged

Bladder Pump

&£

Start Time

End Time

Time Gallons pH Cond Units NTU DO Temp ORP Appearance
OTHs  | Qe | 2.0 (490 msiun® | 2.0 ©. 4% 16,99 |~y | Crouda
ol og [ Foz (9906w B2 1] o s | (8 27 |- 43.0 | Cloude |
W o NeBENFRERT AT 2N £ %S I L P 4 (eudD, I
Dt5L | L2 | le 4908 pSfem?| 80,5 | o .43 ~iSS . O | clowdiy)

L

Sample Information

Sample Method(s) (circle): @&fistaltic pumps/ Submersible pump / Bladder Pump / Other

Analysis Time Botile Type Preservative/Filtration Comments
VOCs (ASS |5 40wl YDA
TOC ()“}? ‘Sf;; j¥ L0 A @ %{ S;O i

Dissolved Gases

|
Ferrous lron
Anions T
Organic Acids |
Dissolved Metals (PP
plus Mn) |
Bio-Dechlor Census ]
Test
]
End Time

Comments / Exceptions

Presence of sinking product?  YES/ NO




OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station W7 AR Date | & [vb JOF
Sample: ID (2;9 V- DADBOM - (’3?512, LBA - & Field Team: (Initials) | Y& adf
Field Conditions e &QL ol iee i
— 7
Purge Information
Well Diameter (in.) e Purge Method (circle ) . Submersible pump

Bladder Pump

Well Depth (ft.)
Initial Depth to Water (ft.)
Depth of Water Column

oy

3 Casing Volumes Start Time ?)‘égg
1 Casing Volume End Time | (142 &
Total Gallons Purged 103
Time Gallons pH Cond Units NTU DO Temp. - ORP Appearance
OB 04 9480 (4365 [mSlw' [ 1Ll | ©.2F 1600 450 IQiqhty clowidas
oens D.lg |&5%e [435F |néfp+ 152 O 2| i% d- 2y (learing
061 0.2 (<, 4t [ 32b St | 1B.2 e:}i«Z,({s F: lof 22T f,{,ﬁﬁf‘i%z
p®9 0 |Sdz (HoS wmbpmt 2 | 09 154 | 298.¢ | Clansiis
0827 L2 G5\ [9720 [nofent| ot | Ot | 154 | 24,0 | Clearid
0826 | L4 (G 40 [4 720 [obmt | 112 | % 5o | usa | cliar J
VaerAV) Ll Sty “HA | mShmt| He D O 1D 155 | 2.5 Cladn
Sample Information
Sample Method(s) (circle): Pefistaltic pump/ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
VOCs 0050 | 24 0mI VA -
TOC 0030 | sl G | Ho S0 ¢
Dissolved Gases
Ferrous Iron
Anions
Organic Acids
Dissolved Metals (PP
plus Mn)
Bio-Dechlor Census
Test ‘
End Time
Comments / Exceptions: .
Presence of floating product? YES/}’(} Presence of sinking product? Y ES/ _________

Noles Where mulliple visits are required to comp\ele sampllrg paramelers are to be checked prior lo sampling for each visil. Enter data under tield comments.



OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station Date | /4 /02
Sample: ID T e Field Team: (Initials) | it .4 44 !
Field Conditions e f [

Purge Information
Purge Method (circie } : Submersibie pump
Bladder Pump

Well Diameter (in.)

Well Depth (ft.)

Initial Depth to Water (ft.)
Depth of Water Column
3 Casing Volumes

1 Casing Volume

Start Time | 74§24}
End Time | ©F

Total Gallons Purged 1. &
Time Gallons pH Cond Units NTU DO Temp. - ORP Appearance
Dk e Lo o St || 2. % &1 %, ‘%')?O b, A grpaden
8 | .0 [0.23 |5 Sof mSket| 2.0 | (2.206 te A =142, | cleddl, '\'
ops% | 0.8 10.499 | 4% |wllmt| 2L4 | ©.25 1S 38 |1-13B 7 | cheulf |
o901 | 1.0 |p.at [ 5¥3eslen| 319 | @ 2% i€ 33 | ~14i 9 | clewd T

Sample Information
Sample Method(s) (circle): PEristaltic puripy/ Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments !
VOCs OA0H B Yot WO - |
T 0903 [INB0n, Aty | 4o S0, |
Dissolved Gases  |(2¢(0% | 3% 40wl VDA —- 1]\
Ferrous Iron w&; MU0l Al W4 {
Anions ){%Qﬁ [ S00mL HPE — L
Organic Acids | (OG0% |1 ml Viaks | = !
| D’SSO";?SS'\,’\'A??'S (PP 6903 |« B00WCHOPE | HND 2 Lol Silened i
o S | ey | — SOme b beved] A
fJ
End Time
N Comments / Exceptions: o,
Presence of floating product? YES C _____ Presence of sinking product? YES/ NO

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




0A-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seaitle/Tukwila, Washington

Station AL - ULA Date | £/4 [oe
Sample: ID G - 090%0Y -2 ~028-0 Field Team: (Initials) | k. A Bida
Field Conditions OALS »QM , el CeE T
Purge Information
weli Diameter (in.) L{« Purge Method (circle ) : Submersible pump
Well Depth it.) 2 Ol Bladder Pump
Initial Depth to Water (ft.) (5 94 reristalfic Puihp
Depth of Water Column IR Other: :
3 Casing Volumes 1%.¢ Start Time 07 57
1 Casing Volume Y.,52 End Time ol s
Total Gallons Purged 2.2
Time Gallons pH Cond Units NTU DO Temp. ORP Agpearance
PANTY | Qlo |5 2% (5,650 | ol 34| O 2% Ve S | -16S & |slmhtly cleudy
pa50 | 09 1739 12 48 [nShew? 111 | 0.2 € 53 | 10T **,m@%}/i» of ol
/ ) |7 : FED B0 |wShwt| 20,0 o0 0+ 1655 e ‘lrcflj&%‘%’%u g:.&.&m%
Q%% | 1.5 | #4272 |2440 mnslu| |9.0 NIV 19.62 |—{$1.9 Lo rine
o954 L® P4 (25T ms et 8.9 | ©. 1S 1S €Y |wjrf, - it mvs»}
Sample Information
Sample Method(s) (circle): ©eistaltic piiinp / Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
vocs (0O | 3xuient Unhr — MS M
TOC VOO | | Misomt AB | H 2 %0y MS ] ED
Dissolved Gases !/@{){ 354Dn L VQ’% MSm &D
Ferrous lron l@@/g {* 750mL Al "H{j MS /;VL%”%
Anions i@{)f ¥ SDOmL HOPE S MS [MED
A w0 ., e -
Organic Acids il ’.i:e@ymL vials AR ]M aD)
Dissolved Metals (PP | e e | Vs
plus Mn) 0O [1500mi WFE| HND < MEIMED Sl Slered
Bio-Dechlor Census | ; Y . .
Tst 001 || filter - 50mt | Vered foUg
|
End Time

Comments / Exceptions: -
Presence of sinking product?,  YES /@

Noles Wnere muillple VISIlS are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter dala under field commenls.



OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station AT - (o) Date | $ju (09
Sample: ID S B8 00 - CAT7 - iR D Field Team: (Initials) | £.A4  &aua !
Field Conditions e leruh o Lol bapes S )
o Wt
Purge Information
Well Diameter (in.) -7 Purge Method (circle ) : Submersible pump
Well Depth {it.) He e Bladder Pump
initial Depth to Water (ft.) 1.0 ResistalicPump |
Depth of Water Column 5% i Other:
3 Casing Volumes 5% Start Time | | {55{p
1 Casing Volume ! EndTime | [} % -
Total Gallons Purged e
Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
Hoy 0.4 17,37 |3.56] |wSfeon |9.453 0./9 /5.8 |=036.0 | Pool B, clwyy,
Wo# 0.6 R4 |3.657 S/ Q47 | it /5., §2 =133 ¢ |Black. Bosfleod |
JO 0§ 749 (35655 wsfem9b1 | S.78  j5. 75 =124 .7 \Black - Feof booy !
113 LO .Y 3557 ke 1,30 | 05 (5.7¢ =LY 4 | Bptloevr cotilie |
5&&‘7 | = TJ{’#? 3.557 S e cg[ 1 g 0./Z /5. AL ~47/57 2 C&/;ﬂgfz {jﬁj«ﬁ |
Wi Ted 9,99 559w (920 0 /e 11597 [-jee g [cbhlor, clum N
ILZZ ) FAE 3598 Wi |9.59 | o L# i5.%] |~/20. 7 c:i;?ggﬁ L choan
1izs L3 [ YE 3549 s 4 | /4 (5,82 |—{igY “%g;ﬂ*’ o, odral ‘”
I
1l
%

—3ample Information

M*M‘ngMA i
Sample Method(s) (circleQ”fMPeristaltic pump /-Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
VOCs 1Z2F 40wt WA | Noa »;w%emﬁ% |
TOC BWZTF |i-350ul Puwber 030,
Dissolved Gases t|
1
Ferrous lron
Anions L‘l
e I
Organic Acids .‘
Dissolved Metals (PP ;
plus Mn) [
Bio-Dechlor Census !
Test :
| ,
End Time |
~~ Comments / Exceptions: -5 ‘
Presence of floating product? YES /(@ Presence of sinking product? YES/ NO_/ ‘




OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seatile/Tukwila, Washington

Station OA1D -OlA Date | #/4/09
Sample: ID 3 DEDBOY- AL DA - O Field Team: (Initials) | v A4 bMan
Field Conditions Sy ool el ot
W )
Purge Information
Well Diameter (in.) — Purge Method (circle ) : Subtmensitie pump
Well Depth (it.) 5.0 Bitadidier Pump
Initial Depth to Water (ft.) TR PeisEiic Pap-.,
Depth of Water Column 3,495 Oher =
3 Casing Volumes {%5. 4 StartTime | % {23
1 Casing Volume Y.y Emd Time P21
Tolal Gallons Purged 1.9
Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
1S T o [34a 1752 Tusln] 252 [ o 1] et | —ew s | cofleg I
14 [ Ol [346 [1520 [méwd] 1.8 | ©. 1 568 | -85 | coltee |
UEI 0.8 [F.45 (307 mSfw | 163 | O 1 (5.5 |- et S -
54 Lo 134G 11 %30 mSea®] 125 | O-1D 1$.85 | gy 4 | coftee
Nt |12 745 |i 292 nSlwe] |2 | O.10 1S ¢2 |- RO.3 | calfos
200 | bt [ DG [ULBD It ] Y | Qoo 16 @l | ~F4.0 1 Collbep  cl
b® [l | T4 [1L,317 [pslent]| 1t | .09 (S ¢ -3 F pudffes. ,clenn
Sample Information
N M N
Sample Method(s) (circle): Peristaltic pump¥ Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
VOCs 1205 | 2%40mL Vb "
TOC 1205 1= 250w Ae | Ho %0«
Dissolved Gases
Ferrous lron
Anions
Organic Acids
Dissolved Metals (PP
plus Mn)
Bio-Dechlor Census
Test
End Time
omments / Exceptions:

C
Presence of floating product?  YES /NO )

Presence of sinking product?

__YES

()

d o

Noles: Where mulliple vishs are requl

¥ a1




Chain of Custody Record & Laboratory Analysis Request

Turn-around Requested: Standard Page: of

Analytical Resources, Incorporated
Analytical Chemists and Consultants

ARI Client Company: Boeing Phone: 4611 South 134th Place, Suite 100
Tukwila, WA 98168
Client Contact: Will Ernst 206-695-6200 206-695-6201 (fax)
Client Project Name: OA-12 IM Performance Sampling . Analysis Requested Notes/Comments
= o ** metals are field filtered
- . T T 3ol9 e o ej
Client Project #: Samplers: % m o) we |[FS& glZm a 3 v,;sa )
. T (S AR Z Urxlaso (%] O-_Q
| EPLZ /75102 oA-1z K. M, Mg 4 25|23 |%2|88 |[282|5231€2<|68D
= e |26 | 2h| 0 5552832075238
) | Numberofff & | o ~ Mz | ag|n Q6= 0 < @
. [4)] — D c = -
Sample 1D Date Time Matrix Containers § N Og |< 2|00 o3 =
LY S o

CW-0I0803-0N 2- 058 ~ D 8’/3,/09 0%2% vy é/
O90R03-OAIZ-@5R- 1 ogas | | Y
0503 - N2 R~ 00z| \ iz

GW- 070803 -0h12-4A-@ /00 Z. |2

CW-070303 -PLa-330R- 2 /054 1D

QU-DI03D3-912- 3308 1126 1 O

L0803 PLR-3158-@ 1220 | 2

Gl)-09p303- PR-2188-1L 1230 |2

CW-oteRa-3st-0 | NV 134) [NV [\

jriniﬁ/séc\iﬁf:s%r/\u‘ctions Ren:;;ea by: — — R%sn% < Relnquished by, Recened by

e Ve Coig |t 7l e o

saple Fo dollow T 1 AL, Obﬂxdﬁo |

Company Company Company: Company:

ETL AV

Date & Time: Date & Tipe: . Date & Time: Date & Time:

3/2/09 1915 | 8/3joa (44>

Limits of Liability: AR! will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the ARI Quality Assurance Program. This program meets
standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for said services. The
acceptance by the client of a proposal for services by AR/ release ARI from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-signed agreement between
ARI and the Client,

i
X

¢
X

<K
A
X I K XXX
X XK [K
KK

X KK

SO XXX XX

X
X
><

RXXXXXXXXX

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to ARI will be discarded or returned, no sooner than 90 days after receipt or 60 days after submission of hardcopy
data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.




hait Cus ¥y R« d& ora _,An | isF | est

Turn-around Requested: Standard Page: of Analytical Resources, Incorporated
' l ” Analytical Chemists and Consultants
ARI Client Company: Boeing Phone: 0 4611 South 134th Place, Suite 100
Tukwila, WA 98168
Client Contact: Will Ernst 206-695-6200 206-695-6201 (fax)
k il S AL, B
Client Project Name: OA-12 IM Performance Sampling Analysis Requested Notes/Comments -
= Q * metals are field filtered
_ O
Client Project #: Samplers: m m wa 2238 m a 5 Digsel ”‘ﬂ%a
P plerst 2|3, |28=|33|722|22238 _|28a refesod
ERL ¥ 13512 o1z K Addio, M. Moag >S5 2388|828 |28=\15232|12 25|58 Al Vocs - Mowf
' So| 28| LM | 5o 558 88|25F s Vods
) | Numberoff| @ | o ~ m= P23 oal=8 < o
: w” E : Q, L
Sample ID Date Time Matrix | - i ers \%lb ’2 US |« ;20 o 3 Z

X

G- 090304 -0nz-038-0 | 8l4/o9 |0355 |G | Y
Gu-090804- oA |2 - ©3A- O \ 0%30 | | ¢
CW- 090804 - OR2- 026-0 ! 03 ]3
BW-090809 - OAIZ - D2P-D 100 ] HO
Gl-090804-00 (2-048-0 2F j
A

X
KA

s/ MsD®

%K
£

YR XXX ]
X
KX
KX

Gu)-CA0804-0A12-0LA-0| \L 1205 | i,
—T/r(\;(z Blowk — — —

XXX X

Comments/Special |nstru§t|ons Relingushed by: ved b Relinquished by: Received by:
®U$£Ll$ ‘2’{0}’\’1{.- VOﬂﬁ ‘C(_)f Vl’a SW % 'ture ?{1 mm (Signature) (Signature)
%&M P es ., Printed Name; ed NaP Printed Name: Printed Name:
L 5“\'1 ) L M/} %

Campany gfhpany Company: Company:
Date & Time; Date & Time; Date & Time:

“‘7&"709 1310 c//‘)ﬂ 200

Limits of Liability: ARI will perform all requested services in accordance with appropriate methodology following ARI Standard Operating Procedures and the AR! Quality Assurance Program. This program meets
standards for the industry. The total liability of AR, its officers, agents, employees, or successors, arising out of or in connection with the requested services, shall not exceed the Invoiced amount for said services. The
acceptance by the client of a proposal for services by AR| release AR from any liability in excess thereof, not withstanding any provision to the contrary in any contract, purchase order or co-signed agreement between
ARl and the Client.

Sample Retention Policy: Unless specified by workorder or contract, all water/soil samples submitted to AR| will be discarded or returned, no sooner than 80 days after receipt or 60 days after submission of hardcopy
data, whichever is longer. Sediment samples submitted under PSDDA/PSEP/SMS protocol will be stored frozen for up to one year and then discarded.



ot

2
6 OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station (J4-17) - OB Date /éi/ SO 7
Sample: ID [NE 0‘31002;? a:i‘u4 -058 .~ (D Field Team: (Initials) | A<= 4, /4 /]
Fleld Condltions ;/va Clevdy Ereg = (P
Purge Information
Wall Diameter (In.) il Purge Method (circle ) : Submersible pump
Well Depth (ft.) 45,3 Bladder Pump
Initle! Depth to Water (ft.) 11 G4 Petistalic Bump—
Depth of Water Column 2% -7 Other: :
3 Casing Volumes b, = Start Time Y
1 Casing Volume 5 ’ End Time | B ke
y 5/‘ P V) Total Galions Purged R
Time Gallons pH Cond its NTU DO Temp. - QRP Appearance
L Z%"? LD ¢. 29 | 507 |~S/gm | 2.7 F [ FY 23 — 25 < S
12Y¢ /-7 |6.5) | 812 |wsfen | .59 | 1,79 /&, -3¢ e
1299 11 3] |37 WSew | 7,67 | ). Z5 15 —37 cleac
1252 2.0 3 |1Q20 w6 97F] .17 /&5 — 40 Cléa
(259 2.0 6.5/ | 819 wS/m|b.§2 /0 1/ 9 -9/ ¢ lon—
1259 2. 0. .51 9.9 |W8/w [l2.94 | 1.0F [e.Y i clean
Sample Information
Sample Method(s) (circle): <ijubmer3|ble pump / Bladder Pump / Other
Analysis Time Bottie Type Preservative/Filtration Comments
VOCs 1500 |2 Yomt V) Hc
TOC 1300 | j-280ml NG | H, b,
‘ o] 1
Dissolved Gases - T f’imﬁ ‘
Ferrous lron SO ;f Vi ,{
Anions | T B G f‘sr
Organic Acids - - e A f‘](
Dissolved Metals (PP IAY\f Lml
plus Mn) BRI
Bio-Dechlor Census . R [
Test B / ‘v"{,,l"
End Time

Presence of floating product?

vEs /K0)

Comments / Exceptions:
Presence of sinking product?

ves / KO

Notes: Whers multipie visits are requited to complete sampling, parameters are lo be checked prior lo samphng for each visil. Enter data under field commenls.




/\

ML ( ( )} OA-12 IM Groundwater Sampling Field Data

e ‘ Boeing Plant 2, Seattle/Tukwila, Washington ;o ~;
Station L OA-T1-0Y A Date CL 707 |
Sample: ID C;i,f J?/QO - w/u z o4k -0 Field Team: (Initials) | /< #f A7 /v !
Field Conditions Foct iy S y 2 '
Purge information
Well Diameter (in.) 2 Purge Method (circle ) : Submersible pump
Well Depth (ft.) HeE 00 ___BladderPump
Initial Depth to Water (ft.) oy < Peistaltic Bump—
Depth of Water Column 22 1% Other:
3 Casing Volumes Pl O Start Time S
1 Casing Volume .3 End Time LN
Total Gallons Purged 1, 9
Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
339 110 1655 | §2. w> /o | X 40 723 /e.5 A c leswr—
1332 1 R .59 R \wShn 6, 76 | /.05 (&b | 57 S |
)% 55 : !//z {4’ éf’ & ‘3 05 }”/:5/5'7’3 ?; {:)O ] L O L// /é) : ;J" 6’9 < /é?z,?_m/’ I
i?jg f’g Eg‘r Cj é} (ffﬁp gd {c/‘ 7, 6,/ ’l :3’35,? G; ? (% /é’ ' -—h_{-;(_; 'C" /@—ﬂ”’/
- |
— ] - ”
T,
NM\\ .
= 1
\
- H
- et
e Sample Information

Sample Method(s) (c;rcl%&)‘ Perlstaltlc pumE@SubmerSlble pump / Bladder Pump / Other

Analysis Time Botile Type Preservative/Filtration Comments
VOGs 1340 348, L0 H C |
‘ TOG |24 0 ||- Hso m/%’ M 50,
Dissolved Gases ‘i?)‘“%() 1)’ L}i‘/w% VoA H C { A \
~—Farreusron o, H T B
Anions “9 Y )] ES{;A}M!} %ﬁ)?% e ?\tk).ﬂﬁ - |

OrganicAcids | 1A4E |2-90m] Vak | —~ none —
Dissolved Metals (PP | (. < |1 e=pn | 4. i o O
plus Mn) \3}‘“{ ) Uj} Ol Hbpe wsﬁj in,:; T Yo “""\(J/ ¢ |

Bio-Dechlor Census

d
N ; N ) P Ny |
Test Vo0 |- b \ }f{%x/ —dJove — { L«J(m [ L \‘{C J‘f’&

End Time

- Comments / Exceptions: Ry
) eresence of siking product? _ YES (NO)

lees Where multiple visils are required to complele sampling, parameters are to be checked prior 1o sampling tor each visit. Enter dala under field comments.




OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

O4A

e
Station OA-[Z-09 Date LO/7/07
Sample: ID GO ~0F/007 - 0017 - O4A (D wy Field Team: (Initials) L MM
Field Conditions Pl Senmn . Udiedy FClW.009)004-0A17- 04 A 7]
’ 7
Purge Information
Well Diameter (in.) v Purge Method (circle ) : Submersible pump
Well Depth (ft.) AT 0 Bladder Pump
Initial Depth to Water (ft.) ] e Z F;érrstaltnc Pu
Depth of Water Colurnn f 5.5 2 Giner _
3 Casing Volumes [ Start Time SO
1 Casing Volume T B End Time {5 Yy +
Total Gallons Purged 4.0
Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
15 105 [es] I5e i [wS/mlgez] j63 /7-O 7Y o loar
L// % 0 T i“:’ "(/ 5¢ - L” W’V}&/m (5( 13 X 5’/ f’;’/ C 7 7 C{,{/‘(g‘,/’
[Hder 0.9 15620 1559 |wmSm|¥-39 |1 27 1.0 |77 ol
qzef 11\ (w2 |BL5 |wS)/m|F.57 |22 17 ¢ |7 clodr
lyz7 1.3 22 159, mSjm|d.32 | ]/6 (7 ¢ |7 clear
}é/fgC) } 6 ;;"! Z‘I{ t;;z,éf/ Vv\’b'/m ? »,’?/3 }‘ /5 i;; g ?0 C/feu/é»/’
933 T 62?7 |80 wS)m |43 | ], ]] 7 & L5 e
_ Sample Information
Sample Method(s) (Circle)@mp Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
VOCs 935 |3 G0 Voihs | M C Dioleale
TOC 425 [1-350mb G | HpSo, D \,.z caty
: DT N s A I
Dissolved Gases | 1935 | 3-40mt Vi#s Heol Dg,; S licads
7
Ferrous Iron T T
Anions 1435 S0C1. tJOfPl: f\/’lf?f} Dv o ,* “;@
Organic Acids 1925 1 2-40m) Vo i f\j}v’ﬂ( >u;> &J,q
Dissolved Metals (PP Uz e e - :
plus Mn) 155 |1-900mi L) @F/, = }/!} (= Do \Q.(»jé”
Bio-Dechlor Census e | - I
Test iq 3‘;) 1 - Q { %ga/( A ./ } l i U? 1; c {:{NBY@/ (“ = {V, Va
v Heved
End Time
~ Comments / Exceptions: o)
Presence of floating product? YES /@ Presence of sinking product? YES ANO

Noles: Where multiple visils are required 1o complele sampling, paramelers are to be checked prior to sampling for each visil. Enter data under field comments.



Boeing Plant 2, Seattle/Tukwila, Washington

OA-12 IM Groundwater Sampling Field Data

Station 2 PL.L-320A Date 76?/‘?% 'Lva
Sampie: 1D (- ,jmun T PLLRE0A-C Field Team: (Initials) | /& < I
Field Conditions S UV /\
Purge Information
Well Diameter (in.) Purge Method (circle ) : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft.) (Per alnc S Pump
Depth of Water Column Other
3 Casing Volumes Start Time v} 20
1 Casing Volume End Time LS
Total Gallons Purged 1.
Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
522 112 [ CA9166.1 o [ 9.0 2.4 1.7 | jd Leas
527 1.8 [ 625653 g0 ] Ze¢ (42 53¢ |
D4 120 | £:25[615 291 Lol Ll | 3¢ 2 ll
Lo 120 | (pidh [ 610 4,05 (il WAENEYS I
1549 | 2.0 | £.35] 66,6 4.%27] 149 1.2 127 X .
01551 138 | (24 (63 441 Loo | 172 | 173 - 1
15579 | 4.¢ | (pu3d] bt 50 129 (1.2 121 I
000 | 42 | G2 66,0 4.5% 128 12 Zo T .
1l
|
l
______ Sample Information
Sample Method(s) (circle) (\ells*altlifﬁ@)/ Submersible pump / Biadder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
(o binid :"‘" H Y
VOCs (oY 0 VoA s . C {
i 0 ‘i [ ‘f} i N H T, '
TOC 04 | [-790u A{« 5 oy
s H ] B j ™
Dissolved Gases M {4 |9 1’ /‘1' ¥ l"“L 1('“ % |
Ferrous Iron U
Anions ) |
Organic-Aeids B |
Dissolved Metals (PP i
plus Mn) (\\(’, (‘& f i“/ VL !
Bie-Dechlor.Census B |
Test._.
i
End Time
,ﬂ:’\, Comments / Exceptions:
.F’.rﬁsﬁn@?ﬁef_.f!Q.at!ng,pr_qq_t_{@?_t_? ________ Y_Eﬁ,,@z _____________________ E’,f.???’.‘.9@_Q_f_§'HK‘_[‘_9,P,FQQHQ??.,A,“__._Y,l.':,.gf.No\

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



24V 5 OA-12 IM Groundwater Sampling Field Data

< Boeing Plant 2, Seattle/Mukvila, Washington
Station PrLz - % >0 @ Date o/ a7 O
Sample: ID (W -091008 - PL‘—' 208-0 Field Team: (Initials) M -t A
Field Conditions fold ;w«tm%
Purge Information
Well Diameter (in.) 74 Purge Method (circle ) : Submersible pump
Well Depth (ft.) S0 Bladder Pump __
Initial Depth to Water () [0 (PeTEEIT PURp_ >
Depth of Water Column q8.5 Other: : -
3 Casing Volumes 15,6 o \5"/)4 Start Time | s
1 Casing Volume L. C Q U o EndTime | ORY g
\)b\ {W\/\Total Gallons Purged 10
iV
Time Gallons pil Cond Units NTU DO Temp. ORP Appearance

0822 [ 115 [ AZ 0011 Sm ] dp7 1.0 | 15,9 [~lo2 clea

0625 1L | G75[00ql + 1490 @af [1go [-10¢ [

06291 w4 |4, 0810.09% ERTANNNE: b [ =10f

P2 16 [ L.A0 0.0 Y &2 01y | (6. 112

7 Sample Information
Sample Method(s) (circle}._Peristaltic pung)/Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
VOCs (855 | 3-##0m[ VoA |
ToC 0835 || -250ul AG | Ho S0y
Dissolved Gases | (3%25 |% - 40wl i\;@ﬁ‘; %_JC/
Ferrous Iron r“;%gf [ - 750 A‘/J ;*-/C {
Anions O A N TS —

Organic Acids - _ :
0835 (- 0nkht . (NOz | Deldd [ [Heved]
Bio-Dechlor Census |

Test

End Time Cg ‘[ CE
Comments / Exceptions:

Presence of floating product?  YES /{0) Presence of sinking product?  YES/ Q_) ______________________________________________________________

A e

‘u}\f\ lc—sﬁ‘e 107.¢
PYNCINT S
D00 M1V

q.84 w1/




Station
Sample: ID
Field Conditions

»’“} OA-12 IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

PT7

BTN

CTESET

S IERa Y,

Field Team: (Initials

Date

VAT ARY B SRS

Well Diameter (in.)

Well Depth (ft.)

Initial Depth to Water (ft.)
Depth of Water Column
3 Casing Volumes

1 Casing Volume

Purge Information

Start Time
End Time
Total Gallons Purged

Purge Method (circle ) : Submersible pump

Time Gallons pH Cond Units NTU
0902 [0. 165 T0190LS/m [ 559
0905 1 D L GeA OS] | (520
DHop 11D 490931 | [ 5.4
091 1.6 [ ¢ 3]0zy 539
g [0 [ 42]0- 2% 595
T | 2.4 | Gl D2 525

TG A0z [ 158

(. 4210756 G 22

Sprak wet des,
&/

Sample Information
S
Sample Method(s) (circle):@ pu“(pj/SubmerSkae pump / Biadder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
N AN o ;
VOCs 2 - U en ) UA A J
T0C [-250ml YedG| H; S0y

Dissolved Gases

40wl JOA

HE

—FErrous-He R

O

IS S—
Anions {'”3,/4{ A {- Sewml HITE o |
Organic Acids C;? ’f 2 40wl VO e , |
leSSO'ﬁSsmAertsls " SLE ) sl WRE HA C’:«;A\E i’i&%ﬁ ,
Blo-Dec_ilw_(lac‘)SrtCensus | Ciber — 1 Jé{ /Em/(/‘zAf”ﬁ"/ |
End Time

Presence of floating product?

ves /{o/

~, Comments / Exceptions:
Presence of sinking product?

Notes: Where mulliple visits are required to complete sampling, parametprs are to be checked prior ta sampling for each visit. Enter data under field commenis.



/7) /'\ OA-12 IM Groundwater Sampling Field Data
= Boeing Plant 2, Seattle/Tukwila, Washington )
Station PLZ-%i5 Date | /o/¢/07
Sample: ID GU-09/00%- TL2-3/54-0 Field Team: (Initials) Je A 4 1
Field Conditions S A
Purge Information

Well Diameter (in.) e Purge Method (circle ) : Submersible pump
Well Depth {ft.) }”7 96 Bladder Pump
Initial Depth to Water (ft) 1,20 WED
Depth of Water Column b b Other: : - .
3 Casing Volumes 2.3 statTime | /OO
1 Casing Volume /, i End Time 105

Total Gallons Purged T ¢

Time Gallons pH Cond Units NTU DO Temp. ORP Appearance

1010 o5 G20 |90 \wmbSim 16.5¢ S5 |2 5 < Lo, c'afavf/?sf
}é?/ -g O ’ (5 657 Z‘ l é ?1 <Z W-S/Va«’l 7 (/ 8; 2," Z’@ i?ﬂ Z < faoen” (_d[(ﬁ —'/’@S y
ol b 2 Z .20 1916 lws/mle.52 ] (.49 {F Y zZ¢ cleger, coloelec
!@!9 /- &) (o I°¥ %‘8?7/ Sl \{61155 l’f o / /7 %7« V 3 2 C—léiiu". C,:‘![a‘f'l/QSS'
102’2" !‘Z’ @,[&7 831"] ﬂ/)SZVVI 8:5] («)(77 /:775 33 C/‘ézﬂfy"’ﬁ C'a/e-(/(JS'C
fezs |, Y 605 |§H] |\mSim|e82 | 0,75 (7.5 |36 ClOnr, colsdes
5028 [l i EF 7 1gsim b, 1] 0.7z [ #.5 3& cdewr, onlprles

Sample Method(s) (circl@

Sample Information

Peristaltic pump J Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
VOCs 1030 [3-40ml Vod He
TOC [030 |1-2%.0 AG H <o,
Dissolved Gases 030 3-Y0u VoA H Ci
Ferrous Iron - e
Anions 1030 |i-900mi P E T
Organic Acids 1630 |2-Ymk VOA
Dissolved Metals (PP , \
plus Mn) 1030 | 1-500mL HD)DE HUOJ ‘Q(‘M
Bio-Dechlor Census : . .
Test 1030 & +ev” | Citer “Ga l‘LUé’A?
End Time
Comments / Exceptions:
Presence of floating product?  YESANO) Presence of sinking product?  YES/MNO ) ..

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



Station
Sample: ID
Field Conditions

D

i

OA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

R T Date }{, /3 107
G- CACOR - 0/ 2-0%h () - Field Team: (Initials) | fcA * m /]

St A s
7

Gl 071006 -

OAILZ-028 - |

Purge Information

Sample Information

Sample Method(s) (circle)@gﬂggﬁlc pumpj Submersible pump / Bladder Pump / Other

Well Diameter (in.) Purge Method (circle ) : Submersible pump
Well Depth (ft.) Bladder Pump....
Initial Depth to Water (ft.) 24 <Peristaltic Pump
Depth of Water Column - s
3 Casing Volumes Start Time B 7 ] O —|
1 Casing Volume End Time 1200 ‘
Total Gallons Purged S .?Q
Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
i{/)?' fj!é @;?Lj O,‘fﬁs 5/“”7 “Xng j/ic) /;/” '? b/?é? §/4<;£;‘”L/’4/ \"&u:)/
jize 2.0 |z A% 0504 | Slun [4E ] c. g2 Jw S 11205  lwsdecele édor clodp, y
t Z»cw 2,3 3% (00500 Slm B 5 0. 52 jle. 4 -zoq «g,féi‘@&m, r
A 2. b (77 16613 [S/wm BL.2 | b2 “:/. “ZO0F  lodee SY gray clusd,
Xi 2 % (03/;"6} 0155? S/M ‘3&14\ @‘M ]C‘" -‘S 'ZD? Cc¢f‘)¢’}04 C/(,U:/J (
s%f 2.0 1679 10.5i% [S/m 143.9 | 0.2 )68 [ -207  |odee 5/ gy 2l ﬂ!
3:;" ,gx @:’?67 6)532 S/lﬂ\» 4”;'?{,)7 O!fﬁ‘”} iér(& - 27 e ‘l C;’Q,,L;C" s old
190 3.5 16,99 |053f |Sfw |9F.4 | 0,87 [b. & |-zo7 pdie, ol grny clo J’
s 3.8 [6:7% 1053 [S/wm (4% 2. | 085 )b & [~207  lodi o, WW@ II
i
1

Analysis Time Bottle Type Preservative/Filtration Comments
VOCs D95 [3-40ml Yost | Mea-presesys,] D .,3{ P G
TOC 11ys -3s0mi AG &0y, Vi ‘V( cho
' 7
Dissolved Gases  |ijt5 G40l Vol | Mo preserved \P)\Q e acke |
. N |
Ferrous Iron Lys 2850 mL ;/\ { o /u._) e 4*0%}?1
Anions WYS  |I-500mi UDPE — Vo licade |
Organic Acids ik 2-Homl Yok —_ Duvlicets |
Dissolved Metals (PP Von -Froserved fflinal ool , Aoy i
LSS Vv or ] o b - // ,
plus Mn) 15 i 50 HorE i e sl A e Vo re seq |
Bio-Dechlor Census . - ' Ol . .
[ i 1 [N ~ N
Test 1y 5 ’Zii s '\::t::,efg g Tfly‘%%%@m 2‘5 mi gy |
]

Comments / Exceptions:

Presence of sinking product’7

YES/ (O

RN

Notes: Where multiple visits are required to complele sampling, palamelers are to be checked prior to sampling for each visit. Enter data under fieid commenis.

L )UF' : \l/( Samp. bt les an alae



! éﬁ\ OA-12 IM Groundwater Sampling Field Data
L Beeing Plant 2, Seattle/Tukwila, Washingion

Statien OARA-T2-02/4 Date o/ T
Sample: ID Cud 0005 00T 0 2A- O Field Team: (Initials) | -4 Wi
Field Conditions and G -091005-0AV2-072D -4
—— =
Purge Information
Well Biameter {in.) Purge Method (circle ) : Submersitle pump
Well Bepth (ft.) @@@@@r Pwm
! Iritial Depth te Watsr (ft)
Bepth of Water Celumn _ 5
8 Gasing Velumss @ﬁ‘ ol | 26015 Start Time 1310
‘ 1 Gasing Velume Ve 19,98 End Tims 4z ¥
‘ Total Gallons Purged =z . |
o Time Gallons H Cond  Units (ZNTU DO Temp. - ORP Appearance
\ R T 0 Lo J0 (294538 /o (X 23| Z.75 . IS G lond, sodfe
‘ 1320 14, 630 o452 15/m 1206 | 137 R A {()N” e
223 .6 L ¥0 oyl |S/m a7, 11,017 s 2 R s,
‘326 |1 7 ¢ 8] p4s/ 15/ 27.010.0% /b 202 |Gawy, cle =
‘ 1527 2.4 b § C Y53 |8/ (AL F | D77 /o 206 V5 oy oo ool
:‘4 : ,g Z Z £ 6 {a? :Cg 91%55 S/M g[ g O* YZ Jl_f/ i g =G é’ é;’c (,laﬁf dﬂ/a""
1335 g, 4 b, 53 10450 [S/m |2F.F | 6,90 i ~2aF Cror ) o feor, pd or
' 132% 121 1682 10,950 |S/ug [ 27,00 O, 38 jo: 7 =297 |Grag clow odor
‘4 - R e

___ Sample Information
Sample Method(s) (Glf@|@)@ pump)y Submersible pump / Bladder Pump / Other

- Analysis Time Bottle Type Preservative/Filtration Comments
VOCs 1240 |34 ml VoA Ao - sroscrvead | MS / /V']‘S D
TOC 1240|1250l AG Hy 50 MS/MAD
Dissolved Gases | !340 |2 #)wml VoA Ao o presccved e /M S D
Ferrous Iren 1340 172500 DG !7{/ < NS / ASD
v Anlons 1340 |1 -50mL HDPE — s / SIS
Organic Aclds 1340 | 2-40m VOA | Ao _prose < oy e /"/f“/f)
e+ [1300_ 1500l hee | HEEERL | g/ MSD
T sy 1) Pibes — (@ msimsp 40 [F: eved
eacin
End Time VY77
. Comments / Exceptions: .
Presence of floating product? ~ YES [NO\ Presence of sinking product?  YES /@

N@\%& W&’@ﬁ mﬁm Vf@ﬁ\% are requived to complete saﬂ’alll’g p ters are to be ked prior fo satmpling for each visit. Enter data under fleld commenls




< _,,.1\_
O 2 / \ OA-12 IM Groundwater Sampling Ficld Data
B@@mg_@mz Seatte/Mutkenil, Weasthimggon

Station AT O3 Dete 71777
Sample: ID {51 -0O2100% - (‘“\,C\ D ORA-C Fisitd Teeamy: (kitiwls) | €4 2 “a )
Field Conditions Conl  clpue
h Purge Inffonmation
Wiell Diameter (im.) i Purge Metiod! (@irdie ) : Submemstie pump
Welll Deptth (ft) 24.9% Blatittar Fump-
linitill Depth o Wiater (ft) 1257 <P@umﬁmrﬂuﬂ;\
Deeptin of Water Columm 12,5 O
3 Casing Volumes A Grag— |26 St Timwe P74
1 Casing Volume ZE=r S Eimdi Tiirve: 293 5 .
Tistial Gallsms Purgsd! P O {
2 L
Time Gallons pH  Cond  Unmits  NTU DO Tamp. - ORP }&mg%ﬁw :
520 | 0.0 | 453 10.47% 2Lz | (.77 [5ed 50 ‘
OpHY 11.9 | 459 10.969 2G| 1,20 1D, LE
Oade | (.5 1460 [0.H6H 24 4l 115 155 ¢
0350 T 1.2 T 4.0 0,461 2 1] 7,08 15 % 37
VpsA | 2.2 | 460 100467 [T, Loz 15:4 57
0957 [2.5 174,60 0,467 21| 097 1S9 | s¢
900 | 2% | 4.60]0.4¢7 122 0.92 15.9 52
Sample Information
Sample Method(s) _(circley’_Peristaltic pump Submersible pump / Btadder Pump / Other
Analysis Time Bottle Type Preservativentitration Comments
VOCs (905 |3 - d0m! \JohS Ui pheseved
TOC 090511 - 250m AG H2 804
~Ferous-ron-
Dissolved-Metals (PP R
plus Mn)
Bio-DechlorCensus | . oo
Test
End Time
Comments / Exceplions:
Presence of floating product? YES@ Presence of simiking pnmdimm’?? YES //@

54'%0%' c;cjt’@{’* J Saur Qfm quggﬁ %ML____ -

MNutes: Where 'i?v\slsam quitred o ¢ e o the

" i o imr o eemefin wighl. Batter citeltn Wrmtbs (Tl b crmmenite.
(Jlé;) \ :.‘KL:\‘\:{N!\JU wt\wk‘v LefNitte
Do
N -
x& 500, S g\v'\v e 10,05t

N .
o™ /;b('bc‘.,)v“)\



4/

(et

038

DA-12 IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station Oh-12 -02p, ‘ Date o] Ta7
Sample: ID Gl - 091009 -0hiz- 038 - Field Team: (Initials) | 224~ ¢4 B
Field Conditions ST
{
L Purge Information
Well Diameter (in.) E / Purge Method (circle ) : Submersible pump B
Well Depth () Y5 05 Badder Pump__
Initial Depth to Water (ft.) FRus I, {7 (._Eenstaltnc Pump
Depth of Water Column 27395 _ Other: :
3 Casing Volumes (ch TR Ll 5 Start Time o905
1 Casing Volume Y End Time 1601
Total Gallons Purged 2,05
AomTime Gallons pH Cond Units NTU DO Temp. ORP Appearance
~Redr g s bt ot o i S AT &2 L= — VIl Pack b rpuny e fevod,
Gps, Aol L Lo : ? Aeiif”;ﬁ"‘ ”{:;?{zj.—Q,? 7 = %M%’M Bk o, : < foudy
0122 2.0 16.95 [CH1IHG/m [8@. 7] OC3 | 10 | -j99 Ly !
0942 7.2 [¢.4p |(.uT> 542 0.69 | (L0 [-199 X
O 2. [6.9% 0473 > | Op2 6.6 =202 i<
OE q " ib? (&;qu ON«{*?Z h Q!l\- @é’*{ Qf‘sU —~Z0 i
Sample Information
Sample Method(s) (circle)¢ Peristaltic pumE ! Submersible pump / Bladder Pump / Other
Analysis Time Bottle Type Preservative/Filtration Comments
VOCs 0954 | R-408n] vohs L novie
TOC 0954 | 1-25040 AG e f)uf%
Pissolved Gas8s e
—FeFfous oM
AHERS
@Tgaﬁiu Auido SN
Droculvcu IV!ULG\D ( 2
plus Mn)
Bio-Dechlor Censeig -
Test
End Time

Presence of floating pro

duct?

YES (?\

Comments / Exceptions:
Presence of sinking product?

Noles Where multiple wsxls are required lo complele sampling, parameters are fo be checked prior to sampling for each visit. Enter data unger neld currmen(s



|1Z> OA-121M Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station OA~12-0[B Date [ (o d 5. ZccA
Sample: ID (51l - O 0% - OATD -l P Field Team: (Initials) | <A ¢ /i &l
Field Conditions NI )
Purge Information
Well Diameter (in.) Purge Method (circle ) : Submersible pump
Well Depth {ft.) Bladder Pump
Initial Depth to Water (ft.) Peristaltic Pump :’:;,
Depth of Water Column ~Other"
3 Casing Volumes @ CTESA Start Time 716G
1 Casing Volume [l 71-9% End Time [09¥
Total Gallons Purged 7.5
Time Gallons pH Cond Units NTU DO Temp. ORP Appearance
102 [ 175 G U [03%605/m]  TH 1] LI0 [ 162 [ 197 lcdear-coffuGip
029 1158 [ Gatloaxg ] [ [izel 068 | 16z |- ss:a X
m%Z I ¢ CRYARIEA i?s‘ & . %é‘j i 6.7 ‘Sﬁi’ cleower coffes
(%5 |2+ | (2.T% 0313 3.9 0.9p | 162 | -iel L
wa%:} 2.8 | 075103721 Y 139 0.9§ (G2 |-163 U
P Sample Information
Sample Method(s) CIrcIeL Peristaltic pw%ubmersmle pump / Bladder Pump / Other
o
Analysis Tlme Bottle Type Preservative/Filtration Comments
VOCs (4L |3 4@‘*’&' \eAs o e
Pey g i i / o
TOC pHZ |1-2 Aly H 20y
=~Disgolved Gages ™ |~
R 1 N6 [ 1) §
Anions
s—QrganfcAGids |
L. Dissolved Metals(RR —
plus Mn)
Bio-DeshlerCensus—~
"~ Test

End Time
~\Comments / Exceptions:

Presence of floating product?  YES ’/ NO_ .~ Presence of sinking product? YES/NO

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



O( ][’*\ OA-12 IM Groundwater Sampling Field Data

Boeing Plant 2, Seatiie/Tukwila, Washingtom ;o
Station OR-1Z2-O7T A Datte IENENCE
Sample: ID i) D100 wpAiZ- 1B~ Field Team: (Initials) | 4.4 = J7F7
Field Conditions W}f@ f*éaxﬂ»f c {sz{c:;
L Purge Information
Well Diameter (in.) ! Purge Method (circle ) : Sutimersitile pump
Well Depth (it.) 25,40
Initial Depth to Water (it.) [f.4d&
Depth of Water Column ENYN . o
3 Casing Volumes @ A1 Zfﬁ-'{f Start Time oy
1 Casing Volume IRV End Time NG
Total Gallons Purged Y, 5
Time Gallons pH Cand Units NTU DO Temp. - ORP Appearance
Ol LO .47 |ed4e | Sim |16+ .84 /5 ( -89 brown clea
oY V3 143 |eye [S/wm [13.2 | ©0.94 [5- 7 -85 brown , clop
“0 ?’" ! bl (ﬁ é’ ,qg 0:137 SD _&/‘V} i;"? o (0 L/l /5’ 7 s ?(r l'amvwa chog
"iICp f :Ci ér"’/,g O:Igg S/*“") !M C"’l(é'@ /’ﬁﬁg - ?7 zfof“d’w’ﬂ ngﬂéﬁ
13 1z.2 649 loge [S/m (201 |0.5F 19:% -1z | brow,, cle
Wi 2.5 (646 (00 |S/m R0, Z]| 0.5 1¢ o] )08 \beswn, elea
uilg 2% |GHT (6,139 |8/ | 22.(,] O.49 Je. 2 |17 brown, Clog
Hzz 3.1 €50 [0.0y0 15/m 23,5 | A, ¢ 1.2 |—-1lz brown, ¢ (..
11zs 3.3 (.51 (0440 |S/m |A3.F |¢.9Y e 1 /1Y brown ¢lear
128 2.5 &.S2 0y |S/m l35.5 |o - 4l e | =/E brow~, clear
1135 13,8 le.sz lojye [S/mles 2 | ¢ 37 o . D S Abrpwn, clee
TEL .1 1651 @440 |3S)wmi |25,0 | 0,34 L. qd |-1% brown, ¢ (oo
Jjg? H;L( 6)61 01’(‘[0 S/”’) "Zﬁfu 3 0-3? ?(&y L/ /’ZO é‘)r‘é’w*’\. C/(Q(é,f‘

Sample Information
Sample Method(s) (circle)@ Submersible pump / Bladder Pump / Other
Analysis Time Bottie Type Preservative/Filtration Comments
VOCs NH & | 3-Ylml VoA Mend
e NHO |1v50m A | H, S0
Disselved-Gases™"

ARions

e T ARG RN
-DisselvedMetals (FP | ~
plus Mn)

"”‘B’LQW
Test
End Time RIEGE

Presence of floating product?  YES/ P(g) Presence of sinking product? YES/ @

[

Notes: Where multiple visits are required to complala sampling, parameters are to ba checked prlor to sampling for each visit. Enter data under lield cormments.



Chain of Custody Record & Laboratory Analysis Request

Turn-around Requested: Standard Analytical Resources, Incorporated
0 Analytical Chemists and Consultants
ARJ Client Company: Boeing Phone: 4611 South 134th Place, Suite 100
Tukwila, WA 98168
Client Contact: Will Ernst 206-695-6200 206-695-6201 (fax)
Client Project Name: OA-12 IM Performance Sampling Analysis Requested Notes/Comments
T a ** dissolved metals are
—_ 0
" 0 . " m mn +a U w = @ " .
Client Project #: Samplers: ] m Py @ e = Tolo M «Q 2 field filtered
) o5 | Toe Z It o v Z
- , ! a
1251/, 2 on-1 I Addls, M. NHolder >5|z3| %2182 28=623¥35/58¢%
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Table B1. OA-12 ERD IM Performance Monitoring Analytical Results - Metals in Groundwater, 6th Round

Dissolved Metals (ug/L)

well pH Antimony |Beryllium| Cadmium | Chromium | Copper | Lead [Mercury| Nickel [Selenium]| Silver | Thallium | Vanadium Zinc
OA12-01A 7.46 NS NS NS NS NS NS NS NS NS NS NS NS NS
OA12-01B 7.48 NS NS NS NS NS NS NS NS NS NS NS NS NS
OA12-02A 7.42 100 U 2 U 4 U 10 U 4 U 1U|] 01U 20 U 2 U 6 U 02 U 6 U 20 U
0OA12-02B 6.97 100 U 2 U 4 U 10 U 5 1U|l 04 U 20 U 2 6 U 02 U 53 20 U
OA12-03A 5.41 NS NS NS NS NS NS NS NS NS NS NS NS NS
OA12-03B 7.16 NS NS NS NS NS NS NS NS NS NS NS NS NS
PL2-315A 7.41 50 U 1U 2 U 5 U 12 1U|l 01U 10 U 2 U 3 U 02 U 18 10 U
PL2-315B 8.01 50 U 1U 2 U 5 U 2 U 1U|l 01U 10 U 2 U 3 U 02 U 4 10 U
PL2-315B (dup) 8.01 50 U 1U 2 U 5 U 2 U 11Ul 01U 10 U 2 U 3 U 02 U 4 10 U
PL2-330A 7.31 50 U 1U 2 U 5 U 10 11Ul 01U 10 U 1.0 3 U 02 U 27 10 U
PL2-330B 7.58 50 U 1U 2 U 5 U 4 1U|l 01U 10 U 0.9 3 U 02 U 4 10 U
OA12-04A 6.97 50 U 1U 2 U 5U 6 1Uf 01 U 10 U 0.9 3 U 0.2 U 21 10 U
OA12-04B 7.06 50 U 1U 2 U 5 U 2 U 11Ul 01U 10 U 2 U 3 U 02 U 3 U 10 U
OA12-05B 6.68 NS NS NS NS NS NS NS NS NS NS NS NS NS

Notes:

dup = duplicate sample
NS = not sampled

U = non-detect, result below indicated detection limit
pg/L = micrograms per liter




Table B2. OA-12 ERD IM Performance Monitoring Analytical Results - Metals in Groundwater, 7th Round

Well pH . . ' ' Dissolved Metals (p.g/L) . . : ' .
Antimony |Beryllium| Cadmium | Chromium | Copper | Lead [Mercury| Nickel [Selenium]| Silver | Thallium | Vanadium Zinc
OA12-01A 6.52 NS NS NS NS NS NS NS NS NS NS NS NS NS
OA12-01B 6.73 NS NS NS NS NS NS NS NS NS NS NS NS NS
OA12-02A 6.83 50 U 1U 2 U 8 3 1U|] 01U 10 U 2 U 3 U 02 U 3 U 10 U
0OA12-02B 6.78 50 U 1U 2 U 10 2 U 1U|] 01U 10 U 4 3 U 02 U 26 10 U
0OA12-02B (dup) 6.78 50 U 1U 2 U 9 2 U 1U|] 01U 10 U 5 3 U 02 U 25 10 U
OA12-03A 4.60 NS NS NS NS NS NS NS NS NS NS NS NS NS
OA12-03B 6.99 NS NS NS NS NS NS NS NS NS NS NS NS NS
PL2-315A 6.16 50 U 1U 2 U 7 14 1U|] 01U 10 U 19 3 U 02 U 21 10 U
PL2-315B 6.42 50 U 1U 2 U 7 2 U 1Ufl 01U 10 U 11 3 U 02 U 5 10 U
PL2-330A 6.33 50 U 1U 2 U 5 U 11 1U|] 01U 10 U 2 U 3 U 02 U 54 10 U
PL2-330B 6.80 50 U 1U 2 U 5 2 U 1U|] 01U 10 U 17 3 U 02 U 3 U 10 U
OA12-04A 6.27 50 U 1 U 2 U 5U 5 1Ul 01U 10 U 0.9 3 U 02 U 25 10 U
OA12-04A (dup) 6.27 50 U 1U 2 U 5 U 5 1U|] 01U 10 U 1.0 3 U 02 U 25 10 U
OA12-04B 6.60 50 U 1U 2 U 5 U 2 U 1U|] 01U 10 U 2 U 3 U 02 U 3 U 10 U
OA12-05B 6.31 NS NS NS NS NS NS NS NS NS NS NS NS NS

Notes:
dup = duplicate sample
NS = not sampled

U = non-detect, result below indicated detection limit
Hg/L = micrograms per liter
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Table C1. OA-12 ERD IM Performance Monitoring Analytical Results - VOC (all detections, pg/L) in Groundwater, 6th Round (8/2009)

2004

Laboratory

Constituent Analytical Screening | Reporting OA12-01A| OA12-01B | OA12-02A | OA12-02B | OA12-03A| OA12-03B | PL2-315A | PL2-315B
Method Level Limit 8/4/2009 | 8/4/2009 | 8/4/2009 | 8/4/2009 | 8/4/2009 | 8/4/2009 | 8/3/2009 | 8/3/2009

Volatile Organic Compounds (VOCs)
Toluene EPA 8260B NA 0.2 <1.0 0.6 0.3 <1.0 4.0 <1.0 <0.2 <0.2
Ethylbenzene EPA 8260B 2,100 0.2 1.9 1.3 0.9 <1.0 1.0 <1.0 <0.2 <0.2
Vinyl chloride EPA 8260B 0.731 0.2 <1.0 <0.6 2.9 <1.0 <0.6 <1.0 0.6 0.9
Methylene chloride EPA 8260B NA 0.5 <2.5 <1.5 <0.5 <2.5 <1.5 <2.5 <0.5 <0.5
Acetone EPA 8260B NA 2.5 49 83 770 830 120 M 410 <5.0 67
Carbon disulfide EPA 8260B 34,300 0.2 <1.0 <0.6 <0.2 1.0 0.6 <1.0 <0.2 <0.2
trans-1,2-Dichloroethene | EPA 8260B NA 0.2 <1.0 <0.6 0.2M <1.0 <0.6 <1.0 0.4 <0.2
cis-1,2-Dichloroethene EPA 8260B 1,550 0.2 29 1.0 15 1.2 3.7 <1.0 9.4 0.3
2-Butanone EPA 8260B NA 2.5 <25 190 680 2,200 720 1,800 <5.0 200
Trichloroethene EPA 8260B 0.302 0.2 <1.0 <0.6 <0.2 <1.0 4.7 <1.0 7.6 <0.2
Tetrachloroethene EPA 8260B 0.822 0.2 <1.0 <0.6 <0.2 <1.0 <0.6 <1.0 2.2 <0.2
Styrene EPA 8260B NA 0.2 <1.0 <0.6 <0.2 <1.0 12 <1.0 <0.2 <0.2

Constituent Analytical Scrzeoeor?ing L;:;’Jf‘tti‘r’];y P"é‘f&fB PL2-330A | PL2-330B | OA12-04A | OA12-04B | OA12-05B OA((ljﬁ;)ofB

Method Level Limit 8/3/2009 8/3/2009 | 8/3/2009 | 8/3/2009 | 8/3/2009 | 8/3/2009 8/3/2009

Volatile Organic Compounds (VOCs)
Toluene EPA 8260B NA 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ethylbenzene EPA 8260B 2,100 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Vinyl chloride EPA 8260B 0.731 0.2 0.8 <0.2 <0.2 <0.2 0.4 0.5 0.5
Methylene chloride EPA 8260B NA 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Acetone EPA 8260B NA 2.5 70 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Carbon disulfide EPA 8260B 34,300 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
trans-1,2-Dichloroethene | EPA 8260B NA 0.2 <0.2 0.8 <0.2 0.6 0.5 0.4 0.4
cis-1,2-Dichloroethene EPA 8260B 1,550 0.2 0.4 12 0.6 9.8 15 18 18
2-Butanone EPA 8260B NA 2.5 210 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Trichloroethene EPA 8260B 0.302 0.2 <0.2 12 <0.2 11 <0.2 <0.2 <0.2
Tetrachloroethene EPA 8260B 0.822 0.2 <0.2 3.2 <0.2 1.6 <0.2 <0.2 <0.2
Styrene EPA 8260B NA 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Notes:

< = not detected at the listed reporting limit

pg/L= micrograms per liter
NA = not applicable




Table C2. OA-12 ERD IM Performance Monitoring Analytical Results - VOCs (all detections, pug/L) in Groundwater, 7th Round (10/2009)

2004

Laboratory

OA12-02B

Constituent Analytical Screening | Reporting OA12-01A | OA12-01B | OA12-02A | OA12-02B (dup) OA12-03A| OA12-03B | PL2-315A
Method o 10/9/2009 | 10/9/2009 | 10/8/2009 | 10/8/2009 10/9/2009 | 10/9/2009 | 10/8/2009
Level Limit 10/8/2009
Volatile Organic Compounds (VOCs)
Benzene EPA 8260B 4.48 0.2 <2.0 <0.6 <0.2 <0.2 <0.2 <0.2 <2.0 <0.2
Toluene EPA 8260B NA 0.2 <2.0 0.6 0.3 0.2 0.2 3.2 <2.0 <0.2
Ethylbenzene EPA 8260B 2,100 0.2 2 1.0 1.0 0.5 0.5 0.9 <2.0 <0.2
Vinyl chloride EPA 8260B 0.731 0.2 <2.0 <0.6 6.0 <0.2 <0.2 0.2 <2.0 0.7
Methylene chloride EPA 8260B NA 0.5 <5.0 <15 <0.5 <0.5 <0.5 <0.5 <5.0 1.4
Acetone EPA 8260B NA 2.5 <50 75 1,200 730 760 160 <50 <5.0
Carbon disulfide EPA 8260B 34,300 0.2 <2.0 <0.6 <0.2 0.7 0.6 0.4 <2.0 <0.2
trans-1,2-Dichloroethene EPA 8260B NA 0.2 <2.0 <0.6 <0.2 <0.2 <0.2 <0.2 <2.0 0.5
cis-1,2-Dichloroethene EPA 8260B 1,550 0.2 22 0.9 5.8 1.0 1.0 3.9 <2.0 12
2-Butanone EPA 8260B NA 2.5 <50 150 910 2,100 2,200 650 62 <5.0
Trichloroethene EPA 8260B 0.302 0.2 <2.0 <0.6 <0.2 <0.2 <0.2 4.1 <2.0 10
Tetrachloroethene EPA 8260B 0.822 0.2 <2.0 <0.6 <0.2 <0.2 <0.2 <0.2 <2.0 2.7
Styrene EPA 8260B NA 0.2 <2.0 <0.6 <0.2 <0.2 <0.2 8.5 <2.0 <0.2
Constituent Analytical Scrzeoeor:ling L;:;;ﬁti‘r’];y PL2-315B | PL2-330A | PL2-330B | OA12-04A OA(éﬁ'po)”'A OA12-04B | 0A12-058
Method - 10/8/2009 | 10/7/2009 | 10/8/2009 | 10/7/2009 10/7/2009 | 10/7/2009
Level Limit 10/7/2009
Volatile Organic Compounds (VOCs)
Benzene EPA 8260B 4.48 0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2
Toluene EPA 8260B NA 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Ethylbenzene EPA 8260B 2,100 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Vinyl chloride EPA 8260B 0.731 0.2 1.6 <0.2 2.6 0.2 0.2 0.6 0.5
Methylene chloride EPA 8260B NA 0.5 1.6 0.8 1.4 1.0 1.0 0.9 1.1
Acetone EPA 8260B NA 2.5 120 6.0 <5.0 <5.0 <5.0 <5.0 <5.0
Carbon disulfide EPA 8260B 34,300 0.2 0.6 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
trans-1,2-Dichloroethene EPA 8260B NA 0.2 <0.2 0.7 <0.2 0.6 0.6 0.5 0.4
cis-1,2-Dichloroethene EPA 8260B 1,550 0.2 0.8 13 15 8.5 9.2 17 21
2-Butanone EPA 8260B NA 2.5 490 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Trichloroethene EPA 8260B 0.302 0.2 <0.2 15 <0.2 13 13 <0.2 <0.2
Tetrachloroethene EPA 8260B 0.822 0.2 <0.2 3.4 <0.2 2.0 2.0 <0.2 <0.2
Styrene EPA 8260B NA 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Notes:
< = not detected at the listed reporting limit

pg/L= micrograms per liter
NA = not applicable




ATTACHMENT D
DATA VALIDATION REPORTS

ENVIRONMENTAL PARTNERS INC



Associates TECHNICAL MEMORANDUM

Date: 10/16/2009 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, Jeff Dengler, EPI Email: jill_lamberts@golder.com

RE: BOEING PLANT 2 — INTERIM MEASURE GROUNDWATER PERFORMANCE MONITORING
FOR OTHER AREA 12 (OA 12) PLUME 2-60S AREA DATA VALIDATION QA/QC REVIEW

1.0 INTRODUCTION

A total of 17 water samples (including 2 field duplicates and 2 trip blanks) were collected August 3 and 4,
2009 as part of the Boeing Plant 2 Groundwater Interim Measures Work Plan for Other Area 12 (OA 12)
(November, 2007). Samples were analyzed by Analytical Resources Incorporated (ARI) of Tukwila,
Washington and Microbial Insights of Rockford, Tennessee for the following parameters:

Volatile Organic Compounds (VOCs) by EPA Method 8260C

Total Organic Carbon (TOC) by EPA 415.1

Dissolved Gases (Methane, Ethane, and Ethene — MEE) by Modified RSK 175

Dissolved Metals (Priority Pollutant Metals - Silver, Arsenic, Beryllium, Cadmium,
Chromium, Copper, Mercury, Nickel, Lead, Antimony, Selenium, Thallium, and Zinc.
Additional metals — Iron, Vanadium, and Manganese) by EPA Methods 200.8, 6010B,
and 7470A

B Ferrous Iron by SM 3500 FeD
Anions (Bromide, N-Nitrate, and Sulfate) by EPA 300.0

B Organic Volatile Fatty Acids (VFAs) (Pyruvic, Lactic, Formic, Acetic, Propionic, and
Butyric Acids) by ion chromatography by Microbial Insights

B Bio-Dechlor Bacterial Census by gDHC (RT-PCR) — dehalococcoides by Microbial
Insights

With the exception of the metabolic acids analysis, samples were analyzed in accordance with
procedures described in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (USEPA
SW-846, 3rd edition) 8260C, 6010B, metals, EPA Method 200.8, Revision 5.5; Determination of Trace
Elements in Water and Wastes by Inductively Coupled Plasma-Mass Spectrometry, Standard Methods for
the Examination of Water and Wastewater (20th Edition). Methods SM3500 Fe-D, RSK 175, 415.1 and
300.0.

The bacterial and metabolic acids analyses were analyzed in accordance with the Microbial Insights
Standard Operating Procedures.

2.0 SAMPLE DELIVERY GROUPS, SAMPLES AND ANALYSES

Samples were analyzed and results reported by the laboratory in batch numbers as summarized below:
P198, 006GH (VOCs, TOC, MEE, Ferrous lIron, Anions, VFAs, Dissolved Metals, and Bacterial

Census):
GW-090803-0A12-05B-0 GW-090803-0A12-04A-0 GW-090803-PL2-315B-0

bp2 oa 12 im perf 06 dv report - 102109 - final

Golder Associates Inc.
18300 NE Union Hill Road, Suite 200
Redmond, WA 98052 USA
Tel: (425) 883-0777 Fax: (425) 882-5498 www.golder.com

Golder Associates: Operations in Africa, Asia, Australasia, Europe, North America and South America



Boeing Plant 2 — IM Groundwater Monitoring October 2009

OA 12 Data Validation QA/QC Review 2 013-1646-009.300.06
GW-090803-OA12-05B-1 GW-090803-PL2-330A-0 GW-090803-PL2-315B-1
GW-090803-OA12-04B-0 GW-090803-PL2-330B-0 GW-090803-PL2-315A-0

Trip Blank

PJ0O5, 031GF (VOCs, TOC, MEE, Ferrous Iron, Anions, VFAs, Dissolved Metals, and Bacterial
Census):

GW-090804-0A12-03B-0 GW-090804-0A12-02B-0 GW-090804-0OA12-01B-0
GW-090804-0A12-03A-0 GW-090804-0A12-02A-0 GW-090804-OA12-01A-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) and the National Functional Guidelines for Inorganic
Data Review (EPA, 2004), 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:

B SDG PI98 and PJO05: Formic Acid results reported as “NA”. Unable to determine if it
means < RL or if it was not analyzed. Microbial Insights was contacted. The response
on 10/6/2009 determined that Formic Acid was not analyzed as it is not part of the lactate
breakdown process and is not required. It was analyzed inadvertently in earlier sampling
efforts and will not be run for future events. No further action.

B SDGs PI98: Cooler receipt form indicates that the VOC vials for sample GW-090803-
PL2-3135A-0 had one large bubble in one of the vials. No action was required since the
samples were all analyzed within 7 days and the other two vials were ok.

B SDG PJ05: ARI sample receiving noted that there were small to large bubbles in 7 of 8
VOA vials for GW-090804-OA12-02B-0. No action was taken other than to note since
the samples were analyzed in < 7days.

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.

gt i
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s
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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 PI98: ARI sample receiving noted that there was a large bubble in one of the three
HCI VOA vials for GW-090803-PL2-315A-0. No action was taken other than to note
since the other two vials were ok and the samples were analyzed in < 7days.

B SDG PJ05: ARI sample receiving noted that there were small to large bubbles in 7 of 8
VOA vials for GW-090804-OA12-02B-0. No action was taken other than to note since
the samples were analyzed in < 7days.

B SDG PJO5: The Chain of Custody indicated that all samples for VOCs were submitted
unpreserved. No action was required since all samples were analyzed within 7 days.

4.3 Laboratory Reporting Limits

The laboratory achieved the reporting limits (RLs) required by the approved quality assurance project plan
(EPI, 2007) 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
(Hg/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 1.0 5.0
Vinyl Acetate 0.5 1.0
2-Chloroethylvinylether 0.5 1.0
4-Methyl-2-Pentanone 1.0 5.0
2-Hexanone 1.0 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

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 with the following
exceptions:
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B SDG PI98: The case narrative listed that the CCAL from 8/6/2009 was out of control low
for Bromomethane. The lab qualifies detects as “Q” (%D > 20%). All results for
Bromomethane from 8/6/09 were qualified as estimated (J/UJ) due to possible low bias.

B SDG PJO5: The case narrative listed that the CCAL from 8/8/2009 was out of control low
for Bromomethane. The lab qualifies detects as “Q” (%D > 20%). All results for
Bromomethane from 8/8/09 were qualified as estimated (J/UJ) due to possible low bias.

45 Blank Contamination — acceptable
The method blanks and trip blanks were free of contamination with the following exceptions:

B SDG PI98: The Trip Blank contained Methylene Chloride above the RL. No action was
required since all other associated samples had no detections for Methylene Chloride.

4.6 Surrogate Recovery — acceptable

All surrogate recoveries were within control limits.

4.7  Matrix Spike Compound Recovery

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-090804-OA12-02A-
0 in SDG PJ05. 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 exceptions:

B SDG PI98: MS/MSD analysis was not performed in this SDG. Please refer to
LCS/LCSD and field duplicate data for precision and accuracy information.

B SDG PJ05: The MS and MSD percent recoveries were out of control low for acetone.
The parent sample (GW-090804-OA12-02A-0) was qualified as estimated (J) due to a
possible low bias from matrix effects.

B SDG PJ05: The MS percent recovery was out of control high for styrene. No action was
taken since the MSD and LCS/LCSD recoveries were in control and styrene was not
detected in the parent sample.

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

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 with the following exceptions:

B SDG PI98: The case narrative noted that the LCS % recoveries for the 8/6/09 analysis
were out of control low for Bromomethane. The LCSD % recovery was in control. All
associated samples for the 8/6/09 analysis were qualified as estimated (UJ/J) for
Bromomethane due to a low bias and associated poor ccal performance.

4.9 Field Duplicate Sample Analysis

Field duplicate samples were collected and analyzed as follows:
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TABLE 2
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
P198 GW-090803-PL2-315B-0 GW-090803-PL2-315B-1
P198 GW-090803-0OA12-05B-0 GW-090803-OA12-05B-1

Field duplicate analysis criteria were met.

5.0 METHANE, ETHANE, AND ETHENE (MEE)

The laboratory provided summary forms for compounds methane, ethane, and ethene. The items
reviewed during validation are summarized below.

5.1 Analytical Methods — acceptable

Samples for MEE parameters were analyzed using EPA Method RSK-175 (Modified).

5.2 Sample Holding Times — acceptable

All samples were prepared and analyzed within the recommended holding times 14 days from collection
to analysis. Please note that the QAPP stipulates that the hold time for MEE is 7 days. The lab was
contacted to verify the hold time 5/11/2009. The lab responded that the QAPP was incorrect and the true
hold time is 14 days. No action required other than to note.

5.3 Laboratory Reporting Limits — acceptable
The laboratory achieved the reporting limits (RLs) required by the QA Plan with the following exception:
B Table 5 of the QAPP stipulates a reporting level of 1.0 pg/L for methane, ethane, and
ethene. The ARI reporting level for methane was 0.7 pg/L, 1.2 pg/L for ethane, and 1.1
ug/L for ethane. EPI's project manager was contacted and approved the slightly higher
limits [personal comm. J. Dengler]. No further action was taken other than to note this.
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-090804-OA12-02A-
0 in SDG PJ05. 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 exceptions:

B SDG PI98: MS/MSD analysis was not performed in this SDG. Please refer to
LCS/LCSD and field duplicate data for precision and accuracy information.

B SDG PJO5: The MS/MSD recoveries were out of control low for methane. No action was
taken since the spike amount was less than 4 times the sample result.

bp2 o0a 12 im perf 06 dv report - 102109 - final



Boeing Plant 2 — IM Groundwater Monitoring October 2009
OA 12 Data Validation QA/QC Review 6 013-1646-009.300.06

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
P198 GW-090803-PL2-315B-0 GW-090803-PL2-315B-1

Field duplicate analysis criteria were met.

6.0 INORGANICS — DISSOLVED METALS

The laboratory provided a provided a summary data package for review of metals analyses and the items
reviewed during validation are summarized below.

6.1 Analytical Methods — acceptable

Samples for dissolved metals analysis were prepared using EPA Methods 3010A and 7000 Series.
Metals analysis was completed by EPA Methods 6010B and 200.8, and mercury by EPA Method 7470A.
No sampling, documentation, and reporting discrepancies were noted.

6.2 Sample Holding Times and Preservation — acceptable

All samples were prepared and analyzed within the recommended holding period from the date of
collection; 180 days for metals and 28 days for mercury. All holding time criteria were met but the
following observations were noted:

B SDG PJ05: Samples GW-090804-OA12-02A-0 and GW-090804-OA12-02B-0 were
submitted with a preservation greater than a pH of 2. The lab preserved the samples
upon receipt. No further action was required.

6.3 Laboratory Reporting Limits

All metals listed in the Phase Il Sampling Plan (2005) QAPP were analyzed for and requested reporting
levels were met with the following exceptions:

TABLE 4
Laboratory Reporting Limit Differences

Compound | QAPP Table C- Lab Reported RLs
1B RLs (ug/L) (ug/L)
Arsenic 0.5 0.2
Copper 0.5 2
Nickel 0.5 10
Selenium 50 0.5
Silver 0.5 3
Zinc 6 10
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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.

No action was taken for the discrepancies listed above as the RL increases have been documented in the
June 2009 QAPP Compendium (Golder, 2009)
6.4 Blank Contamination — acceptable

The method blanks were free of target compounds.

6.5 Laboratory Control Sample Recovery
LCS recoveries were within QC limits of 80 to 120 percent with the following exceptions:
B PI98: The LCS percent recovery was out of control high for mercury. All sample results
were qualified as estimated (UJ/J).

6.6 Matrix Spike/Matrix Spike Duplicate Analysis — acceptable

Matrix Spike (MS) analysis was performed on GW-090803-OA12-04B-0 in SDG PI98 and on GW-
090804-0OA12-02A-0 in SDG PJ05. In SDGs where MS data are not available refer to LCS, matrix
duplicate, and field duplicate data for precision and accuracy information. All MS recoveries were
acceptable with the following comments:

B SDG PJ05: The MS recoveries were out of control low for lead. No action was taken
since the spike amount was less than 4 times the sample result.

6.7 Duplicate Analysis — acceptable

Laboratory duplicate analysis was performed on the same selected samples as for the MS analysis listed
in the previous section. Duplicate analysis criteria were met with the following comments:

B SDG PJO5: The duplicate RPD was out of control high for silver. No action was required
because the sample results were < 5X the RL.

6.8 Field Duplicate Sample Analysis

Field duplicate samples were collected and analyzed as follows:

TABLE 5
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
P198 GW-090803-PL2-315B-0 GW-090803-PL2-315B-1

Field duplicate analysis criteria were met.

7.0 GENERAL CHEMISTRY - TOTAL ORGANIC CARBON, FERROUS IRON,
ANIONS, VOLATILE FATTY ACIDS, AND BACTERIAL CENSUS
The laboratory (ARI) provided a Level | data package for analysis TOC, ferrous iron, and anions; the

items reviewed during validation are summarized below. Microbial Insights provided a Level | data
package for analysis of the organic volatile fatty acids (VFAs) and bacterial census.
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7.1 Analytical Methods and Reporting — acceptable

The anions (Bromide, N-Nitrate, and Sulfate) were analyzed using EPA method 300.0. Total Organic
Carbon was analyzed by EPA Method 415.1. Ferrous Iron was analyzed by Standard Method 3500 FeD.
Organic Volatile Fatty Acids (VFAs) (Pyruvic, Lactic, Acetic, Propionic, and Butyric) were analyzed by ion
chromatography at Microbial Insights. The Bio-Dechlor Bacterial Census was analyzed by gDHC (RT-
PCR) — dehalococcoides by Microbial Insights. All methods and reporting requirements were met with the
following observations:

B All SDGs: Formic Acid results were reported as “NA”. Microbial Insights was contacted
to determine if “NA” meant “not detected” or “not available”. An email response dated
October 6, 2009 from Poonam Sheth stated the following “Formic acid was not analyzed.
The formic acid is not part of the lactate breakdown products and should not have been
included originally in the VFA suite. Hence we no longer run this analyte.” No further
action was taken other than to note.

7.2  Sample Holding Times and Preservation
All samples were prepared and analyzed within the recommended holding period from the date of
collection to analysis. Sample preservations met the QAPP requirements with the following exceptions:
B SDG PI98: Preservations failed for TOC for a few samples upon receipt. The lab
documented adjusting the pH to the correct level during the receiving process.

B SDG PI98: The holding time of 48 hours was exceeded for the gDHC analysis based on
the reported data sheets. Upon further review of the electronic data package, it was
determined that the samples were extracted within the 48 hour hold time. No action was
required.

B SDGs PI98 and PJ05: The holding time of 7 days was exceeded for the VFA analysis.
All samples were qualified as estimated (J/UJ).
7.3  Laboratory Reporting Limits — acceptable
The laboratory achieved the reporting limits (RLs) required by the approved QAPP (EPI, 2007) with the
following comments:
B 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.

B SDGs PI98 and PJ05: RLs for Lactic and Pyruvic Acid were elevated at 25 and 10 mg/L,
respectively instead of the 1 mg/L listed in the QAPP. No action was taken other than to
note as the purpose of this analysis is qualitative rather than quantitative and results are
examined how they change over time.

7.4  Blank Contamination — acceptable

The calibration blanks and/or method blanks were free of target compounds.

7.5 Laboratory Control Spike and/or Standard Reference Material Recovery —
acceptable

A standard reference material (SRM) sample was analyzed for bromide, N-nitrate, sulfate and total
organic carbon for each analytical batch. All SRM recoveries were acceptable.

An LCS was analyzed for Ferrous Iron and the recoveries were in control.

No LCS or SRMs were analyzed for VFAs and gDHC. No action was taken other than to note.
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7.6  Matrix Spike/Matrix Spike Duplicate Analysis

Matrix Spike (MS) analysis was performed on GW-090803-OA12-05B-0 for TOC, on GW-090803-PL2-
330A-0 for Ferrous Iron, and on GW-090803-PI2-330B-0 for bromide, N-nitrate, and sulfate in SDG P198
and on GW-090804-OA12-02A-0 for bromide, N-nitrate, sulfate, TOC, and VFAs in SDG PJ05. In SDGs
where MS data are not available refer to LCS, matrix duplicate, and field duplicate data for precision and
accuracy information. All MS recoveries were acceptable with the following comments:

B SDG PI98 and PJ05: An MS/MSD was performed on sample GW-090804-OA12-02A-0
for VFA analysis. The spike amount was not reported by the lab, so the lab was
contacted and it was determined that the samples had been spiked with 100 mg/L of
VFAs. Percent recoveries were calculated (see Table 6) and it was determined that all of
the MS/MSD percent recoveries were out of control low or high except for Propionic and
Butyric acid. No further action was required since all VFA samples had already been
qualified as estimated (J/UJ) due to a holding time exceedance.

TABLE 6
MS/MSD Percent Recovery Calculations

Spike MS MSD

Result | Amount Result Result
Compound | (mg/L) | (mg/L) | LCL% | UCL% | (mg/L) | %Rec | (mg/L) | %Rec | %RPD
Pyruvic <10 100 75 125 9.6 9.6 3.4 3.4 95.4
Lactic 13 100 75 125 30 17.0 25 12.0 34.5
Acetic 2100 100 75 125 870 n/a 920 n/a 4.1
Propionic 69 100 75 125 160 91.0 180 111.0 19.8
Butyric 100 100 75 125 190 90.0 210 110.0 20.0

B SDG PI98: An MS was performed on sample GW-090803-OA12-05B-0 for TOC and the
percent recovery was found to be out of control high for TOC. Sample GW-090803-
OA12-05B-0 was qualified as estimated (J) due to a possible high bias due to matrix
effects. The SRM was in control.

7.7 Duplicate Analysis
Laboratory duplicate analysis was performed on the same selected samples as for the MS analysis listed
in the previous section. Duplicate analysis criteria were met with the following comments:

B SDG PJ05: The MS/MSD RPD was out of control for pyruvic acid. No action was
required because the sample results were < 5X the RL.

B SDG PJ98: The duplicate for Bromide was out of control. All samples were qualified as
estimated (J/UJ) for a poor RPD.

7.8 Field Duplicate Sample Analysis

Field duplicate samples were collected and analyzed as follows:

TABLE 7
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
P198 GW-090803-PL2-315B-0 GW-090803-PL2-315B-1
P198 GW-090803-OA12-05B-0 GW-090803-OA12-05B-1
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Field duplicate analysis criteria were met with the following exceptions:

B PI98: The RPD for gDHC for the field duplicate samples GW-090803-PL2-315B-0 and
GW-090803-PL2-315B-1 was out of control high at 74% RPD. No action was taken other
than to note.

8.0 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.

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 quality control criteria were not met.

R - Data are rejected due to significant exceedence 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.

9.0 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.

October 16, 2009

Jill L Date
Staff(E |ronmental Scientist, Golder

October 21, 2009

Kent Angelos Date
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Principal & Project Director, Golder
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Ass0c1ates TECHNICAL MEMORANDUM
Date: 12/15/2009 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 — OA12 IM DATA VALIDATION REVIEW, OCT09 SAMPLE EVENT

1.0 INTRODUCTION

A total of 19 water samples (including 2 field duplicates and 2 trip blanks) were collected October 7-9,
2009 as part of the Boeing Plant 2 Groundwater Interim Measures Work Plan for Other Area 12 (OA 12)
(November, 2007). Samples were analyzed by Analytical Resources Incorporated (ARI) of Tukwila,
Washington, Microbial Insights of Rockford, Tennessee and Microseeps of Pittsburgh, PA for the
following parameters:

Volatile Organic Compounds (VOCs) by EPA Method 8260C
Total Organic Carbon (TOC) by EPA 415.1
Dissolved Gases (Methane, Ethane, and Ethene — MEE) by Modified RSK 175

Dissolved Metals (Priority Pollutant Metals - Silver, Arsenic, Beryllium, Cadmium,
Chromium, Copper, Mercury, Nickel, Lead, Antimony, Selenium, Thallium, and Zinc.
Additional metals — Iron, Vanadium, and Manganese) by EPA Methods 200.8, 6010B,
and 7470A

B Ferrous Iron by SM 3500 FeD
Anions (Bromide, N-Nitrate, and Sulfate) by EPA 300.0

B Organic Volatile Fatty Acids (VFAs) (Pyruvic, Lactic, Formic, Acetic, Propionic, and
Butyric Acids) by ion chromatography by Microbial Insights

B Bio-Dechlor Bacterial Census by qgDHC (RT-PCR) — dehalococcoides by Microbial
Insights

With the exception of the metabolic acids analysis, samples were analyzed in accordance with
procedures described in Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (USEPA
SW-846, 3rd edition) 8260C, 6010B, metals, EPA Method 200.8, Revision 5.5; Determination of Trace
Elements in Water and Wastes by Inductively Coupled Plasma-Mass Spectrometry, Standard Methods for
the Examination of Water and Wastewater (20th Edition). Methods SM3500 Fe-D, RSK 175, 415.1 and
300.0.

The bacterial and metabolic acids analyses were analyzed in accordance with the Microbial Insights
Standard Operating Procedures and Microseeps Standard Operating Procedures.

2.0 SAMPLE DELIVERY GROUPS, SAMPLES AND ANALYSES

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

SDG: PSO01 (VOCs, TOC, MEE, Ferrous Iron, Metals, Anions, VFA, gDHC)

GW-091008-PL2-330B-0 GW-091008-PL2-315B-0 GW-091008-PL2-315A-0

GW-091008-OA12-02B-0 GW-091008- OA12-02B-1 GW-091008-OA12-02A-0
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| GW-091008-OA12-02A-4 | TRIP BLANK

SDG: PR78/PS02 (VOCs, TOC, MEE, Ferrous Iron, Metals, Anions, VFA, gDHC)

GW-091007-OA12-05B-0 GW-091007-OA12-04B-0 GW-091007-OA12-04A-0

GW-091007-OA12-04A-1 GW-091007-PL2-330A-0 TRIP BLANK

SDG: PS15 (VOCs, TOC, MEE, Ferrous Iron, Metals, Anions, VFA, gDHC)

GW-091009-OA12-03A-0 GW-091007-OA12-03B-0 GW-091007-OA12-01B-0

GW-091007-OA12-01A-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) and the National Functional Guidelines for Inorganic
Data Review (EPA, 2004), 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:

B PSO01 - small and pea-sized bubbles in samples from ..315B, 02B and 02A locations, no
action taken. Metals preservation for 315B and 02A/B samples was insufficient, pH
adjusted in lab, no action 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, 2007) 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

,;,’
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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 1.0 5.0
Vinyl Acetate 0.5 1.0
2-Chloroethylvinylether 0.5 1.0
4-Methyl-2-Pentanone 1.0 5.0
2-Hexanone 1.0 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
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

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on ...02A-4 in SDG PSO01.
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 exceptions:

B PS01: Bromomethane, vinyl acetate low MS recovery — no action; MIBK and 2-hexanone
high MS/MSD recovery — no action.

Refer to Laboratory Control Sample data and field duplicate data for additional precision and accuracy
information.
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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
PS01 GW-091008-0OA12-02B-0 GW-091008- OA12-02B-1
PR78 GW-091007-OA12-04A-0 GW-091007-OA12-04A-1

Field duplicate analysis results were acceptable.

5.0 METHANE, ETHANE, AND ETHENE (MEE)

The laboratory provided summary forms for compounds methane, ethane, and ethene. The items
reviewed during validation are summarized below.

5.1 Analytical Methods — acceptable

Samples for MEE parameters were analyzed using EPA Method RSK-175 (Modified).

5.2 Sample Holding Times — acceptable

All samples were prepared and analyzed within the recommended holding times 14 days from collection
to analysis. Please note that the QAPP stipulates that the hold time for MEE is 7 days, which is incorrect
the correct holding time requirement for MEE analyses is 14 days.

5.3 Laboratory Reporting Limits — acceptable

The laboratory achieved the reporting limits (RLs) required by the QA Plan with the following exception:

B Table 5 of the QAPP stipulates a reporting level of 1.0 pug/L for methane, ethane, and
ethene. The ARI reporting level for methane was 0.7 pg/L, 1.2 pg/L for ethane, and 1.1
pg/L for ethane. No further action was taken other than to note this.

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 ...02A-4 in SDG PSO01.
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.
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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
PS01 GW-091008-0OA12-02B-0 GW-091008- OA12-02B-1
PR78 GW-091007-OA12-04A-0 GW-091007-OA12-04A-1

Field duplicate analysis criteria were met.

6.0 INORGANICS — DISSOLVED METALS

The laboratory provided a provided a summary data package for review of metals analyses and the items
reviewed during validation are summarized below.

6.1 Analytical Methods — acceptable

Samples for dissolved metals analysis were prepared using EPA Methods 3010A and 7000 Series.
Metals analysis was completed by EPA Methods 6010B and 200.8, and mercury by EPA Method 7470A.
No sampling, documentation, and reporting discrepancies were noted.

6.2 Sample Holding Times and Preservation — acceptable

All samples were prepared and analyzed within the recommended holding period from the date of
collection; 180 days for metals and 28 days for mercury. All holding time and preservation criteria were
met but the following observations were noted:

B PS01: metals samples preservation for ..315B, ...02B and ...02A did not pass the pH <2
check upon receipt and were readjusted at the laboratory.

6.3 Laboratory Reporting Limits

All metals listed in the Phase Il Sampling Plan (2005) QAPP were analyzed for and requested reporting
levels were met with the following exceptions:

TABLE 4
Laboratory Reporting Limit Differences

Compound | QAPP Table C- Lab Reported RLs
1B RLs (ug/L) (ug/L)
Arsenic 0.5 0.2
Copper 0.5 2
Nickel 0.5 10
Selenium 50 0.5
Silver 0.5 3
Zinc 6 10
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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.

No action was taken for the discrepancies listed above as the RL increases have been documented in the
June 2009 QAPP Compendium (Golder, 2009)

6.4 Blank Contamination — acceptable

The method blanks were free of target compounds.

6.5 Laboratory Control Sample Recovery - acceptable

LCS recoveries were within QC limits of 80 to 120 percent.

6.6 Matrix Spike/Matrix Spike Duplicate Analysis — acceptable

Matrix Spike (MS) analysis was performed on ...02A-4 in SDG PS01. In SDGs where MS data are not
available refer to LCS, matrix duplicate, and field duplicate data for precision and accuracy information.
All MS recoveries were acceptable.

6.7 Duplicate Analysis — acceptable

Laboratory duplicate analysis was performed on the same selected samples as for the MS analysis listed
in the previous section. Duplicate analysis criteria were met.

6.8 Field Duplicate Sample Analysis — acceptable

Field duplicate samples were collected and analyzed as follows:

TABLE 5
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
PS01 GW-091008-0A12-02B-0 GW-091008- OA12-02B-1
PR78 GW-091007-OA12-04A-0 GW-091007-OA12-04A-1

Field duplicate analysis criteria were met.

7.0 GENERAL CHEMISTRY - TOTAL ORGANIC CARBON, FERROUS IRON,
ANIONS, VOLATILE FATTY ACIDS, AND BACTERIAL CENSUS

The laboratory (ARI) provided a Level | data package for analysis TOC, ferrous iron, and anions; the
items reviewed during validation are summarized below. Microbial Insights provided a Level | data
package for analysis of the organic volatile fatty acids (VFAs) and bacterial census.

7.1  Analytical Methods and Reporting — acceptable

The anions (Bromide, N-Nitrate, and Sulfate) were analyzed using EPA method 300.0. Total Organic
Carbon was analyzed by EPA Method 415.1. Ferrous Iron was analyzed by Standard Method 3500 FeD.
Organic Volatile Fatty Acids (VFAs) (Pyruvic, Lactic, Acetic, Propionic, and Butyric) were analyzed by ion
chromatography at Microbial Insights. The Bio-Dechlor Bacterial Census was analyzed by qgDHC (RT-
PCR) — dehalococcoides by Microbial Insights. All methods and reporting requirements were met.

—
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7.2 Sample Holding Times and Preservation - acceptable

All samples were prepared and analyzed within the recommended holding period from the date of
collection to analysis. Sample holding times and preservations met the QAPP requirements.

7.3 Laboratory Reporting Limits - acceptable

The laboratory achieved the reporting limits (RLs) required by the approved QAPP (EPI, 2007) with the
following comments:

B 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.

B SDG PS02: The RL for Lactic Acid was elevated at 10 mg/L, instead of the 1 mg/L listed
in the QAPP. No action was taken other than to note as the purpose of this analysis is
qualitative rather than quantitative and results are examined how they change over time.

7.4  Blank Contamination — acceptable
The calibration blanks and/or method blanks were free of target compounds.

7.5 Laboratory Control Spike and/or Standard Reference Material Recovery —
acceptable

A standard reference material (SRM) sample was analyzed for bromide, N-nitrate, sulfate and total
organic carbon for each analytical batch. All SRM recoveries were acceptable.

An LCS was analyzed for Ferrous Iron and the recoveries were in control.

No LCS or SRMs were analyzed for VFAs and gDHC. No action was taken other than to note.

7.6  Matrix Spike/Matrix Spike Duplicate Analysis - acceptable

Matrix Spike (MS) analysis was performed for anions, TOC and VFA, recoveries were acceptable.

7.7 Duplicate Analysis - acceptable

Laboratory duplicate analysis was performed for TOC, Ferrous Iron and Anions. Duplicate analysis
criteria were met.

7.8 Field Duplicate Sample Analysis - acceptable

Field duplicate samples were collected and analyzed as follows:

TABLE 7
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
PS01 GW-091008-0OA12-02B-0 GW-091008- OA12-02B-1
PR78 GW-091007-OA12-04A-0 GW-091007-OA12-04A-1

Field duplicate analysis criteria were met.

8.0 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:
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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
guality 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 quality control criteria were not met.

R - Data are rejected due to significant exceedence 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.

9.0 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.

%m December 15, 2009
Kent Angelos Date

Principal Environmental Scientist
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