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ACRONYMS
cells/mi halorespirer bacterial cells per milliliter
cocC contaminant of concern
°Cc degrees Celsius
DCE dichloroethene
DDC density-driven convection
DO dissolved oxygen
DPT direct-push technology
EPA United States Environmental Protection Agency
EPI Environmental Partners, Inc.

ERD enhanced reductive dechlorination
IM Interim Measure

mg/L milligrams per liter

mS/cm milliSiemens per centimeter

mV millivolts

po/L micrograms per liter

NTU nephlometric turbidity units

NO; nitrate ion

ORP oxidation-reduction potential

PCE tetrachloroethene

PPM priority pollutant metals

RT-PCR real time polymerase chain reaction
SAP Sampling and Analysis Plan

SO, sulfate ion

TCE trichloroethene

TOC total organic carbon

VC vinyl chloride

VOC volatile organic compound
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1.0 INTRODUCTION

This second semiannual report presents data and evaluations of third and fourth quarter sample
results for the Enhanced Reductive Dechlorination (ERD) Interim Measure (IM) at the 2-66
Sheetpile in the 2-66 Area at Boeing Plant 2. The report covers data generated during the time
period from May 2009 through October 2009.

In a letter dated August 18, 2008 from the United States Environmental Protection Agency
Region X (EPA) to Boeing, EPA gave approval to implement the Interim Measure Work Plan for
2-66 Sheetpile (Environmental Partners, Inc. [EPI], 2008). This work plan presented details for
continued groundwater remediation to be performed on groundwater impacted by chlorinated
volatile organic compounds (VOCs) inside the 2-66 Sheetpile. Figure 1 presents a general
location map of Plant 2 and Figure 2 is a site representation showing the location of the 2-66
Sheetpile at Plant 2.

In a letter to Boeing dated September 17, 2009, EPA required two modifications to the approved
2-66 ERD IM work plan. The modifications are:

* Quarterly sampling of all monitoring wells inside the 2-66 sheetpile for VOCs, metals, and
pH; and

* Quarterly sampling of wells PL2-041AA, PP-2B-O, and PP-4B-O for VOCs, metals, and
pH.

The letter also specified that Boeing was to continue with its plan to sequence analyses for other
constituents at wells inside the sheetpile. In response to this letter, Boeing issued a revised
Interim Measure Work Plan for 2-66 Sheetpile dated October 19, 2009 (EPI, 2009a). The work
plan modifications added wells PL2-041AA (008A), PL2-008C, PP-2B-O, and PP-4B-O to the
monitoring schedule effective the fourth quarter sampling event (October 2009). Well PP-3C-I
may be added to the quarterly monitoring schedule, if required by EPA pending review of
analytical results.

Two IMs were previously completed in this area. In 1994, the sheetpile structure was installed to
contain the bulk of high-concentration VOCs and to prevent migration of VOC-impacted
groundwater to the Duwamish Waterway. A 2001 study concluded that, based on hydraulic and
contaminant concentration data, the 2-66 Sheetpile structure effectively contains the bulk of VOC
impacted soil and groundwater in the area (Weston, 2001). In 2004, two density-driven
convection (DDC) wells were installed inside the sheetpile to remediate vadose zone soil and
groundwater within the 2-66 Sheetpile structure. Results of an evaluation in 2006 indicated that
contaminant mass inside the sheetpile was reduced by approximately 98 percent in both soil and
groundwater as reported in the Interim Measure Evaluation and Completion Report at the
Building 2-66 Sheetpile (EPI, 2007a). This report concluded that continued operation of the DDC
system to remediate the last few hundred pounds of VOCs would be inefficient and remediation
could be more effectively performed using in situ ERD. Based on these results Boeing proposed
and EPA approved the application of ERD as the next IM remediation step at the 2-66 Sheetpile.
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Analytical results presented in the 2-66 Area Data Gap Investigation Report (EPI, 2007b) indicate
that the main contaminants of concern (COCSs) inside the 2-66 Sheetpile are trichloroethene
(TCE), cis-1,2-dichloroethene (DCE), and vinyl chloride (VC). Figures showing the distribution
and constituent concentrations of impacted groundwater within the sheetpile structure are
presented in the 2-66 Area Data Gap Investigation Report (EPI, 2007b) and in the IM Work Plan
(EPI, 2009a). Figure 3 presents a detailed drawing of the 2-66 Sheetpile and vicinity showing
direct-push injection points and monitoring wells associated with the ERD IM.
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2.0 INTERIM MEASURE IMPLEMENTATION

ERD is an in situ chemical application that manipulates groundwater geochemistry to promote the
growth of certain bacteria that are effective in the reductive degradation of chlorinated VOCs.
Under appropriate conditions certain bacteria can metabolize chlorinated VOCs by successively
removing chlorine atoms from the ethene backbone until only ethene or ethane gas remains.

Implementation of the 2-66 ERD IM consisted of the following steps, which were reported in 2-66
Enhanced Reductive Dechlorination Interim Measure — First Semiannual Report (EPI, 2009b).

* Baseline groundwater monitoring
* Injection of the nutrient substrate solution
* Performance monitoring of the remedial technology

Baseline groundwater sampling was performed at 15 monitoring wells inside the 2-66 Sheetpile
on August 27 and September 2 and 3, 2008. Baseline monitoring was conducted to provide initial
COC concentrations and subsurface geochemical conditions prior to implementing ERD.

A nutrient substrate solution of approximately 6 percent sugar and 2,400 milligrams per liter
(mg/L) of sodium bicarbonate buffer in potable water was injected by direct-push technology
(DPT) into a grid of 26 locations spread uniformly inside of the 2-66 Sheetpile at the locations
shown in Figure 3. The substrate injections took place from October 7 to 16, 2008. Because the
B level of the aquifer is naturally more anaerobic at Plant 2, less nutrient substrate was injected to
promote ERD in the B level. Approximately 9,500 pounds of sugar was injected throughout the 2-
66 Sheetpile; 7,520 pounds (13,400 gallons) were injected into the A level and 1,980 pounds
(3,500 gallons) were injected into the B level. A complete description of the nutrient substrate
injection is presented in the First Semiannual Report (EPI, 2009b).

Groundwater pH was routinely monitored after injections. A buffer solution of sodium bicarbonate
in potable water was added twice to a few 2-66 Sheetpile wells to raise groundwater pH to levels
appropriate for bacterial growth. Significantly low pH measurements have not been noted in the
wells associated with the 2-66 ERD IM.

Performance monitoring is done on a quarterly basis to evaluate the degree of success and effect
of the ERD remedial treatment. Performance monitoring results are compared to baseline
monitoring results and previous performance monitoring results to calculate changes in
contaminant concentrations and trends in subsurface conditions. The first and second quarters of
performance sampling took place on January 20 and 21, 2009 and April 20 and 21, 2009,
respectively. Results for the first two quarters are presented in the First Semiannual Report (EPI,
2009b).
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3.0 PERFORMANCE MONITORING METHODOLOGY

Groundwater samples were collected using the methods and procedures presented in Section 3.3
“Sampling Procedures” of the Sampling and Analysis Plan (SAP), found in Appendix A of the
revised IM Work Plan (EPI, 2009a). Sampled wells are listed below and their locations are shown
in Figure 3.

* PL2-010A * PL2-035A * PP-2B-O*
* PL2-017A * PL2-041AA* (008A) < PP-3A-I

* PL2-021A * PL2-008B * PP-3B-I

* PL2-021B * PL2-008C* * PP-4B-I

* PL2-021C * PP-1B-I * PP-4B-O*
* PL2-031A * PP-2B-I * PP-5B-I

* PL2-032A

Wells marked with an asterisk were added to the performance monitoring network as directed by
EPA in its September 17, 2009 letter to Boeing. These changes became effective the fourth
quarter sampling event, October 2009. Well PP-3C-1 may be added to the monitoring schedule at
a latter date, if required by EPA, pending review of analytical results. Boeing will continue
monitoring for other ERD-related constituents as indicated in the revised IM Work Plan.

Groundwater samples from all 19 wells are analyzed for VOCs by EPA Method 8260C and
priority pollutant metals (PPM) arsenic and manganese by EPA Methods 200.8 and 6010B.
Selected groundwater samples are also analyzed for the following:

e total organic carbon (TOC) by EPA Method 415.1

e dissolved gases (methane, ethane, and ethane) by EPA Method RSK-175 (modified)
e ferrous iron by Method 3500-FED

* anions (nitrate [NO3] and sulfate [SO4]) by EPA Method 300

e organic (fatty) acids by ion chromatography

* bacterial census of halorespirers by the Bio-Dechlor Census Test RT-PCR.

Tables in the SAP (Appendix A) of the revised IM Work Plan (EPI, 2009a) present the sampling
and analysis schedule and specifications for analytical method reporting limits, containers,
preservation, and holding times.

Some groundwater samples from 2-66 ERD IM wells effervesced when exposed to hydrochloric
acid in preserved VOC sample vials. This reaction can adversely affect VOC analytical results by
stripping VOCs from the sample. To reduce the impact of effervescing samples on analyses,
these samples were collected using unpreserved (i.e., no hydrochloric acid) sample vials. This
necessary deviation from the VOC sampling process in the 2-66 ERD IM work plan is consistent
with approved VOC sampling procedures in data gap investigation work plans. The use of
unpreserved sample vials does not adversely affect sample quality or the analytical reporting
limits; however, laboratory holding time is reduced from 14 days to 7 days.
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4.0 PERFORMANCE MONITORING RESULTS

4.1 Third Quarter Sampling Results

The third quarter of performance monitoring occurred on July 20 and 21, 2009. Field parameter
measurements made during sampling are presented in Table 1 and Attachment A. Third quarter
groundwater analytical data results are presented in Table 2 and Attachment B. Field notes for
the third quarter monitoring event are presented in Attachment C. Data validation results are
presented in Attachment D.

Concentrations of the four main chlorinated VOC constituents (tetrachloroethene [PCE], TCE,
DCE, and VC) at wells PL2-021A and PL2-035A remain in the range of 1,000s micrograms per
liter (ug/L) with chlorinated VOC concentrations at PL2-010A and PP-4B-l in the range of
100s pg/L. With a few exceptions, most other chlorinated VOC results are generally less than
5 ug/L.

TOC concentrations, which are indicative of nutrient substrate, range from non-detect at
PL2-017A to 530 milligrams per liter (mg/L) at PL2-021A. These concentrations are relatively
small compared to the target injection concentrations of 900 mg/L in the B level to 1,500 mg/L in
the A level. Microorganisms have likely consumed much nutrient substrate because the static
groundwater conditions inside the sheetpile do not allow the nutrient substrate to be flushed away
or diluted by groundwater flow. Due to the sheetpile structure there is no advective flow of
groundwater to mix and distribute TOC throughout the sheetpile. Thus, after the initial induced
circulation immediately following nutrient injection, limited dispersion caused by slight tidal
pressure fluctuations and diffusion are the only mechanisms available to cause the nutrient
substrate to mix with groundwater inside the sheetpile.

Detections of ethane and/or ethene dissolved gas concentrations at PL2-032A, PL2-035A, and
PL2-021A indicate that the ERD process has destroyed some of the chlorinated VOCs in the
vicinities of these wells. Field parameter measurements from these same wells and PL2-017A
also indicate reducing conditions necessary for ERD due to methane dissolved gas and ferrous
iron concentrations. Finally, bacterial census for halorespirers concentrations at PL2-017A and
PL2-021A (the only wells analyzed for this variable) indicate the development of the population of
microorganisms required for ERD.

Third quarter performance monitoring results demonstrated that the ERD process is working and
is destroying chlorinated VOCs in groundwater inside the 2-66 Sheetpile.

4.2 Fourth Quarter Sampling Results

The fourth quarter performance monitoring occurred October 19 to 22, 2009. Field parameter
measurements made during sampling are presented in Table 1 and Attachment A. Fourth
quarter groundwater analytical data results are presented in Table 3 and Attachment B. Wells
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PL2-041AA, PL2-008C, PP-2B-O, and PP-4B-O and analyses of VOC and PPM metals at all
wells were added during the fourth quarter monitoring as required by EPA. Field notes for the
fourth quarter monitoring event are presented in Attachment C. Data validation results are
presented in Attachment D.

Chlorinated VOC results for fourth quarter samples are similar to third quarter results with the
greatest concentrations (1,000s pg/L) in samples from PL2-021A and PL2-035A and slightly
lesser concentrations (100s ug/L) in samples from PL2-010A and PP-4B-I. Newly sampled well
PL2-041AA also indicated chlorinated VOC concentrations in the 100s pg/L and newly sampled
wells PP-2B-O and PP-4B-O, located just outside and at depths near the bottom of the sheetpile
wall, had chlorinated VOCs concentrations between approximately 10 ug/L and 50 pg/L.

TOC, dissolved gases, ferrous iron, anion, and organic acid concentration results for fourth
quarter samples were similar to third quarter results. The data trend evaluation discussion in the
following section will provide additional insight into the fourth quarter data. The bacterial census
of halorespirers at PL2-021A significantly increased from the third to the fourth quarter indicating
that this location is responding well to the favorable subsurface conditions caused by the nutrient
substrate injection.

In response to EPA’s September 17" letter to Boeing, PPM metals arsenic and manganese were
analyzed for in every well during the fourth quarter. The greatest concentrations of arsenic
(13.2 pg/L) and manganese (1,530 pg/L) were in the sample from PL2-021A, which has also
shown the greatest ERD response; however, the elevated metal concentrations may be related to
the residual effect of acid injection associated with the previous DDC IM rather than the ERD IM.
PL2-032A, PL2-035A, and PP-1B-l also have manganese concentrations greater than 1,000
Mg/L, but have arsenic concentrations below 2.0 pyg/L. The arsenic concentration of 13.2 pg/L at
PL2-021A is the only concentration that exceeds the Plant 2 background concentration of 8 ug/L
for arsenic and no manganese concentrations exceed the Plant 2 background concentration of
2,000 pg/L for manganese.

4.3 Data Trend Analysis

Table 4 presents analytical results for baseline and the first four quarters of performance
monitoring. Conclusions regarding ERD progress at the 2-66 Sheetpile, based on analytical
results over the 1-year time period since nutrient substrate injection, are presented in the
following paragraphs.

VOC trend data for PL2-021A presented in Table 4 indicate that concentrations of more-
chlorinated VOC compounds (i.e., PCE and TCE) shifted over time to increasing concentrations
of less-chlorinated VOCs (i.e., DCE and VC) and further shifted to decreasing concentrations of
all VOCs, including less-chlorinated VOCs. These trends are apparent in the TCE, DCE, and VC
data of PL2-021A, which are shown graphically in Figure 4. TCE concentrations at this well were
relatively large for the baseline sampling event and decreased during successive quarters. DCE

ENVIRONMENTAL PARTNERS I NC 6
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concentrations initially increased, due to ERD conversion from TCE to DCE, and ultimately
decreased in trend over the sampling events. VC data indicated a steady increase in
concentrations as VC was produced from dechlorination of DCE. Future sampling events at
PL2-021A will be evaluated for decreasing concentrations of VC and increasing concentrations of
ethane and ethene dissolved gases, the final products of reductive dechlorination.

A similar progression from more chlorinated VOCs to lesser chlorinated VOCs is demonstrated by
the data for PL2-035A as presented in Figure 4. At this location the shift in chlorinated VOC
concentrations is limited to DCE and VC data only because PCE was not detected and TCE was
at very low concentrations in baseline data. Although it is more difficult to discern the data trends
at lower concentrations, the ERD degradation process also appears to be demonstrated at PL2-
008B, PL2-032A, PP-4B-I, and PP-2B-I as indicated by the data in Table 4. Data variability
makes interpretation of data from wells with low VOC concentrations difficult.

The increasing trend of dissolved gases, ferrous iron, organic acids, and bacterial census of
halorespirer concentrations at select wells indicates favorable responses to nutrient injections
resulting in successful and ongoing ERD. Analytical data for manganese in samples from PL2-
017A and PL2-021A indicate a decrease in manganese concentration from baseline to fourth
quarter. Arsenic concentrations have increased at PL2-021A from baseline to fourth quarter, but
show no trend at PL2-017A over the same period.

As indicated in Table 1, the lowest measured pH values in groundwater from 2-66 monitoring
wells were generally noted during baseline sampling. The low baseline pH values measured in
PL2-010A and PL2-021A were likely a localized artifact of the acid injection performed at the
DDC wells to prevent fouling during the previous DDC IM. Over time pH values have moderated
and the nutrient substrate injection at the 2-66 Sheetpile has not created any new low pH impacts
that sometimes occur with ERD.

ENVIRONMENTAL PARTNERS I NC 7
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5.0 CONCLUSIONS

Injection of a nutrient substrate solution inside the 2-66 Sheetpile has successfully initiated ERD
and begun to decrease total chlorinated VOC concentrations. Metals concentrations appear not
to have been impacted and undesirable decreases in pH that sometimes result from nutrient
substrate injection have not been noted in the 2-66 ERD IM data.

TOC concentration trends appear to have peaked and are decreasing in most wells. In the year
since the initial nutrient and buffer substrate injection it is likely that microorganisms have
consumed much of the injected substrate and more nutrient solution is needed to maintain
subsurface conditions favorable for ERD. Consistent with the work plan, Boeing plans to perform
a second nutrient and buffer substrate injection in May 2010 to maintain and enhance the
geochemically reducing conditions required for ERD using the same nutrient solution that was
injected in the previous round.

ENVIRONMENTAL PARTNERS I NC 8
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6.0 SCHEDULE

The schedule below gives the dates of expected future performance monitoring and reporting
events for the 2-66 ERD IM. Per the revised work plan, Boeing will conduct performance
monitoring events on a quarterly schedule. EPA will be notified in advance of the planned field
work dates for a future nutrient substrate injection.

Schedule for 2-66 Sheetpile ERD IM

5th Quarter January 2010 Performance Monitoring
Reporting January 2010 2nd Semiannual Report
6th Quarter April 2010 Performance Monitoring
Injection May 2010 Second Nutrient Substrate Injection
7th Quarter July 2010 Performance Monitoring
Reporting July 2010 3rd Semiannual Report

ENVIRONMENTAL PARTNERS I NC 9



2-66 ERD Interim Measure — Second Semiannual Report
Boeing Plant 2, Seattle/Tukwila, Washington

March 11, 2010

7.0 REFERENCES

EPI, 2007a

EPI, 2007b

EPI, 2008

EPI, 2009a

EPI, 2009b

Weston, 2001

ENVIRONM

Environmental Partners, Inc. “Interim Measure Evaluation and Completion
Report at the Building 2-66 Sheetpile.” Boeing Plant 2. The Boeing Company,
Seattle/Tukwila, Washington. November 21, 2007.

Environmental Partners, Inc. “2-66 Area Data Gap Investigation Report.”
Boeing Plant 2. The Boeing Company, Seattle/Tukwila, Washington. June 15,
2007.

Environmental Partners, Inc. “Interim Measure Work Plan for 2-66 Sheetpile.”
Boeing Plant 2. The Boeing Company, Seattle/Tukwila, Washington. July 3,
2008. [OBSOLETE, see EPI, 2009a]

Environmental Partners, Inc. “Interim Measure Work Plan for 2-66 Sheetpile.”
Boeing Plant 2. The Boeing Company, Seattle/Tukwila, Washington. October
19, 2009.

Environmental Partners, Inc. “2-66 Enhanced Reductive Dechlorination Interim
Measure — First Semiannual Report.” Boeing Plant 2. The Boeing Company,
Seattle/Tukwila, Washington. June 26, 2009.

Roy F. Weston, Inc. “Initial CMS Phase Effectiveness of Buildings 2-10 and 2-66

Interim Measures Monitoring Report.” Boeing Plant 2. The Boeing Company,
Seattle/Tukwila, Washington. August 29, 2001.

ENTAL PARTNERS INC 10



TABLES



Table 1. 2-66 ERD IM Groundwater Field Parameter Summary

_ Depth to Total Volume Dissolved ORP Temperature Turbidity Specif‘ic.
Well Event Date Time Water Purged pH Oxygen (mVv) o (NTUS) Conductivity Comments
(feet) (gallons) (mg/L) (°C) (mS/cm)

PL2-041AA |4th Quarter 10/20/09 10:15 8.50 3.1 7.44 0.89 -3.0 16.04 4.33 1.290 clear, yellow
PL2-008B |Baseline 9/2/08 14:03 10.55 3.3 5.91 0.07 -90.1 14.70 NM 3.416 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/20/09 14:09 11.21 15 7.55 0.14 -149.2 15.29 0.83 2.637 clear

4th Quarter 10/20/09 12:26 9.88 2.3 6.85 0.85 -38.2 14.42 1.06 4.179 clear
PL2-008C }4th Quarter 10/20/09 11:01 9.40 1.6 7.88 0.89 17.3 14.15 0.79 5.781 clear
PL2-010A |Baseline 9/2/08 11:35 10.22 2.7 4.00 0.20 126.1 14.99 6.15 3.768 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/20/09 11:34 10.42 15 5.87 0.18 88.1 15.73 0.36 2.297 clear

4th Quarter 10/21/09 11:10 9.59 2.3 5.68 0.68 89.3 15.20 1.14 2.709 clear
PL2-017A |Baseline 8/27/08 11:20 10.28 5.2 6.26 0.77 -117.9 16.90 45.80 15.71 clear

1st Quarter 1/21/09 13:20 941 4.2 6.20 0.50 22 8.50 22.0 0.15 clear

2nd Quarter 4/21/09 14:05 10.57 3.2 6.71 0.21 -37.0 9.87 1.10 1.582 clear

3rd Quarter 7/21/09 8:24 10.30 35 7.03 0.31 -20.1 14.42 0.16 9.234 clear

4th Quarter 10/19/09 14:11 9.33 1.9 6.37 0.50 -221.5 16.13 0.63 14.72 clear
PL2-021A |Baseline 8/27/08 10:13 11.09 45 4.02 0.65 930.7 16.58 8.21 4.026 clear

1st Quarter 1/21/09 10:25 10.52 7.5 5.20 2.00 -117 13.50 30.0 0.42 amber color

2nd Quarter 4/20/09 12:04 11.42 4.0 6.07 0.18 -124.3 14.12 7.85 4.783 clear

3rd Quarter 7/21/09 11:46 11.01 5.0 8.23 0.11 -129.2 15.41 8.59 4.520 slightly cloudy

4th Quarter 10/19/09 12:44 10.27 2.7 5.74 0.69 -108.3 15.89 2.45 3.902 clear, odor
PL2-021B |[Baseline 9/2/08 9:50 10.84 35 5.65 0.17 -124.3 14.08 8.30 5.637 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/21/09 12:44 11.24 2.6 8.26 0.10 -52.0 15.27 1.08 4.926 clear

4th Quarter 10/22/09 8:51 10.23 3.0 6.75 1.06 -55.6 13.94 1.02 9.293 clear
PL2-021C |Baseline 9/2/08 10:23 11.15 4.0 5.98 0.13 -215.3 14.61 9.87 23.94 clear

1st Quarter NS NS NS NS NS NS NS NS NS NS NS

2nd Quarter NS NS NS NS NS NS NS NS NS NS NS

3rd Quarter 7/21/09 13:20 11.99 2.1 8.79 0.05 -177.1 15.97 3.79 22.83 clear

4th Quarter 10/22/09 9:46 10.02 3.0 7.65 0.96 -166.0 14.62 8.31 22.83 clear
PL2-031A |Baseline 8/27/08 12:45 10.51 3.9 6.91 0.79 -73.2 14.68 6.69 2.002 clear

1st Quarter 1/21/09 15:10 9.01 25 6.90 0.60 -71 13.10 3.65 0.22 clear

2nd Quarter 4/21/09 11:21 10.28 1.9 6.90 0.14 -162.5 12.60 8.88 2.508 clear

3rd Quarter 7/21/09 10:05 10.13 2.3 7.77 0.23 5.1 14.15 0.68 1.901 clear

4th Quarter 10/19/09 15:54 8.94 2.1 6.75 0.28 -19.6 14.56 9.64 1.960 clear
PL2-032A |Baseline 8/27/08 8:14 10.86 4.0 4.79 0.67 587.6 15.68 7.48 2.598 clear

1st Quarter 1/20/09 11:04 10.21 2.8 6.60 0.80 -103 12.20 14.39 0.26 amber color

2nd Quarter 4/20/09 10:45 11.22 3.3 6.64 0.28 -121.1 14.08 7.54 2.624 clear

3rd Quarter 7/20/09 8:52 10.84 4.0 6.78 0.35 -59.7 15.06 0.61 2.139 clear

4th Quarter 10/19/09 11:07 10.02 4.3 6.26 0.62 -56.0 15.61 2.63 2.191 clear




Table 1. 2-66 ERD IM Groundwater Field Parameter Summary

_ Depth to Total Volume Dissolved ORP Temperature Turbidity Specif‘ic.
Well Event Date Time Water Purged pH Oxygen mVv) o (NTUS) Conductivity Comments
(feet) (gallons) (mg/L) (°C) (mS/cm)
PL2-035A |Baseline 9/2/08 12:55 10.40 6.0 6.31 0.07 -59.2 15.38 8.13 3.221 clear
1st Quarter 1/20/09 12:49 9.82 2.8 6.60 0.90 -168 14.40 3.36 0.32 clear
2nd Quarter 4/21/09 9:15 11.08 3.2 6.42 0.18 -118.8 14.46 9.84 3.824 clear
3rd Quarter 7/20/09 10:25 10.81 2.0 6.97 0.14 -62.4 15.75 0.96 2.686 clear
4th Quarter 10/20/09 15:16 9.75 3.3 6.68 0.79 -59.6 15.44 4.19 3.039 clear
PP-1B- Baseline 9/3/08 8:46 11.20 3.2 6.88 0.08 109.5 14.36 7.13 8.568 clear
1st Quarter NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/21/09 14:03 11.43 2.4 8.20 0.07 -36.5 16.26 1.02 7.495 clear
4th Quarter 10/21/09 15:49 10.41 2.2 6.99 0.76 -205.4 14.62 2.99 13.84 clear
PP-2B-| Baseline 9/3/08 10:03 10.10 4.5 7.05 0.05 29.9 15.55 9.43 5.037 clear
1st Quarter NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 11:04 12.34 2.2 6.96 0.11 -61.7 16.18 8.88 4.296 clear
4th Quarter 10/20/09 14:17 9.39 3.0 6.98 0.8 -70.0 14.88 4.49 4.178 clear
PP-2B-O  |4th Quarter 10/20/09 13:30 9.04 2.1 6.83 1.06 -49.4 15.24 2.83 3.732 clear, slightly gray
PP-3A-1 Baseline 9/2/08 15:15 10.92 4.3 6.05 0.04 -61.6 14.01 7.31 2.722 clear
1st Quarter 1/21/09 14:25 9.52 2.8 6.40 0.60 7 13.80 15 0.19 clear
2nd Quarter 4/21/09 9:56 10.78 2.2 6.29 0.16 -4.9 13.99 4.56 2.692 clear
3rd Quarter 7/20/09 12:01 10.51 2.0 6.89 0.07 -23.8 14.63 1.75 2.238 clear
4th Quarter 10/21/09 12:27 9.53 2.1 7.09 0.44 19.5 14.84 1.68 2.129 clear
PP-3B-I Baseline 9/2/08 15:59 11.04 45 6.06 0.03 -95.4 14.11 22.70 9.979 clear
1st Quarter NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 13:13 10.75 3.3 8.01 0.20 -262.4 15.12 1.01 9.315 clear
4th Quarter 10/21/09 13:41 9.44 5.1 7.54 0.35 -284.9 13.95 0.44 11.32 clear, gray
PP-4B-1 |Baseline 9/3/08 11:00 10.25 4.1 6.85 0.06 42.3 16.28 8.68 3.749 clear
1st Quarter 1/20/09 12:01 9.57 2.2 6.70 0.7 -134 14.00 3.38 0.54 clear
2nd Quarter 4/21/09 10:45 11.49 2.6 6.96 0.11 -280.3 16.12 5.41 4.639 clear
3rd Quarter 7/20/09 9:52 10.80 2.7 7.09 0.28 -52.1 15.83 0.09 2.997 clear
4th Quarter 10/21/09 9:35 9.45 1.7 6.96 0.64 -60.3 15.43 1.01 3.411 clear
PP-4B-O |4th Quarter 10/21/09 9:03 9.09 2.4 6.76 0.82 -56.9 15.49 1.57 3.455 clear
PP-5B-1 |Baseline 9/3/08 12:05 10.50 25 6.95 0.02 77.9 14.47 7.92 15.25 clear
1st Quarter NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 13:40 10.88 15 8.40 0.13 -179.5 15.09 0.31 0.400 clear
4th Quarter 10/21/09 14:41 9.50 2.5 8.16 0.42 -169.9 14.95 0.93 0.492 clear
Notes:

NM = not measured

NS = not sampled

NTU = nephlometric turbidity units
ORP = oxidation-reduction potential

°C = degrees Celsius

mg/L = milligrams per liter

mS/cm = milliSiemens per centimeter
mV = millivolt



Table 2. 2-66 ERD IM Third Quarter Groundwater Monitoring Analytical Results (July 2009)

VOCs Dissolved Gases Ferrous Anions Metals Organic Acids Bacterial
Well Date (Mg/L) (o) (Mg/L) Iron (mglL) (Mg/L) (mglL) Census
PCE | TCE | DCE | VC Methane | Ethane | Ethene | (M9/L) NO, | SO, | Arsenic | Manganese | Pyruvic | Lactic | Formic | Acetic | Propionic| Butyric | (cells/ml)
PL2-008B 7/20/09 <0.2 0.2 1.3 2.9 5.45 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PL2-008B (dup) 7/20/09 <0.2 0.2 1.2 2.9 5.45 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PL2-010A 7/20/09 <5.0 860 89 <5.0 1.88 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PL2-017A 7/21/09 <0.2 0.6 <0.2 <0.2 <1.50 4.6 <1.2 <11 3.98 <0.2 403 <1l 102 <10 <25 ND <1 <1 <1 18.6
PL2-017 (dup) 7/21/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 7.70
PL2-021A 7/21/09 <20 <20 4,720 360 530 190 <1.2 10.2 479 <1.0 <0.5 14.0 1,930 <10 9.6 ND 380 66 260 6,800
PL2-021B 7/21/09 <0.2 <0.2 3.4 3.0 14.1 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PL2-021C 7/21/09 <0.2 <0.2 <0.2 0.7 43.6 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PL2-031A 7/21/09 <0.2 7.2 2.8 <0.2 7.39 11.8 <1.2 <1.1 1.91 <0.1 64.5 NS NS <10 2.4 ND <1 <1 <1 NS
PL2-032A 7/20/09 <0.2 <0.2 0.6 11 15.6 3,170 317 466 32.2 <0.1 0.2 NS NS <10 <25 ND <1 <1 <1 NS
PL2-032A (dup) 7/20/09 <0.2 <0.2 0.6 11 17.5 3,120 285 429 31.4 <0.1 0.2 NS NS <10 <25 ND <1 <1 <1 NS
PL2-035A 7/20/09 <100 <100 6,400 | 3,000 6.84 9,080 445 225 50.5 NS NS NS NS NS NS NS NS NS NS NS
PP-1B-I 7/21/09 <0.2 0.3 1.3 <0.2 4,94 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PP-2B-I 7/20/09 <0.2 <0.2 0.4 1.4 136 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PP-3A-I1 7/20/09 <0.2 2.0 49 2.2 5.52 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PP-3B-I 7/20/09 <0.2 1.4 3.5 2.6 164 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PP-4B-I 7/20/09 <10 <10 150 360 3.81 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
PP-5B-I 7/20/09 <0.2 0.3 0.7 <0.2 3.59 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

NOTES:

< = not detected at the reporting limit indicated
J = estimated result

ND = no data reported

NS = no sample submitted for this analysis

cells/ml = cells per milliliter
mg/L = milligrams per liter
pg/L = micrograms per liter

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

NO; = nitrate ion
SO, = sulfate ion




Table 3. 2-66 ERD IM Fourth Quarter Groundwater Monitoring Analytical Results (October 2009)

VOCs Disssolved Gases Anions Metals . . i
Well Date (M/L) o) (ug/L) Sron | mait) (ug/L) Organic Acids ma)| Coneue
PCE | TCE | DCE VC Methane | Ethane | Ethene | (M9/L) NO, | SO, | Arsenic | Manganese | Pyruvic | Lactic | Formic | Acetic | Propionic | Butyric | (cells/ml)
PL2-041AA 10/20/09 <1.2 220 277.3 4.0 NS NS NS NS NS NS NS 4.1 48 NS NS NS NS NS NS NS
PL2-008B 10/20/09 <0.2 0.4 1.1 1.9 3.59 NS NS NS NS NS NS 0.6 724 NS NS NS NS NS NS NS
PL2-008C 10/20/09 <0.2 <0.2 0.4 0.9 NS NS NS NS NS NS NS 1 45 NS NS NS NS NS NS NS
PL2-010A 10/21/09 <6.0 520 86 6.6 <1.50 NS NS NS NS NS NS <0.5 747 NS NS NS NS NS NS NS
PL2-017A 10/19/09 <0.2 0.9 0.2 <0.2 1.94 9.7 <1.2 <11 0.702 <1.0 576 <1 30 <0.070 M 0.066 J ND 0.050J <0.070 <0.070 17.5
PL2-017A (dup) 10/19/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 3.50
PL2-021A 10/19/09 <20 <20 1,000 | 11,000 473 253 <1l.2 76.5 396 <0.5 0.8 13.2 1,530 6.6 2.2 ND 410 60 220 372,000
PL2-021B 10/22/09 <0.2 <0.2 0.8 0.5 <1.50 NS NS NS NS NS NS <1 481 NS NS NS NS NS NS NS
PL2-021C 10/22/09 <0.2 <0.2 <0.2 0.7 46.4 NS NS NS NS NS NS <2 359 NS NS NS NS NS NS NS
PL2-031A 10/19/09 <0.2 1.2 1.7 0.5 5.86 32.8 <1l.2 <11 0.878 <0.5 75.5 7.0 65 <0.070 M 0.091J ND 0.030J <0.070 <0.070 NS
PL2-031A (dup) 10/19/09 <0.2 1.0 1.5 0.6 6.11 39.0 <1l.2 <l.1 0.907 <0.5 74.6 7.3 65 <0.070 M 0.087 J ND 0.038 J <0.070 <0.070 NS
PL2-032A 10/19/09 <0.2 <0.2 0.9 14 14.4 4,380 306 323 30.3 <0.1 0.7 1.4 1,370 <0.070 M 0.100J ND 0.020J <0.070 <0.070 NS
PL2-035A 10/20/09 <12 <12 2,124 2,800 3.98 10,300 41.2 230 41.8 NS NS 0.7 1,390 NS NS NS NS NS NS NS
PP-1B-I 10/21/09 <0.2 <0.2 12 3.0 78.0 NS NS NS NS NS NS <2 1,210 NS NS NS NS NS NS NS
PP-1B-I (dup) 10/21/09 <0.2 <0.2 13 4.0 77.6 NS NS NS NS NS NS <2 1,180 NS NS NS NS NS NS NS
PP-2B-I 10/20/09 <0.2 0.4 0.3 1.1 18.2 NS NS NS NS NS NS <0.5 397 NS NS NS NS NS NS NS
PP-2B-O 10/20/09 <0.2 <0.2 0.5 39 NS NS NS NS NS NS NS <0.5 597 NS NS NS NS NS NS NS
PP-3A-I 10/21/09 <0.2 2.0 12.1 0.2 4.76 NS NS NS NS NS NS 2.7 321 NS NS NS NS NS NS NS
PP-3B-I 10/21/09 <0.2 0.6 15 1.3 48.0 NS NS NS NS NS NS <1 553 NS NS NS NS NS NS NS
PP-4B-I 10/21/09 <1.0 <1.0 70 130 3.27 NS NS NS NS NS NS <0.5 548 NS NS NS NS NS NS NS
PP-4B-O 10/21/09 <0.2 2.0 14 45 NS NS NS NS NS NS NS <0.5 217 NS NS NS NS NS NS NS
PP-5B-I 10/21/09 <0.2 0.3 1.0 <0.2 <15 NS NS NS NS NS NS <0.5 56 NS NS NS NS NS NS NS
NOTES:

< = not detected at the reporting limit indicated
J = estimated result

M = recovery/relative percent difference poor for matrix spike/matrix spike duplicate

ND = no data reported

NS = no sample submitted for this analysis

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

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

NO; = nitrate ion
SO, = sulfate ion




Table 4. 2-66 ERD IM Groundwater

Monitoring Analytical Data Summary

VOCs

Dissolved Gases Anions Metals Organic Acids Bacterial

Well Event Date (Mg/L) (;O/(i) (Mg/L) Fer(r;“i')m“ (mg/L) (Mg/L) (mg/L) Census

PCE | TCE | DCE | VC g Methane | Ethane | Ethene ¢ NO, | SO, | Arsenic | Manganese | Pyruvic | Lactic | Formic | Acetic | Propionic | Butyric | (cells/ml)
PL2-041AA |4th Quarter 10/20/09 <1.2 220 277.3 4.0 NS NS NS NS NS NS NS 4.1 48 NS NS NS NS NS NS NS
PL2-008B Baseline 9/2/08 <1.0 <1.0 5.8 46 3.07 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 0.2 1.3 2.9 5.45 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 0.2 1.2 2.9 5.45 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/20/09 <0.2 0.4 1.1 1.9 3.59 NS NS NS NS NS NS 0.6 724 NS NS NS NS NS NS NS
PL2-008C 4th Quarter 10/20/09 <0.2 <0.2 0.4 0.9 NS NS NS NS NS NS NS 1 45 NS NS NS NS NS NS NS
PL2-010A Baseline 9/2/08 <5.0 590 106.8 <5.0 <15 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <5.0 860 89 <5.0 1.88 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <6.0 520 86 6.6 <1.50 NS NS NS NS NS NS <0.5 747 NS NS NS NS NS NS NS
PL2-017A Baseline 8/27/08 <0.2 1.6 0.3 <0.2 1.66 35 <1.2 <1.1 6.84 <10.0 655 <2 126 <4 <1 <1 <1 <1 <1 3.99
Baseline 8/27/08 <0.2 1.5 0.2 <0.2 1.51 3.1 <1.2 <11 6.84 <10.0 655 <2 125 <4 <1 <1 <1 <1 <1 NS
1st Quarter 1/21/09 <0.2 2.1 0.2 <0.2 3.34 6.9 <1.2 <11 1.50 <0.1 52.7 <0.5 16 <4 <1 <1 <1 <1 <1 NS
2nd Quarter 4/20/00 <0.2 0.7 <0.2 <0.2 3.39 <0.7 <1.2 <1l.1 0.51 <0.1 49.5 0.5 6 <4 <1 <1 <1 <1 <1 NS
3rd Quarter 7/21/09 <0.2 0.6 <0.2 <0.2 <1.50 4.6 <1.2 <1l.1 3.98 <0.2 403 <1l 102 <10 <25 ND <1 <1 <1 18.6
3rd Quarter 7/21/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 7.70
4th Quarter 10/19/09 <0.2 0.9 0.2 <0.2 1.94 9.7 <1.2 <1l.1 0.702 <1.0 576 <1 30 <0.070M | 0.066J ND 0.050J <0.070 <0.070 17.5
4th Quarter 10/19/09 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 3.50

PL2-021A Baseline 8/27/08 4.0 2,700 870 35 9.40 6.6 <1.2 1.2 96.0 <5.0 73.0 0.9 2,840 <4 <1 <1l <1l <1l <1 0.245 ]
1st Quarter 1/21/09 <300 310 3,800 <300 680 25.3 <1.2 2.6 560 <0.5 110 8.6 2,240 <4 33.1 2.4 346.9 43.3 501.6 NS
2nd Quarter 4/20/09 <0.2 14 5,013 22 542 15.7 <1.2 <1l.1 505 <0.5 1.3 15.9 2,250 <4 <1 <1l 396.4 68.3 318.7 NS
3rd Quarter 7/21/09 <20 <20 4,720 360 530 190 <1.2 10.2 479 <1.0 <0.5 14.0 1,930 <10 9.6 ND 380 66 260 6,800

4th Quarter 10/19/09 <20 <20 1,000 | 11,000 473 253 <1.2 76.5 396 <0.5 0.8 13.2 1,530 6.6 2.2 ND 410 60 220 372,000
PL2-021B Baseline 9/2/08 <0.2 <0.2 1.2 0.6 3.21 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/21/09 <0.2 <0.2 3.4 3.0 14.1 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/22/09 <0.2 <0.2 0.8 0.5 <1.50 NS NS NS NS NS NS <1l 481 NS NS NS NS NS NS NS
PL2-021C Baseline 9/2/08 <0.2 <0.2 0.3 0.4 48.8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/21/09 <0.2 <0.2 <0.2 0.7 43.6 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/22/09 <0.2 <0.2 <0.2 0.7 46.4 NS NS NS NS NS NS <2 359 NS NS NS NS NS NS NS
PL2-031A Baseline 8/27/08 <0.2 3.0 1.3 2.1 5.92 12.1 <1.2 <1.1 1.03 <1.0 73.7 NS NS <4 <1 <1 <1 <1 <1 NS
1st Quarter 1/21/09 <0.2 2.0 2.3 1.5 6.26 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/21/09 <0.2 5.9 1.1 3.5 6.50 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/21/09 <0.2 7.2 2.8 <0.2 7.39 11.8 <1.2 <1l.1 1.91 <0.1 64.5 NS NS <10 2.4 ND <1 <1 <1 NS
4th Quarter 10/19/09 <0.2 1.2 1.7 0.5 5.86 32.8 <1.2 <1l.1 0.878 <0.5 75.5 7.0 65 <0.070M | 0.091J ND 0.030J <0.070 <0.070 NS
4th Quarter 10/19/09 <0.2 1.0 1.5 0.6 6.11 39.0 <1.2 <1l.1 0.907 <0.5 74.6 7.3 65 <0.070M | 0.087 J ND 0.038 J <0.070 <0.070 NS
PL2-032A Baseline 8/27/08 <10 <10 <10 900 10.8 3,190 295 557 28.6 <1.0 6.3 NS NS <4 <1 <1 <1 <1 <1 88.3
1st Quarter 1/20/09 <0.2 <0.2 1.0 41 13.9 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter 1/20/09 <1.0 <1.0 <1.0 43 12.7 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/20/09 <0.2 <0.2 0.6 13 23.0 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/20/09 <0.2 <0.2 0.6 13 20.6 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 <0.2 0.6 11 15.6 3,170 317 466 32.2 <0.1 0.2 NS NS <10 <25 ND <1 <1 <1 NS
3rd Quarter 7/20/09 <0.2 <0.2 0.6 11 17.5 3,120 285 429 31.4 <0.1 0.2 NS NS <10 <25 ND <1 <1 <1 NS
4th Quarter 10/19/09 <0.2 <0.2 0.9 14 14.4 4,380 306 323 30.3 <0.1 0.7 1.4 1,370 <0.070M | 0.100J ND 0.020J <0.070 <0.070 NS




Table 4. 2-66 ERD IM Groundwater Monitoring Analytical Data Summary

VOCs Dissolved Gases Anions Metals Organic Acids Bacterial
Well Event Date (/L) (;O/(i) (Hg/L) Fer(r;“i')m“ (mg/L) (Hg/L) (mg/L) Census
PCE | TCE | DCE | VC g Methane | Ethane | Ethene ¢ NO, | SO, | Arsenic | Manganese | Pyruvic | Lactic | Formic | Acetic | Propionic | Butyric | (cells/ml)
PL2-035A Baseline 9/2/08 <100 <100 | 10,000 | 2,900 4.63 745 9.0 43.5 8.20 NS NS NS NS NS NS NS NS NS NS NS
1st Quarter 1/20/09 <250 <250 | 7,200 | 6,200 7.74 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/21/09 <0.2 4.2 9,950 | 6,200 6.04 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <100 <100 | 6,400 | 3,000 6.84 9,080 44.5 225 50.5 NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/20/09 <12 <12 2,124 | 2,800 3.98 10,300 41.2 230 41.8 NS NS 0.7 1,390 NS NS NS NS NS NS NS
PP-1B-I Baseline 9/3/08 <0.2 <0.2 1.0 <0.2 3.12 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7121/09 <0.2 0.3 1.3 <0.2 4.94 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 <0.2 12 3.0 78.0 NS NS NS NS NS NS <2 1,210 NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 <0.2 13 4.0 77.6 NS NS NS NS NS NS <2 1,180 NS NS NS NS NS NS NS
PP-2B-I Baseline 9/3/08 <0.2 0.3 6.6 140 1.76 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7120/09 <0.2 <0.2 0.4 1.4 136 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/20/09 <0.2 0.4 0.3 1.1 18.2 NS NS NS NS NS NS <0.5 397 NS NS NS NS NS NS NS
PP-2B-O 4th Quarter 10/20/09 <0.2 <0.2 0.5 39 NS NS NS NS NS NS NS <0.5 597 NS NS NS NS NS NS NS
PP-3A-I Baseline 9/2/08 <0.2 1.6 19.4 0.8 3.29 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter 1/21/09 <0.2 4.2 11.2 0.7 3.78 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/21/09 <0.2 2.6 54 0.5 4.73 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 2.0 4.9 2.2 5.52 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 2.0 12.1 0.2 4.76 NS NS NS NS NS NS 2.7 321 NS NS NS NS NS NS NS
PP-3B-I Baseline 9/2/08 <0.2 2.0 1.2 <0.2 2.14 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7120/09 <0.2 1.4 3.5 2.6 164 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 0.6 1.5 1.3 48.0 NS NS NS NS NS NS <1 553 NS NS NS NS NS NS NS
PP-4B-I| Baseline 9/3/08 <0.2 5.9 1,300 830 1.97 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter 1/20/09 <1.0 <1.0 17 51 41.3 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter 4/21/09 <0.2 25 37 120 E 84.8 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <10 <10 150 360 3.81 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <1.0 <1.0 70 130 3.27 NS NS NS NS NS NS <0.5 548 NS NS NS NS NS NS NS
PP-4B-O 4th Quarter 10/21/09 <0.2 2.0 14 45 NS NS NS NS NS NS NS <0.5 217 NS NS NS NS NS NS NS
PP-5B-I Baseline 9/3/08 <0.2 0.4 4.9 <0.2 1.77 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
Baseline 9/3/08 <0.2 0.4 4.8 <0.2 1.78 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
1st Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
2nd Quarter NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
3rd Quarter 7/20/09 <0.2 0.3 0.7 <0.2 3.59 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
4th Quarter 10/21/09 <0.2 0.3 1.0 <0.2 <1.50 NS NS NS NS NS NS <0.5 56 NS NS NS NS NS NS NS
NOTES:
< = not detected at the value indicated cells/ml = cells per milliliter DCE = sum of cis-1,2-, trans-1,2-, and 1,1-dichloroethene NQO; = nitrate ion
E = value greater than the linear range of the detector; sample dilution required mg/L = milligrams per liter PCE = tetrachloroethene SO, = sulfate ion
J = estimated result Jg/L = micrograms per liter TCE = trichloroethene
M = recovery/relative percent difference poor for matrix spike/matrix spike duplicate TOC = total organic carbon
ND = no data reported VC = vinyl chloride

NS = no sample submitted for this analysis VOCs = volatile organic compounds
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ATTACHMENT A
FIELD PARAMETER DATA



Table Al. Performance Monitoring - 3rd Quarter Field Parameter Measurements (7/2009)

2-66 Sheetpile ERD IM

Dissolved - Specific
Well ID oH | Oxygen |ORP@mv)| 'oP | Turbidity Contiuctance | DEPh to
(mg/L) (°C) (NTU) (mS/cm) Water (ft)
PL2-008B 7.55 0.14 -149.2 15.29 0.83 2.637 11.21
PL2-010A 5.87 0.18 88.1 15.73 0.36 2.297 10.42
PL2-017A 7.03 0.31 -20.1 14.42 0.16 9.234 10.30
PL2-021A 8.23 0.11 -129.2 1541 8.59 4.520 11.01
PL2-021B 8.26 0.10 -52.0 15.27 1.08 4.926 11.24
PL2-021C 8.79 0.05 -177.1 15.97 3.79 22.83 11.99
PL2-031A 7.77 0.23 -5.1 14.15 0.68 1.901 10.13
PL2-032A 6.78 0.35 -59.7 15.06 0.61 2.139 10.84
PL2-035A 6.97 0.14 -62.4 15.75 0.96 2.686 10.81
PP-1B-I 8.20 0.07 -36.5 16.26 1.02 7.495 11.43
PP-2B-I 6.96 0.11 -61.7 16.18 8.88 4.296 12.34
PP-3A-I 6.89 0.07 -23.8 14.63 1.75 2.238 10.51
PP-3B-I| 8.01 0.20 -262.4 15.12 1.01 9.315 10.75
PP-4B-I| 7.09 0.28 -52.1 15.83 0.09 2.997 10.80
PP-5B-I 8.40 0.13 -179.5 15.09 0.31 0.400 10.88
Notes:

ORP = oxidation-reduction potential, mv = millivolts
NTU = nephlometric turbidity units
mS/cm - milliSiemens per centimeter

ND = no data
NS = not sampled




Table A2. Performance Monitoring - 4th Quarter Field Parameter Measurements (10/2009)

2-66 Sheetpile ERD IM

Dissolved - Specific

Well ID oH | Oxygen |ORP@mv)| 'oP | Turbidity Contiuctance | DEPh to
(mg/L) (°C) (NTU) (mS/cm) Water (ft)
PL2-041AA 7.44 0.89 -3.0 16.04 4.33 1.29 8.50
PL2-008B 6.85 0.85 -38.2 14.42 1.06 4.179 9.88
PL2-008C 7.88 0.89 17.3 14.15 0.79 5.781 9.40
PL2-010A 5.68 0.68 89.3 15.20 1.14 2.709 9.59
PL2-017A 6.37 0.50 -221.5 16.13 0.63 14.72 9.33
PL2-021A 5.74 0.69 -108.3 15.89 2.45 3.902 10.27
PL2-021B 6.75 1.06 -55.6 13.94 1.02 9.293 10.23
PL2-021C 7.65 0.96 -166.0 14.62 8.31 22.83 10.02
PL2-031A 6.75 0.28 -19.6 14.56 9.64 1.960 8.94
PL2-032A 6.26 0.62 -56.0 15.61 2.63 2.191 10.02
PL2-035A 6.68 0.79 -59.6 15.44 4.19 3.039 9.75
PP-1B-I 6.99 0.76 -205.4 14.62 2.99 13.84 10.41
PP-2B-I 6.98 0.80 -70.0 14.88 4.49 4.178 9.39
PP-2B-O 6.83 1.06 -49.4 15.24 2.83 3.732 9.04
PP-3A-| 7.09 0.44 19.5 14.84 1.68 2.129 9.53
PP-3B-I| 7.54 0.35 -284.9 13.95 0.44 11.32 9.44
PP-4B-I 6.96 0.64 -60.3 15.43 1.01 3.411 9.45
PP-4B-0O 6.76 0.82 -56.9 15.49 1.57 3.455 9.09
PP-5B-I 8.16 0.42 -169.9 14.95 0.93 0.492 9.50
Notes:

ORP = oxidation-reduction potential, mv = millivolts
NTU = nephlometric turbidity units
mS/cm - milliSiemens per centimeter

ND = no data
NS = not sampled




ATTACHMENT B
GROUNDWATER VOC ANALYTICAL DATA — ALL DETECTIONS



Table B1. Groundwater VOC Analytical Data, Fourth Quarter — All Detections

Groundwater - all results in pg/L

Fourth Quarter (October 2009)

2004

Laboratory

PL2-031A

Constituent Analytical Screening | Reporting PL2-041AA | PL2-008B | PL2-008C | PL2-010A | PL2-017A | PL2-021A | PL2-021B | PL2-021C | PL2-031A (dup) PL2-032A
Method L 10/20/2009 | 10/20/2009| 10/20/2009| 10/21/2009| 10/19/2009|10/19/2009| 10/22/2009| 10/22/2009|10/19/2009 10/19/2009|
Level Limit 10/19/2009
Volatile Organic Compounds (VOCs)
Vinyl chloride EPA 8260C 0.731 0.2 4.0 1.9 0.9 6.6 <0.2 11,000 0.5 0.7 0.5 0.6 14
Chloroethane EPA 8260C NA 0.2 <1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 <0.2
Acetone EPA 8260C NA 5.0 <30 <5.0 <5.0 <150 9.6 1,100 <5.0 <5.0 9.9 6.0 7.6
Carbon Disulfide EPA 8260C NA 0.2 <1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 <0.2
1,1-Dichloroethene EPA 8260C 0.382 0.2 1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 <0.2
1,1-Dichloroethane EPA 8260C NA 0.2 <1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 16
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 6.1 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 <0.2
cis-1,2-Dichloroethene EPA 8260C 1,550 0.2 270 1.1 0.4 86 0.2 1,000 0.8 <0.2 1.7 1.5 0.9
Chloroform EPA 8260C 56.1 0.2 <1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 <0.2
1,2-Dichloroethane EPA 8260C 11.7 0.2 <1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 <0.2
2-Butanone EPA 8260C NA 5.0 <30 <5.0 <5.0 <150 <5.0 1,600 <5.0 <5.0 <5.0 <5.0 <5.0
Trichloroethene EPA 8260C 0.302 0.2 220 0.4 <0.2 520 0.9 <20 <0.2 <0.2 1.2 1.0 <0.2
Benzene EPA 8260C 4.48 0.2 <1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 0.3
Tetrachloroethene EPA 8260C 0.822 0.2 <1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 <0.2
Toluene EPA 8260C NA 0.2 <1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 <0.2
Chlorobenzene EPA 8260C NA 0.2 <1.2 <0.2 <0.2 <6.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2 1.4
Constituent Analytical 3cr2££:ing L;:;thtifg PL2-035A | PP-1B-I P(F(;'uls)" PP-2B-1 | PP-2B-O | PP-3A-l | PP-3B-1 | PP-4B-1 | PP-4B-O | PP-5B-I
Method L 10/20/2009 |10/21/2009 10/20/2009| 10/20/2009|10/21/2009| 10/21/2009| 10/21/2009|10/21/2009| 10/21/2009
Level Limit 10/21/2009
Volatile Organic Compounds (VOCs)
Vinyl chloride EPA 8260C 0.731 0.2 2,800 3.0 4.0 1.1 39 0.2 1.3 130 45 <0.2
Chloroethane EPA 8260C NA 0.2 <12 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <1.0 <0.2 <0.2
Acetone EPA 8260C NA 5.0 <300 100 100 14 <5.0 <5.0 71 <25 <5.0 <5.0
Carbon Disulfide EPA 8260C NA 0.2 <12 <0.2 <0.2 <0.2 <0.2 <0.2 0.5 <1.0 <0.2 <0.2
1,1-Dichloroethene EPA 8260C 0.382 0.2 <12 <0.2 <0.1 <0.2 <0.2 <0.2 <0.2 <1.0 <0.2 <0.2
1,1-Dichloroethane EPA 8260C NA 0.2 <12 0.3 0.3 0.9 2.4 0.5 <0.2 <1.0 0.9 <0.2
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 24 <0.2 <0.2 <0.2 <0.2 1.1 0.2 <1.0 <0.2 <0.2
cis-1,2-Dichloroethene EPA 8260C 1,550 0.2 2,100 12 13 0.3 0.5 11 1.3 70 14 1.0
Chloroform EPA 8260C 56.1 0.2 <12 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1.0 <0.2 <0.2
1,2-Dichloroethane EPA 8260C 11.7 0.2 <12 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <1.0 <0.2 <0.2
2-Butanone EPA 8260C NA 5.0 <300 35 36 <5.0 <5.0 <5.0 15 <25 <5.0 <5.0
Trichloroethene EPA 8260C 0.302 0.2 <12 <0.2 <0.2 0.4 <0.2 2.0 0.6 <1.0 2.0 0.3
Benzene EPA 8260C 4.48 0.2 <12 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <1.0 <0.2 <0.2
Tetrachloroethene EPA 8260C 0.822 0.2 <12 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1.0 <0.2 <0.2
Toluene EPA 8260C NA 0.2 <12 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <1.0 <0.2 <0.2
Chlorobenzene EPA 8260C NA 0.2 <12 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <1.0 0.2 <0.2
Notes:

< = not detected at the listed reporting limit

Hg/L= micrograms per liter
NA = not applicable




Table B2. Groundwater VOC Analytical Data, Third Quarter — All Detections

Third Quarter (July 2009)

Groundwater - all results in pg/L
Constituent Analytical Scrzeoeon4ing "F?:;’(;ﬁti?]g PL2-008B P'(‘ dzdggm PL2-010A | PL2-017A | PL2-021A | PL2-021B | PL2-021C | PL2-031A | PL2-032A
Method S 7/20/2009 7/20/2009 | 7/21/2009 | 7/21/2009 | 7/21/2009 | 7/21/2009 | 7/21/2009 | 7/20/2009
Level Limit 7/20/2009
Volatile Organic Compounds (VOCs)
Vinyl chloride EPA 8260C 0.731 0.2 2.9 2.9 <5.0 <0.2 360 3.0 0.7 <0.2 11
Acetone EPA 8260C NA 5.0 <5.0 <5.0 <50 <5.0 <500 6.3 <5.0 <5.0 <5.0
1,1-Dichloroethane EPA 8260C NA 0.2 <0.2 <0.2 <5.0 <0.2 <20 <0.2 <0.2 <0.2 18
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 <0.2 <0.2 <5.0 <0.2 20 <0.2 <0.2 <0.2 <0.2
cis-1,2-Dichloroethene EPA 8260C 1,550 0.2 1.3 1.2 89 <0.2 4,700 3.4 <0.2 2.8 0.6
Chloroform EPA 8260C 56.1 0.2 <0.2 <0.2 <5.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2
2-Butanone EPA 8260C NA 5.0 <5.0 <5.0 <25 5.3 920 <5.0 <5.0 <5.0 <5.0
Trichloroethene EPA 8260C 0.302 0.2 0.2 0.2 860 0.6 <20 <0.2 <0.2 7.2 <0.2
Benzene EPA 8260C 4.48 0.2 <0.2 <0.2 <5.0 <0.2 <20 <0.2 <0.2 <0.2 0.3
Tetrachloroethene EPA 8260C 0.822 0.2 <0.2 <0.2 <5.0 <0.2 <20 <0.2 <0.2 <0.2 <0.2
Toluene EPA 8260C NA 0.2 <0.2 <0.2 <5.0 <0.2 <20 <0.2 <0.2 <0.2 0.2
Chlorobenzene EPA 8260C NA 0.2 <0.2 <0.2 <5.0 <0.2 <20 <0.2 <0.2 <0.2 1.5
Constituent Analytical Scfé):rﬁng "Ff‘:;c:ffi?];y PL(fjfs)ZA PL2-035A | PP-1B-I | PP-2B-I | PP-3A-l | PP-3B-I | PP-4B-I | PP-5B-I
Method - 7/20/2009 | 7/21/2009 | 7/20/2009 | 7/20/2009 | 7/20/2009 | 7/20/2009 | 7/20/2009
Level Limit 7/20/2009
Volatile Organic Compounds (VOCs)
Vinyl chloride EPA 8260C 0.731 0.2 11 3,000 <0.2 1.4 2.2 2.6 360 <0.2
Acetone EPA 8260C NA 5.0 <5.0 <1,000 <5.0 75 <5.0 92 <100 <5.0
1,1-Dichloroethane EPA 8260C NA 0.2 18 <100 0.2 0.6 0.7 <0.2 <10 <0.2
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 <0.2 <100 <0.2 <0.2 1.4 0.3 <10 <0.2
cis-1,2-Dichloroethene EPA 8260C 1,550 0.2 0.6 6,400 1.3 0.4 3.5 3.2 150 0.7
Chloroform EPA 8260C 56.1 0.2 <0.2 <100 <0.2 <0.2 <0.2 <0.2 <10 <0.2
2-Butanone EPA 8260C NA 5.0 <5.0 1,200 <5.0 15Q <5.0 270 <50 <5.0
Trichloroethene EPA 8260C 0.302 0.2 <0.2 <100 0.3 <0.2 2.0 1.4 <10 0.3
Benzene EPA 8260C 4.48 0.2 0.3 <100 <0.2 <0.2 <0.2 <0.2 <10 <0.2
Tetrachloroethene EPA 8260C 0.822 0.2 <0.2 <100 <0.2 <0.2 <0.2 <0.2 <10 <0.2
Toluene EPA 8260C NA 0.2 0.2 <100 <0.2 <0.2 <0.2 <0.2 <10 <0.2
Chlorobenzene EPA 8260C NA 0.2 1.6 <100 <0.2 <0.2 <0.2 <0.2 <10 <0.2
Notes:

< = not detected at the listed reporting limit

Mg/L= micrograms per liter
NA = not applicable

Q = continuing calibration (CCAL) was out of control high




Table B3. Groundwater VOC Analytical Data, Second Quarter — All Detections

Second Quarter (April 2009)

Groundwater - all results in pg/L
Constituent Analytical Scrzgte():ing L;m:;c:?ttiﬁ;y PL2-017A | PL2-021A | PL2-031A | PL2-032A PL(fi-I?S)ZA PL2-035A | PP-3A- | PP-4B-I
Method S 4/20/2009 | 4/20/2009 | 4/21/2009 | 4/20/2009 4/21/2009 | 7/20/2009 | 7/20/2009
Level Limit 4/20/2009
Volatile Organic Compounds (VOCs)
Chloromethane EPA 8260C 26.3 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.4 <0.2
Vinyl chloride EPA 8260C 0.731 0.2 <0.2 22 3.5 13 13 6,200 0.5 120 E
Methylene chloride EPA 8260C 190 0.5 <0.5 1.0 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Acetone EPA 8260C NA 2.5 <2.5 620 2.8 <2.5 2.5 <2.5 <2.5 36
Carbon disulfide EPA 8260C NA 0.2 <0.2 0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
1,1-Dichloroethene EPA 8260C 0.382 0.2 <0.2 4.4 <0.2 <0.2 <0.2 3.6 <0.2 <0.2
1,1-Dichloroethane EPA 8260C NA 0.2 <0.2 3.1 <0.2 20 20 15 0.8 0.9
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 <0.2 8.1 <0.2 <0.2 <0.2 49 1.4 1.0
cis-1,2-Dichloroethene EPA 8260C 1,550 0.2 <0.2 5,000 1.1 0.6 0.6 9,900 4.0 36
Chloroform EPA 8260C 56.1 0.2 <0.2 1.0 <0.2 <0.2 <0.02 <0.2 <0.2 <0.2
2-Butanone EPA 8260C NA 2.5 <2.5 1,300 <2.5 <2.5 <2.5 <2.5 <2.5 5.6
1,1,1-Trichloroethane EPA 8260C NA 0.2 <0.2 3.8 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Trichloroethene EPA 8260C 0.302 0.2 0.7 14 5.9 <0.2 <0.2 4.2 2.6 2.5
1,1,2-Trichloroethane EPA 8260C 5.00 0.2 <0.2 0.6 <0.2 <0.2 <0.2 1.0 <0.2 <0.2
Benzene EPA 8260C 4.48 0.2 <0.2 <0.2 <0.2 0.4 0.3 0.4 <0.2 <0.2
Tetrachloroethene EPA 8260C 0.822 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Toluene EPA 8260C NA 0.2 <0.2 <0.2 <0.2 0.2 0.2 0.3 <0.2 <0.02
Chlorobenzene EPA 8260C NA 0.2 <0.2 <0.2 <0.2 1.5 1.5 1.3 <0.2 0.2
0-Xylene EPA 8260C NA 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.3 <0.2 <0.2
Notes:

< = not detected at the listed reporting limit

pg/L= micrograms per liter
NA = not applicable
E = estimated result




Table B4. Groundwater VOC Analytical Data, First Quarter — All Detections

First Quarter (January 2009)

Groundwater - all results in pg/L
Constituent Analytical Scrzgte():ing L;m:;c:?ttiﬁ;y PL2-017A | PL2-021A | PL2-031A | PL2-032A PL(fi-I?S)ZA PL2-035A | PP-3A- | PP-4B-I
Method ort 1/21/2009 | 1/21/2009 | 1/21/2009 | 1/20/2009 1/20/2009 | 1/21/2009 | 1/20/2009
Level Limit 1/20/2009
Volatile Organic Compounds (VOCs)
Viny! chloride EPA8260C | 0.731 0.2 <0.2 <300 15 41 43 6,200 0.7 51
Acetone EPA 8260C NA 3.0 <3.0 <1,500 <3.0 <3.0 <5.0 <1,200 <3.0 5.3
1,1-Dichloroethane EPA 8260C NA 0.2 <0.2 <300 <0.2 16 17 <250 0.6 <1.0
trans-1,2-Dichloroethene | EPA 8260C NA 0.2 <0.2 <300 <0.02 <0.2 <1.0 <250 1.2 <1.0
cis-1,2-Dichloroethene | EPA8260C | _ 1,550 0.2 0.2 3,800 2.3 1.0 <1.0 7,200 10 17
Chloroform EPA8260C | _ 56.1 0.2 <0.2 <300 <0.2 <0.2 <1.0 <250 <0.2 <1.0
2-Butanone EPA 8260C NA 2.5 <2.5 <1,500 <2.5 <2.5 <5.0 <1,200 <2.5 <5.0
Trichloroethene EPA8260C | _ 0.302 0.2 2.1 310 2.0 <0.2 <1.0 <250 4.2 <1.0
Benzene EPA8260C | _ 4.48 0.2 <0.2 <300 <0.2 0.2 <1.0 <250 <0.2 <1.0
Tetrachloroethene EPA8260C | 0.822 0.2 <0.2 <300 <0.2 <0.2 <1.0 <250 <0.2 <1.0
Toluene EPA 8260C NA 0.2 <0.2 <300 <0.2 <0.2 <1.0 <250 <0.2 <1.0
Chiorobenzene EPA 8260C NA 0.2 0.2 <300 0.2 1.0 <1.0 <250 0.2 <1.0
Notes:

< = not detected at the listed reporting limit

pg/L= micrograms per liter
NA = not applicable




ATTACHMENT C
FIELD NOTES
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2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

—

Station PLRA- 0320 Date

1 /20/07

Sample: ID GwW- 099320 -PLl - m32A-0)|  Field Team: (Initials A RAM

Field Conditions Ktinma L wler na
)

Purge Information

Well Diameter (in.) & Purge Method : Submersible pump
Well Depth (it.) 297 Bladder Pump
Initial Depth to Water (ft.) | {{. «":l Penstgl}]g_gumpv
Depth of Water Column 18- Rle OtHéF :
3 Casing Volumes 9,05 StatTime | B2
1 Casing Volume .07 , End Time uffi =
Total Gallons Purged 40
Time Gallons  pH Conductivity NTU DO Temp. ORP Appearance
0025 00 [6So [ 2091 (2051 .25 1S 20 | —we T olaan
OFeF L 10 | Lol | 2 )bt [jP2 | |.Z2C /5. 17 |-78.5 o
0% ; L2 | (05| 2. (5% |09 | 0:9) 15./5 7517 | clecr
ﬂ% P caior j . {; L’;Liﬁ 4 72152 é}%}/} G,g<? i{; 2 | S?; o e rYe
0258 | |3 lp,H | 209 (094099 |5 1% | 643 | e
OB 1.9 At | 2.34% 1,26 10, %2 | 1,01 | -Se.a | Cliow
QBYY |2\ w3k | 2439 10.851¢.32% | (502 [-C¢.3 | Clicir
o4 2.3 [bF0 | 2,20 10.55]0. 3¢ 509 |-9.7 Asa
0PSO 12.5 |6.3P 29 nLl lo,29 (IS0 | -<F o

Sample Information

Sample Method(s) rgwnopump/SubmerSIble pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) £ 657_|(3) 40-mL VOA  HCI, cool to 4°C Tuel
o H,SO, to pH <2, cool to .
TOC (415.1) D857 |2s0mL amber  |4C i\u 0l
Dissolved gasses {MEE) oy .
(RSK-175) OBS 73 40-mLvon  |cool to 40 Dupl
k)
Ferrous lron (SM3500 Fe | 7~/
B-97) i%fﬁg? 250 mL amber  |cool to 4°C Do NOT filter Dw?i
Anions (EPA 300.0) @%S -~ (1) 500 mL %@%[%‘Eool to 4°C Dol
kY “.:‘\ - ‘
L{F ! 2% \/(:'” 'I\ S |lield-fitter 045 micronfilter, i
Organics Acids (VFA) )OS {/ (1) 500 mL poly  |HNOQ, to pH <2, cool to 4°C r)}x,{’ l
Metals (200.886010B) (1) 500 mL HDPE |tield filter, HNO,
Census bio-flo&M| falcon tube 4°C
£nd Time
Comments / Exceptions:
Presence of floating product?  YES /%0’ Presence of sinking product? YES / (RO

Notes: Where multiple visits are required 1o complete sampling, parameters are to be checked prior to sampling tor each visit. Enter data under field comments.




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station PP-4s -1 Date | 7 /2@/&‘5{"

Sample: ID G- (o370~ 06 31 - Field Team: (Initials) | Mo

Field Conditions LW, L VW O

Purge Information

Well Diameter (in.) Purge Method : Submersible pump

Well Depth (ft.) 50.% Bladder Pump

Initial Depth to Water (ft.) E {{JQ @

Depth of Water Column 29 F Other:

3 Casing Volumes (9. 0o Start Time | [)4 24

1 Casing Volume End Time | £ <Y

Total Gallons Purged | 7, F
Time  Gallons pH Conductivity  NTU DO Temp. ORP Appearance
| ﬂﬁ"g’;}/ 0.4 |-722 %3 JOF 022 | ©.2% (695 | ~9R.3 | Cliesr
935 |09 | 94p | 3,093 [0+ 0,26 1€.92 | =48 %] (lar
0920 1\, 2 2312020 [030]0.2F 1S3 |-997 | Uecer
o4y LA 1306 [ 5. 09 |00F ] 0.793 |16 93 | ~S0.9 | (el
0a4d [ (3 [ 71534000 loo0|@dt NS 6} [=51-S| Cliax
0441 | L9 [F 0 1% oot oG [O.40 [ S =517 (e
paso 2.2 (4.9 2. 99F D09 O 2% 1983 -2 0| Cleanr
|

Sample Method(s)

Analysis

Time

Sample Information
T .
: P@éﬂy&g’gnp/SubmerSIble pump / Bladder Pump / Other

Bottle Type

Preservative/Filtration

Comments

Volatiles (8260B)

D957

(3) 40-mL VOA

HCI, cool to 4°C

Al H.S0O, to pH <2, cool to
TOC (415.1) /Y167 |250 mL amber  |4°C
Dissolved gasses (MEE)
(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT filter

Anions (EPA 300.0)

(1) 500 mL HDPE

caal to 4°C

Organics Acids (VFA)

(1) 500 mL poly

field filter 0.45 micron filter,
HNQ, to pH <2, cool to 4°C

Metals (200.8&6010B)

(1) 500 mL. HDPE

field filter, HNO,

Census

bio-flo&MI falcon tube

4°C

End Time

Presence of floating

product?

Comments / Exceptions:
YES //ﬁg Presence of sinking product?

YES / (N6

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station

PLA-

0354

Sample: ID

GW - DA0F2.0 -~ DA -

Field Team: (Initials)

Date

V2o s

kA

A

Field Conditions

e

LTRA

AW ; YN E SIS

]

Purge Information

Well Diameter (in.) 7. | Purge Method : Submersible pump

Well Depth (it.) 29 % Bladder Pump

Initial Depth to Water (it} | {J. & Perlgtaltic Pump:

Depth of Water Column 1% .99 Other: :

3 Casing Volumes 9.0 Start Time | 70454

1 Casing Volume 2.04 End Time | (&2

Total Gallons Purged | 7 .{
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
009 | O F 303 | 26,2 .24 | (O 1581 |—(0.8 | Clear
; U104 134012 49 3| o044 11566 |- S | Clear
ci 4, |For| 2030 (29| 00 .80 |38 | Cloar

‘10 3 [ 1.2 202 2685 217008 1569 |-72.2] Clear
o020 1.5 1001 2.¢8s [Lis|los S TFH 1-61.9 | Cliaw
1025 11.8 b9t Bl 1046 | ©.1Y 1998 |[~2.49 | Cleg~

Sample Method(s)

R

Sampie Information

Ré_nsialtlcupum\b/Subr “ersible pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) 1025  |(3)40-mLVOA  |HCI, cool to 4°C
] N H,SO, to pH <2, cool to
TOG (415.1) 10725  |250mLamber  |4°C
Dissolved gasses (MEE) | . —~
B (RSK-175) D25 |(3)40mLvOA  |coolto 4C
Ferrous iron (SM3500 Fe 0 <
B-97) iV 2 -2 250 mL amber cool to 4°C Do NOT filter

Anions (EPA 300.0)

(1) 500 mL HDPE

cool to 4°C

Organics Acids (VFA)

(1) 500 mL poly

field filter 0.45 micron filter,

HNO, to pH <2, cool to 4°C

Metals (200.8&60108)

(1) 500 mL HOPE

field filter, HNQ,

Census

bio-flo&MI faicon tube

4C

End Time

Presence of floaiing

product?

Comments / Exceptions:

Presence of sinking product?

YES /| (NO

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station VP - 2R-T Date | 4 /7.0/mC
Sample: ID -0 0-26-1 - o Field Team: (initials) | k4 JA s
Field Conditions - it et o
T 7 s
Purge Information
Well Diameter (in.) 2 Purge Method : Submersible pump
Well Depth (ft.) eNe Bladder Pump
initial Depth to Water (ft) | {7, 5 Feristaltic Puibp
Depth of Water Column 2By Other: :
3 Casing Volumes 14.832 Start Time §(7{2;77 .
1 Casing Volume Gl EndTime | [/ G4
Total Gallons Purged Py
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance

03% O 5 7.0% o /04 Y09 Ol /578 | ~42.5 sloabdly clovd,
;0(/! o, F 4 ('“7? 4. z2&9 &S{,;Za O /Z{ /& IO -4 2 S/m/%/Z/(CszLLl
1044 [.© 6.9 25 A6.§ | ©./5 [5. 97 | -5Y.Y Vebdly elilly
jed? 1.z Gy | 4,232 7.8l o0./5 /5. 97| - 57 | ctbrcing
oS50 | 1Y 645 14,270 /5.0 | 6. 13 | &, 07 q)?iﬁ clo~r

053 |1l 16,93 14,237 [lz.4 013 1610 =669 | clear
1056 | .8 (.99 |y,29i [jz,) |©odz |le )] [~eUY | etear

10 F9 2.0 6.79 Lﬁ, A% 2,91 ¢.02 e, )9 2, L e

Hoz | 2.7 b |98  fo2#H Ol |llb-d% [ ~6l.7 | clear

o2~ %, % ¥* “T:ié‘@m d, ot From Ny /;47634 Aot ﬁr v 'g‘}/ata/ e )i,

Sample Method(s) : @erlstaltlc pun?n/Submersnble pump / Bladder Pump / Other

Analysis Time  Bottle Type  Preservative/Filtration Comments
" \Volatiles (82608) 1164 [(3) 40-mLvoa  [HCI, cool to 4°C
; H,80, to pH <2, cool to
TOC (415.1) WO |osomLamber |40
Dissolved gasses (MEE) e,
(RSK-175) (3) 40-mL VOA  |cool to 4°C ]
Ferrous iron {SM3500 Fe .
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) = (1) 500 mL HDPE |cool to 4°C
field filter 0.45 micron filter,

Organics Acids (VFA) (1) 500 mL poly  |HNO, to pH <2, cool to 4°C
Metals (200.8&6010B) ~— (1) 500 mL HDPE [field filter, HNO,

Census bio-flo&M!| falcon tube 4°C

End Time 1oy

Caomments / Exceptions =
Presence of floating product? YES /NOQ/ Presence of sinking product? YES/ @

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station
Sample: ID
Field Conditions

DL-0100

G- 0907

20-PLa

~OIOA-@

Date

Field Team: (Initials)

G /20/C7

kA A

S nn

W oofy

Well Diameter (in.)

&

Purge Information

Purge Method :

Submersible pump

Well Depth (1t.) 0, % Bladder Pump

Initial Depth to Water (ft.) | {0 471 - {ﬁhmwumm

Depth of Water Column h‘f} 19 Other: :

3 Casing Volumes 4.94% Start Time | 11 {%

1 Casing Volume f Aol EndTime | //% ]

Total Gallons Purged | / ;5
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance

jjze 1o &5 |eod | 239 [0Y | 2 /T jg.c2| 80.9 | clewr—
z3 [0, 75 |5 76 | 2222 |0 70| O.17 15,60 6. O | cloa—
126 (1] 1596 1 33)6 085 ¢:18 15,64 T8 (& L
Ha{&l’ ?"'3 54' 82{ ’?ISC ‘% O ?:% C: f / ? 1’51‘;7&:? ‘ 5’3 6 éﬁ;g{(’*’ﬁf
ll:% Z; l i fj 5! g:; ;?»; )? ubi 0} j % i:ﬂ ;73 1%’? 4 Q_/{{“[):#«""

Sample Method(s) <7

P”éﬁsﬁc@s

Sample Information

ubmersible pump / Bladder Pump / Other

Analysis Time Bottle Type Preservative/Filtration Comments
Volatiles (82608) 1 1.2 [(3)40-mLVOA |HCI, cool to 4C
};‘?M H.SO, to pH <2, cool to
TOC (415.1) 2% |osomLamber  |4°C
Dissolved gasses (MEE)
. (RSK-175) (3) 40-mL VOA  |cool to 4°C
arrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE |cool to 4°C
field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly |HNO; to pH <2, cool to 4°C
Metals (200.8&5010B) (1) 500 mL HDPE |field filter, HNO,
Census bio-flo&MI falcon tube 4°C
End Time L]
Cemments / Exceptions: ;|
Presence of floating product? YES /N O) Presence of sinking product? YES //NO

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station YP-3A-* Date [+ [2.0/54
Sample: ID GW-ARZ20 -Q0 -2A-T -O Field Team: (Initials) | KA MAA
Field Conditions o WA e
w4 7
Purge Information
Well Diameter (in.) 2. Purge Method : Submersible pump
well Depth (ft.) A0 5 Bladder Pump
initial Depth to Water (ft.) |§{).6 ﬁfﬁcﬁﬁf@)
Depth of Water Column 9.9 /
3 Casing Volumes 0. g Start Time 114/
1 Casing Volume 1 (s End Time izl
Total Gallons Purged 3O
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
D Ol [FO4] 2.386 (282 | ©09 | 1432 [-4R.5 | (4
Wo0 1€ 16901 2.529 13991 0.06 | (4 (2 |~22.5] Clear
§1§?§7 (I Zr:}é)% Zﬁlqg"%’ 2.41 (()C«} Wy (3| —722 1 1(u:u/
WOl |19 (.20 72 ‘M&Lf Zafﬁé’i c.c4 [ CF | -23.0 N3
Usa 1L [p.B912 238 1351003 | |146A [ -22 2] Cloou,

Sample Information
Sample Method(s) @@&/Submersible pump / Bladder Pump / Other

Analysis Time Botile Type  Preservative/Filtration Comments
Volatiles (8260B) v, 01 [(3)40-mL VOA  |HCI cool to 4°C
P H.SO, to pH <2, cool to
TOC (415.1) {201 |250 mLamber  |4°C

Dissolved gasses (MEE)

(RSK-175)

(3) 40-mL VOA

cool to 4°C

Ferrous Iron (SM3500 Fe

B-97)

250 mL amber

cool to 4°C Do NOT filter

Anions (EPA 300.0)

(1) 500 mL HDPE

cool to 4°C

Organics Acids (VFA)

(1) 500 mL poly

field filter 0.45 micron filter,
HNO, to pH <2, cool to 4°C

Metals (200.8846010B)

(1) 500 mL HDPE

field filter, HNO,

Census bio-flo&M| falcon tube 4°C
End Time
Comments / Exceptions:
Presence of floating product?  YES ANO,] Presence of sinking product? YES /@

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station $P- 2R -T Date | <l /ze fo9

Sample: ID S -ADF20 i Field Team: (Initials) | x4 pAlA

Field Conditions - sl pww%fm

Purge Information

Well Diameter (in.) 2 Purge Method : Submersible pump
Well Depth (it.) 56,5 Bladder Pump

Initial Depth to Water (ft) | J{ ). 45 penstaliic Pump,

Depth of Water Column | <9, 75 Other: :
3 Casing Volumes 19 O% Start Time | |2 %7

1 Casing Volume K2 EndTime | 57y 1317

Total Gallons Purged | %.°2,

Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
241 0.5 | 853 22, .2} 0,52 1S5 | ~lll H| Sty ¢ fped,
e [OF Jevslle 2y Jlesl ©.98 [|\% 97 1214 Clawtnd od &
4 |1 C &. 261 1042 0.9+ ©.5F [15.09 |-228 Haraw - {oughd
LS50 e 1 Eos oY [Led | © 3 (S.0¢ [-7233. 1|1 mwm sz,
262 3,@ ®(1| 100 040 | @27 [14.99 2436 Clia ™ b
280 1.5 8l toe3 |4l Oz [14.93 |-243 0]l oo~

1259 120 |8.1S | < 9) .29 | @20 |15, OF |-252.9] CAia~
2072 (2.2 B4 9399 |1.310 20 |58 [-258. | Cluo

205 (2.5 [©05[9.9% (112 (09  1%.0% |- 20 S| clas

1200 | 2.8 (8o [Tuzl [lez [0,20 1503 [-26L4 clio

Bl (20 (B0 9.2 1Ol |ezo 1812 |-2624 |l oo

Sample Method(s)

Sample Information

W@/Submemble pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) 1,3&,'/? (3) 40-mL VOA  [HCI, cool to 4°C
H,SO, to pH <2, cool to
TOC (415.1) 1214  |250 mL amber  |4°C
Dissolved gasses (MEE)
{RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE |cool to 4°C
field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly  |HNO, to pH <2, cool to 4°C
Metals (200.8&6010B) (1) 500 mL HDPE [field filter, HNO,
Census bio-flo&MI falcon tube 4°C
End Time 131F3
Comments / Exceptions: <,
Presence of floating product? YES /INO,; Presence of sinking product? YES/ {6

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




2-66 Sheetipile Structure IM Groundwater Samipling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station Pe-58-1 Date | "7 /z00 Jog
Sample: ID G- 09090 -¢¢-55 -1 O Field Team: (Initials) | £4 M
Field Conditions SN WO A e A

Purge Information

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

Well Depth (ft.} 50,5 Blam

Initial Depth to Water (ft.) 3 0.5 ?‘“v {Lt"ristaltiq Pumps

— . ez s

Depth of Water Column |59,/ Z Other; :

3 Casing Volumes /9.0 Start Time | {27 ]

1 Casing Volume 4.3 EndTime | {24%&
Total Gallons Purged | | £

Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
1229 | 0.5 | RH2 1042 [0kl ] Ol 14,99 |-A8 8 | o
oy

(225 | 0.9 ‘ijﬁﬁ’@ 0940l 0238 0.4 i’f?,sai? ~ 1393 Clion
[ %55 | L. SHO IO TG 10351 | 5. 13 1507 |-139 <l WUoe

o
19795 ). F > 40 1 di ST O g 1509 | ~179.4 | (Jopx
7
g{f
5

:
il |
—___ Sample Information
Sample Method(s) : Peristaltic pump / Submersible pump / Bladder Pump / Other
Analysis Time Botlle Type  Preservative/Filtration Comments
Volatiles (8260B) {2 () 1(3) 40-mL VOA  |HCY, cool to 4°C
L H.S0, to pH <2, cool to
TOC (415.1) VB D |os0mL amber  |4°C
Dissolved gasses (MEE)
(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE |cool to 4°C
field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly  |HNQ, to pH <2, cool to 4°C
Metals (200.8&6010B) (1) 500 mL HDPE |field filter, HNO,
Census bio-flo&M| falcon tube 4°C
End Time

Comments / Exceptions: .
Presence of floating product? YES /(@O] Presence of sinking product? YES /(NO )

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PL2- 00T Date |7 /20/0%
Sample: ID GIN- D90F) 0 - PO - PR - O Field Team: (Initials) | 24 aMaA
Field Conditions S P

7

Purge Information
Well Diameter (in.) 2. Purge Method :

Submersible pump

Well Depth (ft.) 4q. ¢ Bladder Pum
Initial Depth to Water (ft) | 1].2-} Peristali]
Depth of Water Column S 59 B
3 Casing Volumes [%:s Start Time | {24 F
1 Casing Volume [T End Time | (41>
Total Gallons Purged =)
Time Gallons pH Conductivity  NTU DO Temp. ORP Appearance
265 105 [49% ] 2.599 | piAol o3 15,22 [<lNa < | Clin.
EEe o4 [ 2.eablges] OF Ticzz Signz| Clhecc
Yot | lo [FL4] 2.L10 0.3 &Y 5.22 | ~V92.9] Cloor
o | 12 1369 7,28 |08 (I 1575 ~180.6] Clia
Yot | 14 |76 | Z2.63F |03 04 'O, 7 | -149.2] CA s

Sample Method(s) :{Perist
Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) (O [(3) 40-mL VOA  |HCI, cool to 4°C Do cate,

TOC (415.1)

Ho4

250 mL amber

H,SO, to pH <2, cool to
4°C

;}v’ U‘ sk

Dissolved gasses (MEE)

(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT filter

Anions (EPA 300.0)

(1) 500 mL HDPE

cool to 4°C

field filter 0.45 micron filter,

Organics Acids (VFA) {1) 500 mL poly  |HNO, to pH <2, cool to 4°C
Metals (200.8&6010B) (1) 500 mL HDPE [field filter, HNO,
Census bio-flo&M] falcon tube 4°C
End Time

omments / Exceptions:
o

> Presence of sinking product?

Presence of floating product?  YES /ﬁl
N

YES /(ﬁ“&
.

Notes: Where multiple visits are required to compiete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.
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2-66 Sheetpile Structure IM Groundwater Sampling Fieid Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PLZ - 0134 Date | 2 /z21/04
Sample: ID GU-ra032] L) - iy -0 Field Team: (Initials) [1¢a  jAn/
Field Conditions Lo . Coel
. A
Purge Information
Well Diameter (in.) L Purge Method : Submersible pump
Well Depth (ft.) R0 Y Bladder.Pump___
Initial Depth to Water (ft.) TERLYs, istaltic Pump >
Depth of Water Column 0.5 Other: :
3 Casing Volumes 5.0 Start Time | #73.5%
1 Casing Volume A End Time Oyt
Total Gallons Purged :)Z e
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
0poy | () 7230 | (,295 1705 | @20 |1V |-89.0 | Clea
pOI0 1% | Fo7 9099 24951 ©.37%F | 14,31 [ ~29.9 | Cloasr
0213 (16 [ao0d |9 i 00| o4y [ 14.3C | -25 ] Clao
0Pl 119 [F.6 1 Fpy [0 [ oas [J993 | 529 ] Geas
Oo19g (2,2 .05 9. 15% 089 | £.3C [ 14490 [-22 O | Cliax
@ % LZ« 2. % .03 Qﬁ 7= ‘“)L 0. .31 ! S ~ 20, 1 Ol e
_________________ Sample Information
Sample Method(s) l{éristaltic piﬁ]"p / Submersible pump / Bladder Pump / Other
Analysis Time Botlle Type  Preservative/Filtration Comments
Volatiles (82608B) /%M [(3) 40-mL VOA  [HCI, cool to 4°C MS M ED
] H,SO, to pH <2, cool to e
TOC (415.1) 68 2% |250 mL amber  |4°C S fang
Dissolved gasses (MEE) o 179 f -
(RSK-175) O B2 |(3) 40-mL VOA  |cool to 4°C MUS S AED
Ferrous Iron (SM3500 Fe R A
B-97) G814 |250 mLamber  |cool to 4°C Do NOT fitter ME IS
Anions (EPA300.0) | €381 [(1) 500 mL HDPE |cool to 4°C m< st
A% field filter 0.45 micron filter, |y, « /7., ¢ n
Organics Acids (VFA) QU2 (1) 500 mL poly | HNO, to pH <2, cool to 4C| M8 f""‘\i{B
Metals (200.8&60108) | £ £2°% [(1) 500 mL HDPE |field filter, HNO, WS e
Census ((,72’,2'(7 bio-flo&M| falcon tube 4°C D%@
End Time
Comments / Exceptions: , .
Presence of floating product? YES //@d Presence of sinking product? YES /@/

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



2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station UL -O3(a Date | /> /4

Sample: 1D Gy ~ACH -0 -CHIA T Field Team: (Initials) | y.4  Aisa

Field Conditions S 3""‘3"“ "o

Purge Information

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

Well Depth (ft.) HEEE Bladder Pump__

Initial Depth to Water (t) | |{), i Perisfaltic Pump>

Depth of Water Column 4.7 Other: :

3 Casing Volumes g.0 Start Time | /O34

1 Casing Volume LY, End Time | 117

Total Gallons Purged | Z . 3
Time _Gallons pH Conductivity  NTU DO Temp. ORP Appearance

4z | &5 7.89 | .78 12,81 232 /5.5 | 24,5 edepr
V27853 o 4 |7.42 | L.9r0 5] | ©.z% 14,73 | 14, 2 e/
099 \O. 7 | A7311.397 ho3 | 027 |4, 70| 2/ | clew—
Oci?f?’ ,/ ! i f :? P _? P Iy (552{;7 ﬁ ;é? 7 O, Zg l 4:5 é[ é O [ [‘Q@zs/"
0994 |13 |27 [1:3%2 o3k | o2 | j437 |4 4 clees
057 11 b 7Y .87 02d [0z 1424 |-0.5 | ola—
e 11,8 1225 | .87 0.5% | 023 (7./7 |73 17 cAenr
1'00:5? Z! { 72 ?‘7 j ?O[ u’; (ﬂg) G Z% }éj i 5 — 5‘ j e S

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) 1005 (3) 40-mL VOA  |HCI, cool to 4°C
. X H,S0, to pH <2, cool to
TOC (415.1) /005 |250 mLamber  |4°C
Dissolved gasses (MEE) | = |
(RSK-175) 1005 [(3) 40-mLVOA  |cool to 4°C
Ferrous Iron (SM3500 Fe .
B-97) 1008  |250 mLamber  |cool to 4°C Do NOT filter
Anions (EPA 300.0) 160 (1) 500 mL HDPE [cool to 4°C
V"’)g field filter 0.45 micron filter,
Organics Acids (VFA) v (1) 500 mL poly  [HNO, to pH <2, cool to 4°C
Metals (200.8860108) (1) 500 mL HDPE [field filtter, HNO,
Census bio-flo& M| falcon tube 4°C
End Time 1017
Comments / Exceptions:
Presence of floating product? YES /N®, Presence of sinking product? YES /(RO

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station PL2 -0 ia Date | % /2 ( /g
Sample: ID AW 090% 2 - P 7 ~oZiA-© | Field Team: (Initials) | 24 A
Field Conditions Shaa , WO
Purge Information
Well Diameter (in.) - Purge Method : Submersible pump
Well Depth (ft.) 14, 9 Bladder Pump
Initial Depth to Water (it) | |}.0} (Peristaltic Pump.
Depth of Water Column %, 89 Other:
3 Casing Volumes (.27 Start Time | (742,
1 Casing Volume IES End Time | y7.1 7%
Total Gallons Purged | &5 ¢
Time Gallons pH Conductivity NTU DO Temp. ORP Appearance
o5l | 04 o P2 W S % 1.5 | o 1521 =595 | Qg cloud,
1059 | 1.1 18t | .99 |12F | ©29 | Sz [-13e.0 | S H;;M o_clolelo
hoz | 1.2 |8g2] ba3gl Wk o2 [1509 |-29. 6 | Sigwy cleda
WS 11k (84 el [0 022 [ig.le 3% 3 [Signh, clowl
How | [ 9 [@ | &nesdetlin,g [ ozt [ 1626 [-32. S| Sl clovel”
e 124 1824 ) gy id |t 018 @zs -130.3 sf;iqw% G clradd
UWIF [ 200 [ B2 | 5262 (397 | O 1S, 19 9 G | SEarrfly Uk
WO [ 2.% |Bs0 | 85.422 (9493 | ©148 | 152 [~i29.8 Swm ¢ lovd?]
22 |20 [B29] SOI8 (495 | ©1Y | 1826 |-129. ] | ShawHy clovde,
U2 | 32 1828 4927 (9971 o4 15,29 |~ 9.2 | Stiawtly etoud,
29 |2 1829 4 %S” .| ©.13 VS.24 |=121.5 [ Shiaatly clewold
U2z (3.9 [ &z 4, ¥23 815 [ O (| 1532 -131.7 Bhanlld clsud.d
___Sample Information ’ ¢
Sample Method(s) ‘ Other
Analysis Time Botlle Type  Preservative/Filtration Comments
Volatiles (8260B) ) Y, |(3) 40-mLVOA [HCI, cool to 4°C ]
o H,S0, to pH <2, cool to
TOGC (415.1) Wl |2s0 mLamber  |4°C
Dissolved gasses (MEE) | (¢,
(RSK-175) e |(3)s0mLvOA  |coolto 4G
Ferrous Ir%n (SM3500 Fe | M’H"’ . )
-97) r 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) Wy (1) 500 mL HDPE |cool to 4°C
Vi field filter 0.45 micron filter,
Organics Acids (VFA) |11 1 & (1) 500 mL poly |HNO, to pH <2, cool to 4°C
Metals (200.8&60108) | i1 4z |(1) 500 mL HDPE |field filter, HNO,
Census h tﬂg bio-flo&M| falcon tube 4°C
End Time 217
Comments / Exceptions:
Presence of floating product? YES /@:) Presence of sinking product? YES / KO

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station -0z A Date [7/2 /09
Sample: ID GW-00F21 - PLa-021A-0O Field Team: (Initials) | JcA M
Field Conditions Sunny ;e
o
Purge Information
Well Diameter (in.) T A Purge Method : Submersible pump
Well Depth (ft.) Bladder Pump
Initial Depth to Water (ft) | HeZs A Peristaltic Pump;
Depth of Water Column Other: :
3 Casing Volumes Start Time R ,ﬁgL
1 Casing Volume End Time | &~ ) i NN LL@(%/Q/
S 1 Total Gallons Purged SEe ’
Corpmued : ¥
Time  Gallons pH Conductivity  NTU DO Temp. ORP Appearance ¥
26 | dt 1828 | 46239 |joH5]| O 12 5. 2S |-~]B0. gf:é!/"ﬁ elouct

205 w{%?’ (low cfrv
20.0 Sémwﬁbé (v &
2|8 %m Vd‘{u Q{mdw

L%
e 4.5 | @29 | 4.S%Y (940 | O (S 4% |-
T

]
B.26 | 4579 | FoF+ | 612 R
J
B.22 1 4 S 1859 o4 1S 41 [-]

Sample Information

Sample Method(s) €; Peristm‘Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) 1 Y 2 (3) 40-mL VOA  |HCI, cool to 4°C
o H,S0, to pH <2, cool to
TOC (415.1) /Y0  |250 mLamber |4°C
Dissolved gasses (MEE) e -
(RSK-175) {4 |(3)40mLvOA |coolto 4C
Ferrous Iron (SM3500Fe | ., ;
B-97) [{4lo |250 mL amber  |cool to 4°C Do NOT filter

Anions (EPA300.0) | /iH{z  |(1) 500 mL HDPE |cool to 4°C

i field filter 0.45 micron filter,
Organics Acids (VFA) ! “’{ kj (1) 500 mL poly |HNO, to pH <2, cool to 4°C

Metals (200.886010B) | Jj¥{s (1) 500 mL HDPE |field filter, HNO,

Census [ ” L/(// bio-flo&M! falcon tube 4°C

End Time V215

C ents / Exceptions:
Presence of floating product? YES /NO_~/ Presence of sinking product? YES /{NO

|
Cj@/ﬁ«;‘m}gé? Arom f)ﬁéiy’mdﬁ ”F&%e
Y Odar = similar do  bam fmanve. adoc

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station L2022 Date | *3/2) /o9
Sample: ID Lo Rl - P ol - O Field Team: (Initials) | A s/
Field Conditions By HOT
Purge Information
Weli Diameter (in.) A Purge Method : Submersible pump
Well Depth (ft.) Hg, Bladder Pump
Initial Depth to Water () @ A 1.2 <Peristaltic Pump:>
Depth of Water Column 32,3, Other: : -
3 Casing Volumes v Start Time | 1741,
1 Casing Volume 5.9% End Time | 124 %>
Total Gallons Purged | 2 [,
Time  Gallons Conductivity  NTU DO Temp. ORP Appearance

224 [ 0.6 [ B49S] Y 101 ©.22 | 1926 1-49.¢ | (e
17 [O9 [@29] 442 [lob | oar (1526 [-4S 0| Cear
1220 | 1.2 | 83514 853 16 1 O\S 1S e |-4C .2 | Cliay
1225 | 5 | PB.22H4 939 N23B| Ol | 125 |-N7. 0| Cluc

122 | LB 220 1982 [Lod] Gn 1€.29 [-49.9] Cloor
1229 |2 ( [G29[4.919 {25 &0 [1s28 -9 ] | Clear
42 | 2,4 9,26 %926 [1.oP O 10 1. 2T [ -S7,0| Cloow™

— Sample Information
Sample Method(s) : istaltic pump / Submersible pump / Bladder Pump / Other

Analysis Time Botlle Type  Preservative/Filtration Comments
Volatiles (8260B) }"Z}}L,Q (3) 40-mL VOA  |HCI, cool to 4°C
H,SO, to pH <2, cool to
TOC (415.1) 1744|250 mLamber  [4°C
Dissolved gasses (MEE)
(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE |cool to 4°C
field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly |HNO, to pH <2, cool to 4°C
Metals (200.8&6010B) (1) 500 mL HDPE [field filter, HNO,
Census bio-flo&M! falcon tube 4°C

End Time

Comments / Exceptions: P
Presence of floating product?  YES /XG> Presence of sinking product? YES /(I\T;ﬁ
(g

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



2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station

=F= 1 VD ~nic. Date

EV VS|

Sample: ID

B0 A7 0T Field Team: (Initials) [ A um

Field Conditions Croniin ot
o

Purge Information

Well Diameter (in.) 2- Purge Method : Submersible pump

Well Depth (it.) q[, 7 Bladder Pump

Initial Depth to Water (ft) | 1} 4% peyistaitic Pump>

Depth of Water Column |49, 7{ Other::

3 Casing Volumes 2.5 Start Time | JZ.81

1 Casing Volume 12.8 EndTime | 133 |

Total Gallons Purged | 2. |

Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
nea los 192612238 lage [ poow [16.03 1204 Clioy
1502 |(D.% |ACH| L2.8672 2.4 |O.op  |le.oY |-15(5| Cleos
1200 | Lo 189972 &0 30 16605 | 15,9 |-id,9| Cear
209 | 1.2 189 122,90 1L.s910.05 |[p.o4|-1F19] Claer
(P12 | .8 886l272.2% 242 [0.06 |16.col-119.8 | Jear
1215 | 1. [ B68122. @4 42 | ©aS (S a%|-1mtrd]| Qo
[21% |21 839|122 &35 239 |&,0 1S3 -173.1 | Clppnr

Sample |nformation

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) [27¢> (3 40-mLVOA |HCI, cool to 4°C
B H,S0, to pH <2, cool to
TOC (415.1) {920 |250 mLamber  |4°C
Dissolved gasses (MEE)
(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT fiiter
Anions (EPA 300.0) (1) 500 mL HDPE |cool to 4°C
field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly  |HNO, to pH <2, cool to 4°C
Metals (200.886010B) (1) 500 mL HDPE |[field filter, HNO,
Census bio-flo&M!I falcon tube 4°C
End Time | g’é i
Comments / Exceptions: .
Presence of floating product? YES / Presence of sinking product? YES/ O

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PP-18 -7 Date 2/ /¢ 7

Sample: ID GW-AOF2{-TP-1B-T-O Field Team: (Initials) <

Field Conditions Svnny , HOT

Purge Information

Well Diameter (in.) 7' Purge Method : Submersible pump

Well Depth (ft.) 80,5 Bladder Pump

Initial Depth to Water () | 11, 4> @W@)

Depth of Water Column .0F Other T~

3 Casing Volumes Jje, ¥ Start Time 1330

1 Casing Volume (25 End Time {41

Total Gallons Purged 2. iji
Time  Gallons pH Conductivity  NTU DO Temp. ORP Appearance

1390 0.5 %.35 | #.499¢ 5.35| 6.5 /6.0 | -25.9 | cloa,
3% 1 0.2 |30 |96 |16l | 013 Jb.]3 [ -30.2 | cleas
134 (o I, .25 | 4. 477 .2l | ©.12 o, 79 |-32.8 | clocr
134 L4 1823 | 1YY 093 |0.00 iz | —-24.9 | <loan
1252 1. F | 8.2z | F9% oz lo.c9 /6. .zl [-353 | clean
1255 |7 1823 |F.u4gF  |ids | 0.0 16,34 |-35.0 | clea -
139% | 2.} 4.22 | 2.¥4979 Lo | &.0od 16,29 |—36.7 | elea—
lqopl 2.5 .20 (3495 1.0z 0.0F [)6i26 | -36.5 | clomwm—

Sample Information

Sample Method(s) :mltic pum ESubmersible pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) {403 [(3) 40-mLVOA  |HC}, cool to 4°C
i 5t H,SO, to pH <2, cool to
TOC (415.1) 403 |250 mLamber  |4:C
Dissolved gasses (MEE)
(RSK-175) (3) 40-mL VOA [cool to 4°C
Ferrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) (1) 500 mL HDPE |cool to 4°C
field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly |HNO, to pH <2, cool to 4°C
Metals (200.8&6010B) (1) 500 mL HDPE |field filter, HNO,
Census bio-flo&MI falcon tube 4°C
End Time

Comments / Exceptions: -
Presence of floating product? YES /(@O S.'Presence of sinking product? YES/ (N/O;\)

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.
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2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

i 2
Station PLA-OZZA Date | /0//7/0F
Sample: ID G291 - Pl 2 -¢324-@  Field Team: (Initials) X
Field Conditions Clwody
Purge Information
Well Diameter (in.) - Purge Method : Submersible pump
Well Depth (ft.) Z49.F | . o Bladder Pump
Initial Depth to Water () |/ 0.02 (& €7/ g ' w@w
Depth of Water Column 19.6% Other: :
3 Casing Volumes q9.7% Start Time OO
1 Casing Volume 210 End Time HE @«
Total Gallons Purged .5
Time  Gallons pH  Conductivity NTU DO Temp. ORP Appearance
joz3 1.2 c.0b 12,136 9./5 | 2.]2 15 87 [~24 9 | clear
JO7 b 1Y .29 Z«'Q,E‘QF £24Y | 2./0 15.90 | ~36./ Clesr
1029 bl (6,15 "f’" 57 | 3.56 [9.34 <4918 | clear
632 |lz.0 622 51 508 | 3,39 15,80 [-94.9 | cher
(033 2.5 6.2t iiﬁ(fﬁ y.je | z.50 1577 [-99.2 |
1040 z. 4 146.25 bl Y8 | 2,07 )5 75 | ~4%.9  |cles—
04% 12,9 lez2¥ | z.]7 g8 | 1.bb |j5435 |~50.7 |clen—
050 2.2 |26 | z-0%z2  |z.69 | .50 15,65 |=549.2 | .
1053 |25 |62k 2185 1233 | }.i% 5.L5 -390
joslb |37 626 z.38 2.7 | ©.9] 15.¢F |-55,6 -
(057 139 2| 2.189 |3iz | 0.7% 15,65 |-5b. Z ‘
lioz Al e 2F | z A 26 | 0.b6b 565 [-56.5
1HoS y.z Sample In%ormatla 15,61 —56,0 R
Sample Method(s) PUmp / Submarsisle pu%p/ Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (82608B) O F (3) 40-mL VOA  |HCI, cool to 4°C
PN H,S0, to pH <2, cool to
TOC (415.1) 11O 1 |osomtamber 4G
Dissolved gasses (MEE) O = H C
(RSK-175) Hic (3) 40-mLVOA  |cool to 4°C
Ferrous Iron (SM3500 Fe "y ? YA
B-97) i 250 mL amber  |cool to 4°C Do NOT filter

Anions (EPA300.0) | 1107 |(1) 500 mL HDPE |cool to 4°C

Y

Lup 3 . . .
o W R “H | tietd-filter-0-45-mieron-ilter,
Organics Acids (VFA) | {14/ T |(17560-mb pcﬂy HNO; to-pH-<2;-s00lt6-4€
Metals (200.886010B) | ]I 7 [(1) 500 mL HDPE [field filter, HNO,
Census 7 | bio-flo&M! falcon tube 4C
End Time
Comments / Exceptions: )
Presence of floating product? YES /{NCS} Presence of sinking product? YES/ @
J : b /
Ny N TR oL/ o
AR V700" Sy 9 =27, < W R v v o G S i A Ra vk o] 7 7 o7
/ 4
s, — P ""‘%"g’“’ P j =
Al - 1 C Y/ YA R NTE YA Y WY
Taz TTyvieRe S Ty LR @ y f7

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



2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station PLY-071 A Date | /2/#7 /o

Sample: ID Gz -0%019 - PLa-02ld - O Field Team: (Initials) | 474

Field Conditions Clo C},L/,

Purge Information

Well Diameter (in.) y' Purge Method : Submersible pump

Well Depth (ft.) 19, 9 N e Bladder Pump

Initial Depth to Water (ft.) |/ & J-F é@/ oo ¢ Penstallic Pump

Depth of Water Column 9 45 Other: :

3 Casing Volumes 19 % Start Time 2o 5

1 Casing Volume LS5 End Time 13,5

Total Gallons Purged < .

Time Gallons pH Conductivity  NTU DO Temp. ORP Appearance
122y L 597 9724 457 | 0.3% 1854 |~/21-] |clear, odor
227 | 1.8 |5.95] 2,959 |Svo | ©.%/ 1556 "8 T |cher. ods
1230 | 2-0 |s.¢1 | 2.94] 3.¢] | 0.6% 559 )70 | cloe, odos
1z32 | 2.2 |5.30 | 294 |4.38 | 0.79 S 7L =N b | clew o
1236 | 2.2 157% 12899 1239 | 0.9 15 %7 -)00 b | itew oder
iz39 .5 15,7 906 1500 009 175 88 |-/0%S | thear odor
}ZLI/Z 7. ? 5.:257/ Z*C}ﬁ(z/ 42’”/5 (,e:’&{/j ;5»86} ""fég;(j Ao - bc}g&/

Sample Method(s)

ample Information
Perlstaltlc pump Submersible pump/ Bladder Pump / Other
M—

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) 124Y%  [(3) 40-mLVOA  [HCI, cool to 4°C
— i H,SO, to pH <2, cool to
TOC (415.1) jz4 { 250 mL amber  |4°C
Dissolved gasses (MEE) | . ., HcA
(RSK-175) ] Zi%‘% (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe |, _ . HOA
B-97) ] z 'i q 250 mL amber cool to 4°C Do NOT filter
Anions (EPA300.0) | y 24l |(1) 500 mL HDPE |cool to 4°C
12t ( 2 {0t OV field filler-@-45-migren-filier:
Organics Acids (VFA) U |(1).500.mLpoly- | HNOde-pH=<2, cool to 4°C
Metals (200.8860108) | 17 # ¢/ |(1) 500 mL HDPE [field filter, HNO,
y / . vl ] 7 3 3
Census /244 |bio-floaMi facon tube 4°C S50 ml. £, {éﬁ/ w,:;&{

Presence of floating product?

YES)/(§67

Co mm pents / Exceptions:
7 ’ re/éence of sinking product?

YES /@

o

—

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washlngton

Station PLAa-013 A - c/,// zabs Date 0/ 67
Sample: ID Bl - 091G - TL2-C1 TA () Z Field Team: {Initials) | (=4
Field Conditions Clpus -
Purge Information

Well Diameter (in.) 4 Purge Method : Submersible pump
Well Depth (ft.) 200, % o Bladder Pump
initial Depth to Water (t) | %, 5 5 C;“; 075 W
Depth of Water Column .44 Other: '
3 Casing Volumes VA Start Time 134 2%
1 Casing Volume 1.4 End Time 1Yol

Total Gallons Purged je 4 ]

Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
1400 | 1.2 |b.YZ | )4.835 033 | 052 Lol | ~2i9.L |clea—
1905 | 11 .27 | /9.7 o4 | 0.4F 1665 |-221.8 |clear

1906 | )G L9 [ 74,73 |0 0. 4Y? | )6.09 [-223.6 | clom—
}L/() Z’ 9 (/{7: ? }q72/ 0%{’)’; (jz gﬂ) )(’Q ‘“ZZi,S C{Qﬁ("

Sample Method(s)

S

__Sample Information
i _Peristaltic p@Submersible pump / Bladder Pump / Other
T

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) 144 1] (3) 40-mL VOA  |HCI, cool to 4°C ME /5]
i H,SO, to pH <2, cool to T
TOC (415.1) 1YL |o50mbamber |4G S IMSD
Dissolved gasses (MEE) H CA 7
(RSK-175) [4 11 (3) 40-mLVOA  |cool to 4°C s // Y35
Ferrous Iron (SM3500 Fe | , ;. , [ SR s .
B-97) JH1E 250 mLamber  |cool to 4°C Do NOT filter JUS / MsD
Anions (EPA 300.0) 17/ (1) 500 mL HDPE |cool to 4°C NS S NS D
iy field filter 0.45 micron fitter, p
Al . : -
Organics Acids (VFA) )41 (1) 500 mL poly  |HNO, to pH <2, cool to 4°C f"’/fffj /7"/)5 L‘}
Metals (200.8&6010B) | j4//]  |(1) 500 mL HDPE [field filter, HNO, NS SIS D
Census i bio-flo&M| falcon tube 4C “?( zj,){ ~ 1 Q,cz;%z;
f:}w bore § gm{ Vi } ./_{; e 6/[ ‘[T; - qu\{ < (Z/fﬁ,f/z{’ifc
End Time

Cgmments / Exceptions:

Presence of floating product? YES / I}dO Presence of sinking product? YES (WO%**

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



2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station | P02 A

Sample: ID GW-0%0ig-FLA-0O3IA-0,

Date | jo/s3/29

Field Team: (Initials) [ < #

Field Conditions

Purge Information

Well Diameter (in.) z" Purge Method : Submersible pump
Well Depth (ft.) e Bladder Pump
Initial Depth to Water () | 899 | & 0945 Cperistaitic Pump™>
Depth of Water Column 19.490 Other: :
3 Casing Volumes 9. b Start Time B2
1 Casing Volume % T End Time (7.5
Total Gallons Purged 2.
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
1223710V let2] 1,936 Jys. ). 3% 4,10 | 279 e
1540 3 G 7% L9673 29. 0.5 14: 76 | -29. 7 Lo
1542 s [1,.75 ] 1.9L% 2.7 | P36 M08 | 260 | clonr
1596 | vt it Z | 1.9¢8 5.z | 037 s |-233 | s
15¢ R A L 1964 o3| 0. 2% W58 |-202 | tew
zpj Z Z. {()*#5 ,}.?{;0 (any’”f 5.2% }'{5{}; """ I?(/ cleg

WWM___ﬁample Information
Sample Method(s)<<_ Peristaltic pump.y Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles {8260B) ]f}ﬁi‘“}’ (3) 40-mL VOA  |HCI, cool to 4°C Vool C;j}?
Y H,SO., to pH <2, cool to - Y ‘
TOC (415.1) E5¢ 250 mLamber  |4°C Violica s
Dissolved gasses (MEE) | | . W] —
(RSK-175) 155 ”/ (3) 40-mL VOA  |cool to 4°C LoD L oD,
D 4
Ferrous Iron (SM3500 Fe g FHCA &
B-97) |55 4/ 250 mL amber  |cool to 4°C Do NOT filter D bl Ao
Anions (EPA 300.0) 1554 |(1) 500 mL HDPE |cool to 4°C Oio b ¢ wde
GE wl. VDF !
e e 240wl VO field-filter-0-45-micrenfiter . >
Organics Acids (VFA) 125 {1)-500-ml_poly- |HNO,to pH-<2, cool to 4°C 1) o L u)j;,/
Metals (200.8860108) |/ =54/ |(1) 500 mL HDPE |field filter, HNO, Do born Lol
1
Census Lomemmm= | hin-flo& M| falcon tube 4°C
cnd Time

Presence of floating product?

Comments / Exceptions: -
YES /AQO’ Presence of sinking product? YES //NO )

Notes: Where multiple visits are required to complete sampling, parameters are to be checked: prior to sampling for each visit. Enter data under field comments.
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2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington
PLA-OYTAR

Station
Sample: ID
Field Conditions

GLU - 09/ 20 ~PLI DY AA-O

D

ate

Field Team: (Initials)

. /
fo/za/o 9

A

(:‘ ! £r uc.‘"«’ 7

Ry

P4urge Information

Well Diameter (in.) 2 Purge Method : Submersible pump

Well Depth (ft.) Bladder Pump .

Initial Depth to Water (ft) | % g0 Ve G144 <~ Peristaltic PUmp_>

Depth of Water Column Other

3 Casing Volumes Start Time 735

1 Casing Volume End Time 0724

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

0949 1,2 | 2Y0 | 1,23 |6.97 | 0.7 | /602 | 0.2 | @low yellubw F5nt
0957 |1. ¢4 Y 11200 |93 | 076 |16 62 | 8. | cloar yofbubon
0955 . 7247 [).z75 94971 6.33 /e 03 |50.7 | clon— lbnbs
:’)C?F) g Z»! g ‘ 9/5 iz 2‘7(/ /{26 O /(/)é/ 2. O < % o C‘”LQ«»:“«W/" \/é/é'w ’iﬁ -
100 | 2.0 .47 | 1,295 532 | /0 & /i O 2z | ¢ lear ; e;fw b
Jjeey 2.z |24 |].290 K90 | 04 |/L.0Z |17, Leper”, yolhn b
003 2.9 |74 | 12997 W39 1.0) i 0317 2 | clear yollbsb
1010 (2.9 |2uy5 iz9/ |9.20] 093 11004 1| 2.5 | clemr, yolin bi—
003 [3. 1 [Fuq [1.2a0 [4.3310.397 [16.04 [ =30 | clece jollee -

e ————

Sample Information

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

Analysis Time Bottle Type  Preservative/Filtration Comments
<" Volatiles (8260B) /1% |(3) 40-mLVOA  |HCI, cool to 4°C
o H.S0, to pH <2, cool to
TOC (415.1) o 250 mL amber  |4°C
Dissolved gasses (MEE)
(RSK-175) ~  |{3) 40-mLVOA |cool to 4°C
Ferrous Iron (SM3500 Fe o
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) e (1) 500 mL HDPE |cool to 4°C
. field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly |HNQO, to pH <2, cool to 4°C
“Metals (200.8860108) | /@75 |(1) 500 mL HDPE |field filter, HNO,
Census o bio-flo&MI falcon tube 4°C
End Time
Comments / Exceptions: '
Presence of floating product? YES /NO) Presence of sinking product? YES A NO

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



2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station L2 OO Z L. Date
Sample: ID Clw - 0%icze «P L& ~00BC - Field Team: (Initials)
Field Conditions e ot A O LT

Purge Information

Well Diameter (in.) 27 ] Purge Method : Submersible pump
Well Depth (ft.) By Bladder Pump
Initial Depth to Water (t) | 9,40 @ o 7571 {f"“‘PveETEI"fTé"Pum """"
Depth of Water Column “Oiher:
3 Casing Volumes Start Time 10 e
1 Casing Volume End Time [ /6 G

Total Gallons Purged | .

Time  Gallons pH Conductivit NTU DO Temp. ORP Appearance
/!Cj"j;? <) :1‘ ; { 5’; ?;’7 31?%’ (jéyé’; /"'3,2 . _5/:;2 &/F@f ﬁ/f,f” }é’f/f .
iwfj 0 C‘}f W;? ? f({{ﬁ? f:; B 75‘?” Gi 3 ‘»/7 *‘f) § Vié/ »3‘{:}‘ ?{ odoor 3//‘4 /f‘ 1// // e

— 5 — - 7 |2z ,
105" O 17,34 5.730 090 |0 . bz |19, / 7. O | o, iy yollon
0S50 ). 3 7.7 |5, 291 06| 6 ?7’ i fgf 20O |cloa—
(059 Ll |3.38 1528 079 | ©.837 |149.7 [7 3 | cloa—
‘‘‘‘‘‘‘ Sample Information
Sample Method(s) ¢ PenWl Submersible pump/ Bladder Pump / Other
Analysis Time Bottle Type  Preservative/Filtration Comments
|+ Volatiles (82608B) 116 ] |(3)40-mLVOA  |HGlLsookto#E Ao Frosky 2o
. H,SO, to pH <2, cool to
TOC (415.1) - 250 mlamber  |4°C
Dissolved gasses (MEE) S—
(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe PE—
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) o (1) 500 mL HDPE |cool to 4°C
i field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly  |HNO, to pH <2, cool to 4°C
» Metals (200.8860108) | {/{» (1) 500 mL HDPE [field filter, HNO,
Census — bio-flo&Ml falcon tube 4°C
End Time
Comments / Exceptions: -
Presence of floating product? YES /’NO/ Presence of sinking product? YES / N_Ox‘

Q’E’\jé}l’{* & {/\é(/‘»/v“:@,{/

. I SN
‘}3 H belmrd

7.0 ~

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station DL . OOH; Date 0/z0/ e

Sample: ID L) 0910 20-7L2- 008 £»|  Field Team: (Initials) | <. 4

Field Conditions Clevdy ~ GOTF pccasiiinall sim breaks

Purge Information

Well Diameter (in.) z 7 Purge Method : Submersible pump

Well Depth (i) 799 | Bladder Pump

Initial Depth to Water () |_ 9. 43 |(e@0F4 | CPeristaltic Pump ",

Depth of Water Column 29,92 Other:

3 Casing Volumes 14 2 Start Time 5 C

1 Casing Volume LY End Time 123

Total Gallons Purged 2.5
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance

1200 1 0.8 (.78 | deeo 1185 | 25Y | J4 27 | %5, 3 |clor
1202 | L0 16:30 | 4037 (143 | 1182 |)9.25 'L//‘ I | elewr
209 |15 16,.8% i(:z% 1.2F | 1. 2¢ (429 1—3%., cdew—
lzjz L F 16,849 |4, ), 65 149 1 1. /4 (4. 28 | =350 | clow
125 1.9 1634 |9.)3 LHO | L oG 114 26 [-35, § | clone—
l21% |2 | |6.92 |4 zﬁff 131 | 0.95 |96 |-36. cleor
1271 2.3 |[nS 14,727 1,89 |0 39 (Y, Y7 =37 3| chea—
12z4 2.5 6,85 |9,137 Lo 035 4.92 |-33.2 | cloa—

S

Analysis Time Bottle Type  Preservative/Filtration Comments
4" Volatiles (8260B) | 122 |(3) 40-mLVOA  |Met cool to 4°C
) Yy H,SG, to pH <2, cool to
" TOC (415.1) 127 |250 mLamber |4C
Dissolved gasses (MEE) J—
(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe )
B97) | 7 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) - (1) 500 mL HDPE |cool to 4°C ;
- field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly  |HNO, to pH <2, cool to 4°C
Metals (200.886010B) | | 774+ (1) 500 mL HDPE |field filter, HNO,
Census - bio-flo&MI faicon tube 4°C
End Time

Presence of floating product?

Comments / Exceptions:

YES /KO)

Presence of sinking product?

YES /@

R

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



2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station ¥P-2B -0 -0 Date | /0/7¢/07 )
Sample: ID GUI- OG0 C PP- .?L< RN Field Team: (Initials) L
Field Conditions ?M%w Somrny  ~LO° &
i Z Fi
Purge Information
Well Diameter (in.) z Purge Method : Submersible pump
Well Depth (ft.) 56,5 ) Bladder Pump
Initial Depth to Water (it.) | . 0¥ (/# 20 @Ej@ﬁiﬁﬁ
Depth of Water Column iUl Other: :
3 Casing Volumes 19,7 Start Time 180
1 Casing Volume /L End Time j24 O
) Total Gallons Purged 2.

Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
13/0 | Odo 680 3.68% )2y | ¢ Y 1597 |~27 § | clear siyhlar
313 109 6.9/ 12.67% 4 | 6.5 |)15.37 |-%73 |clan— siald o
731/ l ;2/ /@n%r} ‘3’1./;} <) I"?{? Ol’ %(‘/ i%ﬁ{’ﬁ 012/255" ('/Q’é@“”’/ 1 3!’:'? {
1319 11,4 1681 [269% [206 Lo 77 [)5.92 |45, 7 |clonr s)s[Hyq)
1222 L L 632 2,700 ligo (B&71.00 |js.32 |-47.5 4/;W A
132% |20 |L%3 | 2.422 3,93 | [.o6 1524 |-47, 9 z.:éw-/ !

Sample Information
Sample Method(s)(: Peristaltic LﬁSubmersm!e pump / Bladder Pump / Other
Analysis ’ﬁ:ii me Botile Type  Preservative/Filtration Comments
«” Volatiles (8260B) (3) 40-mL VOA |48 cool to 4°C
H,SO, to pH <2, cool to
TOC (415.1) 250 mL amber 4°C
Dissolved gasses (MEE) o, e ‘/
{(RSK-175) (3) 40-mL VOA |cool to 4°C
Ferrous Iron (SM3500 Fe |
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) = ({1} 500 mL HDPE |cool to 4°C
field filter 0.45 micron filter,
Organics Acids (VFA) T (1) 500 mL poly  [HNO, to pH <2, cool to 4°C
.~ Metals (200.8&60108) |1Z2<() |(1) 500 mL HDPE [field filter, HNO,
Census 7 |bio-flo&MI falcon tube 4°C
End Time
Comments / Exceptions: o
Presence of floating product? YES /{é Presence of sinking product? YES /\NO |}

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station PP-2B -IL-& Date | /2/zc0/07

Sample: ID CW-09 020 ~PP-2RB ST-D Field Team: (Initials) | ~ A

Field Conditions Pactly Clevdy

Purge Information

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

Well Depth (ft.) S0.8 Bladder Pump

Initial Depth to Water (it.) | ¥.39 @0 927 < Peristaltic Pump_~~

Depth of Water Column Y14 Other::

3 Casing Volumes )9 F Start Time | 2@ E~ /T4 O

1 Casing Volume .6 End Time Ji 2

Total Gallons Purged L0

Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
134% |09 6,90 | H.2720 |13 | (0,93 j9.9% | 247 cloor”
1351 (0.9 |b.%7 [H:267 |[D79] 0.5 4. 7Y | 22 % | cloar
1259 |1, 2 16.37 |Y4.235 |bAF] 080 /9 §& |Y. L, |clear—
254 115 le,9] |4.204 HH| o735 [14.97 [-/5.% | clear
MOO 113 193 14.1%4 14,29 | 0. R0 |14 .85 |=32. ¢ | clear
Y03 1.9 .95 14.165 3,02 | 0,80 |14, K3 =45 4 | cle~
ldog |z.2 6.9 | 4a4% 1297 6.7¢ 114, §t =552 | clee—
iz | 2.7 [L.97 |84092 369|078 [14.93 |-65-F |cler
415 13.0 16.9% |H.478 14499 | o830 |i14.8% |~720.0 | clear

Sample Information

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

Analysis Time Bottle Type  Preservative/Filtration Comments
" Volatiles (8260B) 141 [(3)40-mLVOA |m##cool to 4°C
p cr H,S0, to pH <2, cool to
" TOC (415.1) 1417 |osoml amber  |4C
Dissolved gasses (MEE) i
(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe .
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) e (1) 500 mL HDPE |cool to 4°C
e field filter 0.45 micron filter,
Organics Acids {(VFA) (1) 500 mL poly |HNO, to pH <2, cool to 4°C
v Metals (200.8860108) |4/ | +~ [(1) 500 mL HDPE [field filter, HNO,
Census o bio-flo&MI falcon tube 4°C
End Time 429

Presence of floating product?

C

ments / Exceptions:

YES /NO) Presence of sinking product?

YES / @

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station
Sample; ID
Field Conditions

i

VYLD, D25A-0 Date | /¢/z0/09
Gl -091070-TL2-0350 -0 Field Team: (Initials) | 4/ *
/Q/ MO 5‘3 Q7 C (UUCéA,/ w}'“?“i'\ GO 597 «{/g 2N {ﬁmef

Purge Information

Well Diameter (in.) 2 Purge Method : Submersible pump
Well Depth (it.) a4.9 N Bladder Pump )
Initial Depth to Water () | 9. 75 | (¢ 0932 < Perstaltic Pump
Depth of Water Column 29,05 Other: :
3 Casing Volumes % . % Start Time JU 3B X
1 Casing Volume 2.7 End Time (537
Total Gallons Purged 2.9
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
gfjc} ? ‘ 2'5‘ 5{1 ‘5? ;;2 u Q 3 ‘3 FZ (} O 5? 3 S v?éf V“”df, ( < /,g’ﬂ//"'
532 LS 1655612998 1159 | 6,60 18,93 |-13.0 |clear
450, 135 16.57 | 2,954 M9 1 035 11569 -21:& |clea
059 (2.0 [6.60]2.9%0 [8.8F]6.97 11543 [-30 2| clear
502 2,28 Je.bz [2.997 [0 |0 37 |15.57 -96.9 |cloar
1505 |5 665 | 013 [6.U10.3%36 1553|929 clea
1508 835 [6bb | 3.023 (459 | 0.9 [15.50 [~529 | clear
511 1300 16.bX | 3,035 1390 | 0.%1 15,46 [-5%.7 | elear
[5i 25 16 %13.039 1949 10,99 1844157 6| clonr

Sample Information
Sample Method(s) @T@ Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
Volatiles (8260B) 1551 {o [(3) 40-mL VOA  |HCI, cool to 4°C
e H,SO, to pH <2, cool to
TOC (415.1) 19] |250 mLamber  |4C
Dissolved gasses (MEE) | y g2 ¢ Hol
(RSK-175) 15 1 |(3) 40-mL vOA  |cool to 4°C
Ferrous Iron (SM3500 Fe | \ » ; 4 HCA
B-97) 1551 {p 250 mLamber  |cool to 4°C Do NOT filter
Anions (EPA 300.0) === (1) 500 mL HDPE |cool to 4°C
RN field fiiter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly  |HNO; to pH <2, cool to 4°C
Metals (200.886010B) | J5 i {» |{1) 500 mL HDPE [field filter, HNO,
Census =" Ibio-flo&MI falcon tube 4°C
End Time

Presence of floating product?

Comments / Exceptions:
YES /NO/  Presence of sinking product?

vEs / {0}

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.
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2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

2 1’
Station PP-48-0© Date 1¢/e f0F
Sample: ID CW-CHQE-PP-HR3-O ~ & Field Team: (Initials) | /< /2
Field Conditions Raiming

Purge Information

Well Diameter (in.) pis Purge Method : Submersible pump
Well Depth (ft.) 50.5 Bladder Pump
Initial Depth to Water () | 9.09 (2@ 0924 < Peristaltic PUmp~"
Depth of Water Column gy .y Other: +_
3 Casing Volumes 19, % Start Time O%= -
1 Casing Volume 4,y End Time C90~

Total Gallons Purged Z

Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance

0349 Yy b.72 | 2YYL 5.00 B /5. 65 | ~43.6 | cleqr
0952 |1t 673 | 3952 |47 | 106 1556 | ~47.7 |clear
%95 /% 6,74 5. 447 4.8 | 0. 75 [5.5Z |-56,7 | clean
0258 |1 675 | 24Ys3 152 | 0. 8Y |28 .55 | =550 < lenr
01 1724 1676 | 3.455 [1.57 0. %32 |15.499 |=566.9| clear

Sample Information

: P’éﬁsfltic pqmﬁ/Submersible pump / Bladder Pump / Other

Sample Method(s)

Analysis Time  Bottle Type  Preservative/Filtration Comments
« Volatiles (8260B) OF¢C % |(3) 40-mLVOA  |[He¥coolto 4C A, o rds ped YOH <
H.SO, to pH <2, cool to i
TOC (415.1) e 250 mL amber 4°C
Dissolved gasses (MEE) _—
(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe -
B-97) o 250 mL amber  |cool to 4°C Do NOT filter
Anions (EPA 300.0) R (1) 500 mL HDPE |cool to 4°C
- ' field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly |HNO; to pH <2, cool to 4°C
« Metals (200.8&60108) |(O%¢> 2 |(1) 500 mL HDPE [field filter, HNO,
Census o bio-flo&MI falcon tube 4°C
End Time

Comments / Exceptions:

A s (]
Presence of floating product?  YES/NO_~ Presence of sinking product? YES / N,Q/

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station HP-498-T - Date | ro/ = 07
Sample: ID G- L@ 21 ~PP-YB - L~ @ Field Team: (Initials) | =&
Field Conditions Coipinn

i

- Purge Information

Well Diameter (in.) 2 Purge Method : Submersible pump

Well Depth (ft.) Lo & Bladder Pump. ..

Initial Depth to Water (it) | 7.4y5 |[& 8730 ———Pefistaltic PUmp~

Depth of Water Column Y19 Other: :

3 Casing Volumes 19. % Start Time a9,0

1 Casing Volume L. L EndTime | (< (D
Total Gallons Purged fi -

Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
O g 5 1697 13,091 |19 | 059 |)s¢g |~3%2 | clear
0924 [1:0 |6 96| 336l 085| 0.5¢ /595 =53, 9| c|car
O9e |12 696 3929 1090 | 0. bl |]5.¢2 | -55.% | (
930 1 1.Y [0 [394F (092 0.68 [(5.92 |-58,8 | clesr
0433 || F (.90 | 341t Lol | 064 IS 43 | -0 3 | clee—

Sample Information
Sample Method(s) + Peristaltic E)i[ﬁp/Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration -Comments
~~~ Volatiles (8260B) Oti 5 [(3) 40-mL VOA M8, cool to 4°C
. oy H.SO, to pH <2, cool to
- o 4{"‘6 = 2 4 1]
" TOC (415.1) OF45 |250 mL amber  |4°C
Dissolved gasses (MEE) N
(RSK-175) (3) 40-mL VOA |cool to 4°C
Ferrous Iron (SM3500 Fe . )
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) “ " |(1) 500 mL HDPE |cool to 4°C
— field filter 0.45 micron fiiter,
Organics Acids (VFA) (1) 500 mL poly  |HNQO; to pH <2, cool 1o 4°C
- Metals (200.8&6010B) |0 24 |(1) 500 mL HDPE |field filter, HNO,
Census ~  |bio-flo&M! falcon tube 4C
End Time
Comments / Exceptions: e
Presence of floating product? YES kNQ./ Presence of sinking product? YES /(HQ)

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

4
/027767

Station 5@" - OIOA Date :
Sample: ID 09102] - PLA~ piod- Field Team: (Initials) [ = 4]
Field Conditions k ey o 8
Purge Information
Well Diameter (in.) ' Purge Method : Submersible pump
Well Depth (ft.) 203 . Bladder Pump
Initial Depth to Water (ft) | 9,69 |(0734 Peristaltic Pump >
Depth of Water Column 112 Other. :
3 Casing Volumes 22,0 Start Time je 2
1 Casing Volume 2, End Time 1] &
Total Gallons Purged B
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
(Y3 0.5 6% | 3590 |3.55]| 2:89 19831 ¢2. 5 | clear
josi |07 | (.(3 | 3432 |22 | 1,37 14 72 [ CY b | cloa
1052 049 6ot [ 2.2u7 |29¢ 1.2\ []4.95 |68 clep
1056 1)1 159 3,034 131 | ©:30 [ /9.98 | Z[.5 |cea-
054 1.4 15.9C %2909 [234 | 0.7 [J5.7] [76.] | clenr
N0z 11,7 535 | 2330 [1.39| 0. 73 1i5.J6 | 9/ 3 | closr
Hos 2.0 |54 zA4z20 180 | . F [5 9 3546 |cloar
Ho% 12:-2 15631 2,207 LY | ©. 6% [IS.2 7,3 |cioo—
. Sample Information
Sample Method(s) fﬁ;istaltic pump JSubmersible pump / Bladder Pump / Other
Analysis Time Bottle Type  Preservative/Filtration Comments
+~ Volatiles (8260B) 111(2  |(3) 40-mL VOA |HCI, cool to 4°C
oL H,S0, to pH <2, cool to
v+~ TOC (415.1) {7 |o50mLamber |4C
Dissolved gasses (MEE) I
(RSK-175) (3) 40-mL VOA  |coolto 4°C
Ferrous Iron (SM3500 Fe
B-97) T |250 mL amber  |cool to 4°C Do NOT filter
Anions (EPA 300.0) o (1) 500 mL HDPE |cool to 4°C
_— field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly |HNO, to pH <2, cool to 4°C
o Metals (200.8&6010B) | §}1<{J [(1) 500 mL HDPE [field filter, HNO,
Census 7" |bio-flo&MI falcon tube 4°C
End Time
Comments / Exceptions: ,
Presence of floating product?  YES /NO)} Presence of sinking product? YES / INO

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



2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station PP-3A-T- & Date | sp/z:/v
Sample: ID GUJ-P3B2 1 - TP 2D~T - Field Team: (Initials) | -4 i
Field Conditions L
Purge Information

Well Diameter (in.) 27 Purge Method : Submersible pump
Well Depth (it.) 0.5 - Bladder Pump
Initial Depth to Water (ft) | .55 |4/ 0955 Peristaitic-Pump=—
Depth of Water Column 0.9 Other: :
3 Casing Volumes o 3 Start Time 12002
1 Casing Volume 1. % End Time 72 E5G

Total Gallons Purged 2] '

Time  Gallons pH Condugtivity NTU DO Temp. ORP Appearance
2103 [0.] 6% | 2.0 4.0 0.cl | 14.90 | 496 | ¢lecnr
l2ile |t.2 [Foz 2039 123%| 052 | )4.53]29.94 | eloar
%Z’ié? 25 55» ?(@if Z,jgéﬁ 2,"{'3 Oé;fé? Zé”[!"?é/) ?7(; <[(-’c;/
lzzz ||, 3.07 | Z- 20 |36 096 )4, 35 | 23.4 | tlewr
lzzs |2 ] 4.09 | Z2.029 .63 0.99 1y 3¢ [19.5 |cloa—

Sample Method( s

eristaltic pump

Analysis

Time

Sample Information

Bottle Type

Preservative/Filtration

Submersible pump / Bladder Pump / Other

Comments

»~ Volatiles (8260B)

1223

(3) 40-mL VOA

HCI, cool to 4°C

[

TOG (415.1)

122 F

250 mL amber

H,SO, to pH <2, cool to
4°C

Dissolved gasses (MEE)

T

(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe U
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) =~ |{1) 500 mL HDPE |cool to 4°C
[ field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly |HNO, to pH <2, cool to 4°C
vMetals (200.8&6010B) ?"Z,"Z’f’?’ (1) 500 mL HDPE [field filter, HNO,
Census — bio-flo&Ml| faicon tube 4°C
End Time

Presence of floating product?

Comments / Exceptions:

YES / L(Q} Presence of sinking product?

YES/ O J

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station PP-3B - T -0 Date 0] 27 ]
Sample: ID Guw-o9ez ! Pr-3B-T. @ Field Team: (Initials) ey
Field Conditions Clovds + Pein ) e <o beddes
Purge Information
Well Diameter (in.) 2 Purge Method : Submersible pump
Well Depth (ft.) SeS | Bladder Pump
Initial Depth to Water (ft) | 9,44 |(#0953 <Peristaltic Pump
Depth of Water Column Y0 Other: :
3 Casing Volumes KA Start Time /2y
1 Casing Volume . b End Time [HeO
Total Gallons Purged 50
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
L2y 1oz [Z.0 [ L,25 a7z | 0,62 Y, 07| =269,/ | clear, gras
;2§ ‘ I'O :7~3{ }l ?‘Z’ 2:0% ﬁ:’ ?Z‘ !}{“/: f:}i’ ¢2“,'?2’L(£, f}’ ',fiéz‘fm«’ ; 4}/
{254 .2 | 7,32 1. %0 2| G.og2 | 18,97 |-7%2.73 | cloer "0 fons
525“? Z‘ & jf?¥ ll’ - zg? @é!é‘:} B ?3 (_?f ?g’ ““‘Zg; Z C’««!C’"’T‘aﬂ«“’{ P iy 4
o0 1.9 1299 11y 15 |00 .57 19,00 [~29.7 [ cdecr, Fruy
130- 2.2 |Fe3| 1. 02 |13 | o.Mz JH.02 |-284 2] <len, . (
300 2.5 =5 [ 15.0] losy|o.yo 14,07 |=2730 | cleer, 3G
:i‘{‘ﬁ’\’/Z Z. Q0/ m:}!;ff}% 15’/* { (-5 o‘?‘z{\ [‘)sji"‘!} ?é’i‘c)() ”“MZ?Q;? ol fas~ jr’ '
} i P 3? } - ff}:? jqe@% O‘(:ézj "}:E)i' 1 f“l’CC? “Z?é: Clenr  ow
319 |5 F |7, 59 115,935 290 10.3% [13.9% 2. L,W—_af
V32 ] .0 ;7/*{;“?“} .'Z‘?Z;;s 057 .5 15. 9 - 29 - olear, <r
Sample Information .
{“’M% . [ i
Sample Method(s) *-Peristaltic punlgj Submersible pump/ Bladder Pump / Other ~**
Analysis Time Bottle Type  Preservative/Filtration Comments
+ Volatiles (8260B) 12¢/ ] |(3) 40-mLVOA |H€ coolto 4°C  Aon ~Aresen ,.@4/
// R H,SO, to pH <2, cool to
Y T0C (415.1) 134 |os0mLamber |4C
Dissolved gasses (MEE) J—
(RSK-175) (3) 40-mL VOA |cool to 4°C
Ferrous Iron (SM3500 Fe .
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) e (1) 500 mL HDPE |cool to 4°C
- field filter 0.45 micron filter,
Qrganics Acids (VFA) (1) 500 mL poly  |HNO; to pH <2, cool to 4°C
~Metals (200.8%6010B) | j=31//  |(1) 500 mL HDPE field filter, HNO,
Census === | bio-flo&MI faicon tube 4°C
End Time
Comments / Exceptions: <
Presence of floating product? YES /X @ Preserce of sinking product? YES / ﬂg/
;é 4{ 7 ,ii}« §AMM§M‘:~' :'j}f'ié {'7) 7 - 3
o o - X
‘”“““\g Pan Y AR S S Ve {)
K N | Y L
Nt

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.
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, \/g\%/\ AV C—LCQ Towy o {o0S Pae
O VAY 2-66 Sheetpile Structure IM Groundwater Sampling Field Data
‘ Boeing Plant 2, Seattle/Tukwila, Washington

Station VW-28 T —m™ Date revey.
Sample: ID M~ 09021 -3 -3k T Field Team: (Initials) | <~ -
Field Conditions oo :
Purge Information
Well Diameter (in.) 2! Purge Method : Submersible pump
Well Depth (ft.) 50,5 Bladder Pump_______ .
Initial Depth to Water (t) | 9./¢ (<0953 Wﬁ@
Depth of Water Column Ul ol Other: :
3 Casing Volumes 19.% Start Time pe ]
1 Casing Volume 4L End Time o0
Total Gallons Purged 5, i
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
W | 3ey |43 (259 [j2.58 [p0z |04 3 =297 { | elenc, gre
1327 [4.6 [4.59 [ 12,17 [058]0.43 13,95 [~298.( | <l glos
1320 4.6 [9.8% 1.9 021 | 0. 9] 113,75 1-2359 | cltar
%SSN" q £ f@ ?‘5:} } ’ : SSZ\ 0( ;18 C) ‘ if { i .‘g . (2‘6./ - ’Z?()‘ S E«'(ﬁé’f Lin-%4
1336 |¥50 [7.685 |1 41 046 | ©.39 14593 [-282] | clear,’chy
339 1g,) 354 liezz (094 [0 35 1295 1-2899 [ fer 21

v’//\/

Sample Information
Y Submersible pump / Bladder Pump / Other

Sample Method(s

~—

istaltic pump

Analysis Time Bottle Type  Preservative/Filtration Comments

\i Volatiles (8260B) } CH (3) 40-mL VOA  |H€}¥ cool to 4°C
— s H.SO, to pH <2, cool to
TOC (415.1) } 34} |250 mLamber |4C
Dissolved gasses (MEE)
(RSK-175) TT—[(8) 40-mL VOA [cool to 4°C
Ferrous tron (SM3500 Fe )
B-97) i 250 mL amber  |cool to 4°C Do NOT filter
Anions (EPA 300.0) = 1(1) 500 mL HDPE |cool to 4°C
o tield filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly  |HNO, to pH <2, cool to 4°C
- Metals (200.8&6010B) | 124 { |(1) 500 mL HDPE |field filter, HNO,
Census =" |bio-tlo&M! falcon tube 4°C
End Time [HOC

iG«o,\mments / Exceptions: ~
Presence of floating product? YES / NO} Presence of sinking product? YES ///E\IO}

A [ i

Feplec o CAFTT (Tl e

RS

—— P B 77
[Ny ITS) TEA d ity Soclead  docle oo
g ~

F
£

i “S Li?!/f! Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.



2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station PP ER-7. ~ Date | /o /=2, g
Sample: ID W 0% 02| ~TP-58-T-C Field Team: (Initials) | k24
Field Conditions Spunay N
Purge Information
Well Diameter (in.) Z " Purge Method : Submersible pump
Well Depth (ft.) 50.5 | ) __Bladder Pump
Initial Depth to Water () | §.50  [~/0947 < Q_B_giistalrtigm
Depth of Water Column Y Other: : _
3 Casing Volumes 19 Start Time JY ]2
1 Casing Volume {s. 0 End Time =578
Total Gallons Purged 75
Time  Gallons pH Conductivity NTU DO Temp ORP Appearance
4z] LO B0 o939 iz, %5 0. 95 /5.5 —15.7 clog
24 | 1.2 [ 0i | 0.45¢ 691 | ©.59 |75 37 |~]et | clowr
l4ez LY |0 |CYT7( |4s 6. 46 1S 12 |~1999 | elow—
420 b (30T 10498y 1,96 | © ¥ |15-02 |-[974 | clewn
W33 1.9 19,05 1990 [tz | & 97 |15.00 |~]b¥ 3| clear
1920 2.2 19.07 16:49] (19 692 [1%# 78 =75 7| clear
439 2.5 [ Zib 0472 093|492 |19.95 [<)69 G | clean
Sample Information
Sample Method(s) & Peristaltic pumpJ/ Submersible pump / Bladder Pump / Other
Analysis Time  Bottle Type  Preservative/Filtration Comments
.~ Volatiles (8260B) JYY | [(3) 40-mL VOA |5 cool to 4°C
P A H,SO, to pH <2, coal to
" TOC (415.1) J YU |250 mLamber  |2°C
Dissolved gasses (MEE) }
(RSK-175) ) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500Fe | ____
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) —====|{1) 500 mL HDPE |cool to 4°C
e, field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly |HNO, to pH <2, caal to 4°C
Metals (200.8&60108) | /]  |(1) 500 mL HDPE |field filter, HNO,
Census T bio-flo&MI falcon tube 4°C
End Time
Ccm;ments / Exceptions: —
Presence of floating product? YES/ Pﬁg) Preserice of sinking product? YES /@6

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




2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station Fr -8 -7 -, 1 Date [ 7¢/<//0 7

Sample: ID Cw-9/92Z1 -PP-1B-T-¢, 1l  Field Team: (Initials) LA

Field Conditions Part y Ci wody %’fﬁg%{

Purge Information

Well Diameter (in.) z 7 Purge Method : Submersible pump

Well Depth (ft.) 0.5 o Bladder Pump

Initial Depth to Water (ft) | j&.&{ (é‘? 01z <« Peristaltic Pumﬁ

Depth of Water Column oor o Othert

3 Casing Volumes ]9.¢ Start Time 15 /7

1 Casing Volume {o:4 End Time Its 1.5

Total Gallons Purged 7. 2
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance

1820 | [ | |23 [ weo (35| 1,.2f | )45/ |-]5] Clowr
1523 [ 1.5 (%31 [10.63 [Loo] 03% | 1959 |~1522 | clow—
1529 11,3 1Z.24 | 10,6l |te3 | 685 | 19.69(=172.5| clow—
1522 (2.0 13449 [ 11.39 (2,31 1C:9% [ 196Y -/33.7 | cle,
535 2.2 [6.99 113,02 |332|&1de | [46% |-)803 | clo.r
1594 (;:% CJ?@ 1%5.9% Q){"?Z [, OZ 467 1-j98.2 | clear
By 12,1 (6972 11394 (315 | .96 |14.65 |~207 3 |clan
54F |24 16.99 |13.99 1297 | O 76 |14 .62 | 72954 | olem—

Sample Method(s) -

Analysis 154 1

Sample Information
LIP/ Submersible pump / Bladder Pump / Other

Bottle Type

Preservative/Filtration

Comments

+ Volatiles {(82608)

S¥ cool to 4°C

Puplicaty

-

: Wm 40-mL VOA
il i
T0C (415.1) 1911 52250 mL amber

H,S0, to pH <2, cool to
4°C

Qu‘;“ ety

Dissolved gasses (MEE)

S

(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) Pt (1) 500 mL HDPE [cool to 4°C
o field filter 0.45 micron filter,
Organics Acids (VFA) (A1) 500 mL poly  |HNO to pH <2, cool to 4°C
vMetals (200.886010B) ;... [5<5F |(1) 500 mL HDPE |field filter, HNO, D0l cats
po ]
Census bio-flo&MI falcon tube 4°C
End Time

Presence of floating product?

YES /(@9

ments / Exceptions:

Presence of sinking product?

YES/@

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampiling for each visit. Enter data under field comments.
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2-66 Sheetpile Structure IM Groundwater Sampling Field Data
Boeing Plant 2, Seattle/Tukwila, Washington

Station
Sample: ID
Field Conditions

PLA -2

Gl -p3le 27 P -2 16~

Field Team: (Initials)

Date

{

{

—

Purge Information

Well Diameter (in.) Z Purge Method : Submersible pump
Well Depth (ft.) H% o] . Bladder Pump
Initial Depth to Water (ft.) | /&, 73 | @) 0959 afggﬁw
Depth of Water Column | 5,32 Other: :
3 Casing Volumes J¥ % Start Time o975
1 Casing Volume b ] End Time 570
Total Gallons Purged ENN
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
O¥20 el 6.3 9.020 |66 /o0 z |)3.%3 |~F2Y | cloa pol)oss
0632 [L3 1672 19,799 [/.97] 707 11390 [~67 2 |closey caleriess
OO |29 6. 7519 741 196 147 15,93 =29 |clow, colefess
0843 | A0 G724 | T Z’é;vl_ [.0% /.09 ]%.92 | =592 |clear coliless
0990 | A% |79 |F.294 Lot J.o¢ (5. 79 | =555 | e colordoss
OB47 (2.0 [L959.273 [hoz | joe U39 |-550 | e clecloss
Sample Information

e
Sample Method(s)(séﬁ’sﬁgltic pumpy/ Submersible pump / Bladder Pump / Other

Analysis Time Bottle Type  Preservative/Filtration Comments
" Volatiles {(8260B) OF5] [(3)40-mLVOA  |EBcool to 4C
e H.S0, to pH <2, coolto
«" TOC (415.1) 005 | |2s0mLamber  |4°C
Dissolved gasses (MEE) —
(RSK-175) (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe e
B-97) 250 mL amber cool to 4°C Do NOT filter
Anions (EPA 300.0) P (1) 500 mL HDPE |cool to 4°C
field filter 0.45 micron filter,
Organics Acids (VFA) (1) 500 mL poly  |HNO, to pH <2, cool to 4°C
+Metals (200.8&6010B) | (3 % <} [(1) 500 mL HDPE |field filter, HNO,
Census T bio-flo&MI falcon tube 4°C
End Time
' Com}ments / Except!ons: s
Presence of floating product? YES /@*/ Presence of sinking product? YES / (NQ

Notes: Where multiple visits are required to complete sampling, parameters are to be checked prior to sampling tor each visit. Enter data under field comments.
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2-66 Sheetpile Structure IM Groundwater Sampling Field Data

Boeing Plant 2, Seattle/Tukwila, Washington

Station

PlLA-621C Date | 7¢/ =2 e

Sample: ID c

LI 09fo27 PLi-02il-¢ Field Team: (Initials) | x4

Field Conditions

. i - g 4
el (oo dy,
¢ 7

Purge Information

Well Diameter (in.) 7 Purge Method : Submersible pump
Well Depth (ft.) 9.7 Bladder Pump__
Initial Depth to Water (ft.) | /& 0 2 /;3:}0 757 x\_mlc PU_TEJ
Depth of Water Column 4169 Other:™
3 Casing Volumes 2q.% Start Time 773

1 Casing Volume 1%, & End Time g’}O 1

Total Gallons Purged ~ O
Time  Gallons pH Conductivity NTU DO Temp. ORP Appearance
0919 o 2.4% | 2z.2¢ QL9 | 72 | ju3% [~isz. 7 |clear colecless
clzz |10 7549 | 2295 [1dg ]| 095 | /439 |-)72.0 |clewr, calec less
0932 1,8 |#.¢6) | 22.89 |1z, 0. 95 | 149:¥5 | -/22.3 |clear, cofos foss
092 2.0 l7.02 | 2Z2.9% [% 4o f) 9% | 1L 7F |70 | eloar, c il foss
093% 2.3 .63 122.93 |j0.3 | 076 | [4.6F |~I7], b |cleor colecless
A4 |Z .o |75 | 22.50 | AY¥3 9% 14,65 | -169.7 | e, cdutess
0944 |30 |7.65 [22.55 |F.3] O ; %, 19.62 |- 1660 | clogr, colorless
%Sample Information
Sample Method(s (\Penstamc /__,_,/\/ Submersible pump / Bladder Pump / Other

Analysis

Time Botile Type  Preservative/Filtration Comments

-« \olatiles (8260B)

G094 (, |(3) 40-mLVOA |H8¥ cool to 4°C

v TOC (415.1) 099 |250 mLamber  |4°C

H,SO, to pH <2, cool to

Dissolved gasses (MEE)

(RSK-175) ' (3) 40-mL VOA  |cool to 4°C
Ferrous Iron (SM3500 Fe
B-97) 250 mL amber cool to 4°C Do NOT filter

Anions (EPA 300.0)

eeee= | (1) 500 mL HDPE |coal to 4°C

Organics Acids (VFA)

field filter 0.45 micron filter,
T (1) 500 mL poly  |HNO, to pH <2, cool to 4°C

+'Metals (200.8&6010B)

094/ |(1) 500 mL HDPE |field filter, HNO,

Census

bio-flo&MI falcon tube 4°C

End Time

Comments / Exceptions:

Presence of floating product? YES /(NO Presence of sinking product? YES / Nb,/’

#

g[{\\m!i "5,‘

Notes: Where multiple visits are req

uired to complete sampling, parameters are to be checked prior to sampling for each visit. Enter data under field comments.
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ATTACHMENT D
DATA VALIDATION REPORTS



— e maa e TECHNICAL MEMORANDUM

Date: 10/22/2009 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: Jeff Dengler and Doug Kunkel, EPI Email: jill_lamberts@golder.com

RE: BOEING PLANT 2 — INTERIM MEASURE 2-66 SHEETPILE ERD PERFORMANCE
SAMPLING — DATA VALIDATION QA/QC REVIEW

1.0 INTRODUCTION

A total of 20 water samples (including 3 field duplicates and 2 trip blanks) were collected July 20 and 21,
2009 to monitor the selected IM remedial technology for enhanced reductive dechlorination (ERD) for
groundwater within the vicinity of the 2-66 Sheetpile in Tukwila, Washington (EPI, 2008). Samples were
analyzed by Analytical Resources Incorporated (ARI) of Tukwila, Washington and Microbial Insights of
Rockford, Tennessee for the following parameters:

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

B Total Organic Carbon (TOC) by EPA 415.1
Dissolved Gases (Methane, Ethane, and Ethene — MEE) by Modified RSK 175
Dissolved Metals (Arsenic and Manganese) by EPA Methods 200.8 and 6010B
Ferrous Iron by SM 3500 FeD
Anions (N-Nitrate and Sulfate) by EPA 300.0

Organic Volatile Fatty Acids (VFASs) (Pyruvic, Lactic, 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:

PH43, 043GG (VOCs, TOC, MEE, Ferrous Iron, Anions, and VFAS):

GW-090720-PL2-032A-0 GW-090720-PL2-035A-0 Trip Blank
GW-090720-PL2-032A-1 GW-090720-PL2-010A-0 GW-090720-PP-5B-I-0
GW-090720-PP-4B-I-0 GW-090720-PP-3A-1-0 GW-090720-PL2-008B-0
GW-090720-PP-2B-I-0 GW-090720-PP-3B-I-0 GW-090720-PL2-008B-1

bp2 2-66 erd sheetpile im g3 dv report - 102709 - 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 — 2-66 ERD IM October 2009

Data Validation QA/QC Review 2 013-1646-009.300.06
PH63, 054GG (VOCs, TOC, MEE, Ferrous Iron, Anions, VFAs, Dissolved Metals, and Bacterial
Census):

GW-090721-PL2-017A-0 GW-090721-PL2-021A-0 GW-090721-PP-1B-I-0
GW-090721-PL2-017A-1 GW-090721-PL2-021B-0 Trip Blank

GW-090721-PL2-031A-0 GW-090721-PL2-021C-0

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

Data validation was conducted in accordance with the criteria outlined in the National Functional
Guidelines for Organic Data Review (EPA 1999) and the National Functional Guidelines for Inorganic
Data Review (EPA, 2004), modified to include method specific requirements of the laboratory analytical
methods and Interim Measure Work Plant for 2-66 Sheetpile, Boeing Plant 2 Seattle/Tukwila (EPI, 2008).
A Level | validation was performed on this data package which included a review of quality assurance
sample results and qualification of data as appropriate.

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 PH43 and PH63: 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 PH43: Cooler receipt form indicates that one of the VOC vials for Trip Blank had
one pea 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 PH43: ARI sample receiving noted that there was a sample identification
discrepancy between the bottle and the chain of custody (COC). The bottle said GW-
090720-PP-5B-0 and the COC said GW-090720-PP-5B-I-0. The lab resolved the issue
by matching the sample times and determined that the correct ID was GW-090720-PP-
5B-I-0.

B SDG PHA43: It was noted that there were no associated QC included (i.e. MB and
LCS/LCSD) with the analysis of the Trip Blank on 7/25/2009. The lab was contacted and
it was determined that since this was a QC sample, no associated QC was required.

B SDG PH43: The Case Narrative noted that Bromoethane had out of control CCALs and
LCS/LCSD recoveries. Bromoethane is not a client target analyte, so the lab was
contacted and it was determined that there was a typo on the case narrative. It was
corrected by the lab to read Bromomethane.

B SDG PH63: ARI sample receiving noted that there was a sample identification
discrepancy between the bottle and the COC. The bottle said GW-090727-PL2-021A-0
and the COC said GW-090721-PL2-021C-0. The lab resolved the issue by matching the
sample times and determined the correct ID.

B SDG PH63: Recorded cooler temperatures exceeded the recommended temperature
(<6°C) for sample preservation. No action was taken since the samples are delivered to
the laboratory on the same day as sample collection.
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B Results for volatile organic compound 1, 1, 2-trichloro-1, 2, 2-trifluoroethane are reported
in a truncated format (1, 1, 2-trichloro-1, 2, 2-trifluoroe) due to ARI report format. No
action was taken.

4.0 VOLATILE ORGANIC COMPOUNDS

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

4.1  Analytical Methods — acceptable

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

4.2  Sample Holding Times and Preservations — acceptable

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

B SDG PH43: 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 PH63: The Chain of Custody indicated that all sample GW-090721-PL2-021C-0 for
VOCs were submitted unpreserved. Also, the case narrative noted that sample GW-
090721-PL2-021A-0 was submitted with a pH of 2.5. 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, 2008) with the following exceptions:

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

TABLE 1
2-66 IM ERD Reporting Limits
Compound QAPP Table 5 RLs | Lab Reported
(ng/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
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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 Acetone RL was reported by the lab at 10 pg/L instead of the requested 5 pg/L for the
Method Blank on 7/30/2009. The lab was contacted and it was determined that there
was a recent increase in the RL. The laboratory provided a revised dataset with the
correct RL for Acetone.

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:

B SDG PH43: The case narrative listed that the CCAL from 7/29/2009 was out of control
high for Chloromethane, 2-Butanone, and 4-Methyl-2-Pentanone (MIBK). The lab
qualifies detects as “Q” (%D > 20%). All results for Chloromethane, 2-Butanone, and
MIBK from 7/29/2009 were qualified as estimated (J/UJ) due to possible high bias. Upon
review, it appeared that there were no samples associated with a CCAL from 7/29/2009.
The lab was contacted and it was determined that the run started on 7/29/2009 at 20:33
and ran until 7/30/2009. Samples GW-090720-PP-2B-I-0, GW-090720-PP-3A-1-0, GW-
090720-PP-3B-I-0, GW-090720-PP-5B-1-0, and GW-090720-PL2-008B-0 are associated
with the 7/29/2009 analysis.

B SDG PHA43: The case narrative listed that the CCAL from 7/30/2009 was out of control
high for Vinyl Acetate, 2-Chlorovinylether, and Bromomethane. The lab qualifies detects
as “Q” (%D > 20%). All results for Vinyl Acetate, 2-Chlorovinylether, and Bromomethane
from 7/30/2009 were qualified as estimated (J/UJ) due to possible high bias.

B SDG PH43: The case narrative listed that the CCAL from 7/31/2009 was out of control
high for 1,1,2-Trichloro-1,2-Trifluoroethane and out of control low for Acetone. The lab
qualifies detects as “Q” (%D > 20%). All results for 1,1,2-Trichloro-1,2-Trifluoroethane
and Acetone from 7/31/2009 were qualified as estimated (J/UJ) due to possible high bias.

B SDG PH63: The case narrative listed that the CCAL from 7/23/2009 was out of control
low for Vinyl Acetate and o-Xylene. The lab qualifies detects as “Q” (%D > 20%). All
results for Vinyl Acetate and o-Xylene from 7/23/2009 were qualified as estimated (J/UJ)
due to possible high bias.

4.5 Blank Contamination — acceptable

The method blanks and trip blanks were free of contamination with the following exceptions:

B SDG PH43 and PH63: 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.
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4.7  Matrix Spike Compound Recovery

Matrix Spike (MS) and Matrix Spike Duplicate (MSD) analysis was performed on GW-090721-PL2-017A-0
in SDG PH63. 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 PH43: 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 PH63: The MS and MSD percent recoveries were out of control low for Styrene.
The parent sample (GW-090721-PL2-017A-0) was qualified as estimated (J/UJ) due to a
possible low bias from matrix effects.

B SDG PH63: The MS/MSD RPD was out of control high for Bromomethane. No action
was taken since the LCS/LCSD RPD recoveries were in control and Bromomethane was
not detected in the 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 PH43: The case narrative noted that the LCS and LCSD % recoveries for the
7/29/2009 analysis were out of control low for Carbon Disulfide. All associated samples
for the 7/29/2009 analysis were qualified as estimated (UJ/J) for Carbon Disulfide due to
a possible low bias.

B SDG PH43: The case narrative noted that the LCS/LCSD % recoveries for the 7/29/2009
analysis were out of control low for 1,1,-Dichloroethene and Bromomethane. Upon
review, it was determined that the LCS/LCSD % recoveries were within the QAPP control
limits (EPI, 2008), so no further action was required.

B SDG PHA43: The case narrative noted that the LCS/LCSD % recoveries for the 7/30/2009
analysis were out of control high for 2-Chlorovinylether. Data validation review also
noted that the LCSD % recovery was out of control high for Vinyl Acetate. No further
action was required since these two compounds were already qualified due to CCAL
issues.

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
PH43 GW-090720-PL2-032A-0 GW-090720-PL2-032A-1
PH43 GW-090720-PL2-008B-0 GW-090720-PL2-008B-1

Field duplicate analysis criteria were met.
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5.0 METHANE, ETHANE, AND ETHENE (MEE)

The laboratory provided Level | 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 ug/L, 1.2 ug/L for ethane, and 1.1
pg/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-090721-PL2-017A-0
in SDG PH63. 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 PH43: MS/MSD analysis was not performed in this SDG. Please refer to
LCS/LCSD and field duplicate data for precision and accuracy information.
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
PH43 GW-090720-PL2-032A-0 GW-090720-PL2-032A-1
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Field duplicate analysis criteria were met.

6.0 INORGANICS — DISSOLVED METALS

The laboratory provided a provided a Level | 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. Samples for dissolved
metals analysis were completed by EPA Methods 200.8 for arsenic and EPA Method 6010B for
manganese. 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). All holding time criteria were met but the following observations were
noted:

B SDG PH63: Sample GW-090721-PL2-021A-0 was 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 — acceptable

All metals listed in the Interim Measure Work Plan (2008) QAPP were analyzed for and requested
reporting levels were met with the following discussion:

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.
6.4 Blank Contamination — acceptable

The method blanks were free of target compounds.

6.5 Laboratory Control Sample Recovery — acceptable

LCS (blank spike) 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 GW-090721-PL2-017A-0 in SDG PH63. 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 sample as for the MS analysis listed
in the previous section. Duplicate analysis criteria were met.

6.8 Field Duplicate Sample Analysis

No field duplicates were sampled for dissolved metals.
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7.0 GENERAL CHEMISTRY - TOTAL ORGANIC CARBON, FERROUS IRON, N-
NITRATE AND SULFATE, VOLATILE FATTY ACIDS, AND BACTERIAL
CENSUS

The laboratory (ARI) provided a Level | data package for analysis TOC, ferrous iron, N-nitrate, and
sulfate; 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 (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 qDHC (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 (EPI, 2008) requirements with the following
exceptions:

B SDGs PH43 (043GG): The holding time of 7 days was exceeded for the VFA analysis.
All samples were qualified as estimated (J/UJ).

B Ferrous Iron: Requested holding time was ASAP “upon laboratory receipt”. Requested
holding time was met (sample analysis dates are the same as sample collection dates).

B Total Organic Carbon: The required holding time of 28 days for TOC analysis was met.
B N-Nitrate: The required holding time of 48 hours was met for N-nitrate analysis.

B Sulfate: The required holding time of 48 hours is incorrect as stipulated on Table 6 of the
QAPP. The EPA recommended holding time for sulfate analysis is 28 days. Holding
times for sulfate analysis was met.

B Bacterial Census: The required holding time of 48 hours was met for the bacteria census
analysis.

7.3 Laboratory Reporting Limits — acceptable

The laboratory achieved the reporting limits (RLs) required by the approved QAPP (EPI, 2008) 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 PH43 and PH63: 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.
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7.4  Blank Contamination — acceptable

The calibration blanks and/or method blanks were free of target compounds with the following comment:

B No blank information was provided for the bacterial census and VFA analyses.

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

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

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

B No LCS or SRMs were analyzed for VFAs and the bacterial census. No action was taken
other than to note. LCS is not possible for bacterial census.

7.6  Matrix Spike/Matrix Spike Duplicate Analysis

Matrix Spike (MS) analysis was performed on GW-090720-PL2-032A-0 for TOC and Ferrous Iron, on
GW-090720-PL2-032A-1 N-nitrate, and sulfate in SDG PH43 and on GW-090721-PL2-017A-0 for N-
nitrate, sulfate, TOC, Ferrous Iron, and VFAs in SDG PH63. 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 PH43: MS/MSD analysis was not performed in this SDG for VFA. No other QC
was provided. No action was required other than to note.

B SDG PH63: MS/MSD analysis was not performed in this SDG for bacterial census. No
other QC was provided. No action was required other than to note as a MS is not
possible for bacterial census.

B SDG PH63: An MS/MSD was performed on sample GW-090721-PL2-017A-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 4) and it was determined that all of the MS/MSD
percent recoveries were in control except for the lactic acid MS at 130%. The %RPD for
the MS/MSD was also out of control high. Since the unspiked result was below the RL,
no action was taken because a high bias due to matrix was not suspected and the out of
control MS %R was attributed to analytical variability.

TABLE 4
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 75 125 100 | 100.0 93 93.0 7.3
Lactic <25 100 75 125 130 | 130.0 100 | 100.0 26.1
Acetic <1 100 75 125 110 110.0 100 100.0 9.5
Propionic <1 100 75 125 110 | 110.0 99 99.0 10.5
Butyric <1 100 75 125 100 | 100.0 93 93.0 7.3

7.7 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 discussion:
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B No duplicates were analyzed for VFAs and qDHC. No action was taken other than to
note.

7.8  Field Duplicate Sample Analysis

Field duplicate samples were collected and analyzed as follows:

TABLE 5
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
PH43 GW-090720-PL2-032A-0 GW-090720-PL2-032A-1
PH43 GW-090720-PL2-008B-0 GW-090720-PL2-008B-1
PH63 GW-090720-PL2-017A-0 GW-090720-PL2-017A-1

Field duplicate analysis criteria were met with the following exceptions:

B PH43: The RPD for TOC for the field duplicate samples GW-090720-PL2-032A-0 and
GW-090720-PL2-032A-1 was out of control high at 27% RPD. No action was taken other
than to note.

B PH63: The RPD for gDHC for the field duplicate samples GW-090720-PL2-017A-0 and
GW-090720-PL2-017A-1 was out of control high at 83% 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 exceedance of quality control criteria. The analyte
may or may not be present. Additional sampling and analysis may be required to
determine the presence or absence of the constituent. For statistical reasons, rejected
values are not included in the database.

UR - The constituent is rejected at the reported quantitation limit.
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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.

W%VU M October 23, 2009

Jill Lamberts’ Date
Staff(Environmental Scientist, Golder

October 27, 2009
Kent Angelos Date

Principal & Project Director, Golder
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TECHNICAL MEMORANDUM

Date: January 11, 2010 Project No.:  013-1646-009.300.06
To: Will Ernst Company: The Boeing Company

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

RE: BOEING PLANT 2 — 2-66 ERD IM DATA VALIDATION REVIEW, OCT09 SAMPLE EVENT

1.0 INTRODUCTION

A total of 26 water samples (including 3 field duplicates and 4 trip blanks) were collected October 19-22,
2009 as part of the Boeing Plant 2 Groundwater Interim Measures Work Plan for 2-66 ERD IM. 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:

B 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 (Arsenic and Manganese) by EPA Method 200.8
Ferrous Iron by SM 3500 FeD
Anions (Bromide, N-Nitrate, and Sulfate) by EPA 300.0

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 Microseeps

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: PT20 (VOCs, TOC, MEE, Ferrous Iron, Metals, Anions, VFA, qDHC)

GW-091019-PL2-032A-0 GW-091019-PL2-017A-1 TRIP BLANK
GW-091019-PL2-021A-0 GW-091019-PL2-031A-0
GW-091019-PL2-017A-0 GW-091019-PL2-031A-1

SDG: PT42 (VOCs, TOC, MEE, Ferrous Iron, Metals)

| GW-091020-PL2-041AA-0 | GW-091020-PP-2B-0-0 | TRIP BLANK
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GW-091020-PL2-008C-0 GW-091020-PP-2B-1-0

GW-091020-PL2-008B-0 GW-091020-PL2-035A-0

SDG: PT67 (VOCs, TOC, Metals)

GW-091021-PP-4B-0-0 GW-091021-PP-4B-1-0 GW-091021-PL2-010A-0
GW-091021-PP-3A-1-0 GW-091021-PP-3B-1-0 GW-091021-PP-5B-1-0

TRIP BLANK GW-091021-PP-1B-1-0 GW-091021-PP-1B-I-|

SDG: PT75 (VOCs, TOC, Metals)

| GW-091022-PL2-021B-0 | GW-091022-PL2-021C-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. No issues or anomalies were identified.

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
recently updated (as of 6/1/2009). Compounds that do not meet QAPP stipulated
reporting levels (RLs) are identified in the following table:
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TABLE 1
2-66 IM ERD 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

The method blanks were free of contamination. Trip blanks for SDGs PT20, PT42, and PT75 contained
low levels of methylene chloride and acetone. Associated samples results less than 5x the associated
trip blank contaminant concentration were qualified as undetected (U).

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-091019-PL2-017A-0
in SDG PT20. In SDGs where MS/MSD data are not available refer to LCS/LCSD and field duplicate data
for precision and accuracy information. All MS/MSD recoveries and relative percent differences (RPDs)
were acceptable.

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

Laboratory control samples (LCS) were evaluated using control limits listed in Table 4 of the QAPP (EPI,
2008) and recently updated CLs on the ARI website. All LCS/LSCD recoveries and relative percent
differences (RPDs) were acceptable.
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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
PT20 GW-091019-PL2-031A-0 GW-091019-PL2-031A-1
PT67 GW-091021-PP-1B-I-0 GW-091021-PP-1B-I-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 GW-091019-PL2-017A-
O in SDG PT20. In SDGs where MS/MSD data are not available refer to LCS/LCSD and field duplicate
data for precision and accuracy information. All MS/MSD recoveries and relative percent differences
(RPDs) were acceptable.

5.7 Laboratory Control Sample Recovery — acceptable

Laboratory control samples (LCS) were evaluated and were within the control limits listed in the QAPP
(EPI, 2008).
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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
PT20 GW-091019-PL2-031A-0 GW-091019-PL2-031A-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 metals analysis were prepared using EPA Methods 3010A. Metals analysis was completed
by EPA Methods 6010B and 200.8. 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. All holding time and preservation criteria were met but the following
observations were noted:

B PT75: metals samples preservation for GW-091022-PL2-021C-C did not pass the pH <2
check upon receipt and was readjusted at the laboratory.

6.3 Laboratory Reporting Limits - acceptable

Laboratory reporting limits were acceptable.

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 GW-091019-PL2-017A-O in SDG PT20. 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:
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TABLE 5
Field Duplicates
Laboratory SDG Sample Field Duplicate Sample
PT20 GW-091019-PL2-031A-0 GW-091019-PL2-031A-1
PT67 GW-091021-PP-1B-I-0 GW-091021-PP-1B-I-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 Microseeps provided the same for the
bacterial census analysis.

7.1  Analytical Methods and Reporting — acceptable

The anions (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 Microseeps. All methods and reporting requirements were met.

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 with the
following exceptions:

B Samples GW-091019-PL2-032A-O & GW-091019-PL2-021A-0 for VFA were analyzed
out of hold, associated results were qualified as estimated (U/UJ).

B Samples GW-091019-PL2-017A-1, GW-091019-PL2-021A-0, AND GW-091019-PL2-
017A-0 for qgDHC were analyzed out of hold, associated results were qualified as
estimated (U/UJ).

7.3 Laboratory Reporting Limits - acceptable
The laboratory achieved the reporting limits (RLs) required by the approved QAPP (EPI, 2007).

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 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.

7.6  Matrix Spike/Matrix Spike Duplicate Analysis - acceptable

Matrix Spike (MS) analysis was performed for anions, TOC and VFA, recoveries were acceptable.
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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
PT20 GW-091019-PL2-017A-0 GW-091019-PL2-017A-1
PT20 GW-091019-PL2-031A-0 GW-091019-PL2-031A-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:

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.

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
The constituent was positively identified and detected; however, the concentration

reported is an estimated value because the result may be biased high.

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

The constituent was not detected; the associated quantitation limit is an estimated value

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

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

J
quality control criteria were not met.
J+
J-
uJ
because quality control criteria were not met.
R
values are not included in the database.
UR The constituent is rejected at the reported quantitation limit.
Y
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
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judgment, the data are acceptable for use except where indicated by data qualifiers, which may modify
the usefulness of those individual values.

January 11, 2010
Kent Angelos Date
Principal Environmental Scientist
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