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1.0 INTRODUCTION 

This report has been prepared on behalf of The Boeing Company (Boeing) as part of Duwamish 
Waterway sediment source control activities at the 107-acre Plant 2 facility (Figure 1). Plant 2 is 
located on East Marginal Way South in Seattle, Washington, with the southern portion 
extending into Tukwila, Washington. This report addresses sampling completed under the 
Revised Stormwater Source Control Work Plan (revised work plan) for Boeing Plant 2 (Golder 
and Floyd|Snider, 2007). The revised work plan was prepared and has been carried out in 
response to the Environmental Protection Agency’s (EPA) May 26, 2006 request for an interim 
measure (IM), and in accordance with the 1994 Administrative Order on Consent (Order) No. 
1092-01-22-3008(h) between Boeing and EPA Region X. The Order is issued pursuant to 
Section 3008(h) of the Solid Waste Disposal Act, also referred to as the Resource Conservation 
and Recovery Act (RCRA). 

The west side of Plant 2 adjoins a section of the Lower Duwamish Waterway. Duwamish 
Waterway sediment in front of Plant 2 is being addressed as part of the Order, and is referred to 
as the Duwamish Sediment Other Area (DSOA). Cleanup of DSOA sediments will be performed 
under RCRA as an IM in a manner consistent with the corrective measure process under the 
Order. 

As part of the sediment cleanup action, and within the context of a Duwamish-wide initiative, 
potential sources of contamination must be identified and demonstrated to be controlled. To this 
end, the objectives of stormwater source control are to 1) investigate and document the extent 
to which contaminants may be discharged from the Plant 2 storm system to the Duwamish 
Waterway via either water or suspended solids, and 2) initiate control actions necessary 
following the identification of any such contaminants and their source(s). The annual source 
control investigation consists of sampling of both stormwater and suspended solids in the 
stormwater from selected locations within the Plant 2 stormwater system, comparing analytical 
data to action levels, and identifying areas and methods for control actions, as necessary. 

Boeing submitted the original Stormwater Source Control Work Plan (original work plan) (Golder 
and Floyd|Snider, 2006) to EPA on October 4, 2006 based on EPA’s August 31, 2006 approval 
with modifications of the draft work plan. The first round (round 1) of source control sampling 
was conducted between October 18, 2006 and April 19, 2007. The round 1 results were 
presented in the Stormwater Source Control Round 1 Sampling Report (round 1 sampling 
report) (Golder, 2007) approved by EPA on October 15, 2007. Following completion of round 1, 
Boeing submitted the revised work plan, which was approved by EPA on January 15, 2008. The 
second round (round 2) of source control sampling began on October 2, 2007 and was 
completed on May 29, 2008. The round 2 results were presented in the Stormwater Source 
Control Round 2 Sampling Report (round 2 sampling report) (Golder, 2008a) approved by EPA 
(with modifications) on August 10, 2008. 

The third round (round 3) of source control sampling began on November 11, 2008 and was 
completed on May 7, 2009. This report documents the round 3 sampling effort, presents the 
analytical results, and identifies response actions where necessary. Section 2 summarizes the 
overall source control investigation approach. Section 3 presents the field and analytical 
methodology for round 3 sampling. Section 4 summarizes the round 3 analytical results. 
Section 5 presents conclusions and identifies source control actions. 
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2.0 SUMMARY OF SOURCE CONTROL EVALUATION 

The annual stormwater source control investigation was initiated in 2006 in response to 
elevated concentrations of polychlorinated biphenyls (PCBs) and metals detected in catch basin 
solids samples during a 2005 storm system survey (Tier 1/Tier 2 survey) (Floyd|Snider, 2005). 
Source control sampling is now conducted annually during the rainy season (October to May). 
Rounds 1 and 2 of source control sampling (2006-2007 and 2008-2009, respectively) have been 
completed and reported to EPA (Golder, 2007 and Golder, 2008a). Round 3 (2008-2009) began 
on November 11, 2008 and was completed on May 7, 2009. 

The Plant 2 stormwater source control evaluation described in the original work plan consisted 
of sampling and analysis of suspended solids and/or water along 12 of the 24 active stormwater 
lines. EPA selected the stormwater lines to be sampled in a letter dated May 26, 2006 following 
discussions and a tour of the Plant 2 stormwater system. For some lines, both a suspended 
solids sample and a water sample were to be collected. For lines where building roofs are the 
sole source of drainage, only water samples were to be collected. 

Selected stormwater lines that convey primarily roof drainage (D, G, L, M, O, S, V) were 
selected to undergo one-time water-only sampling. Stormwater lines A, B, I, J and Z had 
detectable concentrations of PCBs and/or metals within catch basin solids samples collected 
during the Tier 1/Tier 2 survey (Floyd|Snider, 2005). Locations along these five lines were 
identified for either contingent one-time (line A) or periodic (lines B, I, J, and Z) sampling for 
both suspended solids (using a filtration device) and water (passing through the filtration 
device). Along line J, two sampling locations were selected due to the line’s split piping 
configuration before it discharges to the municipal roadway drainage system along 16th Avenue. 
During round 1, the line A sampling location was re-located from the outfall (2-449), identified in 
the original work plan, to an upgradient location (2-371) due to continuous tidal interference. 
This modification was documented in the revised work plan. The original work plan also 
identified action levels to which the data would be compared to assess the need for further 
source control measures. 

Based on comparison of round 1 results to action levels, the round 1 sampling report identified 
sampling locations, media, and associated analyses for subsequent source control sampling, 
beginning with the 2007-2008 rainy season. During round 1, source control analytes were 
detected above action levels in samples from only two of the seven locations selected for one-
time water-only sampling (lines G and V). As a result, during round 2, water-only samples were 
collected from only these two locations. Both suspended solids and water sampling were 
continued at all six of the round 1 sampling locations. As identified in the revised work plan, the 
planned analyses were also updated based on results from the first sampling round. 

The round 2 results affirmed some round 1 exceedances of source control action levels for both 
PCBs and metals. To address these exceedances, in March 2008, Boeing submitted an IM work 
plan that identified source control actions to be completed during the summer of 2008 
(Golder, 2008b). The IM work plan was submitted in May 2008 (approved by EPA in June) prior 
to submission of the round 2 data report (Golder, 2008a) to allow implementation of the control 
actions during the dry summer months. The IM was conducted during the summer and fall of 
2008, and is described in the Interim Measure Completion Report - 2008 Stormwater Source 
Control Catch Basin Sampling and Storm Line Cleaning for Boeing Plant 2 (IM Completion 
Report) (Golder, 2008c). In general, the 2008 IM consisted of: 
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Visually inspecting catch basins and collecting solids samples to assess potential entry 
points for PCBs and metals 

Cleaning catch basins and structures based on the analytical results and visual 
observations of accumulated solids 

Cleaning stormwater lines to remove legacy solids that may be ongoing sources of 
PCBs and metals detected during source control sampling 

Conducting a video survey of the stormwater lines to assess the integrity of the pipes 
and evaluate the cleaning 

Installing geotextile filter fabric inserts at selected stormwater system entry points to 
reduce the volume of solids entering the stormwater system 

As part of this IM: 

494 samples were collected from 364 locations 

27,034 linear feet of stormwater line were cleaned, including 349 storm line segments 
and 12 channel drains/trench drains 

417 structures were cleaned, including catch basins, inlets, manholes, pump basins, 
channel drain collection boxes, and oil/water separators 

18,435 linear feet of stormwater line were inspected via video survey 

261 new geotextile filter fabric inserts were installed at grated structures such as catch 
basins and inlets, and 26 existing fabric inserts were removed, cleaned, and re-installed 
at the remaining catch basins and inlets 

The 2008-2009 round 3 source control investigation data presented in this report is evaluated 
relative to round 1 and 2 results to gauge the effectiveness of the summer 2008 IM, and 
determine whether additional mitigation actions are warranted. 
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3.0 2008-2009 SOURCE CONTROL SAMPLING 

The 2008-2009 Plant 2 stormwater source control evaluation consisted of sampling and analysis 
of suspended solids and/or water along seven of the 24 active stormwater lines. Two lines that 
convey primarily roof drainage (G and V) were sampled for water only. The remaining five lines 
(A, B, I, J, and Z) were sampled for both suspended solids and water. 

Table 1 lists the sampling locations by stormwater line. For each sampling location, the table 
provides the media, sampling frequency, and laboratory analyses performed. Figures 2a and 2b 
present the 2008-2009 source control sampling locations. Samples were collected in 
accordance with the sampling and analysis plan (SAP) provided as Attachment A of the revised 
work plan. The following sections describe source control sample collection and, where 
applicable, deviations from the procedures described in the revised work plan. 

3.1 Suspended Solids and Associated Water Samples 

The revised work plan identified six locations along five stormwater lines (A, B, I, J, and Z) for 
sampling of both suspended solids and water (Table 1). Two sampling locations were selected 
along line J due to the line’s split piping configuration before it discharges to the municipal 
roadway drainage system along 16th Avenue. 

A pump and filtration method is used to obtain suspended solids and associated water samples. 
At each location, an electric sump pump is lowered to the bottom of the vault. The pump is 
controlled by a float switch calibrated to activate at approximately eight inches of submergence, 
and to deactivate at a lower water level just above the pump intake. The pump is fastened to a 
length of PVC pipe, which is connected at ground surface to a 20-inch stainless steel filter 
housing containing a 5 micron polypropylene felt filter bag. A pressure gauge is mounted on the 
filter housing. A water sampling port and a flow totalizer are placed downstream of the filter bag. 
Discharge is routed via garden hose to either the downstream pipe exiting the manhole or to a 
downstream catch basin. A rain gauge is placed on the ground surface near the sampling 
apparatus to measure cumulative rainfall over the sampling period. 

Pumping and filtration at the six locations was conducted between November 11, 2008 and 
May 7, 2009 using three identically-constructed sampling devices. A water sample was 
collected as soon as practicable following setup of each sampler. Water samples for metals 
analysis were filtered using a 0.45 µm field filter. 

At each location, the sampler was deployed for several weeks to several months, depending on 
weather conditions, the construction of the basin, and other logistical considerations. After 
filtering several thousand gallons, the filter bag was removed from its housing and inspected for 
solids accumulation. If the solids material present appeared to be sufficient for the required 
laboratory analyses, sampling was completed, and the filter bag was packaged for transport the 
laboratory. Otherwise, the filter bag was returned to the housing for additional filtration. 
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Table 2 presents the sampling duration, cumulative rainfall, volume of stormwater filtered, and 
the suspended solids mass recovery at each of the six sampling locations. Field sample 
collection forms for suspended solids and associated water samples are provided in Attachment 
A. Locations 2-371 (line A) and 36-131 (line Z) are periodically tidally influenced; the bottom 
elevation of each is generally below the high tide level, but above the low tide level. For these 
locations, the pump is connected to a timer programmed to switch on during low tide periods 
only. Therefore, pumping and filtration at these locations is limited to rain events occurring while 
the tide elevation is below the vault bottom. 

Water and filter bag samples were submitted to Analytical Resources, Inc. (ARI), of Tukwila, 
Washington, for analysis of metals, dissolved metals, and/or PCBs, as indicated in Table 1. 
Both metals and dissolved metals analyses comprised arsenic, cadmium, chromium, copper, 
lead, mercury, silver, and zinc, the eight constituents for which State of Washington Sediment 
Management Standards (Chapter 173-204 WAC) have been developed. As specified in the 
revised work plan, the lab was instructed to conduct metals analysis on only those filter bag 
samples where sufficient solids mass was recovered to remove a representative sample for 
analysis independent of the filter bag matrix. 

During round 3, each filter bag sample submitted contained sufficient solids for metals analysis, 
with the exception of the line A sample. As identified in the revised work plan, the sample from 
location 2-371 (line A) requires analysis of metals only (PCBs were detected below the source 
control action level in the round 1 sample). However, during round 3, the filter bag sample 
collected from this location between February 27 and March 19, 2009 was inadvertently 
submitted for both metals and PCB analysis. The laboratory was unable to remove sufficient 
solid material for metals analysis, but the filter bag was extracted for PCB analysis, and the data 
is reported in Section 4. (Although not considered a deviation, this circumstance was 
communicated to EPA by email on April 23, 2009.) A second filter bag sample was collected 
from this location between March 27 and May 7, 2009 and submitted for analysis of metals only. 
For the remaining filter bag samples, following removal of the metals sample, the entire filter 
bag was extracted for PCB analysis. 

3.2 Water-Only Samples 

As indicated in Tables 1 and 2, water-only samples were collected from one outfall (line G) and 
one upgradient catch basin (along line V, where the outfall is inaccessible). Water-only samples 
were collected on January 6, 2009. Rain event information is provided in Table 2. Field sample 
collection forms for water-only samples are provided in Attachment A. 

Outfall G is easily accessible and can be sampled by holding bottles directly in front of the pipe 
opening. The 2-44 gate valve manhole is sampled from ground surface using a peristaltic pump 
and dedicated tubing. A field duplicate sample was collected at this location. Both the sample 
and its duplicate were filtered using a 0.45 µm field filter. Water samples were submitted to ARI 
for analysis of SVOCs and dissolved metals, as identified in Table 1. 
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3.3 Decontamination and Field Quality Assurance 

The pump and filtration apparatus used to collect the suspended solids and associated water 
samples was decontaminated between sampling locations. After each sampling event, the 
system was flushed with approximately 30 gallons of an Alconox-tap water solution, then rinsed 
with 15 to 20 gallons of tap water followed by 35 gallons of deionized water (supplied by ARI). 
Following decontamination, an equipment blank sample was collected from the deionized water 
pumped through the sampling train. Equipment blanks were analyzed for PCBs and dissolved 
metals. Equipment blank results are provided in Attachment B. 

Sampling material associated with the water-only samples was dedicated, single-use equipment 
and did not require decontamination. 
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4.0 2008-2009 SOURCE CONTROL SAMPLING RESULTS 

Samples were analyzed by ARI in accordance with the SAP provided as Attachment A of the 
revised work plan. The following sections describe the analytical methodology and summarize 
the analytical results. Analytical results are presented in Tables 3 through 5. Laboratory 
summary data packages are provided in Attachment B. Table B-1 lists the source control 
samples by stormwater line, media, and laboratory data package. Data validation results are 
provided in Attachment C. 

4.1 Analytical Methodology and Data Conversion 

The revised work plan specified that for round 2 and subsequent rounds, metals analysis is to 
be conducted on only those filter bag samples containing sufficient solids mass to remove a 
representative sample from the filter bag for analysis. This method eliminates the potential for 
metals contamination that was identified during round 1 based on detections of zinc in samples 
of unused filter fabric. The minimum amount of material that can be digested and analyzed for 
metals is limited by the analytical method to approximately 1 gram. For solids samples 
analyzed for both metals and PCBs, after the metals sample was removed the filter bag was 
dried, weighed, and extracted for PCB analysis. 

Metals results were reported as a concentration in mg/kg-dry solids. PCB results were reported 
as total µg per sample. For comparison to source control action levels, the PCB result reported 
by the laboratory was adjusted to an estimated concentration in terms of analyte mass per dry 
solids weight. To facilitate this conversion, filter bags were pre-weighed by ARI. Analytical 
results were converted to µg/kg-dry solids based on the difference between the initial and final 
dry weight of the filter bag. Filter bag initial and final weights and the data conversion equation 
are presented in Table 3. 

4.2 Analytical Results for Suspended Solids and Associated Water Samples 

Table 4 presents analytical results for suspended solids samples from rounds 1 through 3. 
Table 4 presents the PCB data converted to estimated concentrations in µg/kg-dry solids, as 
described in Section 4.1. As noted in Section 3.1, during round 3, a line A sample was 
incorrectly analyzed for PCBs. The estimated total PCB concentration from this location was 
244 µg/kg, below both the source control action level and the round 1 result (416 µg/kg). In 
addition, upon receipt of the line B filter bag sample data, it was noted that the wet and dry 
weights recorded for the sample indicated an anomalously low water loss percentage upon 
drying. ARI was not able to reproduce the measurement (the filter bag was consumed during 
analysis) or provide further documentation; however, after conducting an evaluation of water 
lost by the other round 3 samples during drying, ARI concluded that the original value reported 
was indeed an error, and submitted a letter and spreadsheet as documentation (ARI, 2009). 
The correction made by ARI results in a PCB concentration that is both more conservative 
(1,137 µg/kg vs. 0.15 µg/kg) and consistent with previous results for this line. ARI’s letter and 
spreadsheet have been appended to the data package (ARI sample delivery group OY07) 
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provided as part of Attachment B of this report, and the correction has been noted in the data 
validation report (Attachment C). 

PCBs were detected in all six round 3 suspended solids samples in which they were analyzed, 
with estimated concentrations exceeding the source control action level (1,000 µg/kg-solids) in 
four of the six samples (lines B, I, and J [18-249 and 18-505A]). Estimated concentrations above 
the action level ranged from 1,090 µg/kg to 2,705 µg/kg. PCBs were detected below the source 
control action level in the solids sample from 36-131 (line Z), at an estimated concentration of 
947 µg/kg. 

During round 2, six metals (cadmium, chromium, copper, lead, mercury, and zinc) were 
detected above action levels in suspended solids samples; only four metals (cadmium, 
chromium, copper, and zinc) exceeded action levels in round 3 suspended solids samples. 
There were no action level exceedances for metals in the line I and line Z round 3 suspended 
solids samples. The samples from line B and location 18-249 on line J had the most metals 
exceedances during round 3, both with three metals detected above action levels. 

Table 5 presents analytical results from rounds 1 through 3 for detected constituents in water 
samples from suspended solids and water sampling locations. (Constituents, such as dissolved 
mercury, that were detected below action levels during round 1 and not detected in rounds 2 
and 3 are not included in Table 5.) Dissolved arsenic, copper, and zinc were detected in round 3 
water samples. Both dissolved copper and zinc exceeded action levels in the sample from 
location 18-505A along line J. Dissolved copper exceeded the action level in the water samples 
from line B and the second line J location (18-249). Dissolved zinc exceeded the action level in 
the line A water sample. There were no action level exceedances among the round 3 water 
sample results for lines I and Z. 

4.3 Analytical Results for Water-Only Samples 

Table 5 presents analytical results for detected constituents in water samples from water-only 
sampling locations (lines G and V) for rounds 1 through 3. The water sample from outfall G was 
analyzed for SVOCs only. Bis(2-ethylhexyl)phthalate was detected slightly above its source 
control action level (2.2 µg/L) at 2.4 µg/L, and phenanthrene, for which no source control action 
level has been developed, was detected at 0.12 µg/L. The water sample and duplicate from line 
V were analyzed for dissolved metals only. Dissolved copper was detected above the source 
control action level (3.1 µg/L) in the primary sample (4 µg/L), but below the action level in the 
duplicate (3 µg/L). Dissolved zinc was detected above the action level (81 µg/L) in both the 
primary and duplicate samples at 230 µg/L (both samples). Arsenic was detected below the 
action level in both samples. 
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5.0 CONCLUSIONS AND SOURCE CONTROL ACTIONS 

In general, round 3 suspended solids data demonstrate an improvement from rounds 1 and 2, 
but indicate that PCBs and metals remain variably present in Plant 2 stormwater solids at 
concentrations above their respective action levels. Round 3 dissolved copper and zinc results 
for source control water samples are generally consistent with the results of the quarterly 
stormwater quality sampling conducted under the Plant 2 NPDES permit. 

Ongoing source control sampling is discussed in Section 5.1. Section 5.1.1 identifies the criteria 
used annually, beginning with evaluation of the round 2 data, to identify the sampling matrix for 
the following round. Section 5.1.2 applies these criteria to round 3 results and presents the 
round 4 (2009-2010) sampling matrix. Round 3 results are evaluated with respect to the 2008 
source control IM (Golder, 2008c) in Section 5.2. Section 5.3 presents the schedule for source 
control actions identified in Section 5.2, as well as for round 4 (2009-2010) source control 
sampling. 

5.1 Ongoing Source Control Sampling 

As described in Section 2, the Plant 2 stormwater source control evaluation specified in the 
original work plan consisted of sampling and analysis of suspended solids and/or water along 
12 of the 24 active stormwater lines. Selected stormwater lines (D, G, L, M, O, S, V) were 
identified for contingent one-time (based on comparison of results to action levels) water-only 
sampling. Stormwater lines A, B, I, J and Z were identified for either contingent one-time (line A) 
or periodic (lines B, I, J, and Z) sampling for both suspended solids and water. 

Based on rounds 1 results, line A (originally identified for one-time sampling) was designated for 
continued sampling of both suspended solids and water for metals analysis during round 2 and 
subsequent rounds. Among the seven locations originally selected for one-time water-only 
sampling, only two (lines G and V) were reported with source control analytes above action 
levels during round 1. As a result, during rounds 2 and 3, water-only samples were collected 
from only these two locations. Also during round 3, the four lines originally identified for periodic 
sampling of suspended solids and water (B, I, J, and Z) were re-sampled due to action level 
exceedances during rounds 1 and 2. 

The round 3 data is similarly evaluated to define the source control investigation for the 
following year. Section 5.2.1 identifies the criteria established in the round 2 report to identify 
sampling to be conducted during the next round. Section 5.2.2 evaluates the round 3 results 
based on these criteria and identifies the round 4 sampling matrix. 

5.1.1 Source Control Sampling Matrix Evaluation Criteria 

As identified in the round 2 sampling report (Golder, 2008a), the following criteria are applied 
annually at each location to identify: 1) whether sampling will be continued during the next 
round, 2) media to be sampled, and 3) analyses to be performed. 

Location originally designated for one-time sampling of suspended solids and water 
(line A) – Given action level exceedances for metals, both media will continue to be 
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sampled for metals until three consecutive rounds are completed without action level 
exceedances. 

Locations originally designated for periodic sampling of suspended solids and water 
(lines B, I, J, and Z) – Given action level exceedances for PCBs and metals, sampling 
will continue for both suspended solids (PCBs and metals) and water (dissolved metals) 
until three consecutive rounds are completed without action level exceedances. 

Locations originally designated for one-time water only sampling (lines G and V) – 
Sampling and analysis of the target analyte group (i.e., SVOCs and dissolved metals, 
respectively) will continue until three consecutive rounds of sampling are completed 
without action level exceedances. 

Sampling beyond durations indicated here for source control purposes will be evaluated for long 
term source monitoring objectives following completion of the DSOA dredging project. 

5.1.2 Summary of 2008-2009 Results and Proposed 2009-2010 Sampling 

The fourth round of source control sampling will be conducted during the 2009-2010 rainy 
season. The source control sampling matrix for 2009-2010 is presented in Table 6. Figures 2a 
and 2b present the 2008-2009 sampling locations and Figures 3a and 3b present the 2009-2010 
sampling locations. 

As identified in Section 2, the original work plan prescribed one-time sampling for location 2-449 
along line A. However, due to tidal interference, an alternate upgradient location (2-371) was 
sampled. During round 1, PCBs were detected below the action level in suspended solids from 
this location (Table 4), and were subsequently eliminated from consideration at line A. Metals, 
however, were detected above action levels in both the solids and water samples. Therefore, 
during round 2, both suspended solids and water from this location were sampled for analysis of 
metals only. A suspended solids sample from this location was inadvertently submitted for PCB 
analysis during round 3. PCBs were detected below the action level in this sample. Cadmium 
and zinc concentrations in suspended solids exceeded action levels in a second sample 
collected for metals analysis. Dissolved zinc was also detected above the action level in the 
water sample. Sampling of suspended solids and water for metals analysis only will therefore be 
continued at this location during round 4. 

At line B (3-307), originally designated for periodic sampling, total PCBs in the round 1 and 2 
suspended solids samples exceeded the source control action level at 2,407 and 1,333 µg/kg, 
respectively. Total PCBs were again detected above the action level, at 1,137 µg/kg, in the 
round 3 suspended solids sample; however, the concentration in this sample, collected following 
completion of the source control IM, was lower than in both of the two previous years. 
Cadmium, lead, and zinc were detected above action levels in suspended solids during rounds 
1 and 2, while cadmium, chromium, and zinc exceeded action levels in suspended solids during 
round 3. Except for cadmium and chromium, metals concentrations in line B suspended solids 
decreased between rounds 2 and 3. Dissolved copper and zinc were detected above action 
levels in round 1 and 2 water samples; only dissolved copper exceeded the action level during 
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round 3. Both suspended solids (metals and PCBs) and water (dissolved metals) will be re-
sampled at 3-307 during round 4. 

At line I (4-283), originally designated for periodic sampling, total PCBs in the round 1 and 2 
suspended solids samples exceeded the source control action level at 5,429 and 6,177 µg/kg, 
respectively. Total PCBs were detected above the action level in the round 3 sample collected 
following completion of the source control IM, but at a significantly lower estimated 
concentration, 1,447 µg/kg. Metals data were not obtained for suspended solids during round 1 
due to insufficient solids retention in the filter bag. During round 2, five metals were detected 
above action levels in suspended solids. During round 3, following completion of the 2008 
source control IM, there were no metals exceedances in line I suspended solids. Metals 
concentrations in water samples from all three rounds were below action levels. Suspended 
solids (metals and PCBs) will be re-sampled at 4-283 during round 4; however, based on the 
criteria in Section 5.2.1, water sampling at this location will be discontinued beginning with 
round 4. 

At line J (18-249), originally designated for periodic sampling, total PCBs in round 1 and 2 
suspended solids samples exceeded the source control action level at 6,444 and 2,100 µg/kg, 
respectively. Total PCBs were also detected above the action level, at 2,705 µg/kg, in the round 
3 sample. Metals data were not obtained for suspended solids during round 1 due to insufficient 
solids retention in the filter bag. During round 2, cadmium, copper, mercury, and zinc were 
detected above action levels in suspended solids. Cadmium, copper and zinc were detected 
above action levels in round 3 suspended solids. Dissolved copper and zinc were detected 
above action levels in the water sample from round 2; only dissolved copper exceeded the 
action level in the round 3 water sample. Both suspended solids (metals and PCBs) and water 
(dissolved metals) will be re-sampled at 18-249 during round 4. 

Line J catch basin 18-505A was originally identified for periodic sampling. Sufficient suspended 
solids were not recovered from this location during round 1, but samples were successfully 
collected during rounds 2 and 3. PCBs were detected below the action level in the round 
2 suspended solids sample and above the action level in the round 3 sample, at 658 and 
1,090 µg/kg, respectively. Copper and zinc were detected above action levels in both rounds of 
suspended solids samples; round 3 levels of all metals were slightly lower. Copper and zinc 
were detected above action levels in all three rounds of water samples from this location. 
Sampling of both suspended solids (metals and PCBs) and water (dissolved metals) will be 
continued at 18-505A during round 4. 

At line Z (36-131), total PCBs in the round 1 and 2 suspended solids samples exceeded the 
source control action level at 1,875 and 1,426 µg/kg, respectively. Total PCBs were detected 
below the action level, at 947 µg/kg, in the round 3 sample collected following completion of the 
source control IM. Metals data were not obtained for suspended solids during round 1 due to 
insufficient solids retention in the filter bag. During round 2, chromium was detected above its 
action level in the suspended solids sample. There were no metals exceedances in line 
Z suspended solids during round 3. Dissolved copper was detected above the action level in the 
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water sample from round 1; there were no action level exceedances in water samples from 
rounds 2 and 3. Both suspended solids (metals and PCBs) and water (dissolved metals) will be 
re-sampled at 36-131 during round 4. 

Outfall G was originally selected for one-time water-only sampling of SVOCs. However, 
chrysene was detected above the action level in the round 1 sample from outfall G; accordingly, 
this location was re-sampled for SVOCs during round 2. Chrysene was not detected during 
rounds 2 and 3; however bis(2-ethylhexyl)phthalate was detected slightly above the action level 
during round 3. Outfall G will be re-sampled for SVOCs during round 4 based on the criteria 
identified in Section 5.2.1. Similarly, the 2-44 gate valve along line V was originally selected for 
one-time water-only sampling. Dissolved copper and zinc were detected above action levels 
during rounds 1 and 3; dissolved copper only was detected above the source control action 
level during round 2. This location will be re-sampled for dissolved metals during round 4. 

5.2 Additional Source Control Actions 

As described in Section 2, to address action level exceedances from round 1 and round 2 
results, Boeing completed the 2008 source control IM during the summer and fall of 2008, as 
described in the IM Completion Report (Golder, 2008c). Source control actions performed under 
the IM work plan consisted of: 

Catch basin solids sampling from selected locations for analysis of PCBs and metals 

Cleaning of selected catch basins 

Cleaning of selected storm lines via pipe jetting 

Placement of filter fabric catch basin inserts at selected storm system entry points based 
on catch basin sampling results 

In general, the IM removed legacy residual solids material from the stormwater system that may 
have been a source of PCBs and metals detected during the first two rounds of stormwater 
source control sampling, and implemented controls to reduce future solids accumulation in the 
system. During round 3, following completion of the IM, total PCB concentrations were below 
previous levels at four of the six locations where they were analyzed, and were below the action 
level for the first time at line Z. Round 3 source control investigation data indicates that, 
following completion of the IM, action level exceedances remain to be addressed for PCBs at 
lines B, I, and J; for metals at lines A, B, and J; and for SVOCs and metals at lines G and V, 
respectively. Of these lines, only G and V were not addressed by the 2008 source control IM. 

To address source control exceedances at lines A (metals), B (PCBs and metals), G (SVOCs), I 
(PCBs), J (PCBs and metals), and V (metals), Boeing will initiate an analysis to identify sources 
upgradient of each sampling location. The analysis will incorporate catch basin data gathered 
during the 2008 source control IM and other information about operational uses in each 
drainage area. A source control action work plan identifying additional data required for this 
analysis and presenting sample collection procedures will be submitted for this next phase of 
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source control work. Field work to obtain any additional data will be conducted in conjunction 
with round 4 sampling if timely approval is received. 

In addition to continued source analysis, specific to line B, the 2008 catch basin data (Golder, 
2008c) indicated the presence of elevated PCB concentrations in catch basins within the Jet-A 
fuel tank containment area. In 2006, prior to reactivation of one of the tanks, Boeing removed 
PCB-containing materials from the concrete containment surfaces in this area (Boeing, 2006). 
Residual particles of the removed material may be an ongoing source of PCBs and metals 
detected in the stormwater: although the catch basins within the containment area are fitted with 
both metal and filter fabric inserts, the area is inaccessible to sweeper trucks and has not been 
routinely swept as part of Plant 2 stormwater best management practices. Therefore, during the 
summer/fall of 2009, prior to initiation of the source identification analysis, Boeing will identify a 
method to thoroughly vacuum and/or sweep the pavement in this area. This work will be 
documented in the round 4 report, and round 4 (2009-2010) source control results will be used 
to evaluate its effectiveness. 

The drainage areas for lines I and J include three areas in which, pending EPA approval of the 
draft work plan, Boeing will remove caulk manufactured with PCB concentrations greater than 
25 ppm from concrete pavements as part of the Phase 3 Interim Measure Work Plan - Removal 
of PCB-Containing Caulk in Concrete Pavements (Golder, 2009). Two of the planned caulk 
removal areas are within the line I drainage, east of Building 2-15 and south of Building 2-10, 
and one of the removal areas is within the line J drainage, under the South Park Bridge. 
Caulking material in these areas may be an ongoing source of PCBs to lines I and J. If EPA 
approval is not obtained in time to complete all caulk removals in 2009, results of line I and J 
area removals will be assessed as part of round 5 source control sampling. More extensive 
source control action will be planned in conjunction with King County’s replacement of the South 
Park Bridge, which will affect lines I and J drainages. King County has not yet scheduled its 
multi-year bridge replacement construction work. 

Finally, Boeing is planning a number of construction activities that will impact stormwater at 
Plant 2, including extensive site redevelopment to take place over the next several years. This 
work will include redesign of the stormwater system. Boeing will submit a work plan 
summarizing these activities, including proposed designs and timelines, and identifying which 
project(s) are expected to address stormwater at each of storm lines A, B, I, J, V, and Z. 

5.3 Scheduling 

A work plan for the source identification analysis described in Section 5.3 will be submitted 
perhaps prior to EPA’s approval of this report given Boeing’s desire to be timely with this next 
phase of source control work. Sweeping and/or vacuuming within the line B containment area 
will be carried out prior to commencement of round 4 source control sampling as part of Best 
Management Practices work. The fourth round of source control sampling as defined in the 
2009-2010 sampling matrix (Table 6) will begin in October 2009 and continue until sufficient 
sample material has been collected at all sampling locations or until the end of the rainy season 
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(April to May, 2010). Boeing will submit a work plan summarizing the Plant 2 construction 
activities affecting stormwater, including site redevelopment and stormwater system 
replacement, by May 27, 2010. 
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February 2010 TABLE 1 013-1646-009.500
	

2008-2009 Sampling Matrix
	

Stormwater Source Control Round 3 Sampling Report
	
Boeing Plant 2 

Stormwater 

Line 

Sampling 

Location 

Suspended Solids 

Analyses Performed 

Water Analyses 

Performed 
Planned Sampling Frequency 

1 

A 2-371 2 SMS metals 3 

PCBs 4 
SMS metals 
(dissolved) 5 

one time 

B 3-307 PCBs 
SMS metals 

SMS metals 
(dissolved) PCBs & metals periodically 

G discharge NA SVOCs one time 

I 4-283 PCBs 
SMS metals 

SMS metals 
(dissolved) PCBs & metals periodically 

J 18-249, 18-505 PCBs 
SMS metals 

SMS metals 
(dissolved) PCBs & metals periodically 

V 2-44 gate valve NA SMS metals 
(dissolved) one time 

Z 36-131 PCBs 
SMS metals 

SMS metals 
(dissolved) PCBs & metals periodically 

Notes: 

1. "One time" denotes locations that were originally designated for contingent one-time sampling in 2006 where, based on 
round 1 results, sampling was continued during round 2. 

2. 2-449, the location immediately upgradient of the outfall was originally selected for sampling. Due to continuous tidal 
interference, 2-371 was selected as a replacement (Golder and Floyd|Snider, 2007). 

3. SMS metals comprise the eight metals (arsenic, cadmium, chromium, copper, lead, mercury, silver, zinc) for which 
State of Washington Sediment Management Standards (Chapter 173-204 WAC) have been adopted. 

4. Although PCBs were not part of the line A sampling matrix specified in the round 2 report, the suspended solids sample 
from this location was inadvertently submitted for PCB analysis. 

5. Water samples for metals analysis are field-filtered using a 0.45 micron filter. 
NA - Not analyzed or not applicable 
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February 2010 TABLE 2 013-1646-009.500 

Rain Event and Stormwater Filtration Information
	

Stormwater Source Control Round 3 Sampling Report
	
Boeing Plant 2
	

Stormwater 

Line 
Sampling Point 

Tidal 

Influence? 

Sampling 

Device 

Filtration Start 

Date 

Filtration End 

Date 

Stormwater Volume 

Filtered (gallons) 

Total Solids Mass 

Captured in Filter 

(g dry weight) 

Water 

Sampling Date 

Cumulative Rainfall 

during Sampling 

Period (in) 

A 
1 2-371 Yes 1 2/27/2009 3/19/2009 3,114 14 3/5/2009 2.4 

3/27/2009 5/7/2009 14,504 68 NA 5.0 4 

B 3-307 No 3 2/19/2009 5/7/2009 3,255 3 76 3/28/2009 5.0 
G discharge NA NA NA NA NA NA 1/6/2009 NA 
I 4-283 No 2 11/11/2008 12/3/2008 13,418 68 11/20/2008 0.54 

J 18-249 2 No 1 1/13/2009 2/12/2009 1,089 70 2/23/2009 1.7 
18-505A No 2 12/5/2008 4/17/2009 3,163 70 3/28/2009 7.2 

V 2-44 gate valve Yes NA NA NA NA NA 1/6/2009 NA 
Z 36-131 Yes 3 11/21/2008 1/7/2009 3,070 69 1/7/2009 8.1 

Notes: 

1. Line A sample initially submitted March 19; filter bag contained insufficient solids for metals analysis. Location was re-sampled March 27 - May 7. 
2. Filter was found clogged at this location on 2/12, prior to water sample collection. First filter bag was submitted to laboratory on 2/12 for analysis of PCBs and metals. 
Filter bag was replaced with a clean bag on 2/12 through which a water sample was collected on 2/23. 

3. Flowmeter found malfunctioning mid-way through sampling period. Actual value is likely greater. 
4. Rain gauge found broken mid-way through sampling period. Replaced on 4/17. 
5. NA - Not analyzed or not applicable. 
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February 2010 TABLE 3 013-1646-009.500 

Filter Bag Information and Data Conversion Equation 

Stormwater Source Control Round 3 Sampling Report 
Lab SDG: OR49 Boeing OY07 Plant 2 OY07 OC61 OM42 OW01 OG77 

Golder Sample ID: PL2SC-SS-A-031909 PL2SC-SS-A-050709 PL2SC-SS-B-050709 PL2SC-SS-I-120308 PL2SC-SS-J249-021209 PL2SC-SS-J505-041709 PL2SC-SS-Z-010809 

Filter Bag ID: FB-031 FB-032 FB-030 FB-011 FB-017 FB-013 FB-012 

Initial Dry Weight of Sample Bag (g): 97.97 103.92 100.26 100.71 100.4 99.9 100.05 
Final Dry Weight (g) 1: 112.3 172.02 175.9 169.11 170.65 169.62 168.67 
Total Solids Mass in Filter (Final Dry Weight  - Initial Dry Weight of Sample Bag) (g): 14.33 68.1 75.6 68.4 70.25 69.72 68.62 
Volume of water pumped through filter (gal): 3114 14504 3255 2 13418 1089 3163 3070 
Notes: 
1. Dry weight after solids split is removed for metals analysis. 
2. Flowmeter appeared to be malfunctioning mid-way through sampling period. Actual value is likely greater. 

Equation 1 

Conversion Calculation (to µg/kg-solids): 

(For data reported in Total µg) kgg
sMassTotalSolid

sAnalyteMas
/1000*

Analyte Mass: Per-sample result reported by the laboratory (µg)
	
Total Solids Mass: Total Solids Mass in Filter (Final Dry Weight  - Initial Dry Weight of Sample Bag) (g):
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013-1646-009.500 February 2010 TABLE 4 

Analytical Results for Suspended Solids Samples 

Stormwater Source Control Round 3 Sampling Report 
Boeing Plant 2 

Line A (2-371) Line B (3-307) Line I (4-283) 

Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 

Constituent 

Metals 

Method 

Source Control Action 

Level Sample ID: PL2SC-SS-A-041907 PL2SC-SS-A-032608 PL2SC-SS-A-031909 
4 

PL2SC-SS-A-050709 PL2SC-SS-B-031407 PL2SC-SS-B-041108 PL2SC-SS-B-050709 PL2SC-SS-I-010207 

PL2SC-SS-I-052908 

(Hg only) PL2SC-SS-I-120308 

(mg/kg-dry) 
2 

(mg/kg-dry) 
2 

(mg/kg-dry) 
2

(mg/kg-dry) 
2 (mg/kg-dry) 

2 
(mg/kg-dry) 

2 
(mg/kg-dry) 

2 
 (mg/kg-dry) 

2 
 (mg/kg-dry) 

2 

Arsenic 7060A 93 11 2.9 29NA 10 16 10.1 NA 38 J 19 
Cadmium 6010B 6.7 11.6 4.9 31NA 10 6.8 7.5 NA 10 2 
Chromium 6010B 270 64.1 41 124NA 131 238 388 NA 279 103 
Copper 6010B 390 115 48.3 182NA 196 320 254 NA 466 113 
Lead 7421 530 93 23 175NA 540 610 512 NA 790 J 180 
Mercury 7471A 0.59 0.12 0.07 U 0.4 NA 0.3 U 0.2 0.3 NA 0.3 0.3 U 
Silver 6010B 6.1 0.7 0.4 U 2 U NA 2 3 2 NA 2 U 2 U 
Zinc 6010B 960 1280 724 2500NA 2180 2040 1810 NA 3020 676 

PCBs 

Estimated 

Concentration (µg/kg­

solids) 
3 

Estimated 

Concentration (µg/kg­

solids) 
3 

Estimated Concentration 

(µg/kg-solids) 
3,4 

Estimated Concentration 

(µg/kg-solids) 
3 

Estimated 

Concentration (µg/kg­

solids) 
3 

Estimated 

Concentration (µg/kg­

solids) 
3 

Estimated Concentration 

(µg/kg-solids) 
3 

Estimated 

Concentration 

(µg/kg-solids) 
3 

Estimated 

Concentration 

(µg/kg-solids) 
3 

Estimated 

Concentration (µg/kg­

solids) 
3

Aroclor 1016 8082 89 U NA 70 U NA 1294 U 123 U 331 U 554 U 1765 U 731 U 
Aroclor 1242 8082 89 U NA 70 U NA 1294 U 123 U 331 U 554 U 1765 U 731 U 
Aroclor 1248 8082 260 NA 70 U NA 1294 U 123 U 331 U 554 U 1765 U 731 U 
Aroclor 1254 8082 156 NA 126 NA 1294 U 370 370 1551 3353 731 U 
Aroclor 1260 8082 89 U NA 119 NA 2407 962 767 3878 2824 1447 
Aroclor 1221 8082 89 U NA 70 U NA 1294 U 123 U 331 U 554 U 1765 U 731 U 
Aroclor 1232 8082 89 U NA 70 U NA 1294 U 123 U 331 U 554 U 1765 U 731 U 
Total PCB 1000 416 NA 244 NA 2407 1333 1137 5429 6177 1447 

Notes: 
1. NA - Not analyzed or not applicable. 
2. Metals data reported in mg/kg-dry solids. 
3. PCB laboratory data was reported in total mass (µg) per analysis. The estimated 
concentration in µg/kg-solids was calculated using Equation 1, Table 3. 

4. This sample was incorrectly submitted for PCB analysis, which was eliminated 
from the sampling matrix on the basis of round 1 results for line A (Golder, 2007). 

5. U - The target analyte was not detected at the reported concentration. 
6. J - Estimated concentration. 
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013-1646-009.500 February 2010 TABLE 4 

Analytical Results for Suspended Solids Samples 

Stormwater Source Control Round 3 Sampling Report 
Boeing Plant 2 

Line J (18-249) Line J (18-505A) Line Z (36-131) 

Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 

Constituent 

Metals 

Method 

Source Control Action 

Level Sample ID: PL2SC-SS-J249-111506 

PL2SC-SS-J249­

111207 PL2SC-SS-J249-021209 PL2SC-SS-J505-021508 PL2SC-SS-J505-041709 PL2SC-SS-Z-021607 PL2SC-SS-Z-011408 PL2SC-SS-Z-010809 

 (mg/kg-dry) 
2 

 (mg/kg-dry) 
2 

 (mg/kg-dry) 
2 

 (mg/kg-dry) 
2 

 (mg/kg-dry) 
2 

 (mg/kg-dry)
 2 

Arsenic 7060A 93 NA 13 J 26 NA 12.2 7.7 NA 18 35 
Cadmium 6010B 6.7 NA 9 7 NA 4.5 3.6 NA 2 3.4 
Chromium 6010B 270 NA 170 176 NA 256 214 NA 296 164 
Copper 6010B 390 NA 880 2,330 NA 723 575 NA 210 137 
Lead 7421 530 NA 380 390 NA 410 208 NA 124 251 
Mercury 7471A 0.59 NA 0.6 0.5 NA 0.5 0.4 NA 0.3 0.3 
Silver 6010B 6.1 NA 2 U 4 NA 1 1 U NA 2 U 1 U 
Zinc 6010B 960 NA 3790 5,870 NA 2230 1990 NA 837 836 

PCBs 

Estimated Concentration 

(µg/kg-solids) 
3 

Estimated 

Concentration 

(µg/kg-solids) 
3 

Estimated Concentration 

(µg/kg-solids) 
3 

Estimated Concentration 

(µg/kg-solids) 
3 

Estimated Concentration 

(µg/kg-solids) 
3 

Estimated 

Concentration (µg/kg­

solids) 
3 

Estimated 

Concentration (µg/kg­

solids) 
3 

Estimated 

Concentration (µg/kg­

solids) 
3 

Aroclor 1016 8082 955 U 510 U 1423 U NA 97 U 359 U 375 U 119 U 146 U 
Aroclor 1242 8082 955 U 510 U 1423 U NA 97 U 359 U 375 U 119 U 146 U 
Aroclor 1248 8082 955 U 510 U 1423 U NA 97 U 359 U 375 U 238 U 175 
Aroclor 1254 8082 1551 550 1423 U NA 271 416 750 618 335 
Aroclor 1260 8082 4893 1549 2705 NA 387 674 1125 808 437 
Aroclor 1221 8082 955 U 510 U 1423 U NA 97 U 359 U 375 U 119 U 146 U 
Aroclor 1232 8082 955 U 510 U 1423 U NA 97 U 359 U 375 U 119 U 146 U 
Total PCB 1000 6444 2100 2705 NA 658 1090 1875 1426 947 
Notes: 
1. NA - Not analyzed or not applicable. 
2. Metals data reported in mg/kg-dry solids. 
3. PCB laboratory data was reported in total mass (µg) per analysis. The estimated 
concentration in µg/kg-solids was calculated using Equation 1, Table 3. 

4. This sample was incorrectly submitted for PCB analysis, which was eliminated 
from the sampling matrix on the basis of round 1 results for line A (Golder, 2007). 

5. U - The target analyte was not detected at the reported concentration. 
6. J - Estimated concentration. 

Page 2 of 2 
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February 2010 TABLE 5 013-1646-009.500
	

Analytical Results for Detected Constituents in Water Samples
	

Stormwater Source Control Round 3 Sampling Report
	
Boeing Plant 2 

Line A (2-371) Line B (3-307) Line G (Outfall) Line I (4-283) 

Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 

Constituent Method 

Source Control 

Action Level Sample Date: 4/9/2007 3/3/2008 3/5/2009 3/7/2007 3/10/2008 3/28/2009 10/18/2006 10/2/2007 1/6/2009 1/2/2007 11/28/2007 11/20/2008 

SVOCs (µg/L) 

bis(2-ethylhexyl)phthalate 8270D 2.2 1.0 U NA NA NA NA NA 2.2 U 1.2 J 2.4 2.3 U NA NA 
Chrysene 8270DSIM 0.1 0.1 U NA NA NA NA NA 0.13 0.1 U 0.1 U 0.1 U NA NA 
Phenanthrene 8270DSIM 0.1 U NA NA NA NA NA 0.1 U 0.1 U 0.12 0.1 U NA NA 
Dissolved Metals (µg/L) 

Arsenic 7060A 36 2 2 1 U 1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 
Copper 6010B 3.1 2 U 2 2 4 7 4 NA NA NA 2 U 3 U 2 U 
Zinc 6010B 81 110 400 290 178 136 50 NA NA NA 24 32 60 J+ 

Line J (18-249) Line J (18-505A) Line V (2-44 Gate Valve) Line Z (36-131) 

Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 Round 1 Round 2 Round 3 

Constituent Method 

Source Control 

Action Level Sample Date: 11/15/2006 11/12/2007 2/23/2009 2/28/2007 2/5/2008 3/28/2009 11/3/2006 

Duplicate 

11/3/2006 10/18/2007 

Duplicate 

10/18/2007 1/6/2009 

Duplicate 

1/6/2009 2/14/2007 12/18/2008 1/7/2009 

SVOCs (µg/L) 

bis(2-ethylhexyl)phthalate 8270D 2.2 1.5 NA NA 1.0 U NA NA 1 U 1.1 U NA NA NA NA 1.0 U NA NA 
Chrysene 8270DSIM 0.1 0.1 UJ NA NA 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA 
Phenanthrene 8270DSIM 0.1 UJ NA NA 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA 0.1 U NA NA 
Dissolved Metals (µg/L) 

Arsenic 7060A 36 1 U 1 U 1 U 1 U 1 U 1 U 1 2 1 U 1 2 1 1 2 2 
Copper 6010B 3.1 6 U 14 8 J+ 10 4 10 J+ 18 12 10 10 4 3 5 2 U 2 U 
Zinc 6010B 81 81 138 60 98 122 90 74 108 27 22 230 230 45 23 32 

Notes: 
1. Metals results were field filtered (0.45 µm) and represent dissolved concentrations. 
2. NA - Not analyzed 
3. U - Indicates that the target analyte was not detected at the reported concentration. 
4. B - Analyte detected in an associated method blank at a concentration greater than 
one-half of laboratory's reporting limit or 5% of the analyte concentration in the sample. 

5. J - Estimated concentration. 
6. J+ - Elevated (estimated) result due to equipment blank contamination. 
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February 2010 TABLE 6 013-1646-009.500
	

2009-2010 Sampling Matrix
	

Stormwater Source Control Round 3 Sampling Report
	
Boeing Plant 2 

Stormwater Line Sampling Point Suspended Solids Water 

A 2-371 SMS metals 1 SMS metals (dissolved) 2 

B 3-307 
PCBs 

SMS metals 1 
SMS metals (dissolved) 

G discharge NS SVOCs 

I 4-283 
PCBs 

SMS metals 1 
NS 

J 

18-249 
PCBs 

SMS metals 1 
SMS metals (dissolved) 

18-505A 
PCBs 

SMS metals 1 
SMS metals (dissolved) 

V 2-44 gate valve NS SMS metals (dissolved) 

Z 36-131 
PCBs 

SMS metals 1 
SMS metals (dissolved) 

Notes: 

1. Metals analysis for suspended solids samples will be contingent upon adequate solids mass recovery. 
2. Water samples for metals analysis are field-filtered using a 0.45 micron filter. 
3. SMS -State of Washington Sediment Management Standards (Chapter 173-204 WAC) 
4. NS -Not sampled 

Page 1 of 1 
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Table B-1
 
Source Control Sample List
 

Stormwater Source Control Round 3 Sampling Report
 
Boeing Plant 2
 

Stormwater 
Line 

Sampling 
Location 

Sample Name Sample Type Analytes ARI Sample Delivery Group 

Line A 2-371 PL2SC-SS-A-031909 Suspended Solids PCBs and Metals OR49 
Line A 2-371 PL2SC-SS-A-050709 Suspended Solids Metals OY07 
Line A 2-371 PL2SC-W-A-030509 Water, Field Filtered (filter bag plus 0.45 um field filter) Dissolved Metals OP48/OP51 
Line B 3-307 PL2SC-SS-B-050709 Suspended Solids PCBs and Metals OY07 
Line B 3-307 PL2SC-W-B-032809 Water, Field Filtered (filter bag plus 0.45 um field filter) Dissolved Metals OS73/OS79 
Line G Outfall G PL2SC-W-G-010609 Water SVOCs OG55 
Line I 4-283 PL2SC-SS-I-120308 Suspended Solids PCBs and Metals OC61 
Line I 4-283 PL2SC-W-I-112008 Water, Field Filtered (filter bag plus 0.45 um field filter) Dissolved Metals OB32/OB33 
Line J 18-249 PL2SC-SS-J249-021209 Suspended Solids PCBs and Metals OM42 
Line J 18-249 PL2SC-W-J249-022309 Water, Field Filtered (filter bag plus 0.45 um field filter) Dissolved Metals OO10/OO11 
Line J 18-505A PL2SC-SS-J505-041709 Suspended Solids PCBs and Metals OW01 
Line J 18-505A PL2SC-W-J505-032809 Water, Field Filtered (filter bag plus 0.45 um field filter) Dissolved Metals OS73/OS79 
Line V 2-44 Gate Valve PL2SC-W-DUP-010609 Water, Field Filtered (0.45 um field filter) Dissolved Metals OG55/OG57 
Line V 2-44 Gate Valve PL2SC-W-V-010609 Water, Field Filtered (0.45 um field filter) Dissolved Metals OG55/OG57 
Line Z 36-131 PL2SC-SS-Z-010809 Suspended Solids PCBs and Metals OG77 
Line Z 36-131 PL2SC-W-Z-010709 Water, Field Filtered (0.45 um field filter) Dissolved Metals OG70/OG74 
-- -- PL2SC-EB1-011309 Equipment Blank, Sampler #1 PCBs and Dissolved Metals OH84/OH86 
-- -- PL2SC-EBI-022709 Equipment Blank, Sampler #1 PCBs and Dissolved Metals OO85/OO87 
-- -- PL2SC-EB1-032709 Equipment Blank, Sampler #1 PCBs and Dissolved Metals OS60/OS61 
-- -- PL2SC-EB1-111108 Equipment Blank, Sampler #1 PCBs and Dissolved Metals NZ46/NZ56 
-- -- PL2SC-EB2-111108 Equipment Blank, Sampler #2 PCBs and Dissolved Metals NZ46/NZ56 
-- -- PL2SC-W-EB2-120308 Equipment Blank, Sampler #2 PCBs and Dissolved Metals OC61/OC62 
-- -- PL2SC-EB3-011309 Equipment Blank, Sampler #3 PCBs and Dissolved Metals OH84/OH86 
-- -- PL2SC-EB3-021909 Equipment Blank, Sampler #3 PCBs and Dissolved Metals ON49/ON53 
-- -- PL2SC-EB3-112108 Equipment Blank, Sampler #3 PCBs and Dissolved Metals OB37/OB38 

Report 
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J/ F- Analyti cal Reso u rces, I n co rporated 
Analvtical Chemists and Consultants 

-/-IJ 
January 26,2009 

Kent Angelos 
Golder Associates, Inc. 
18300 NE Union Hill Road, Suite 200 
Redmond, WA 98052-3333 

RE: Boeing Plant 2 Source Control 
ARI ID: OG70 & OG74 

Dear Kent: 

Please find enclosed the original Chain-of-Custody (COC) records, sample receipt 
documentation, and the final data package for the project referenced above. 

Sample receipt information and analytical details are addressed in the Case Narrative. 

An electronic copy of this package will be kept on file at ARI. If you have any questions or
 
require additional information, please contact me at your convenience.
 

Sincerely,
 
ANALYTICAL RESOURCES, INC.


tflsffi 
Kelly Bottem 
Client Services Manager 
(206) 69s-62r1 
k el I ),b (4raril ab s. com 

KB/eb 

Enclosures 

cc: Kent Angelos, Golder Associates Inc., 18300 NE Union Hill Road, Suite 200, Redmond, 
wA 98052-3333 

4611 South 134th Place, Suite 100 . Tukwila WA 98168 . 2O6-695-6200 o 206-695-6201 fax 



Chain of Custody
 
Documentation
 

prepared
 
for
 

THE BOEING COMPANY 

Project: Plant 2 Source Control 

ARI JOB NO: OG70 & OG74 

prepared 
by 

Analytical Resources, Inc. 

juj+ I.# - €.*d#& 



o o 
=ct 
E
o
(t, 
o 
->
G 
C 

L 
o 
oL
0 
.ct oJ 
oU 

E 
o o 
E
o

tl 
o 
o
f o 
0 
C 
(5 
.c o 

UEo tro(d6aE{3 s? 

x9.Y .-{= 
UUU) 9 $E$fiCrc oi Atn

6't! \o --- :+)
(! -s

d 

FS$
g$t e 

9eTss \ -t' 
R'EE;^ o6 qcoo,O \=' qgHQ\r-.' 

s' 

&o:<R oEi .o)t ()> tr o-E59 sdP t=.:.Y -Y .g:
>>-'= I iti €€€gEH b- L d 

SEE g 
;"td 6'i8p € o FE E 

EEE E

E[F ;t: p, b

BEE 5
EFg B 
o-E S I 
E ES g

SsR H

Ebs ;
[E H € 

sHi g 

FEBE
SF 3 

$gT E 

s 

SF $:66 E
H 

E ei e 
H $S E 

q
.J E€ H gE 
(A ies 

N SRE =;Es
..-J g 
o

'- *sg ;: 
E

q)

(! gEHS ;; 

EsEE g#
B\t 

vl 
f *nI EE 

\4 0 
t 

stl 
$E$EF€r\) it;{l N X\-s b 

(u t-.1,J \I

\) J z- E€i $t$E E€ 
'd> 

Hvbd a4 
ho c

cl i$$$ fiE 
c 
.9 ^! $E$$ FE 

,d}; 



S 

E 

: 
Z t')
 
oo
 

CJ 
(f) 

o C< 

.q
 
d
 o> 
H 

o 
.--1 

o ts
(.) OO 

oor-!	 DoOor()o
oo'Jl! \ N'. ol .. r-- o{ c) 4o o '.pQ! .-r
Z >-\ =F .4 fd 

--] rr .. a o 
.a .--ro DD .'.-l 
o o o o o o+r :)b v.' oa4z> :" 

N n'n QrH ..a ooEOrd 
.-.1 

& oF lrfr.doc 
Ftr 

F 
tt F
E'lAt! 

NO 
AA 

)F 

C)NNOV	 l-J

@e	 z
z

o
(! 

EN
tsV 

Ep$ 
a )

l<t3fl8	 ON 

<tr=	 tu 

tdN
:EV 
er- c0 

F o.\ otr]N H-! ()>V O9 

o 
(J	 C,)
ONtr:V	 r) 

a
ON
OV 

ENol	 zvo 
ON@o 

t{or
OO -\	 ztN 

ONZ@cOord-rH \ o. coo
H r-r E vZ
dool	 oO H .-r() a"	 OH 2.."-4 OC) r 
tq OO'd b > 5l O 
H zoB c r0 Op .-l .'f4	 

Ifrtrl ..a -O 'dO a N 

- ()5tl)CQBotu.. F I

I 

2 .oU'tr bD a OOq-r E O lr 0 O C) 
NH O AMGJ -C..]rrr	 
o,)

F: F:H Z Fr >o.Q.Q O ad+ rr.. .Qcor0rd 
fr !oo+r'dor0a)
Fl .i >rd C O-rc > N(nO 5-r!(JOO'a'r	 DH @{

z soF1 c'r crrd C--t OrE--	 OH trfr d c tr o.-r o rd(.0 c)	 o&
ftA Fr<OOFlcrl>O	 Ft< oO 

E I ; + ,i- CfE g.ff 4,3q F,il:E gJ= .i--d i*u i c@.;++l:: *: 



^ 
Analytical Resources, lncorporatedftE 

a'- Analytical Chemists and Consultants Gooler Receipt Form 

-
ARlClient: l2',l:(-tVY Project Name: 

TCOCNo: Delivered by: 

Assigned ARI Job r'ro, OCft lD Tracking No: 

Prefiminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES a-G 
--"->vWere custody papers included with the cooler? (@ NO,­

Were custody papers properly filled out (ink, signed, etc.) .... (ES NOt--1r 
Record cooler temperature (recommended 2.0-6.0 "C for chemistry & "C 

cooler Accepted by: -54 oate: I l-7 f 
Cf1 :nme: 117-p.) 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? YES @
What kind of packing material was used? W&t,. 
Was sufficient ice used (if appropriate)? YES d6 
Were all bottles sealed in individual plastic bags? YES @ 
Did allbottle arrive in good condition (unbroken)? G' NO 

Were all bottle labels complete and legible? {FS' NO/--­
Did all boftle labels and tags agree with custody papers? (yEg NO>' 
were all bottles used correct for the requested analyses? q(6 No 
Do any of the analyses (bottles) require preservation? (attach preservation checklist) ....... G NO 

Were all VOC vials free of air bubbles? YES NO 

Was sufficient amount of sample sent in each bottle? NO@ 
sampfes Logsed by: Tu oate: \ lt iotr time: 135 

**# Notity Project Manager of discrepancies or concerns 

Explain discrepancies or negative responses: 

By: Date: 

0016F Cooler Receipt Form Revision 008*sY# ##ffiffiri 
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Analytical Resources, lncorporatedJIE
A'- Analytical Chemists and ConsultanG Gooler Receipt Form 

ARt Client Prolect Name:
 

COC No: Delivered by:
 

Assisned ARrJob *o, C(a1A Tracking No:
 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? yjg_4{lo' 
Were custody papers included with the cooler? ......... (F No 
Were custody papers properly filled out (ink, signed, etc.) /6 NOt--'?,&"c
Record cooler ternperature (recornmended 2.0-G.0 "C for chemistry 

CoolerAccepted by: -5i\ oate: ll-7 /0( rime: l*121) 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? YES I@' 
What kind of packing mater,ial was used? ALE.fe'l 
Was sufficient ice used (if appropriate)? YES @
Were allbottles sealed in individual plastic bags? YES d:D 
Did all bottle ar:rive in good condition (unbroken)? @ NO 
Were all bottle labels complete and legibte? NO@
Did allboftle labels and tags agree with custody papers? NO€5 
Were all bottles used correct for the requested analyses? 2re NO><Do any of the analyses (botlles) require preservation? (attach preservation checklist) ....... aaE9 NO
 
Were all VOC vials free of air bubbles? YES Nto 

Was sufficient amount of sample sent in each bottle? @ NO 

'1Q)
Samples Logged uy: 

* Notify Froject Ma:nager of diserepancies or concerns n 

Explain discrepancies or negative responses: 

By: Date: 

0016F Cooler Receipt Form Rqyigion,0$8 * **'= fE 4$ffiftHr' 
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ANALYTICAL 
RESOURGES 
INCORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Control 
ARI ID: OG70 & OG74 
Matrix: Water 
Date: January 22r2009 

Sample Receipt Information 

One water sample was received in good condition at Analy'ical Resources, Inc. (ARD on January 
7,2009 under ARI sample delivery groups OG70 and OG74. The cooler temperature measured 
by IR thermometer was 7.2"C. For further details regarding sample receipt, please refer to the 
Cooler Receipt Form. 

The sample was analyzed for the parameters listed below, as requested on the Chain of Custody. 

Dissolved Metals bv Methods 6010B and 7000 series 

The samples were digested on 119109. The digests were analyzed between lll3l09 and ll20l09 
within the method recommended holding times. 

Replicate(s) : A11 percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Standard Reference: All percent recoveries were within compliance. 

Dissolved Low-Level Mercurv bv Method SW7470A 

The samples were digested on ll9l09. The digests were analyzed between on lll5/09 within the 
method recommended holdins times. 

Replicate(s): All percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Standard Reference: All percent recoveries were within compliance. 

Page I of2 
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ANALYTICAL 
RESOURCES 
INCORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Control 
ARI ID: OG70 & OG74 
Matrix: Water 
Date: January 22r2009 

Conventional Chemistrv Parameters 

The digests werc analyzed on ll7l09 within the method recommended holding times. 

Replicate(s) : A11 percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Standard Reference: All percent recoveries were within compliance. 

Page2 of2 
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Data Reporting eualifiers 
Effective 1Z2B|O4lnorganic Data
 

u 
 Indicates that the target analyte was not detected at the reported concentration* D'pricate RpD is not within estabrished contror rimits 

B 	 Reported varue is ress than the .RDL but > the Reporting Lirnit 
N Matrix spike recovery not within estabrished contror rimits
 

NA Not Applicable, anatyte not spiked
 

H 	 The natural concentration of the spiked element is so much greater than thespiked that an accurate determinarion of spike recovery isfi:$?:t"tion 	 not 

Analyte concentration is S5 times the Reporting Limit and the replicate control limitdefaults to r_1 RL instead of the normat iEJt" npO 

Organic Data
 

u 
 Indicates that the target anafyte was not detected at the reported concentration* Flagged vafue is not within estabrished contror fimits 

B Analyte detected in an associated Method Blank at a concentration greater than
 
", sit" resurarory rimit or Syo"ir,"
ff;:Xffi#l',["3""#l: Limit 

"r1he "r,riyt.
 
J concentration when the value is tess than ARt's estabtished reporting
,ff:l|"*o 

D 	 The spiked compound was not detected due to sample exhact dilution . 

NR 	 Spiked compound recovery is not reported due.ts chromatographic interference 
E 	 Estimated concentration calculated for an anatyte response above the valid
instrument calibration range- A ditution is required to obtain an accurate
quantification of the analytel
 

s Indicates an anafyte response that has sattrrated the detector- The calcutated 
::;;Stration 

is not vatid; a dilution i" ."q"i.ro-tJ *L,," *r,=i i,-,"ntin"ation of rhe 

NA The flagged analyte was not anatyzed for 

NS The flaEged anatyte was nol spiked into the sarnple 

f ij '!:i j= f : l{,!+ itqr ­



c 

M Estimated vafue for an analyte detected .lg .o:ry.,e_d by an anatyst but with towspectrar matctr parameters. This nag is used onry ro. cc_ilri anaryses
M2 The sample contains PCB congeners thar do not match any standard Arocrorpattern- The PCBs are identifi"o?Jq""rr,,io.o rr tt. n.J.ror whose paftern mostcrosery matches that of the sampre- The reporred vafue is an estimate.N 

Jl:"ilX'1:?':flT,;:,ln;JffffiJf;.,anaryre ror which there is presumprive 

Y rhe anafyte is not detected at or above the reported concentration- The reportingli;ff;ff:t i::J?"?i:il4Tffi*;ll,J'*.",,.. rhe y ras is equivareni to tr," 

The analvte^l:: p9:it'Y"'{19:,'rtified on onry one of two chromarographic cofumns_chromatographic interferlnce prevent ea a positive identification on the secondcolumn 

P rhe analyte was detected on both chromatographic cofumns but the quantifiedvarues differ by ,qoy" RpD with 
'" "u".i.'l.ro_rtographic interference 

Geotechnical Data 

A rhe total 
-of alf fines fract'orr, This frag is. . .used to report totat fines when onrysieve anarysis is requested and bafances-tolr grair,,i.;;il ,-"-pr" weight-F samptes were frozen prior to particre size determination 

SM Sample matrix. was not appropriate for therefers to samptes contamiffi#'.;; ;: analvsis. This normafly:.:j-",1"_tstedsievinsprocessandtor,"",rfi ::o#t"1."r::3:,il.rffiTffi1g::,*m:r#;;"il" 
ss 

;Hf"l1fl.T:il,t::"[",u3i""portion ortines' required ro perroqr the pipe'e 

w 
H:LT#il,Xt; in some pipette atiquors was berow the rever requ ired tor 

-i f "r. 
q" ri 'r.fi S 4T 4-eT r ''T T .'i 



Data Summary Package 

prepared 
for 

THE BOEING COMPANY
 

Project: Plant 2 Source Control
 

ARI JOB NO: OG70 & OG74 

prepared 
by 

Analytical Resources, Inc. 

f; S#+ d'*.fl *.#*.#f;# T '*E 



METALS
 

{ d€* f9.#ll *#4Sfl,#T i;# 



AIs:fiS*@ 
INCORPORATED 

INORGANICS ANAIYSTS DATA SHEET
 
DISSOLVED METAIS Sanple ID: PL2SC-W-Z-010709
 
Page I of 1 sAI.IPr.E
 

Lab Sample ID: OG70A QC Report No: OG70-The Boeing Company
LIMS ID: 09-462 Project: BP2SC 
Matrix: Water 
Data Release Authorized Date Sampled: OL/01 /09
Reoorf erj: O1 /21 /09 ffiv Date Received: OI/O1 /09 

Prep Prep Anal-ysis Analysis

Meth Date Method Date CAS Number Analyte RL tlg /L
 

7000A or/09/09 7060A or/15/09 7440-38-2 Arsenic 1 2 
6010B 07/09/09 60108 01,/20/09 1 440-43-9 Cadmium 2 2 U 

60 108 or/09/09 60108 0r/20/09 1440-41-3 Chromium 5 5 U 

6010B 0r/09/09 6 0108 o1_/20/09 7440-50-B 2 2 U 
? 000A or/09/09 1 42I or/L3/09 1 439-92-L Lead 1 1 U 

60108 0L/09/09 60108 01/20/09 1 440-22- 4 Silver 3 3 U 
200-B or/09/09 200. B oL/74/09 7 440-66-6 Zinc 4 32 

U-Analyte undetected at given RL 
RL-Reporting Limit 

FORM_I 



Alsbfi3rb@ 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
DISSOLVED METALS Sa:np1e ID: LAB CONTROL 
P:ao 1 nf 1 

Lab Sample ID: OGTOLCS QC Report No: OG70-The Boeing Company
LIMS ID:09-462 Project: BP2SC 
Matrix: Water 

h.-!L^. .f\\ i/": -^i Date S:mnled' uara Kel ease Aurnol: t zeo,:l/\/r NA 
Rannrf ari. 01 /?1 /nq IVlI Date Received: NA 

BI.ANK SPIKE QUA],TTY CONTROL REPORT 

Analysis Spike Spike S 

Analyte Method Found Added Recovery a 

Arsenic 7060A 2I 20 105% 
Cadmium 6 010B 495 500 99 .02 
Chromi-um 6010B 483 s00 96 .62 
Copper 60108 462 500 92.42 
Lead 1 42I 27 20 105? 
Silver 6010B 574 500 1038 
LIIIC 200 .8 9I 80 7742 

Rannrfod in ttn/1. 

N-Control, l-i-mit 
Control Limits:. 

not met 
80-L202 

FORM-VII
 

i i i -- i. +**q t *"".t.* l-T Y !lt' 



firs:fi:rb@ 
INCORPORATED 

INORGAI{ICS ATiIATYSIS DATA SHEET 
DISSOLVED METAI,S SanpJ-e ID: METHOD BLANK 
Page 1 of 1 

Lab Sample ID: OG7OMB QC Report No: OG70-The Boeing Company 
LIMS ID: 09-462 Project: BP2SC 
Matrix: Water /hn-f D^r n,,*hnri za^l)* j...r Ftate S:mnlecl :vs.!!Y4vv.ud Ld - ncf cdSs^^-^ flu Lrlv! f .evY vq uv NA 
Reported: 0I/2I/09 

lv/' 
Date Received: NA'( 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL ps/L a 

7000A 0L/09/09 7060A 0r/15/09 1 440-38-2 Arseni-c 1 1 U 

6 0108 0r/09/09 60108 0r/20/09 1 440-43-9 Cadmium 2 2 U 

60 10B 0r/09/09 6 010B or/20/09 -7 4 40- 41 -3 Chromi-um 5 5 U 

5010B 0r/09/09 6 010B or/20/09 1 440-50-8 vvyye! 2 2 U 

7000A 0r/09/09 1 42I or/L3/09 1 439-92-I Lead 1 1 U 

3 3 U6010B 0L/09/09 60108 0r/ 20 / 09 '7 4 40-22-4 Sifver 
200.8 0L/09/09 200 .8 0r/r4/09 1 4 40- 66-6 Zinc 4 4 U 

II-Anr'l rrfo rrnrlatcnfod aj- oirrcn RL 
RT.-Renort i nn T,i mit 

FORM-I 



LOW.LEVEL MERCURY
 

S €{q' f *rf$ tl*firqsj tr Liw/M $ ry " #g#=g.{J 



INORGAIiIICS ANA].YSIS DATA SHEET A}s:n$b@
Dissolwed Mercury by Method SW7470A INCORPORATED 

Data Release Authorized: QC Report No: OG74-The Boeing Company 
Reported:. 0L/16/09 Proi ect : BP2SC 
Date Received: 0I/08/09
Page I of 1 

CIient,/ Date Prep Date 
ARI ID Sampled Matrix Anal Date Result 

PL2SC-W-Z-010709 0L/01 /09 Water 0r/09/09 20 .0 20.0 u 
oc74A 09-525 07/15/09 

MB-010909 NA Water 0r/09/09 20 .0 20.0 u 
Method Bfank 0r/15/09 

Reported rn ng/t 

Rl-Analytical reporting limit 
U-Undetected at reported detecti-on l-imit 

FORM-I 

l'li -r ;i+f,* {.ffS4iiffT '-+"'L-# i * -:+++'#S{r_ 



Alsbfi:rZ@ 
INCORPORATED 

INORGANICS ANAI.YSIS DATA SHEET 
DISSOLVED METAI.S g:mple ID : PL2SC-W-Z-010709 
Page 1 of 1 I'{ATRIX SPIKE 

Lab Sample ID: OG74A QC Report No: OG74-The Boeing Company 
LIMS ID:. 09-525 Proj ect : BP2SC 
Matrix: Water 
Data Release Authorized Date Sampled: 07/01 /09
Renorter] 'O1 /16/09 Date Received: 07/OB/09 

I"IATRIX SPrKE QUALITY CONTROL REPORT 

Analysis Spike * 
Anal-yte Method SampJ-e Spi-ke Added Recovery a 

Mercrrrv 7470A 20.0 U 86.5 100 86.5% 

!\syvrPannrfodLsu !r1in na/I !rrYl 

N-Control Limi-t Not Met 
.]. anLl-o. Rannrrorrr NTnl Annl i nal-rl o Q:m^l a tanannf r-t.i an Lti ahnPvrruqv!9, JallrPfY vvlruvrrLraL!vlr lvu rrfvrr 

NA-Not AppJ-icable, Analyte Not Spiked 

Percent Recoverv Limits:. 15-725e" 

F'ORM-V 
.+4r rr$i ir4.r{!- . 11 



Als3fi:r!@ 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
DISSOLVED METATS Sample ID: PL2SC-W-Z-010709 
Page 1 of 1 DUPLICATE 

Lab Sample ID: OG74A QC Report No: OG74-The Boeing Company
LIMS ID:. 09-525 Project: BP2SC 
Matrix: Water nn I
Data Refease Authorized rtffi./ Date Sampled: 0l/01 /09
Reported:01/16/09 V" Date Received: 0I/08/09 

T4ATRIX DUPLICATE QUAJ,ITY CONTROL REPORT 

Anal-ysis ControJ-
Analyte Method Sanple Duplicate RPD Limit a 

Mercury 1410A 20.0 U 20-0 U 0.0% +/- 20.0 L 

Ponnrl- od ) n nn /L 

*-Control Limit Not Met 
L-RPD Invalid, Limit : Detection Limit 

FORM-VI 



Alsbfi:rb@ 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
DISSOLVED META].S SanPIe ID: LAB CONTROL 

Page 1 of l-

Lab Sample fD: OGT4LCS QC Report No: OG74-The Boelng Company 
LIMS ID: 09-525 Proj ect : BP2SC 
Matrix: Water 
Data Rel-ease Authorized: D:fc S:mnled: NA 
Renortcd' O1 /1 6 /09 Date Received: NAWU 

BI,ANK SPIKE QUAI,ITY CONTROL REPORT 

Analysis Spi-ke Spike E 

Analyte Method Found Added Recowery O 

Mercury 1 4lAA r68 200 84.0% 

Dannrfarl in nnlTreu rrr rrYl JJ 

N-Control- 1im-it not met 
Control Limits:. 80-7202 

FORM-VII
 



GENERAL CHEMISTRY
 

; 4€q f&4 E+E*#9,.m-"d--f 



SAI"IPLE RE SULTS -CONVENT IONALS 
OG70-The Boeing Company AIsbfi:rb@ 

INCORPORATED 

Matrix: Water 
Data Release Authori zed 
Reported: OI/22/09 

Client ID: PL2SC-W-Z-010709 
ARI ID: 09-462 OGTOA 

Proj ect: BP2SC 
Event: NA 

Date Sampled: 0L/01 /09
Date Received: 0I/01 /09 

Analyte 
Date 
Batch Method Uni-ts RL Sanple 

nlJ 
vrr 0I/01 /09

0r01 09#2 
EPA 150.1 std un-its 0.01 6.45 

RL 
U 

Analytj caI reporting l-imiL 
Undetected at reported detectlon limlt 

Wafer S:mnlc Pca961-OG70 



RE PLICATE RESULTS-CONVENTIONAIS 
OG7O-The Boeing Company Alsbfi:ri@ 

INCORPORATED 

Matrix: Water 
Data Rel-ease Authorized 
Reported:.0L/22/09 

Proj ect : BP2SC 
Event: NA 

Date Sampled: 0L/O7/09
Date Received: 0I/01 /09 

Analyte Method Date Units Sample Replicate(s) RPD/RSD 

ARI ID: OG70A Client ID: PL2SC-W-Z-010709 

pH EPA 150.1 0I/01/09 std units 6.45 6.45 0.00 

oH is evaluated as the Absofute 
ReLative Percent Difference 

Difference between the values rather than 

Water Replicat-e Report-OG70 

_'r- tEr*. f :."= AG:Fa€-ftu. 



I,AB CONTROL RESIILTS-CONVENTIONAIS 
OG7O-The Boeing Company Alsbfi:t!@ 

INCORPORATED 

Matrix: Water Proj ect : BP2SC
Data Rel-ease Authorized: Event: NA
Reported:.01/22/09 Date Sampled: NA 

Date Received: NA 

Spike
Analyte Method Date Units LCS Added Recoverv 

v,, EPA 150. 1 0I/01 /09 std units 7.02^l-.1 7.00 O.O2 

pH rs eva]-uated as the Absolute Difference between the values rather than
Percent Recove ry. 

Water Lab Control Report-Oc70 

http:l-.17.00




















































->,Jl F- 	Ana lyti ca I Resou rces, I n co rpo rated 
Analytical Chemists and Consultants-aU 

January 27,2009 

Kent Angelos 
Golder Associates, Inc. 
18300 NE Union Hill Road, Suite 200 
Redmond. WA 98052-3333 

RE: Boeing Plant 2 Source Control 
ARI ID: OH84 & OH86 

Dear Kent: 

Please find enclosed the original Chain-of-Custody (COC) records, sample receipt 
documentation, andthe final datapackage for the project referenced above. 

Sample receipt information and analytical details are addressed in the Case Narrative. 

An electronic copy of this package will be kept on file atARI. If you have any questions or 
require additional information, please contact me at your convenience. 

Sincerely, 

Kelly Bottem 
Client Services Manager 
(206) 69s-621r 
kellyb@arilabs.com 

KB/eb 

Enclosures 

cc: Kent Angelos, Golder Associates Inc., 18300 NE Union Hill Road, Suite 200, Redmond, 
wA 98052-3333 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 c 2O6-695-6200. 206-695-6201 fax 

mailto:kellyb@arilabs.com


Chain of Custody
 
Documentation
 

prepared
 
for
 

THE BOEING COMPANY 

Project: Plant 2 Source Control 

ARI JOB NO: OH84 & OH86 

prepared 
by 

Analytical Resources, Inc. 

q .ig"-{ s{ f,.; sfi.f;f;;-";:;."1: a 



UEo ?E€3 g 
X9.!3 =Fb.= X
UUt,, I 
="E I S
o-O.! \O 

9*-Ess 
J-€rN

; qx3­
do:<R 
----E59'E.g3s3i->-': I 
€€e;H 

\* 
.)- \ 

\Y \ 
ilsss 

ilss$ 
ll$$s 

(D 
(g 

o 
=(U 

o 
@
(D 

l 
t' oo) 
o 
-9 
o 
c)c 

=3 
d 
(U
E 

ilFEF 
o-oo
E 
(U 

ll E$; 

il$$$ 

o 
g 
.9 a
,2 
Eo 
o 

ilFS€ 
o 
(5 
@ 

l$$$ 
(U
E 
o(o 

o I| E FS:.\ o
ldtg
IEIS 

o 
o­'o 
oo 
(l) 

(u 

o o 
= E o
E 
.9,o 
.> o c 

ai
o)(! 

.-r 
+ 

$

J 

FE$it: 
g$s 
Pde; b8 

F$E 
s i-$ 
H$; 

o 
(uo 
o) 
c
(u 

c 

(l)
c o o 
@ 
o 
E
(D 

(d 
o
.9o 
o 
(t 
o o 

>rlLIol 
(El 
bl 
€lJl 
cdl 
EIol
C'IollEtl 

dt s$E 
S ,t'tt< R 

$ $$­
i$ $ E 

$:sE 

6E 
(Dcoo:o 
=bctrb<E
o9
-!OLooE=tr>.
E_o;E
6E
@-a 
-o- Etr(U
(E@oo)
<6 

=o 
o 
.c o 
.C 
C) 

x --J
E,{
.5i 

.(u\\
Hoa il(rrvrS 

EYs 
;\ L 

rE$$ 
iS ii I
!=.;atr6 

*$s$ 
$E$$ 

o) 

Oq) 
=>6(s
E! 
F@69 
oy
d'o
E@o5 
CLEEb
E=(,lg 

t {$*+ S--: i,.;:. d.JTi"iEi.'ti'it ,=­



F]o 
N 
Er z o 

rlu0)p 

Fld 

oo
@l 

I 

d 
H 

Fr 
z 
F:OAO+o

@U]JEorZOOoHtr'\Bl..A
'. rn o0)
O r-r "OJJZ >-\ ++ '-l rd..@-lrr o 
-a -l o JJ JJ .. -rl 
o o uuc)o.lJb M.. (l,)(ljr-rz> 

N .-.A 6.H ..6 b'b'Ho 7& ()F trlr(d0E 

@o 
dHE
F=q 

?dfizla=<E= 

Or 
o 
$ 
\Fl

-io\"\oov 
!sfltr..O rJ d rr.H -\ O{ O\O
F rr E $a
4oorlU td r-ru ul.'H 2..-1 (u (u

F Od--i bt > UrH ZQB C (d

ft .lr ._t ,.J4
FI "rlt \0) 'dU 

r-r (u5(nm>oa'.
z .qttc <D o
olH E()$0i ()()
HO 5F(tr]!"!-­H Z Er >oJ-A-adr-r (n.' .Q(nrdd 
H l{[DU.lrd0Jdorq .-r >o d o.-rd >ul O 5-r.tJ 0) Oq.d-nH t') blrd tr..i OE-­c (6 c i or-r o (0 d (u
Aal H<UUF1 q,q>O 

m 

F 

2la>o 
E< 

ErOo> 
2 

E] 
F,
CDO 

f) 

F 
B1 

E4x
4 
tu 

UFo|] 
F
rdF
EFI
O I'r 

0) 
+t
d 

I 

I 

I 

m 

'U 
o 
u 
q) 

U 

{ {ed s4" i :i 4.@q.4q s---P qlf _i 

http:uuc)o.lJ


Analy{ical Resources, Incorporated 
Analytical Chemists and Consultants Goofer Receipt Form 

ARrcrienr 6Oeinc\ r& (nntrProject Name: 
JCOCNo: Delivered by: 

AssisnedARt Job N"' C*tA+ Tracking No: 

Preliminary Examination phase: 

were intact, properly signed and dated custody seals attached to the outside of to cooler? 
Were custody papers included with the cooler? ......-...
 
Were custody papers proper:ly fified out (ink, signed, etc.) . . . . _. . .
 

Record cooler temperature (recornrnended 2.0-6-0 "c for chemistry 

coorer Accepted by, oa., tf t Z f rp 4 
Complete custody forms and attach all shipping'documents 

Log-ln Phase: 

Was a temperature bfank included in the cooler?
 
What kind of packing material was used?
 
Was sufficient ice used (if appropriate)? . -.
 
Were all bottles seated in individual ptastic bags?
 
Did all bottle arrive in good condition (unbroken)?
 
Were allbottle labels complete and legible? 
Did all boftle tabels and tags agree with custody papers?
 
Were all bottles used corect for the requested analyses?
 
Do any of the analyses (bottles) requir:e preservation? (attach preservation checklist)

Were all VOC vials free of air bubbles?
 
Was sufficient amount of sample sent in each botfle? 

/ffiqp
\a
NOC9 

-b;tt-"c 
n^", ) b )5 

YEs ,tG
 
B U>'
 

@No 
YES @
Y€J NO 

yR., No 

G{ No 
Y'Rr No 

G- No 
YES NO 

€Nosampreslossedov, hl./ o"t", tf/4fo?Time: $45** Notify Project Manager of discrepancies or concerns n 

Explain discrepancies o@ 

By: Date: 

0016F Cooler Receipt Form 
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Analytical Resources, Incorporated Gooler Receipt FormAnalytical Chemists and Consultants 

ARrctienr pDc\no Project Name: rcl cnftIro) 
COC No: Delivered by: 

AssisnedARl Job No, dl]9'>LQ Tracking No: 

Preliminary Examination Phase:
 

-
Were intact, properly signed and dated custody seals attached to the outside of to cooler? ,s 6t
Were custody papers included with the cooler? .......... /ves' -mO
 
Were custody papers properly filled out (ink, signed, etc.) ........ No
6 
Record cooler temperature (recommended 2.0-6.0 "C for chemistry A,;?, "c
 

,l l lL

coorerAcceptedov, QV oarc, UtZftlQ t^", )512 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

-^ Was a temperature blank included in the cooler? 

What kind of packing material was used? Lr,N e.lP 
Wassufficienticeused(ifappropriate)?........
 /"=
Were allbottles sealed in individual plastic bags? (E!/-_.r^ NO
 

Did allbottle arrive in good condition (unbroken)? (s NO
 

Were all bottle labels complete and legible? (E9' NO
 

Did all bottle labels and tags agree with custody papers? (9 NO
 

Were all bottles used correct for the requested analyses? NO
€ 
Do any of the analyses (bottles) requir:e preservation? (attach preservation checklist) ....... VES; NO
 

W::;h:ffi:ilff:::il:,:1ff';;,;;,;;;,;;- 6'o 
il: 

' Samples Logged Oy: 5i,v Date: ll tq I #r Time: Q:ES 
**** Notifyt Project Manager of discrepancies or concerns 

Explain discrepancies or negative responses: 

By: Date: 

0016F Cooler Receipt Form 
{jf=itd{f, kvisiqnCIPfi*

#,fffirumffiF* 



Case Narrative 

prepared 
for 

THE BOEING COMPANY
 

Project: Plant 2 Source Control
 

ARI JOB NO: OH84 & OH86 

prepared 
by 

Analytical Resourceso Inc. 
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ANALYTICAL 
RESOURCES 
INGORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Control 
ARI ID: OH84 & OH86 
Matrix: Water 
Date: January 27r2009 

Sample Receipt Information 

Two water samples were received in good condition at Analyical Resources, Inc. (ARI) on 
January 13,2009 under ARI sample delivery groups OH84 and OH86. The cooler temperature 
measured by IR thermometer was 6.8"C. For further details regarding sample receipt, please refer 
to the Cooler Receipt Form. 

Select samples werc analyzed for the parameters listed below, as requested on the Chain of 
Custody. 

PCBs bv Method 8082:
 

The sample was extracted on l/15/09 and analyzed on I/I7109 within the method recommended
 
holding times.
 

Initial calibration (s): All analytes of interest were within method acceptance criteria.
 

Continuing calibration (s): Are in control.
 

Samples: There were no anomalies associated with these samples.
 

Surrogates: The surrogate percent recoveries were within control limits. 

LCS(s): All LCS percent recoveries were within control limits.. 

Method Blank: The method blank was free of contamination. 

Dissolved Metals bv Methods 60108 and 7000 series 

The samples were digested on lll9l09. The digests were arnlyzedbetween l/20109 and I/23/09 
within the method recommended holding times. 

Replicate(s): All percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Page I of2 
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ANALYTIGAL 
RESOURCES 
INGORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Control 
ARI ID: OH84 & OH86 
Matrix: Water 
Date: January 27r2009 

Dissolved Low-Level Mercurv bv Method SW7470A 

The samples were digested on lll5l09. The digests were analyzed on lll5l09 within the method 
recommended holding times. 

Replicate(s): All percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCSiBlank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Standard Reference: All percent recoveries were within compliance. 

Page2 of 2 



Data Reporting eualifiers 
Effective 12t2BtO4Inorganic Data
 

u 
 Indicates that the target analyte was not detected at the reported concentration* D'plicate RpD is not within estabrished contror rimits 

B 	 Reported varue is ress than the .RDL but > the Reporting Limit 
N Matrix Spike recovery not within estabrished contror rimits
 

NA Not Appticabte. anatyte not spiked
 

H The natural concentration of the spiked element is so much greater than thespiked that an accurate determination or rpir," recovery is norfr::,"r?J"tion 

Analyte concentration is <5 times the Reporting Limit and the replicate controt fimitdefaufts to +1 RL instead of the normat 2}yo Rc|D 

Organic Data
 

u 
 Indicates that the target analyte was not detected at the reported concentration . Fragged varue is not within estabfished contror rimits 

B Analyte detected in an associated Method Blank at a concentration greater than
 
"]lhe resurarory rimit or syoof-the ,,,riyt.
ff;::[j.!4,11',["9;#;:.Limir ". sz" 

J 	 Estimated concentration when the value is tess than ARI's established reporting 

D 	 The spiked compound was not detected due'to sample exhact dilution 
NR 	 spiked compound recovery is not reported due.to chromatographic interference 
E 	 Estimated concentration calcufated for an anatyte response above the valid
instrument calibration range- A dilution is required to obtain an accurate
quantification of the analytel
 

s Indicates an an:alyrte response that has sattrrated the detector- The calculatedis not vatid; a dilution is requirJ;;;;;."ffi:i,-,rnrificarion:::ff;t"tion or rhe 

NA The flagged analyte was not anatyzed for 

NS The flaEged analyte was not spiked into the sampte 

'.lstf#"c*?Yfi fiN#4-fl.'t; 'q 



c 

M 	 Estimated vafue for an analvte detected
spectraf matctr parameters_ This n"g;.;;;d onry ror cc_lvrs anaryses
 
"ng :o."fire_d by an anaryst but with row 

M2 The samPle contains PcB ,congeners that_ do not match any sbndard Arocforpattern- The PcBs are identifi"a"""J q"""iii"o 
"r th";;;;o? *to." pa.ern rnostcfosery matches that of the sampre- The i.po.tuo varue is an estimate.N 

Jl:"ilx'1:;':f::L::jffijJffilffJg.anarvre ror which rhere is presumprive

Y,ffi 
311[:"''J:',i"f;.;i,x!:ffi::f,l]?l"o"ned conce',,ir"l rhe reportins

U flag with a raised."p".ti"g,i-i, ence- The Y flag is equivateni to tr," 

:nffi'#:#;.?',:?."jljl:",,0"d on onfy one or two chromatosraphic cofumns.
cofumn 

rrsrJ"'v rlr(errerence prevenled a positive adentification on the second 

P The anatyte was detected o-n both chromatographic corumns but the quantifiedvalues differ by -4oyo RPD with ou,r,oi.'ln"--",ographic interference"o
Geotechnicat Data 

A The total of all fines fractions- This ftag is used to report totar fines when onrysieve anarysis is requested and bafances tolr g.-r; ,ize with sampte weight_
F
 Samples were frozen prior to particle size determination
 
SM sampfe matrix was not approprialg ro. the requested anarysis- This normartyr9fe1s to sampres contaminated *jl!_?" ;r;;;;;uct rhat interferes with rhesfeung process andlor moisture content. pori.ity.Io saturation calctrrations 
SS Sample did not < 

porrion or rhe;;#:r:l[",u3,:*rtion of 'fines- required ro perfonn the pipele 

w 
H.:Lff;tri'; in some pipette atiquots was berow the rever required for 

-_-i1 f dd M.i ! !tr&ftde Y 
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LCS SOLUTIONS 1Z30t08 

LABEISOLN IE TEST CONC. UG/MLSOLVENT EXP 
1 1549-3 PCB 20 IACETONE 10t10/09
2 1472-3 BCOC PEST 10 ACETONE 07t20to8 
3 1517 -1 PEST 02/04t20 ACETONE ost15109 
4 1561-2 LOW PEST 0.2t0.4t2 ACETONE 05115/09 
5 1537-1 EPH 1 500 MECL2 08t16/09
6 1559-2 PCP 12.5t125 ACETONE 11105t09 
7 1573-1 ABN 100 ACETONE 08/01/09
8 1566-1 TBT 2.5 MECL2 12to4t09 
9 1567-3 PORE TBT .125t.25 MECL2 12t04t09 

10 1554-3 ABN ACID 1001200 MEOH 10t21t09 
11 1563-3 TPHD 1 5000 ACETONE 11120t09 
12 1563-1 ABN BASE 200 ACETONE 06/30/09 
13 1573-2 LOW PCB 2 ACETONE 10t10/09
14 1547-1 LOW ABN ACID 10t20 MEOH J4t10109 
15* 1452-1 SIM PNA 15t7 5 MEOH )4t09t09
16 1502-2 DIOXANE 100 MEOH 02t20t09 
17 1516-2 1248 PCB 20 ACETONE o5to7 tog
18 1514-4 LOW SIM PNA 1.5t7 .5 ACETONE 04t24t09 
19 1517-3 AK103 7500 MECL2 12t29t08 
20 1572-2 PNA 100 ACETONE 12t26t09 
21* 1414-4 SKY/BHT 100 MEOH 04to8,t09 
22 1570-1 HERB 12.5t12500 MEOH 02t19/09
23 1505-1 OW ABN BASE 20 MEOH 03t20t09 
24 1541-4 LOW ABN 10 ACETONE 08/01/09
25 1481-1 DIPHENYL 100 MEOH 07120t08 
26 1545-2 OP-PEST 25 MEOH 02114t09 
27 1495-1 STEROLS 200 MEOH 12129t08 
28 1494-1 ADD. PEST 4 ACETONE 01123t09 
29 1496-3 DECANES 100 MEOH 02t12t09 
30 1497-2 EDB/DBCP 2 ACETONE 02t12t09 
31 1510-3 TERPINEOL 100 MEOH o3l21toq 

Page 1 
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LCS SOLUTIONS 12t30to8 

32 1545-3 GUAIACOL 50-200 ACETONE 06/05/09
33 1522-1 RESIN ACID 250 ACETONE o6t11tog
34 1530-2 CONGENERS 1 ACETONE 07t23to9 
50 157 1-1 FULL RESIN 250 ACETONE o6t10/09

'=RE\ ERIFIET SOLUTION 

Page2 
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:zaotolSURR SOLUTIONS 
LABEL SOLN ID TEST CONC. UG/ML SOLVENT EXP. 

A 1559-5 ABN 100/150 MEOH 03113/09 
B 1572-1 SIM PNA 15175 MEOH o8l28t09 
C 1559-1 SIM ABN 25137.5 MEOH o3113/09 
D 1561-3 LOW PCB 0.2 ACETONE 07l31lo9 
E* 1478-1 HERB 62.5 MEOH 09121t09 
F 1520-3 PCP 12.5 ACETONE 04118/09 
G 1534-1 l,4DIOXANE 100 MEOH 02120109 
H 1545-1 OP-PEST 25 MEOH 02114109 
I 1559-4 LOW S. PNA 1.5 MEOH 08t2gt09 
J 1566-5 TBT-PORE o.125 MECL2 121O4t09 
K 1538-1 MED PCB 20 ACETONE 07 t31t09 
L 1566-4 TBT 2.5 MECL2 12l04t09 
M 1558-2 EPH 1 500 MECL2 09124109 
N 1538-2 PCB 2 ACETONE 071311o9 
o 1567-4 TPH 450 MECL2 09t24t09 
P 1560-3 HCID 2250 MECL2 09t24t09 
o 1497-3 EDB 2 ACETONE o2t12t09 
R 1521-4 RESIN ACID 250 ACETONE 06/1 1/09 
S 
T 

1568-5 
*reverifier 

PBDE 
solution 

.25 MEOH 12111t0g 

U 
V 
W 
X 
Y 
Z 

Page 1 
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Data Summary Package 

prepared 
for 

THE BOEING COMPANY
 

Project: Plant 2 Source Control
 

ARI JOB NO: OH84 & OH86 

prepared 
by 

Analytical Resources, Inc. 
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PCBS
 



ArsbHsri@ 
ORGANICS A.I{ATYSIS DATA SHEET INCORPORATED 
PCB by eC/EcD Metshod sw8082 Sample fD: PL,2SC-EB1-0LL309 
Page 1 of 1 SAMPLE 

Lab Sample ID: OH85A QC ReporL No: OHB5-The Boeing Company 
LIMS ID : 09 -1,415 Project: BOEING PLANT 2 SOURCE CONTROL 
Matrix: Water 
Data Refease Authorized , .4 Date Sampled: 01-/]-3/O9 
trennrf erl - i1 / 21 / 09 //-// LjATE I(CCC-IVCO: U L/ IJ / UYvLt LLt 

Date Extracted : oI/),5/09 Sample AmounL 500 mL 

Date Analyzed: OI/I'7/09 19:26 Final- Extract Vol-ume 5.0 mL 
lnstrument/Anal-yst. : ECD5/JGR Dil-ution Factor 1- 00 
GPC Cleanup: No Sifica Ge1 Yes 
Suffur Cfeanup: Yes Acid Cleanup Yes 

CAS Nurnber Analyte Result 

1,25'74-Ll,-2 Aroc-t0r 1u1b 1.0 1.0 U 
53469 -2r- 9 Arocror rz42 1.0 1.0 U 
72612-29-6 Arocror rz4d 1.0 1.0 U 
LL097 -59 -a Arocror rz54 1-0 1.0 U 
11095 -82-5 Aroclor 1250 1-0 1.0 U 
11104 -28-2 Arocl-or a22L 1.0 1.0 U 
11141-16-5 Aroc)-or L232 1.0 1.0 U 

Reported tn pg/L (ppb) 

PCB Surrogabe Recovery 

Decachlorobiphenyl 94 .8"6 
Tet rachl orometaxylene B4 .52 

FORM I 
e {ed $4, ris q,4dqd#f4tr ':i .s.^i 



fixs5fi:*@ 
ORGAf\ffCS AI.IALYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Merhod SW8082 Sample ID: PL2SC-EB3 -0r_1309 
Paqe t or r SAMPI.E 

Lab Sample ID: OH85B QC Report No: OH86-The Boeing Company 
LIMS ID:. 09-4415 Project: EOETNG PLANT 2 SOURCE CONTROL 
Matrix: Water 
Dat.a Release Authorized, /f

A 
Date Sampled: 0L/13/o9

Reported: ol/2I/o9 Date Recei-wed : 01- / 13 / O9 

Date Extracted: oa/15/09 Sample Amount 500 mL 
Date Ana]yzedt oI/ 17 / 09 1,9 :43 Final Extract Vol-ume 5.0 mL 
fnstrument./Anal-yst : ECD5 / JGR Dilution Factor 1.00 
GPC Cleanup: No Sil-ica Gel- Yes 
Sulfur Cleanup: Yes Acid Cleanup Yes 

CAS Nwdber Analyte RL ResuIt 

LZO I +_ LL- Z 

53469 -27 - 9 

12672-29-6 
LL097 -69 -7 
L1_O96 - 82 -5 
11104 -28 -2 
11141-16-5 

Aroc-Lor -LU-Lb 
AYOCIOT I242 
Arocl-or 124 B 

Aroc)-or ),254 
Arocfor 1260 
Arocror r22r 
]\roc ror 12 3 2 

1.0 
1-0 
1.0 
1.0 
1.0 
1.0 
1.0 

1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

U 
U 
U 
U 
U 
U 
U 

PonarFaAr\sPvr Lsu inf fr "n/r.FYl ! /nnh\\Pyp t 

PCB Surrogate Recovery 

f)cn:ch I orol-r'i vvaylrurrtnhanrzl r 

Te t rach I orome t axyl ene 
95. B? 
82.2% 

FORM I 
*: d;@.F+ 4,f 8.44.$q'4"i:F1 a. L: 



AisbrHsrb@ 
INCORPORATED 

sw8082/pcB WATER SURROGATE RECOVERY SITMMARY 

Matrix: WaLer QC Report No: OH86-The Boeing Company
Proiect: BOEING PLANT 2 SOURCE CONTROL 

Client rD 
DCBP DCBP TCA{X TCMX 
% REC IJCIJ-UCL % REC LCL-UCI TOT OUT 

MB-011509 94.22 47 -I0I 5't .5% 6L-L04 0 

LCS-011509 100? 47 -L0L 77 .22 6t-t04 0 
LCSD-011509 98. B? 47 -L0L 75 .OZ 6r-L04 0 
PL2SC-EB1-011309 94.82 42-L20 84 - 59 5s-r12 0 
PL2SC-EB3-011309 95. B? 42-120 82 -22 s5-t02 0 

Prep Method: SW3510C 
Log Number Range: 09-7-415 to 09-141-6
 

FORM-rr SW8082 
Paqe 1 for OHB6 



ANALYT|CAL(a
RESOURCES\!Z 

ORGA}IICS A.I'IALYSIS DATA SHEET INCORPORATED 
PCB by GC/ECD Method Sw8082 Sample ID: LCS-01-1509 
Page 1 of 1 LCSlLCSD 

Lab Sample ID: LCS-011509 QC Report No: OH86-The Boeing Company 
LfMS ID: 09-1415 Project: BOEING PLANT 2 SOURCE CONTROL 

Matrix: Water 
Data Ref ease Author ized :t/t// 
Reported I oL/21-/09 t/' 

Date Sampl-ed: NA 
Date Received: NA 

Date ExLracted r,CslLcSD : Oa/15/09 Sample Amount LCS: 500 mL 
LCSD: 500 mL 

LCSD: 0a/17/09 te:St 
Instrument/Analyst LCS : ECD'/JGR 

LCSD: ECDS/JGR 
GPC CleanuP: No 
Sulfur CLeanup: Yes 

Date Anal-yzed LCS: OL/a1/O9 1,8-.34 Final Extract Vofume LCS: 5.0 mL 
LCSD: 5-0 mL 

Dil-ution Factor LcS : 1- 00 
LCSD: 1.00 

Sifica Gel: Yes 
Acid Cleanup: Yes 

Analyte LCS 
Spike 

Added-LCS 
LCS 

Recovery 
Spike LCSD 

LCSD Added-LCSD Recovery RPD 

Arocfor 1015 
Arocfor 1260 

4.62 
5 - 06 

5.00 
5. OO 

92.42 
1018 

4.60 
4.86 

5.00 
5.00 

92.O% 
91 .22 

0.4% 
4.02 

PCB SurrogaEe Recovery 

LCS LCSD 
Decachl-orobiphenyl 100% 98. B? 
TetrachLorometaxvlene 77 .22 '15 .0% 

Results reported in pg/r
 
RPD cafculated using sample concenLrations per SW846.
 

FORM III 



L BI,ANK NO. 
PCB METHOO ELANK SUMMARY 

oH65MBW1 

Lab Name: ANALYTfCAL RESOURCES, INC Cli-ent: THE BOEING COMPANY 

ARI Job No.: OH56 Project: A09002 

Lab Sample fD: OH66MBW1 Lab File ID: 01178015 

Date Extracted: O1/15/09 Matrix: LIQUID 

Date Anal-yzed: 01 / 1,7 / 09 Instrument ID: ECD5 

Time Analvzed: 1-817 GC Colurnns : ZB5 / ZB35 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

SAMPLE NO. SAMPLE ID ANALYZED 

01 OH66LCSW1 oH66LCSW1 01-/L7/Oe

02 OH65LCSDW1 OH66LCSDWl o'J-/r7/oe

03 EAL#12 4382 OH66A ot/r7 / oe
 
04 PL2SC-EB1-011309 OHB5A oL/a7 / oe
 
05 PL2SC-EB3-011309 OHB68 oL/a7 / oe
 

gage 1 of 1 
FORM IV PCB 
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AIsbffS?b@ 
ORGANIES ANALYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Met,hod sw8082 sample ID: MB- 0l-l-50 9 

P CTC L OI I METHOD BLA.I{K 

Lab Sample ID: MB-011509 QC Report No: oHB5-The Boeing Company 
LfMS ID: 09-1415 Project: BOEING PLANT 2 SOURCE CONTROL 
Matrix: Water zf 
Data Rel-ease Authorized jffi: Date Sampled: NA 
Reported: oI/21,/09 / Date Received: NA 

Date Extracted : oa/'l'5 / 09 Sample Amount: 500 mL 

Date Analyzed: 0'J./I'7/09 18:17 F-inaf Extract Vofume: 5.0 mL 

-LnscrumenE/Anal.ysE : tiuu5/ JUK Dilution Factor: 1.00 
GPC CJ-eanup: No Sili-ca Gel: Yes 
Sulfur Cfeanup: Yes Acid Cleanup: Yes 

CAS Number Analyte RL ResuI t 

L267 4 -1,1,-2 ATOC-LOT IU Ib 1.0 1.0 U 
53469 -2L-9 Aroclor A242 1.0 1.0 U 
rzo I z-z>-o Aroclor 7-248 1.0 1.0 
LL097 -69 -1_ l\rocLor rz54 1.0 1.0 U 
11096 -82-5 Aroclor a260 1.0 1.0 U 
11104 -28-2 ArocLor rz2)- 1.0 1.0 U 
I -L IZ+ I _ Ib . f Aroel-or a232 1.0 1.0 U 

Reported in pg/I' (ppb)
 

PCB Surrogiate Recovery
 

Decachlorobiphenyl 94 -22
 
Te t rachlorometaxvl ene 6/.56 

FORM I 



METALS
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ANALYnCALa 
RESOURCES\gZ 
INCORPORATED 

INORGA}iIICS AI.IAI,YSIS DATA SHEET 
DISSOLVED METAI,S Sample ID: PL2SC-EB1-011309 
Page 1 of 1 SAI.{PLE 

Of- Rannrf ltln. AIIQ6-Tha R^ai ndLab Sample ID: OH864' _*--Y a_̂_mpany 
LIMS ID:09-1415 Project: BOEING PLANT 2 SOURCE CONTROL 
Matrix: Water nn lt 
Data Refease Authorized ;l'/\Y Date Sampled: 0I/1"3/09
Reported: OI/27 /09 '\) Date Received: 07/73/09 

Prep Prep Analysis Analysis
Meth Date Method Date CAS Nunber Analyte RL pS/L O 

7000A 0I/19/09 7060A 0L/20/09 -7 440-38-2 Arsenic 1 1U 
6010B 0I/L9/09 6010B 0I/23/09 '7440-43-9 Cadmium z 2U 
6010B 0L/1.9/09 6010B 07/23/09 1440-47-3 Chromium 5 JU 
6010B 0I/19/09 60108 0I/23/09 7440-50-8 Copper z 3 
7 000A 01, / 79 / 09 '7 421 01/ 20 / 09 '7 439-92-I Lead 1 1U 
60108 0I/19/09 6010B 0I/23/09 1 440-22-4 Sil-ver J 3U 
60108 0I/19/09 60108 0I/23/09 1 440-66-6 Zinc 10 10 u 

IT-Anal rrf c rrndef er-ted ai rli rzen Rl 
Rl-Reportinq Limit 

FORM-I 

-- $idH_f .f {ftldf,ff 
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ANALYTICALlft;l 
RESOURCES\Z 
INCORPORATED 

TNORGA}UCS AI{AI.YSIS DATA SHEET 
DISSOLVED METALS Sample ID: PL2SC-EB3-011309 
P:co T nf '1 SAI'{PLE 

T,ah Semn I F T n: nH8 6B QC Report No: OH86-The Boeing Company
LIMS ID: 09-1416 Project: BOEING PLANT 2 SOURCE CONTROL 
Matrix: Water 
Data Rel-ease Authorized Date Sampled: 0I/13/09
Renorferl: O1 /21 /09 Date Received: 0l/13/09 

Prep Prep Analysis Analysis
bfeth Date Method Date CAS Nurnber Analyte RL pS/L a 

7000A 0I/19/09 7060A 0I/20/09 '1440-38-2 Arsenic 1 1U 
a60108 01,/1,9/09 6010B 0I/23/09 1440-43-9 Cadmlum 2U 

6010B 0I/19/09 6010B 01"/23/09 1 440-41-3 Chromium 5 5U 
5010B 01./79/09 60108 0I/23/09 7440-50-8 Copper 6 

7000A 01./19/09 '7427 07/20/09 1439-92-I Lead 1 1U 
6010B 0I/19/09 60108 0I/23/09 1440-22-4 Sitver J 3U 
6010B 0I/19/09 6010B 0I/23/09 7440-66-6 ZLnc 10 30 

Il-An: I rrf c rrnda1- er-f eci at oi rzan Rl 
RT,-Renorf i nc T,i mit 

FORM-I 

i 4H,.F4.s.ri f,S4*iS--S ,+"1+ 
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ANALYTICAL/A 
RESOURCES \Z 
INCORPORATED 

INORGA\TICS AI{AIYSIS DATA SHEET 
DISSOLVED META].S Sarnple ID: l,AB CONTROL 
Page 1 of 1 

A1- Danarf Nla. AIJR 6-Tho Rnoi na f-rLab Sample ID: OHS6LCS -Jmpany
LIMS ID: O9-1415 Project: BOEING PLANT 2 SOURCE CONTROL 

Matrix: Water 
Data Rel-ease Authorized Date Sampled: NA 
Rcnorterl : 01 /2'7 /09 Date Recei-ved: NA 

BI,ANK SPIKE QUAIITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery O 

Arsenic 7 060A 21 20 105? 

Cadmi-um 6010B 503 500 101% 

Chromi-um 6010B 485 500 9'7.02 
Copper 6 010B 491 500 98.22 
T.ard '7 427 I9 20 95. 08 

Sil-ver 60 108 5r7 s00 10 3Z 

Zinc 6010B 500 500 100? 

Qonnrt ad i n rrc /T, 

N-Control l-imit not met 
Control Limits: 8O-120% 

FORM-VII
 

rt E ffi tut +, i 1,4 q.J- -€,iT 
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ilsbff:rb@ 
INCORPORATED 

INORGAI{ICS ANATYSIS DATA SHEET 
DISSOLVED METAI,S Sanple ID: METHOD BLANK 
Page I of 1 

Lab Sample fD: OH86MB 9U KepOrC NO: Ut-rUO-r'ne boer-ng uompany 
LIMS ID:09-1415 Project: BOEING PLANT 2 SOURCE CONTROL 
Matrix: Water 
Data Rel-ease Authorized Daf e Samnl ecl: NA 
aannrraA. i1 /'>1 /09 r\vyv!uvv. eLr-tr Date Received: NA 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Nunber Analyte RI. PS/L A 

7000A 0r/19/09 7060A 0t/20/09 1 440-38-2 Arsenic 1 1 U 

6 010B 0r/19/09 OU-LUIJ 01./23/09 1 440-43-9 Cadmium z Z U 

6010B 0r/1,9/09 6010B 0r/23/09 1 440- 47 -3 Chromium 5 5 U 

60 10B 0L/79/09 6010B 0r/23/09 7 4 4 0-50-8 2 U 

7000A 07/79/09 1 42r 0L/20/09 1 439-92-r Lead 1 1 U 

60 10B 0r/1.9/09 6 0108 0r/23/09 7 440-22-4 Sil-ver 3 3 U 

6010B 0r/19/09 6010B 01/23/09 '7 440-66-6 Zine 10 10 U 

Il-An: I rrf a rrnrlal- anl- arl :1- ni rzan RL 
RL-Reporti-no Limit 

FORM-I 

d eF--Ft4-'.,: E.sJfP"l4{"#-+-4*" 



LOW-LEVEL MERCURY
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TNORGANICS ANA],YSIS DATA SHEET Al3bff:ri@
Dissolved Mercury by Method SW7470A INCORPORATED 

Data Re-Iease Authorized: QC Report No: OHB4-The Boeing Company
Renorter-l: 01 /16/09 Project: BOEING PLANT 2 SOURCE CONTROL 
Date Received: OI/13/09 
Page 1 of 1 

Client/ Date Prep Date 
ARI ID Sanpled l4atrix Anal Date RL Result 

PL2SC-EB1-011309 07/13/0 9 Water 0I/t5/09 20.0 20.0 U 
oH84A 09-1413 0r/r5/09 

PL2SC-EB3-011309 07/13/0 9 Water OI/I5/09 20.0 2O.A U 
oH84B 09-t474 0r/t5/09 

MB-011509 NA Water 01"/15/09 20.0 20.0 U 
Method Blank 07/15/09 

Reported in ng/L 

RL-AnaIytical reporting fimit 
U-Undetected at reported detection l-imj-t 

FORM-I 
i4d&4.&

F *. ei s4. {i,..F i#4+Yf.rT. .{:l-i1J.- + -il
-G 

http:i#4+Yf.rT


Al35ff:ri@ 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
DISSOLVED METAf-S Samp1e ID: PL2SC-EBI-011309 
Page 1 of 1 I4ATRIX SPIKE 

Lab Sample ID: OHB4A QC Report No: OH84-The Boeing Company
LIMS ID: O9-1413 Project: BOEING PLANT 2 SOURCE CONTROL 
Matrix: Water 
Data Rel-ease Authorized Date Sampled: OI/13/09
Reported : 0L / 16 / O9 Date Received: 01/13/09bil, 

I.fATRIX SPIKE QUAIITY CONTROL REPORT 

AnaJ-ysis Spike t 
Analyte Method Samp1e Spike Added Recovery a 

Mercury 1410A 20.0 U 82.9 100 B2 .92 

kannr-ad 1n n- / | 

N-Control Limit Not Met 
H-? Recovery Not AppIicable, Sample Concentration Too High
NA-Not Applrcable, AnalyLe Not Spiked 

DA r^Ani Dann,za1-, Lim_its : 15-I25% 

FORM-\/ 



fiIs5fi:r\@ 
INCORPORATED 

INORGANTCS ANAIYSIS DATA SHEET 
DISSOLVED METAI.S ganple ID: PL2SC-EB1-011309 
Page 1 of DUPLICATE1 

Lab Sample ID: OH844' QC Report No: OH84-The Boeing Company 
LIMS ID:09-1413 Project: BOEING PLANT 2 SOURCE CONTROL 
Matri-x: Water 

" '-hori zed :udLd nefedsc Aut Date Sampled: OI/73/09
Renorteel' 01 /16/09 Date Received: 0L/13/09 

MATRIX DUPLICATE QUATITY CONTROL REPORT 

Anal-ysi-s Control 
Analyte Method Sample Duplicate RPD Linit a 

Mercury 1410A 20.0 U 20.0 U 0.0% +/- 2O.A L 

Ronnrl-orl in nalTLUv rrr rrYl Ll 

*-Control Limit Not Met 
L-RPD Invalid, L-imit : Detection Limlt 

FORM-VI 
E 4&dM.t f &dt*&e_d -: 



Als:fi:*@ 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
DISSOLVED METAIS Sanple ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: OHS4LCS QC Report No: OH84-The Boeing Company 
LIMS ID: 09-14L4 Project: BOEING PLANT 2 SOURCE CONTROL 
Matrix: Water AA, / 
Data Release Author i zed +f\i/ Datc S:mnlcel' NA 

n-+^ D^--1.--r.Reported:. 0I/16/09 I i' NA 

BLANK SPIKE QUAIITY CONTROL REPORT 

Analysis Spike Spike *
 
Analyte Method Found Added Recovery A
 

Mercury 1410A r61 200 83.5? 

Ronnr1-arl in nalT. 

N-Contro] limlt 
Controf Limits: 

not met 
80-L20% 

FORM-VII
 
a SdJM E P dd{Sr-E"# # 



fl AAnalytical Resources, tncorporated 
Analytical Chemists and Consultants 

aU 
March 3,2009 

Will Ernst
 
T[e Boeing Company
 
Energy and Environmental Affairs
 
P.O. Box 3707, M/S 7A-WH
 
Seattle, WA 98124-2207
 

RE: Boeing Plant 2 Source Control
 
ARI ID: OM42
 

Dear Will: 

Please find enclosed the original Chain of Custody (COC) record and final data package for 
the project referenced above. 

Sample receipt information and analtllical details are addressed in the Case Naruative. 

Copies of the reports and all associated raw data will be kept on file at ARI. If you have any 
questions or require additional information, please contact me at your convenience. 

Sincerely,
 
Ai* ffitrs*u$tilffifi, :rue 


" 

Kelly Bottem
 
Cli*ni S*rvii:*s M*ni":p*r
 
(206) 6es-62rr
 
kellyb@ailabs.com
 

KB/eb 

Enclosures 

cc: Kent Angelos, Golder Associates Inc., 18300 NE Union Hill Road. Suite 200. Redmond. 
wA 98052-3333 

4611 South 134th Place, Suite'100. TukwilaWA9B168.206-695-620O.206-695-6201 fax 

mailto:kellyb@ailabs.com


Chain of Custody
 
Documentation
 

prepared
 
for
 

THE BOEING COMPANY 

Project: Plant 2 Source Control 

ARI JOB NO: OM42 

prepared 
by 

Analytical Resources, Inc. 

ffiF€4ft : ffiffiWffiL
 



o o5 
ct 
E
o

.9 o 
(u 
c 

o 
(g
L 
o 
.ct 

J
GI

oU 

It 
o 
C)

E
o

t,o 
o
f o 
o 
c 
(E 

o 

UEoFe3 g? 
vov
 
LA­

UUO 9c-o oi Lo
 

q;'"ol I
Ug-Pp
r'==F^rX t+co"6 qmoo
&-:<R 
==E5q.= .Y.Y rd X
>>- =9
5€SFR 

n 
-.p 

,5I u
e.t8i{ ! 

.;:
9: -)6: !i c'l.=n 

^9\4\n
E\ 
.9 
O 

9\ \ 
.0t 
Eri-r ti rr 
*\ " v, 
E '*) \5{r \
E\b {.+N\ {;\. \Er"S [.
ES Utr6h,.\ o 

F()(d 

xa I bX,* ^\ =*FE frSFa * 'b! 

S EE l 
b; 

H,E*d EqeN e 
()> c (I) 

.$T!s$g c
E 
<g$e:EEES;E E

Ft8E € 

Xh >

$ts a

i ur E
8ph d 

FE € fi
$FE B 
o-E 3= 

ss$E Fs B
Htbs ;

[E H €
tr xO a'= x,xs*i ;
>s"S ;x,^a d<;:$ c 

Egi EsgF E 
.E Rd :
$$I EFS*Eei e 

H $; Ai
tittP X­

F€; EEits
;tR =;

3eRtE r* 
$*$s Ei 
E E: e E=e­strsF Ftf *bs $ E 

55t B$ 
= 

FE$$ st 
;F $$ f i
::Ttr F E; 
r$ $$ *E 

$Efr$ FE 
& 



Analytical Resources, Incorporated
 
Analytical Chemists and Consultants
 Go'o,ler Receipt Form 

ARt Client: Proiect Name: , '
 

COC No: OetiuereO Or,
 

Assigned ARI Job No: Tracking No: 

Prelirninary Exarn,ination Phase: 

Were intact, properly signed and dated custody seals attached to the otrtside of to cooler? YE-S- G-z'-tWere custody paper.s included with the cooler? ......-........- No
&,
Were custody papers properly filled out (ink, signed, etc.) (FP NO 

Record cooler temperature (recommended 2.O-6.0'C for chemistry fln'Vl "c 
.4it.

cooler Accepted ov' JF o arc: 'L//Z{fr rime: )/3t 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? 

What kind of packing, material was used? .-..--..-..-----..--.- -^ 
"fJ @ 

Was sufficient ice used (if appropriate)? .. ................ Vi+ YES NO 
Were all bottles sealed in individual plastic bags? NO 

Did all bottle arive in good condition (unbroken)? NO 

Were atl bottle labels complete and legible? NO 
Did all bottle labels and tags agree with custody papers? NO 
Were all bottles used correct for the requested analyses? NO 
Do an.y of the analyses (bottles) require preservation? (atdach preservation checklist)U1.. YES @
Were all VoC vials ftee of air bubbles? NO 
Wassufficientamountof samplesentineachbottle? ---...-...--- @ NO 

nl rr-r r fl t. .1 
sampres Logged by: \),.),Jw o"t"' ( L|.\][dPL rime: .d .\ t 

fr Notity Project Manager of discrepaneies or concerms'* 

Explain discrepancies or negative responses: 

By: Date: 

li: 
,.:i 

0016F Cooler Receipt Form #F448nffiffiffi&F# 
qtct'ddl 



Case Narrative 

prepared 
for 

THE BOEING COMPANY
 

Project: Plant 2 Source Control
 

ARI JOB NO: OM42 

prepared 
by 

Analytical Resources, Inc. 
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ANALYTICAL 
RESOURCES 
INCORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Control 
ARI ID: OM42 
Matrix: Filter Bag / Soil 
Date: March 312009 

Sample Receipt Information 

One solid matrix sample and one soil sample were received in good condition at ARI on 
02112109 under ARI sample delivery group OM42. One cooler arrived at an ambient 
temperature. 

Select samples were analyzed for the parameters listed below, as requested on the COC. 

PCBs bv Method 8082: 

The sample was extracted on 2/19109 artd analyzed on 2123109 within the method recommended 
holding times. 

Initial calibration (s): All analytes of interest were within method acceptance criteria. 

Continuing calibration (s): Are in control. 

Samples: There were no anomalies associated with these samples. 

Surrogates: All surrogate recoveries were in control. 

LCS(s): All percent recoveries for the analytes of interest were within compliance. 

Method Blank: The method blank was free of contamination. 

Total Metals bv Methods 6010B and 7000 series 

The samples were digested on2ll7/09. The digests were analyzedbetween 2120109 ard2l27l09 
within the method recommended holding times. 

Replicate(s): All percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Standard Reference: A1l percent recoveries were within compliance. 

Page 1 of1 

ffifqn&ffi : ffiffiffiffiffi 



 

ARI Data Reporting Qualifiers 
Effective 11122104 

Inorganic Data 

U Indicates that the target analyte was not detected at the reported concentration
 
" Duplicate RPD is not within established control limits
 
B Reported value is less than the CRDL but 2 the Reporting Limit
 
N Matrix Spike recovery not within established control limits
 
NA Not Applicable, anafyte not spiked
 
H The natural concentration of the spiked element is so much greater than the concentration
 

spiked that an accurate determination of spike recovery is not possible

L AnalV!_e. concentration is <5 times the Reporting Limit and the replicate control limit defaults
 

to +1 RL instead of the normal 2Oo/" RPD
 

Organic Data 

U Indicates that the target analyte was not detected at the reported concentration 
" Flagged value is not within established control limits 
B lglYtg detected in an associated Method Blank at a concentration greater than one-half of 

AR|'s.Reporting Limit or 5o/o of the regulatory limit or 5%6 of the analy:te concentration in the 
sample. 

J Estimated concentration when the value is less than ARI's established reporting limits 
D The spiked compound was not detected due to sample extract dilution 
NR Spiked compound recovery is not reported due to chromatographic interference 
E Estimated concentration calculated for an analyte response above the valid instrument 

calibration range- A dilution is required to obtaih an aicurate quantification of the analyte-
S Indicates an analyte response that has saturated the detector- The calculated concentration is 

not valid; a dilution is required to obtain valid quantification of the analyte 
NA The flagged analyte was not analyzed for 
NS The flagged analyte was not spiked into the sample
M Estimated valu.e for:r.n_ analyte detected and confirmed by an analyst but with low spectral

match parameters. This flag is used only for GC-MS anaiyses 
N The analysis indicates the presgnce of an analyte for which there is presumptive evidence to 

make a "tentative identification" 
Y The analyte reporting limit is raised due to a positive chromatographic.interference- The 

compound is not detected above the raised limit but may be present at or below the limit 
C The analyte was positively identified on only one of two chromatographic columns. 

Chromatographic interference prevented a positive identification oln the second column 
P The analyte was detected on both chromatographic columns but the quantified values differ 

by >-4Oo/o RPD with no obvious chromatographic interference 

#F4t$# ; ffiffiffiffi#
 



Geotechnical Data 

SM Sample matrix was not appropriate for the requested analysis- This normally refers to 
samples contaminated with an organic product that interferes with the sieving process and/or
moisture content, porosity and saturation calculations 

SS Sample did not contain the proportion of "fines" required to perform the pipette portion of 
the grain size analysis 

W Weight of sample in some pipette aliquots was below the level required for accurate weighing 
F Samples were frozen prior to particle size determination 

#Fer4=e : #ffi#ffiT 



o2t27tosLCS SOLUTIONS 
LABEISOLN IE TEST CONC. UG/MLSOLVENT EXP. 

1 1549-3 PCB 20 ACETONE 10t10/09 
2# 1472-3 BCOC PEST 10 ACETONE 07 t20t08 
3 1579-3 PEST 02104120 ACETONE 09123t09 
4 1576-3 LOW PEST 0.210.412 ACETONE 07l3'll0g 
5 1580-2 EPH 1 500 MECL2 01t29t10 
6 1559-2 PCP 12.51125 ACETONE 11t05t09 
7 1581-4 ABN 100 ACETONE 08/01/09 
8 1566-1 TBT 2.5 MECL2 12t04t09 
9 1567-3 PORE TBT .1251.25 MECL2 12tO4t09 
10 1578-3 ABN ACID 1001200 MEOH 10121t09 
11 1563-3 TPHD 1 5000 ACETONE 11t20t09 
12 1583-1 ABN BASE 200 ACETONE o2105110 
13 1573-2 LOW PCB 2­ ACETONE 10110/09 
14 1547-1 OW ABN ACID 10120 MEOH o4t10109 
15* 1452-1 SIM PNA 15175 MEOH 04l09l09 
16* 1502-2 DIOXANE 100 MEOH o2t26t10 
17 1516-2 1248 PCB 20 ACETONE o5to7 t09 
18 1514-4 LOW SIM PNA 1.517.5 ACETONE 04t24t09 
19 1574-4 AK103 7500 MECL2 12102109 
20 1572-2 PNA 100 ACETONE 12126109 
21* 1414-4 SKY/BHT 100 MEOH 04/08/09 
22 1570-1 HERB 12.5112500 MEOH 12122t09 
23 1505-1 OW ABN BASE 20 MEOH o3t20t09 
24 1573-4 LOW ABN 10 ACETONE 08101t09 
25# 1481-1 DIPHENYL 100 MEOH 07t20t08 
26* 1545-2 OP-PEST 25 MEOH 02t16/10 
27# 1495-1 STEROLS 200 MEOH 12t29t08 
28# 1494-1 ADD. PEST 4 ACETONE 01t23t09 
29# 1496-3 DECANES 100 MEOH o2t12t09 
30 1497-2 EDB/DBCP 2 ACETONE 02/12t09 
31 1510-3 TERPINEOL 100 MEOH 03121109 

Page 1 
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LCS SOLUTIONS 02t27t09 

32 1576-2 GUAIACOL 50-200 ACETONE 06/05/09 
33 1522-1 RESIN ACID 250 ACETONE 06111t09 
34 1530-2 CONGENERS 1 ACETONE 07 t23t09 
50 1571-1 

*=RE\ ERIFIET 
FULL RESIN 

SOLUTION 
250 ACETONE 06t10/09 

#=PRt )JECT S ,ECIFIC 

Page 2 
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o2t27tosSURR SOLUTIONS 
LABEL SOLN ID TEST CONC. UG/ML SOLVENT EXP.
 

A 1584-5 ABN 100/150 MEOH 02t18/10 
B 1572-1 SIM PNA 15175 MEOH 08128109 

C 1559-1 SIM ABN 25137.5 MEOH 03113/09 
D 1573-3 LOW PCB 0.2 ACETONE 07131/09 
E* 1478-1 HERB 62.5 MEOH o9l21lo9 
F 1574-3 PCP 12.5 ACETONE 01/06/10 

G* 1534-1 l,4DIOXANE 100 MEOH 02126110 

H* 1545-1 OP-PEST 25 MEOH 02116110 

I 1559-4 LOW S. PNA 1.5 MEOH o8l28l09 
J 1566-5 TBT-PORE 0.125 MECL2 12t04t09 
K 1538-1 MED PCB 20 ACETONE 07l31lo9 
L 1584-4 TBT 2.5 MECL2 12t04109 
M 1578-1 EPH 1 500 MECL2 12109109 

N 1538-2 PCB 2 ACETONE 07l31lo9 
o 1567-4 TPH 450 MECL2 09124109 

P 1560-3 HCID 2250 MECL2 09124109 

o 1497-3 EDB 2 ACETONE 02112109 

R 1521-4 RESIN ACID 250 ACETONE 06/1 1109 

S 1568-5 PBDE .25 MEOH 121111O9 

T 'reverifier solution 
U 

V 
W 
X 
Y 
Z 

Page 1 
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Data Summary Package 

prepared 
for 

THE BOEING COMPANY 

Project: Plant 2 Source Control 

ARI JOB NO: OM42 

prepared 
by 

Analytical Resources, Inc. 
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PCBS
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*rsbfJ8ri@ 
ORGA}TICS AIIALYSIS DATA SHEET INCORPORATED 
PCB by cc/ECD Metstrod sw8082 Sample ID: PL2SC-SS- J249-O2L2O9 
Page 1 of 1 SAMPLE 

Lab Sample ID: OM42A QC Report No: OM42-The Boeing Company 
LIMS ID: O9-4248 Project1. BP2 souRcE coNTRoL 
Matrix: Filter Bag ,,
Dat.a Rel-ease Authorized:ff Date Sampled: 02/12/O9 
Reported : 02 / 24 / 09 // u Date Rece ived : 02 / 1,2 / O9 

Date Extracted: 02/19/09 Sample Amount: 1.00 Filter Bag 
Date Analyzed: 02/23/og t8:0e Final Extract Volume: 10 mL 
fnstrument/Ana]yst : ECD5 /JGR Dilution Factor: 100 
GPC Cleanup: No Sifica Gel: Yes 
Sulfur C1eanup: Yes 
Acid Cleanup: Yes 

CAS Number AnaIytse RL ResulE 

L267 4 -1L-2 Arocl-or 1016 100 100 U
 

53469 -21,-9 Arocfor 100 100 U
 

LZ6 I Z- Z>-O Aroclor 1,248 100 100 U
 

1109'7 -69-L Aroclor 1254 100 100 U
 

Ll_096 -82-5 Aroclor L260 100 l_90
 

11104 -28-2 Aroclor 1,22r 100 100 U
 

_Lt_l-4_L-_Lb-5 Aroclor 1232 100 100 U
 

Reported in Total gg 

PCB Surrogate Recovery 

Decachforobiphenyl
 
Tet rachlorome t axyl ene
 

FORM I 
E Efrffi El '*F EffiSi&E.it tr -*E
i+g **q,+ . #e% &* 

http:EffiSi&E.it


Alsbfi8r;@ 
INCORPORATED 

sw8082/PCB wrPES SURROGATE RECOVERY SI,MIVTARY 

Matrix: Filter Bag QC Report No: OM42-The Boeing Company
 
Project; BP2 SOURCE CONTROL
 

C1ient ID DCBP TCMX TOT OUT 

MB-021909 80. B% 67 .22 0 

LCS-021909 73 . BZ 59 .0% 0 
LCSD- 021_909 83.5% 69.2% 0 
PL2SC- SS - J2 49 - 021,2 0 9 DD 0 

LCS/MB LIMTTS QC IJTMITS 

(DCBP) = Decachforobiphenyl (30-160) (30-150) 
(TCMX) = Tetrachlorometaxylene (30-160) (30-160) 

Prep Method: SW35B0A
 
Loq Number Ranqe: 09-4248 Lo 09-4248
 

FORM-II SW8O82 
Page 1 for OM42 ffiF€tuEg: ffi##E "* 



AXs:H:tb@ 
ORGANICS A.I{AI,YSIS DATA SHEET INCORPORATED 
PCB by Gc/EcD Method sw8082 SarnPle ID: LCS-021909 

LCS,/LCSDPage 1 of 1 

Lab Sample ID: LCS-021909 QC Report No: OM42-The Boeing Company 
LIMS ID: 09-4248 Project: BP2 SOURCE CONTROL 

Matrix: Filter Bag .r-7. 
DaEa Release Authorized: /,1,( Date Sampled: 02/12/o9 

Date Received: 02 / 1'2 / 09Reported I o2/24/o9 t/a 

Date Extracted Lcs/LCSD : 02/1'9/09 Sample Amount LCS: 1.00 Filter Bag 
LCSD: 1.00 Filter Bag 

Date Analyzed LCS: 02/23/09 L7:37, Finat Extract Vofume LCS: 5.0 mL 

LCSD: 02/23/09 tz,+g LCSD: 5'o mL 

Instrument/1\nal-yst LCS : ECD5/JGR Dllution Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD:1-00 

Silica Gel: YesGPC CleanuP: No 
Acid Cleanup: YesSul-fur CleanuP: Yes 

Spike LcS Spike LCSD 

LCS Added-LCS Recovery LCSD Added-LCSD RecoveryAnalyte RPD 

'76.02 2.0 2.5 80.08 5.1tAroclor 1016 L.9 2.5 
2.L 2.5 84.03 2-3 2-5 92-O% 9'l-2Arocfor 1250 

PCB SurrogaEe Recovery 

LCS LCSD 
Decachf orobiPhenYl '73 -8e" B3 ' 5? 
TetrachloromeLaxyfene 69.02 69'2't 

Reported in Total Pg
 
RPD cal-culated using sample concentraEions per SW846 '
 

FORM III 
#ffiaEtr: ffiffiffi€% 



4 BLANK NO. 
PCB METHOD BLANK SUMMARY 

OM42MB1 

Lab Name: ANALYTICAL RESOURCES, INC Cli-ent: THE BOEING CO 

ARI Job No. : OM42 Project: BP2 SOURCE CONTROL 

Lab Sample ID: OM42MB1 Lab File ID: 02238029 

Date Extracted: 02 / 1-9 / 09 Matrix: FfLTER BAG 

Date Analyzed: 02/23/09 Instrument ID: ECD5 

Time Analyzed: 17L4 GC Co]urrlns: ZB5 /2835 

THIS METHOD BI,ANK APPL]ES TO THE FOLLOWING SAMPLES, MS ANd MSD: 

SAMPLE NO. SAMPLE ID ANALYZED 

01 OM42LCS1 OM42LCS1 02/23/oe

o2 OM42LCSD1 OM42LCSD1 02/23/oe

UJ PL2SC_ SS-J24 OM42A 02/23/0e
 

)age 1 of 1 
FORM IV PCB 
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AIs:fJ:tb@ 
INCORPORATEDORGANICS ANALYSIS DATA SHEET 

PCB by Gc/EcD Metshod sw8082 SamPIe ID: MB-O2L9O9 
METHOD BLAIVKPage 1 of 1 

Lab Sample ID: MB-021909 QC Report No: OM42-The Boeing ComPanY 

LIMS ID z 09-4248 Project: BP2 SOURCE CONTROL 

Matrix: Filter Bag ,6Data Re]ease Authotized Date Sampl-ed: NA 

Reported: 02/2a/09 Date Received: NA 

Date ExLracted:. 02/19/09 Sample Amount : 1.00 Filter Bag 

Date Anal-yzed 02/23/09 I'/:L4 Finaf Extract Volume : 5.0 mL 

Instrument/AnalYSt : ECD5/JGR Dilution Factor : 1.00 
Sili-ca Ge1 : YesGPC CleanuP: No 

Sul-f ur CleanuP: Yes 
Acid CLeanup: Yes 

CAS Number Analyte RI, ResulE 

u.5 U)-267 4 - LL-2 Aroclor 1015 0.5 
1) A) 0.5 0.5 U53469 -2r-9 Aroclor 

0.5 ULZ6 tZ-Z>-O Arocfor l_248 0.5 
TTIIO9'7 -69-L Aroclor 1,254 0.5 nq 

11096 -82-5 Aroc for 1260 0.5 0.5 U 

11104 -28-2 Aroclor I22I 0-5 0.5 U 

L71-4r-a6 -5 Aroclor 1,232 0.5 0.5 U 

Reported in Total Pg 

PCB Surrogate Recovery 

DecachlorobiphenYl 80.8? 
Tet rachl orome taxy J- ene 6't .22 

FORM f 



METALS
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INORGANICS 	ANAI,YSIS DATA SHEET 
TOTAI. META].S 
Pase 1 of 1 

Lab Sample ID: Ol442B 
LIMS ID:. 09-4249 
Matr-ix: Soil 
Data Refease Authorized: 
Renort ec'i : Oi / O? / 09 

Percent TotaI Sofids: 14 19 

Prep Prep Analysis Analysis 
Meth Date Method Date 

3050B o2/r1 /09 7060A 02/21/09 
30508 o2/r1 /09 60 108 02/23/09 
3050B 02/L1 /09 60108 02/23/09 
3050B 02/11 /09 6010B 02/23/09 
3050B 02/71 /09 I 42L 02/23/09 
CLP 02/71 /09 I41LA 02/20/09 
3050B 02/1_1/09 5 0108 02/23/09 
30508 02/L] /09 6010B 02/23/09 

ll-An: I rrf p rrndeiee ted :f ai rren Ql 
Rl-Reportino Limit 

Alsbil8*@ 
INCORPORATED 

ganFJ.e ID: 	 PL2SC-SS-J249-O2L2O9 
SA}4PLE 

QC Report No: OM42-The Boeing Company
Project: BP2 SOURCE CONTROL 

Date Sampled: 02/12/09

Date Received: 02/72/09
 

CAS Number Anal-yte Rt mg/kg-dry a 

7 440-38-2 Arsenic 2 26 
7 440-43-9 Carlnium 1 7 

7 440-47 -3 Chromium 3 L /b 

7440-50-8 Copper 1 2,330 
7 439-92-t Lead 10 390 
7 439-97 -6 Mercury 0.3 0.5 
7 440-22-4 Silwer 2 4 

7 440-66-6 Zrrrc 1 5,87O 

FORM-T 

ffiffi4-E: ffi##effi 



Arsbn:ti@ 
INCORPORATED 

INORGANICS ANA],YSIS DATA SHEET 
TOTAT METAIS ganFle ID: METHOD BLANK 
Page 1 of 1 

Lab Sample ID: OM42MB QC Report No: OM42-The Boeing Company 
LIMS 1D: 09-4249 Project:, BP2 SOURCE CONTROL 
Matrix: Soi-I 
Data Rel-ease Authorized: Date Samnled: NA 
Rennrferl' OA /02 /09 Date Recei-ved: NA 

Percent Total So1ids: NA 

Prep Prep Ana1ysis Analysis
Meth Date Method Date CAS Number Analyte R], roglkg-dry A 

30508 02/r7 /09 7060A 02/21 /09 1 440-38-2 Arsenlc 0.1 0.1 U 

3050B 02/L] /09 6 0108 02/23/09 1 4 40- 43-9 Cadmium 0.2 0.2 U 

30508 02/r1 /09 6010B 02/23/09 1440-41-3 Chromium 0.5 0.5 U 

30508 
30508 
CLP 

02/L] /09 
02/r1 /09 
02/L1 /09 

60108 
1 42r 
1 41IA 

02/23/09 
02/23/09 
02/20/09 

1 440-50-8 
1 439-92-r 
1 439-91 -6 Morcrr rrz 

0.2 
0.1 

0.05 

0.2 
0.1 

0.05 

U 

U 

U 

30508 02/11 /09 60 10B 02/23/09 1 440-22-4 Sil-ver 0.3 0.3 U 

3050B 02/11 /09 60108 02/23/09 1 440-66-6 Zt-nc I 1 U 

IT-An: l rrFo rrndof ocf ed :i_ ni rzan RL 
R t.- KCnnrr I nfr i.t mlt 

FORM-I 
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AIssfiSrb@ 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
TOTAI METAIS 
Page 1 of 1 

Lab Sample ID: OM42LCS 
LIMS ID:. 09-4249 
Matrix: Soil 
Data Release Authorized: 
Renort ecl : Oi / O2 / 09 

SampJ-e ID: LAB CONTROL 

QC Report No: OM42-The Boeing Company
Project:. BP2 SOURCE CONTROL 

Date Sampled: NA
 
Date Received: NA
 

BI,ANK SPIKE QUAIITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery 

Arsenic 70604 10.0 10.0 100? 
Cadmium 60 10B 49 .3 50.0 98 .6% 

Chromium 60108 48.1 50.0 96 .22 
60108 48 .'7 50.0 91 .42 

Lead 1 42r 9.8 10.0 98.02 
Mo rcrr rrz 141IA 1.08 1.00 108% 

SiIver 6010B 54.7 50.0 108% 

Zinc 6010B 48 50 96.O2 

Reported -in mglkg-dry 

N-Controf limit not met 
NIA-NTnf Annl i n:l'rl a An: I rri- o Nlnf cn i Larl 

Control Limits: 80-120% 

FORM-VII
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Organic Extractions LaboratoryAnalytical Resources, IncorporatedA 
Analytical Chemists and Consultants Analyst Notesaj, 

ARI Job No.: cfient lD:-e /.tqa 4., g-=r= (-*,r^.y 

Parameter: cfient Project:?<8 B?e (-,,,.*,-/=-ostze. 

SOP Number(s): Bs',f S No Anomalies: 

List problems, concerns, corrective actions and any other pertinent information 

/4Jl.,c $=:r- tazs--f w.et*[^+ =- ;SLgbf
 
Ae.4^ls spl;1- (w.e5\ = tf.l$
f 

"
 
,€; t e.. F*q Ar,, r,r/-<rq L+ ryi1L .losft< R)*e = / td. /5t
 
PI^s+t. R;^, w"-rnl^+ : F '421­

/&--Z 7­6'il:<:( 8** Jr"' r./etc.k+ w,*L--* P/--it. f{i*- = 

lcznnL r ev - < lyt ZmL nrF€ f,,r /? cr h lt, ltu n .' /p2,.,-.a<
t t, 

Analyst Initials: Date: 

3056F Revision 006 
1t12t07 

#F4#H: ffi##EE 



fl F- 	Anal yti cal Reso u rces, I n co rporated 
Analytical Chemists and Consultants 

aU 
March 3,2009 

Kent Angelos
 
Golder Associates, Inc.
 
18300 NE Union Hill Road, Suite 200
 
Redmond, WA 98052-3333
 

RE: Boeing Plant 2 Source Control
 
ARI IDs: ON49 & ON53
 

Dear Kent: 

Please find enclosed the original Chain-of-Custody (COC) records, sample receipt 
documentation, and the final data package for the project referenced above. 

Sample receipt information and analyical details are addressed in the Case Narrative. 

An electronic copy of this package will be kept on file at ARI. If you have any questions or 
require additional information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES, INC.
 

//'- 4/ // r "---', {/ 
'r- /h'Wd­

/
 
Kellv Bottem
 
Client Services Manager
 
QOel6es-62rr
 
kellvb@tarilabs.conr
 

KB/eb 

Enclosures 

cc: Kent Angelos, Golder Associates Inc., 18300 NE Union Hill Road. Suite 200. Redmond. 
wA 98052-3333 

4611 South 134th Place, Suite 100. TukwilaWAg8l68 .206-695-6200 o 206-695-6201 fax 

mailto:kellvb@tarilabs.conr


Chain of Custody
 
Documentation
 

prepared
 
for
 

THE BOEING COMPANY 

Project: Plant 2 Source Control 

ARI JOB NO: ON49 & ON53 

prepared 
by 

Analytical Resources, Inc. 

ffiF4ryffi: ffiffi#ffi1 



o of 
ct 
to
o 
o 
.> o c 

L 
o 
oL 

lto
J
(E

od 

!tL 
o o 
E
o

tt o 
o 
o=
o 
c 
E
(E

o 

UEo AO
Ee= e

? 
xa 9 b 

L^­g(j6 q =d
-- -i 

6-P 

'=$ ssft$Fs 
e
; 

ui6(! I cv­gs:s3
:.EEE^ +(€ 

FI F e
dor Pro'"-<x 0.9d .th 

-E59=.9.e.9 dR
>>-'= I sHS €<xc 5i€SFR bd L d 

$EE g
;";d 6t8e €o'SE cEs6sxo-:
5R Q ; 

$$l E 
8Eb d 

bE € fi 

$E 
g g 

E Fs :.

#sg H
EbS ;
[E fi E 

s $g g 
-FbES 

* gF 
5 SF E

3 

$gT E
*E ft:6t €

H 

r es g 
! gn i.;
F€il TEie.s =;
HI R E€R.bE si 
gS:s Ei 
tEEr c* 

pdn f *b! 
6'- 5t 8$ E E 

o =g( FEBE eIo;( sqYsp*SE(U­c .g+ r> 
si - t E*a38o\ 

Its$ #! 

S E$B F€ 
: 1:!..ir -_.',_a ,-..,'i _..j,-,:1.1 

,. .. .-- ., ..- :.n : .: .­



Anafylical Resources, Incorporated 
Analytical Chemists and Consultants Cool'er Receipt Form, 

ARl Client: Proiect Name: , 

COC No: Delivered by: I{*tttrtA­
Ass(7ned ARI Job No: Tracking No: 

Prelirninaryr Exarni:nation Phase: 

Were intact properly signed and dated custody seals attached to the outside of to cooler? YES @/'-.Were custedypapers fncluded with the cooler? \{EsJ No 
Were custody papers properly filled out (ink, signed, etc.) @No
Recor,d cooler temperature (recommended 2-O-6.O 'C for chemistry ll.r "c 

Cooler Aceepted,by: fp o^t", 2-lt4f 4 Time: 13t3, 
Complete custody forms and attach all shipping documents 

Log-tn Phase: 

Was a temperature blank included in the cooler? 

What kind of packing material was used? 

Was sufficient ice, used, {if appropriate)? NO 

Were,all botfles sea,[ed in individuat plastic bags? 
\t
ata 

^ 

Did all bottle arrive in good condition (unbroken)? NO 

Were all bottle labels cornplete and legible? NO 
Did alt bottle labetsand tags agr€e with custody papers? NO 
Were all bottles,used c_.orrect for the requested analyses? NO 
Do any of tlie analyses (b-otttes) requir,e presenration? (attach preservation checklist) -. .. - .. NO 
WerqallVQC vjals of, ..-...-..- @ YEA NOwer'g:afl v\+4're v€ls freefree ot airair bubbles?bubbles? ..-...-.----. oA 
Was suffi$gnt ams,untof sample sent in each bottle? -.-.....-...- y$y NO 

sampres Losseq ov, tIM D",.' q ltOt4qdrime: $ ' 
t* Notify'Froject Manager of discrepancies or con'cer.ns n 

Explair,r discreBaincieS or- ne gative r€spons es: 

By: Date: 

0016F Cooler Receipt Form -R.efiSiffnffiH *­

http:con'cer.ns
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.-. 
Analytical Resotrrces, Incorporated

-]
T 

Gooler Receipt Form-th- Analytical Chemists and Consultants 

-
ARI Client: Proiect Name: , '
 

COC No: Delivered by: l*A-r1A­
AssignedARlJob ruo, O\-il \1 Tracking No:
 

Preliminary, Examination Fhase: 

Were intact, properly signed and dated custodyr seals attached to the outside of to cooler? YE$ @,/-\.
Were custody papers included with the cooter? 

Were custody papers properly fitled out (ink, signed, etc.) 4@ No 
Record cooler temperature (recomrnended 2.0-6.0 "C for chemistry llf - "c 

cooterAccepted ov: --$L o^t , '2-lt4!F1 ::ime: l3l3 
Comptete custody forms and attach all shipping documents 

Log{n Phase: 

Was a temperature blank included in the cooler? 

What kind of packing material was used? 

Was sufficient ice used {if appropriate)? .... NO 

Were all bottles sealed in individual'plastic bags? 

Did all boftle arrive in good condition (unbroken)? NO 

Were all bottle labels complete and legible? NO 

Did all bottle labefsand tags agree with custody papers? NO 
Were all botlles,used correct for the requested analyses? ...-.-...-..--..:-. NO 

Do any of the analyses (bottles) require preservation? (attach preservation checklist) -...... NO 

Were aff,VOC vials f,ree of air bubbles? ..-..--....-. Nto 

Was sufficient arnqunt of sample sent in each bottle? -............ NO 
G ;b 

Samples Logged b,y: LUr o",.' q hohu-4ri*e: S\ 
n+ Notify Project Manager of discrepancies or concerns 

Explain discrepancies or negative responses: 

By: Date: 

0016F Cooler Receipt Form EiF-€E-5= Riffiikl# 
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Case Narrative 

prepared 
for 

THE BOEING COMPANY 

Project: Plant 2 Source Control 

ARI JOB NO: ON49 & ON53 

prepared 
by 

Analytical Resources, Inc. 

ffiFf;qffi: ffi#ffiffi?
 



ANALYTIGAL 
RESOURCES 
INCORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Control 
ARI IDs: ON49 & ON53 
Matrix: Water 
Date: March 512009 

Sample Receipt Information 

One water sample was received in good condition at Anallrtical Resources, Inc. (ARI) on 
February 19,2009 under ARI sample delivery groups ON49 and ON53. The cooler temperature, 
as measured by IR thermometer, was Il.2"C. For further details regarding sample receipt, please 
refer to the Cooler Receipt Form. 

Select samples were analyzed for the parameters listed below, as requested on the Chain of 
Custody. 

PCBs by Method 8082: 

The sample was extracted on 2124/09 and analyzed on 2126109 within the method recommended 
holding times. 

Initial calibration (s): All analytes of interest were within method acceptance criteria. 

Continuing calibration (s): Are in control. 

Samples: There were no anomalies associated with these samples. 

Surrogates: The surrogate DCBP is out of control high in the LCS and LCSD. All other 
surrogate and spike recoveries were in control, therefore no further corrective action was taken. 

LCS/ LCSD(s): Al1LCS percent recoveries were within control limits. 

Method Blank: The method blank was free of contamination. 

Dissolved Metals bv Methods 60108 and 7000 series 

The samples were digested on2/23109. The digests were analyzedon2/27/09 within the method 
recommended holding times. 

Replicate(s): All percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Page I of2 
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ANALYTIGAL 
RESOURCES 
INCORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Control 
ARI IDs: ON49 & ON53 
Matrix: Water 
Date: March 5.2009 

Dissolved Low-Level Mercurv bv Method SW7470A 

The samples were digested on2124109. The digests were analyzed on2126/09 within the method 
recommended holding times. 

Replicate(s): All percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Standard Reference: All percent recoveries were within compliance. 

Page2 ofZ 
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ARI Data Reporting euatifiers 
Effective 11t22t04 

Inorganic Data 

U Indicates that the target analyte was not detected at the reported concentration* Duplicate RPD is not within estabrished contror rimits
B Reported value is less than the CRDL but 2 the Reporting Limit

N Matrix spike recovery not within established controf limits
 
NA Not Applicable, analyte not spiked

H The natural concentration of the sp_iked glement is so much greater than the concentration
spiked that an accurate determination of spike reJouery is ndt po""iOf"
L fnalV!-e concentration is <5 times the Reporting Limit and the replicate control limit defaultsto +1 RL instead of the normal 20% RpD 

Organic Data 

U Indicates that the target analyte was not detected at the reported concentration
" Flagged value is not within estabrished contror rimits

B 	Alqlvtg detected in an associated Method Blank at a concentration greater than one-h alf ofARI's.Reporting Limit or 5% of the regulatory timiiois% in thesample. "finl"iri"rfi" "on."ntration 
J Estimated concentration when the value is less than ARI's established reporting limitsD The spiked compound was not detected due to sample extract dilution 
NR Spiked compound recovery is not reported due to chromatographic interference
E Estimated concentration calculated for an analyte response above the valid instrumentcalibration range- A dilution is required to obtaih an a6curate quantific-atfl; of ih;;;ii".S Indicates an anglyte response that has saturated the detector. The calculated concentration isnot valid; a dilution is reiuired to obtain valid quantification oiin"'"n"ryt.
NA The flagged analyte was not analyzed for 
NS The flagged analyte was not spiked into the sample
M Estimated value for:rn analyte detected and confirmed by an analyst but with low spectralmatch parameters. This flagj is used only for GC-Ms anaryses
N 	The ana.lysis indicates.the pres-ence of an analyte for which there is presumptive evidence tomake a'tentative identificalion" 
Y The analyte reporting limit is raised due to a.positive chromatographic.interference- Thecompound is not detected above the raised limit but may be piEsdni it or below tne iimitC The analyte was p.ositively identified on only one of two chromatoqraphic columns.Chromatographic interference preventeo a irositive io-""gh""iffi;iru second cotumnP The analyte was detected on both chromatogrfp!'ric columns but the quantified values differby >4O% RPD with no obvious chromatografinii int,enerence 

*tuEa$t : #ffiffi9# 



Geotechnical Data 

SM Sample matrix was not appropriate for the requested analysis- This normally refers to 
samples contaminated with an organic product that interferes with the sieving process and/or
moisture content, porosity and saturation calculations 

SS Sample did not contain the proportion of "fines" required to perform the pipette portion of 
the grain size analysis 

W Weight of sample in some pipette aliquots was below the level required for accurate weighing
F Samples were frozen prior to particle size determination 



LCS SOLUTIONS oz27/os 

LABEISOLN IE TEST CONC. UG/MLSOLVENT EXP. 
1 1549-3 PCB 20 ACETONE 10t10/09 

2# 1472-3 BCOC PEST 10 ACETONE 07 t20to8 
3 1579-3 PEST o2l04l20 ACETONE 09t23t09 
4 1576-3 LOW PEST o.2lo.4l2 ACETONE 07 t31t09 
5 1580-2 EPH 1 500 MECL2 01t29t10 
6 1559-2 PCP 12.51125 ACETONE 11t05t09 
7 1581-4 ABN 100 ACETONE 08/01/09 
8 
I 

1566-1 
1567-3 

TBT 
PORE TBT 

2.5 
.1251.25 

MECL2 12t04t09 
MECL2 12t04t09 

10 1578-3 ABN ACID 1001200 MEOH 10t21t09 
11 1563-3 TPHD 1 5000 ACETONE 11t20t09 
12 1583-1 ABN BASE 200 ACETONE 02to5t10 
13 1573-2 LOW PCB 2­ ACETONE 10t10/09 
14 1547-1 LOW ABN ACID 10120 MEOH 04110/09 
15" 1452-1 SIM PNA 15175 MEOH 04/09/09 
16* 1502-2 DIOXANE 100 MEOH 02126t10 
17 1516-2 1248 PCB 20 ACETONE 05107109 
18 1514-4 LOW SIM PNA 1 .517.5 ACETONE o4t24tog 
19 1574-4 AK103 7500 MECL2 12tO2t09 
20 1572-2 PNA 100 ACETONE 12t26t09 
21* 1414-4 SKY/BHT 100 MEOH 04/08/09 
22 1570-1 HERB 12.5112500 MEOH 12t22t09 
23 1505-1 LOW ABN BASE 20 MEOH 03120109 
24 1573-4 LOW ABN 10 ACETONE 08/01/09 
25# 1481-1 DIPHENYL 100 MEOH 07l20t08 
26* 1545-2 OP-PEST 25 MEOH 02116110 
27# 1495-1 STEROLS 200 MEOH 12129108 
28# 1494-1 ADD. PEST 4 ACETONE 01t23t09 
29# 1496-3 DECANES 100 MEOH o2t12to9 
30 1497-2 EDB/DBCP 2 ACETONE o2t12to9 
31 1510-3 TERPINEOL 100 MEOH 03121t09 

Page 1 
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LCS SOLUTIONS o2t27t09 

32 1576-2 GUAIACOL 50-200 ACETONE 06/05/09 
33 1522-1 RESIN ACID 250 ACETONE 06/1 1t}s 
34 1530-2 CONGENERS 1 ACETONE 07t23t09 
50 1571-1 FULL RESIN 250 ACETONE 06t10/09 

'=RE\ ERIFIEI SOLUTION 
#=PRt )JECT S ]ECIFIC 

Page2 
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o2nrnsSURR SOLUTIONS 
LABEL SOLN ID TEST GONC. UG/ML SOLVENT EXP. 

A 1584-5 ABN 100/150 MEOH 02t18t10 
B 1572-1 SIM PNA 15175 MEOH 08t28t09 
C 1559-1 SIM ABN 25137.5 MEOH 03113/09 
D 1573-3 LOW PCB 0.2 ACETONE 07l31toq 
E* 1478-1 HERB 62.5 MEOH 09t21t09 
F 1574-3 PCP 12.5 ACETONE 01t06t10 

G* 1534-1 l,4DIOXANE 100 MEOH 02t26t10 
H* 1545-1 OP-PEST 25 MEOH 02t16/10 

1559-4 LOW S. PNA 1.5 MEOH 08t28t09 
J 1566-5 TBT-PORE 0.125 MECL2 12t04t09 
K 1538-1 MED PCB 20 ACETONE 07 t31tog 
L 1584-4 TBT 2.5 MECL2 12t04t09 
M 1578-1 EPH 1 500 MECL2 12t09t09 
N 1538-2 PCB 2 ACETONE 07 t31tog 
o 1567-4 TPH 450 MECL2 09t24t09 
P 1560-3 HCID 2250 MECL2 09l24t09 
o 1497-3 EDB 2 ACETONE 02t12t09 
R 1521-4 RESIN ACID 250 ACETONE 06/1 1lO9 
S 
T 

1568-5 
*reverifier 

PBDE 
solution 

.25 MEOH 12111t09 

U 

V 
W 
X 
Y 
Z 

Page 1 
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Data Summary Package 

prepared 
for 

THE BOEING COMPANY
 

Project: Plant 2 Source Control
 

ARI JOB NO: ON49 & ON53 

prepared 
by 

Analytical Resources, Inc. 
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fixsbfis*@
ORGATiIICS ANAITYSIS DATA SIIEET INCORPORATED 
PCB by cClECD Metbod Sw8082 Sarple ID: PL2SC-EB3-021909 
Page 1 of l- SAIIPI,E 

Lab Sample ID: ON49A QC Report No: ON49-The Boeingr Company
LIMS ID: 09-5058 Project:. BP2 SOURCE CONTROL 
Matrix: Water < 
DaLa Rel-ease Aut,horized, \l t \ Date Sampled: 02/19/09v'-/Reported: 02/28/09 Date Received: 02 / 1,9 / 09 

Date Extracted:. 02/24/O9 Sample Amount: 500 mL 
Date Analyzed: 02/25/09 L0:02 Fina1 Extract Volume: 5.0 mL 
InstrumenE/Analyst : ECD5 /JGR Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel-: No 
Sulfur Cleanup: No Acid Cfeanup: No 

CAS Number Analyte RL Results 

1267 4-LL-2 Aroclor l-015 1.0 < 1.0 u 
53459-2L-9 ArocLor \242 1.0 < 1.0 u 
L2672-29-6 Aroclor 1248 1.0 < 1.0 u 
]L097 -59-L Arocl-or 1254 t_.0 < 1.0 u 
1_t_096-82 -s Aroc]or 1260 1_.0 < 1.0 u 
LLLI4-28-2 Aroclor L22L 1.0 < l_.0 u 
LL'J,41-L5-5 Aroclor 1-232 1.0 < l_.0 u 

Reported in pg/L (ppb)
 

PCB Surrogate Recovery
 

Decachlorobiphenyl 106t
 
Te trachlorome t.axylene 78.5t 

FORM I 

*r.€aE*: ##ffiAT 



SW8O82/PCB WATER SI'RROGATE RECOVERY SIJMT4ARY 

Matrix: Water QC Report No: ON49-The Boeing Company
Project: BP2 SOURCE CONTROL 

DCBP DCBP TC![X TCIIX 
Client ID 9" REC I,CL-UCL % REC IJCIJ-UCTJ TOT OUT 

MB-022409 r-01t 47 -IOL 65 . 08 5]-]-04 0 
LCS-022409 104t* 47 -L0a 72.5* 6L-L04 l­
LCSD-022409 103t* 4'7 -L01- 72.8% 6L-L04 
PL2SC-EB3 -021-909 l_068 42-L20 78.58 55-102 

1-

0 

Prep Method: SW3510C 
Log Number Range: 09-5068 to 09-5068 

FORM-rr SW8082 
Page 1 for ON49 

#ru&€* : ffi#@fl#
 



AlsbfiSrb@ 
ORGAI{ICS ANALYSIS DATA SHEET INCORPORATED 
PCB Sarqlle ID: LCS-0224O9 
Page 1 of i- LCS/LCSD 

Lab Sample ID: LCS-022409 QC Report No: ON49-The Boeing Company 
LIMS ID: 09-5068 Project: BP2 SOURCE CONTROL 
Matrix: Water 
Data Release AuLhorized, \ft-1 Date Sampled: NA 
Reported: 02/28/09 Y ''/ Date Received: NA 

Date Extracted LCS/LCSD:. 02/24/09 SampIe Amount LCS: 500 mL 
LCSD: 500 mL 

Date Analyzed LCS: 02/26/09 09:28 Final- Extract Volume LCS: 5.0 mL 
LCSD: 02/26/09 09:45 LCSD: 5.0 mL 

Instrument/Analyst LCS: ECD5/JGR Dilution Factor LCS: l_.00 
LCSD: ECD5/JGR LCSD: i_.00 

GPC Cleanup: No Silica Gel: No 
Sulfur CleanuP: No Acid Cleanup: No 

Spike I'CS SIlike I,CSD 
Arralyte IJCS Added-LCS Recover!' IJCSD Added-LCSD Recowery 

Aroclor 1016 4 -'77 5.00 95 .42 4 -42 5 .00 96 .42 1 .08 
Aroclor 1260 5 .66 5.00 1r-3I 5 -23 5.00 10 5t 7 -9* 

PCB Suffogate Recovery 

LCS LCSD 
Decachlorobiphenyl l-048 1038 
Tetrachlorometaxlrlene 72.52 72.82 

Results reported in pg/L 
RPD calculated using sample concentrations per SW846. 

FORM III 
#ru-4* j ffiffiffi9# 



4 BLANK NO. 
PCB METHOD BLANK SUMMARY 

ON49MBW1 

Lab Name: ANALYTICAT RESOURCES, INC C]ient: THE BOEING COMPANY 

ARI Job No.: ON49 Project: BP2 SOURCE CONTROL 

Lab Sample ID: ON49MBW1 Lab File ID: 0226800'7 

Date Extracted: 02/24/09 Matrix: LIQUID 

Date Analyzed: 02/26/09 Instrument ID: ECD5 

Time Analyzed: 0911 GC Colunu-rs: zB5/2835 

THTS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS ANd MSD: 

SAMPLE NO. SAMPLE ID ANALYZED 

o1 ON4 9LCSW1 ON4 9LCSW1 02/26/oe

o2 ON4 9LCSDW1 ON49LCSDWl 02/26/oe

03 PL2SC-EB3 - 02 1 90 9 ON49A 02/26/oe
 

lage 1 of 1 
FORM TV PCB 

#fdtu&# : ffi#ffiffffi 



ORGJA}IICS ANAIYSIS DATA SHEET 
PCB blz @,/ECD Metbod Sw8082 Sarq>le TDz MB-O224O9 
Page 1- of 1 METHOD BIJAIIK 

Lab Sample fD: MB-022409 QC Report No: ON49-The Boeing Company 
LIMS ID:09-5068 Project:. BP2 SOURCE COIi'TROL 
Matrix: Water 
Data Release Authorized: Date Sampled: NAVT>ReporEed : 02 /28 / Q9 Date Received: NA 

Date Extracted: 02/24/09 Sample Amount: 500 mL 
Date Analyzed: 02/26/09 09l.LL Final Extract Volume: 5.0 mL 
InstrumenL/Analyst : ECD5/JGR Dil-ution Factor: r-.00 
GPC Cleanup: No Silica Gel-: No 
Sulfur Cleanup: No Acid Cleanup: No 

CAS lilurnber Ana].yte Result 

1_26'7 4-LL-2 Aroclor 1016 1.0 1_.0 u 
53469-2L-9 Aroc:-.or 1242 1.0 l_.0 u 
L2672-29-5 Aroclor 1248 1.0 1_.0 U 
1_1_097 -69 -1 Aroclor l-254 1.0 1_.0 U 
1r_095-82-5 Aroclor 1260 1.0 1.0 u 
LLLo4-28-2 ArocLor L221- 1.0 l_.0 u 
rLt4L-1-6-s ArocLor L232 1.0 l_.0 u 

Reported in Ug/L (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl 1018
 
Te t rachl- o rome t a><vl- ene 65 .0t
 

FORM I 

-.dF ?E E i=t-! [,3. %*E St'A E$G i-#*442-24 " F#*#44& 

http:Aroc:-.or


METALS
 

ffiF€ry#: ffi@ffiPtr
 



Als:fi8ri@ 
INCORPORATED 

INORGAI.IICS AI.IALYS IS DATA SHEET 
DISSOLVED METAI,S 
Page 1 of 1 

Lab Sample ID: ON49A 
LTMS ID: 09-5068 
Matrix: Water 
Data Release Authori ,""w,
Reported: 03 / 02 / 09 

Prep Prep Analysis Analysis 
Meth Date Method Date 

7000A 02/23/09 7060A 02/21 /09 
60108 02/23/09 60 10B 02/2'7 /09 
6010B 02/23/09 6010B 02/2'7 /09 
6010B 02/23/09 60108 02/21 /09 
7000A 02/23/09 7 42I 02/21 /O9 
6010B a2/23/09 60 10B 02/21 /09 
6 010B 02/23/09 6 010B 02/21 /09 

IT-An:l rrl-a rrnr-laFae f ad rf oi rzan RL 
Rl-Reportinq Limit 

g:mple ID: 	 PL2SC-EB3-021909 
SAI'{PLE 

QC Report No: ON49-The Boeing Company 
Project:. BP2 SOURCE CONTROL 

Date Sampled: 02/19/09

Date Received: 02/19/09
 

CAS Nunber Anal.yte RL PS/L a 

1 440-38-2 Arsenic 1 1 U 

1 440- 43-9 Cadmium 2 2 U 

1440-41-3 Chrom-ium 5 5 U 

7440-50-8 Z 2 U 

1 439-92-r Lead 1 1 U 

1 440-22-4 Sil-ver 3 3 U 

1 440-66-6 L IIlC 10 10 U 

FORM_I 

#FdryF : #iffi#Effi 



AXsbfi:rb@ 
INCORPORATED 

INORGANICS ATiIALYSIS DATA SHEET 
DISSOLVED METAJ,S SampJ.e fD: IIETHOD BLANK 
Page 1 of 1 

Lab Sample ID: ON49MB QC Report No: ON49-The Boeing Company 
LIMS 1D: 09-5068 Project: BP2 SOURCE CONTROL 
Matri-x: Water 
Data Rel-ease Authorized: D:ta S:mnlcri' NA 
Rpnnrf crl' Oa/02 /09 Dat.e Received: NA 

Prep Pretr) Analysis Analysis 
Meth Date Method Date CAS Nunber Analyte RL PS/L A 

7000A 02/23/09 7060A 02/21 /09 1 440-38-2 Arsenic 1 1 U 

60108 02/23/09 6010B 02/21/09 1 440-43-9 Cadmium 2 2 U 

6010B 02/23/09 6010B 02/21 /09 1440-4'7-3 Chromium 5 5 U 

6 010B 02/23/09 6 010B 02/21 /09 7440-50-B 2 2 U 

7000A 02/23/09 1 42L 02/21 /09 1 439-92-7 Lead 1 1 U 

6010B 02/23/09 6010B 02/21 /09 1 440-22-4 Si-lver 3 3 U 

6010B 02/23/09 6010B 02/21/09 1 440-66-6 LlNC 10 r0 U 

II-An:l rri-a rindof ontorl :i ai rron RL 
Rl-Reporting Limi-t 

FORM-I 

E eE*ffie _ k-!gsw!FM 



Arsbfisrb@ 
INCORPORATED 

INORGAI{ICS ANAIYSIS DATA SHEET 
DISSOLVED METATS Sample ID: LAB CONTROL 

Page 1 of 1 

Lab Sample ID: ON49LCS QC Report No: ON49-The Boeing Company 
LIMS ID: 09-5068 Project: BP2 SOURCE CONTROL 

Matrix: Water 
l-t:f e Semnl ed: NAData Release Authort-zed 

Rcnnrt erl : Oj / O? / 09 Date Recei-ved: NA 

BI"ANK SPIKE QUATITY CONTROL REPORT 

Analysis Spike Spike * 
Analyte Method Found Added Recovery a 

Arsenrc 7060A 22 20 110? 

Cadmium 6010B 548 500 110? 

Chromium 60108 507 500 101% 

Copper 6 010B 
1 42r 

502 
2I 

500 
20 

100? 
105% 

Silver 6010B 5r1 500 103% 

Zinc 60 10B 540 500 108? 

Pan^rt od i n rrn /T. 

N-Control fimit not met 
Controf Li-mits: 80-120? 

FORM-VIT 

ffiFd4*; ffiffiffiE5 



LOW.LEVEL MERCURY
 

#fcgqffi: #ffi@*ffi
 



INORGANICS AI.TAIYSIS DATA SHEET AIs:fi8tb@
Dissolved Mercury by Method SW7470A INCORPORATED 

Data Release Authori-zed: , OC Report No: ON53-The Boelng Company
Reported: 02/21 /09 Proiect:. BP2 SOURCE CONTROL 
Date Received: 02/19/09
Page 1 of 1 

Client/ Date Prep Date 
ART TD Sa-mpled !4atrix Anal Date Result 

PL2SC-EB3 -02]-909 02/19/09 Water 02/24/09 20 .0 20.0 u 
oN53A 09-5091 02/26/09 

MB-022409 NA Water 02/24/09 20 .0 20.0 u 
Method Bl-ank 02/26/09 

Reported tn ng/L 

Rl-Analytical reporting Iimit
 
U-Undetected at reported detection limit
 

FORM-I 

riF.€r+:5 ; ffiwwE F 



fiIsbfi:*@ 
INCORPORATED 

TNORGANTCS ANA].YSTS DATA SHEET 
DTSSOLVED META],S Sancle ID: PL2SC-EB3-O2t9O9 
Page 1 of 1 DUPLTCATE 

Lab Sample ID: ON53A QC Report No: ON53-The Boeing Company 
LIMS ID:09-5091 Project: BP2 SOURCE CONTROL 
Matri-x: Water 
Data Release Authorized Date Sampled: 02/19/09
Reported: 02/21 /09 Date Received: 02/L9/09 

bfATRIX DUPLICATE QUAI.TTY CONTROL REPORT 

Analyte 
Analysis
Method Sample Dupl-icate RPD 

Control 
Limit a 

Mercury 1410A 20.0 U 20.0 U 0.0% +/- 20.0 L 

aannrfoA i n nnlT. 

*-Control- Limlt Not Met 
L-RPD fnval-id, Limit : Detection Limit 

FORM-VI 

4#A€T4 t W*Wtu# 



Alsbfi:*@ 
INCORPORATED 

TNORGANTCS ANAIYSIS DATA SHEET 
DISSOLVED METAIS SamPIe ID: PL2SC-EB3-O2L9O9 
Page 1 of 1 }CATRTX SPIKE 

Lab Sample ID: ON53A QC Report No: ON53-The Boeing Company 
LIMS ID:09-5091 Project:. BP2 SOURCE CONTROL 
Matrix: Water An -" /
Data Release Autho rizeafl-\/ Date Sampled: 02/19/09
Renorted: O? /2-t /09 I y Date Received: 02/19/09\-/ 

IiIATRIX SPIKE QUAIITY CONTROL REPORT 

Analysi-s Spike 
Analyte Method sample spike Added Recovery a 

Mercury 14'70A 20.0 U 100 r_00 r_00? 

Dannrfad in nalTnsPv! Lsu !rr rrYl ! 

N-Controf Limit Not Met 
H-% Recovery Not AppticabJe, Sample Concentration Too Hrgh 
NA-Not Appticable, Analyte Not Spiked 

Pcroeni Recoverv Limits:, 15-1252 

FORM_V 

ii EFdEi%4 I gSgtrE4FE--+H 



TNORGAI.TTCS ANALYSIS DATA SHEET 
DISSOLVED METAIS Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: ON53LCS QC Report No: ON53-The Boeing Company 
LIMS ID:09-5091 Project: BP2 SOURCE CONTROL 
Matrix: Water A ^fr\/l /r^-^^ ^.-+ Date S:mnl cc] ' NAuaLa Kerease auuhorrzedp\f /
Reported: 02/21/nq I w Date Received: NA
lv

\J 

BI,ANK SPIKE QUATITY CONTROL REPORT 

Analysis Spike Spike * 
Analyte Method Found Added Recovery a 

Morcrrrru 1410A 181 200 90.5? 

Ronnrfarl in na,/T. 

N-Control -Iimit not met 
Control Limits: B0-120% 

FORM-VII 

ffifr*&ryffi r ffi#ffi## 
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Jl E Analytical Resources, Incorporated
 

Analytical Chemists and Consultants 

=/-
March 13,2009-

Kent Angelos
 
Golder Associates, Inc.
 
18300 NE Union Hill Road, Suite 200
 
Redmond, WA 98052-3333
 

RE: Boeing Plant 2 Source Control
 
ARI IDs: OO10 & OO11 and OO85 & OO87
 

Dear Kent: 

Please find enclosed the original Chain-of-Custody (COC) records, sample receipt 
documentation, and the final datapackage for the project referenced above. 

Sample receipt information and analytical details are addressed in the Case Narrative. 

An electronic copy of this package will be kept on file at ARI. If you have any questions or 
require additional information, please contact me at your convenience. 

Sincerely,
 
ANALYTICAL RESOURCES. INC.
 

Kelly Bottem
 
Client Services Manager
 
(206) 69s-62tt
 
kellyb(A,arilabs.com
 

KB/eb 

Enclosures 

cc: Kent Angelos, Golder Associates Inc., 18300 NE Union Hill Road, Suite 200, Redmond, 
wA 98052-3333 

4611 South 134th Place. Suite 100. TukwilaWA9B168.206-695-6200 o 206-695-6201 fax 

http:kellyb(A,arilabs.com


Chain of Custody
 
Documentation
 

prepared
 
for
 

THE BOEING COMPANY 

Project: Plant 2 Source Control 

ARI JOB NOS.: OOl0, OOll, OO85 AND OO87 

prepared 
by 

Analytical Resources, Inc. 

r&ffi4 ffi' ###G€
#* * *a' Y%r:aY f 
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Analytical Resourceg Incorporated 
Analytical Chemists and Consultants Goo,ler Receipt Forrn 

'r>

ARrcrienr fuirc, Project Name:
 ,,1
COC No: Delivered by ftzfV
 
AssignedARl Job No: Tracking No:
 

Prelirninary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES @ 
Were custod,y papers included with the cooler? Gt No 
Were custody papers properly filled out (ink, signed, etc.) qES) No 

-Record cooler ternperature (recommended 2.0.6.0 "C for chemistry 2'b "c 

'5t^-tCoolerAccepted by: oate: 1-l 7q 16 time: lDLlb 
Complete custody forms and aftach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? yES @
ll 

What kind of packing material was used? f1/--h_­
WasSufficienticeused(ifappropriate)?..........
 
Wereall boftles sealed in individual plastic bags? f-! 
 @ 
Did allbottle ar:rive in good condition (unbroken)? {* NO 

Were aflbottle labels complete and tegibte? .. Ut$ NO 
Did all botlle labels and tags agr€e with custody papers? tB NO 
Were all bottles:used correct for the requested analyses? (# NO 
Do anyof tfie analyses (bottles) require preservation? (attach preservation checktist) .--.... (9d NO 

Wer'e dV€C vials fiee of,air bubbtes? ....... KN yES NO\/
A 

"aWassufficigntamo.untof samplesentineachbottle? -....--.-.-.. {Bg NO 

sampres Lossed ov, tt\ o","- & [t 5lo\ rime: 7 lq 
, t" nofify'FroJect Manager of.discrepancies or concerns n 

Erplaih discrepancies orr neQative responses: 

By: Date: 

0016F Cooler Receipt Form ffi{35 # nffiffiffiffi+j
ttAttn T 
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Analytlcal Resources, lncorporated 
Anatytical Chemists and Consultants Goolrer Receip,t Fo,rrn 

ARt Client: Proiect Name: 

COC No: Delivered by: 

AssQnedARlJobruo: fl) \O Tracking No: 

Prelirninary, Examination Phase: 

Were ihtact, propedy signed:and dated custody seals attached to the outside of to cooler? 
Were ctrstody papers included with the cooler? 

Were custody papers properly filled out (ink, signed, etc.) 

Record cooler temperature (recommended 2-0-6.0 "C for chemistry 

CooterAcceptedby:'5U) oate: 1-lZq 16 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler?
 

What kind of packing mater.ial was used?
 

Was Sufficient ice used, {if appropri ate)? .... ­

Were.all boftles sealed in individual ptastic bags?
 

Did all botUe arrive in good condition (unbroken)?
 

Were allbotU'e labels complete and legible?
 

Did alt bottle labels and tags agree with custody papers?
 

Were all bottles,used correct for: the requested analyses?
 

Doanyof the analyses (boftles) requir:e preservation? (attach preservation checklist) ------.
 
Werqd|.VOC vial6 freeof airbubbles? .--...-._-
 @, 
Was snfficient amountof sample sent in each botfle? -............
 

Y€s @
.GrNo

: sg No 

z,b "c 

Time: l0Ll6 

YES @
Q.E 

@No
YES @

dR*, No4
( vtrSi No 
=\vEs) No
GNo 
G, No 
YES NO 

@No 
Samplei t-ogged oy: KtP oae:QtTg1@_ rime: , C? S-<> 

e* Notify, FroJect Manage,r of discrepancies or conaerns 

s or negative responses: 

By: Date: 

:ai
'ii 

m:rys dro ( ffimfrlm.€ 
0016F Cooler Receipt Form .-:.-:1:r : erRerjisi6li:1x)9. : 

r.l 
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Analytical Resources, Incorporated 
Analytical Chemists and Consultants Gooler Receipt Form 

COC No: U'{ Detivered oyt HfrtJD , 

Assisned ARtJob *", 6CE5 Tracking fto: tv {\ 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES g 
Were custody papers included with the cooler? NO 

Were custody papers properly filled out (ink, signed, etc.) ........
 

Record cooler temperature (recommended 2.0-6.0 "C for chemistry 

Cooler Accepted by: iln o"t". ^lI I 1,4 | ?octrime, lU 0? 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? YES ,@ 
What kind of packing material was used? ilJ " 
Was sufficient ice used (if appropriate)? ..........................
 8N9
Were allbottles sealed in individual plastic bags? YE; g 
Did all bottle arrive in good condition (unbroken)? Yffi No 
Were allbottle labels complete and legible? Yo*
Did all bottle labels and tags agree with custody papers? {d 
Wereat|boft|esusedcorrectfortherequestedana|yses?........-.-....... NO
 

Do any of the analyses (bottles) requir:e preservation? (attach preservation checklist) . . . . . .. YES @ 
Were allVOC vials free of air bubbles? @ YEq NO 

Was sufficient amount of sample sent in each bottle? .....;.......... Y@ NO
 

t-1 irr o^,,, 4lt+[,t-r, *i,"", ll[t€Samples Logged by: 
**** Notify Project Manager of discrepancies or concerns 

-f-"rl 
ttu,re as I'l 30 coc reuc\ 

i\"t'ilfifii"'fitii"'T;:ilp\ur1 ' 
! u*n p\irn j t\rnn( cq \\ I C 

Date: qfztlor\By: \"ll/_ 

0016F Cooler Receipt Form s*kfl,*+ m , &Yieru8@?:* ?:.- .:i: ::: ' *:2J6I2OAT 
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Analytical Resources, lncorporated 
Analytical Chemists and Consultants Go,ol'er Receipt Form 

ARI Client: Project Name: 

COC No: Detivered by: RATJD -

AssisnedARlJob tor e CH? Tracking No: tj$\ 

Preliminary Examination Phase: 

Were intact, propedy signed and dated custody seals aftached to the outside of to cooler? YES 6)
Were custody papers included with the cooler? (frK

Were custody papers properly fllled out (ink, signed, etc.) -...... Y6-11'6NO 

Record cooler temp erature (recommended 2.0-6.0 "C for chemistry "" 

Cooler Accepted by: iln ", l{ o.?­
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler?
 

What kind of packing material was used?
 

Wassufficienticeused(ifappropriate)?.......-. NO

,4,//^lWere allboftles sealed in individualplastic bags? YES (J 

Did all bottle arrive in good condition (unbroken)? NO 

Were all bottle labels complete and legible? w NO 

Didal|bottlelabelsandtagsagreewithcustodypapers? YES @
 
Were aH bottles used correct for the requested analyses? ....------.---.. - NO 

Do any of the analyses (bottles) require preservation? (attach preservation checklist) --... NOw
 
Were all VOC vials fiee of air bubbles? (y NO"A
Was sufficient amount of sample sent in each bottle? \G^g NO 

sampres Logsed oy: - [IAr- p","' { lt +f tCnlrime: tt{ f t 
**r* Notify Project Manager of discrepancies or concerns 

Explain discrepancies or negative responses: 

fgrr,'rq\t boq\e feq&s so11 q\iin1 trn^c Ltl 1'30r Coc ueud)\ 
gnun il\*,J triu P Gs \\10 

J 

,Bv: tI * oate:! [t { o{ 

o016F Cooler Receipt Forrn *Sevisiqn 0081il_r T LE ,-#=7efi@2ffi7 



Case Narrative 

prepared 
for 

THE BOEING COMPANY
 

Project: Plant 2 Source Control
 

ARI JOB NOS.: OO10, OO11, OO85 AND OO87 

prepared 
by 

Analytical Resources, Inc. 

ry{3€,#: ###9rs
 



ANALYTICAL 
RESOURCES 
INCORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Control 
ARI IDs: OO10 & OO11 and OO85 & OO87 
Matrix: Water 
Date: March 13,2009 

Sample Receipt Information 

One water sample was received in good condition at Analytical Resources, Inc. (ARI) on 
February 24, 2009 under ARI sample delivery groups OOl0 and OOl l and one water sample 
and a filter bag were received on 2/27109 under ARI delivery groups OO85 and OO87. The filter 
bag was placed on hold pending further instructions. The cooler temperatures, as measured by 
IR thermometer, were 12.6 and2.6"C. For further details regarding sample receipt, please refer to 
the Cooler Receipt Form. 

Select samples were analyzed for the parameters listed below, as requested on the Chain of 
Custody. 

PCBs bv Method 8082: 

The samples were extracted on 0313/09 and analyzed on 0314109 within the method 
recommended holding times. 

Initial calibration (s): All analytes of interest were within method acceptance criteria. 

Continuing calibration (s): Are in control. 

Samples: There were no anomalies associated with these samples. 

Surrogates: All surrogate recoveries were in control. 

LCS(s): All percent recoveries for the analytes of interest were within compliance. 

Method Blank: The method blank was free of contamination. 

Dissolved Metals bv Methods 60108 and 7000 series 

The samples were digested on3l2/09 and3l3l09. The digests were analyzed on3l3l09 and3l5l09 
within the method recommended holdins times. 

Replicate(s): All percent recoveries *"r-" *lttrin compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Pagel of 2 



ANALYTICAL 
RESOURGES 
INCORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Control 
ARI IDs: OO10 & OO11 and OO85 & OO87 
Matrix: Water 
Date: March'1.3,2009 

Dissolved Low-Level Mercury bv Method SW7470A 

The samples were digested on2/26/09 and3l3l09. The digests were analyzed on 2/26109 and 
3llll09 within the method recommended holding times. 

Replicate(s): All percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Standard Reference: All percent recoveries were within compliance. 

Page? of 2 
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Data Reporting euaf,ifiers
Effective 12l2gt04Inorganic Data 

U Indicates that the target analyte was not detected at the reported concentration 
Duplicate RPD is not within estabfished control limits 

B Reported vatue is ress than the CRDL but > the Reporting Limit
 
N
 Matrix spike recovery not within estabrished contror timits
 
NA Not Appticable. anafyte not spiked
 

H The natural concentration of the spiked efement rs so much greater than thespiked that an accurate determination of spike -recovery is norfrli,i?jttt'"" 
Analyte concentration is <5 times the Reporting Limit and the replicate control timitdefaults to r-1 RL instead of the normal ZOU npO 

Organic Data 

U
 fndicates that the target anafyte was not detected at the reported concenrration
 
Flagged vafue is not within established control limits 

B
 Analyte detected in an associated Method Bfank at a concentration greater than
one-half of ARI's Reporting Limit or 5T" of tne regulbry rimit or s%oof the analyteconcentration in the sample_ 

J Estimated concentration when the value is less than ARI's established reporting 

D 	 The spiked.compound was not detected due to sample extract dilutftcn 
NR 	 spiked compound req,veryis not reported due.to chromatographic interference 
E 	 Estimated concentration calculated for an analyte respoftse above the valid
instrument calibration range- A dilution is required to obtain an accurate
quantification of the analytel
 

s' 	 lndicates an anatyte respons€ that has sattrrated the detector- The calculated
croncentration is not valid: a dilution is required b;b;";;;:o""ntification
anatyte	 of the 

NA The ffagged analyte was not anatyzed for 

NS The flagged analyte was not spiked into the sarnpte 

R ge 5'E t/FS ' ilfrF,ffiF$q F 



c 

M Estimated vatue for an analyte detectedspecrraf match paramerers- This nd;;;;;d"lg .o:n3e.rf by an anatyst iut witn fo*onry ro, cb_ilri ar,aryr.s
M2 The samPle contains PcB 

-congeners that do not match any standard Arocrorpattern- The PcBs are identifi"i""Jqr"",ro"o 
"r at" a.Jo.r whose paftern rnoslcrosety matches that of the sampfe_ Ttreiepo.teo varue is an estirnate_

N The anarysis indicates the presence of an anaryte forevidence to make a -tenfatrve anatyte tor whichwhich there is presumptiveidentification_ 
Y rhe analyte .s not detected at or above the reported concentration- rne ,epo.tinglnf;il':"..i.::J:"ffiffii;4'iffi,I,ir?.""." rhe y nas is equivarenr to the 

chromatographic interferlnce prevented a positive ioentirication on the secondcofurnn 

The anatyte^Y:: positively identified on onfy one of hn,o chromatographic cofumns_ 

P rhe analyte 
-was detected on both chromatographic corurnns but the quantifiedvalues differ by >4oY" RPD with no 

"o"i""r'ln.o-rtographic interference
Geotechnical Data 

A The total of all fines fractions- This flag is used to Teport totat fines when onty
sieve anarysis is requested and bafances-trlr g'r; 

F 

size with sampte weight.

Samples were frozen prior to particfe size determination
 

SM Sampte matrix lvAs n^r a^^?^^j

::j::_F;#ilil_i::ff ";ji: jfisfeung process andlor moistureUntent. porJrity,Id satu.ation carc'ratr-ons^il!::i:",1*::tffi"1Ti.,,::;l:ifl #I 

SS Sample did not contein rrra ^-^^^,._portion or ne;;"#:,tff;n",u3i."*rtion of -hnes' required ro perfonn rhe pipe'e 
W 

a@trateweighting
Wdght of sampfe in some plpette atiquotrs was below the tevel requi,red for 

E $ .' F /i iE EF"* EifTi i.f$ "4" -tsq= 



oa27nsLCS SOLUTIONS 
LABEISOLN IE TEST CONC. UG/MLSOLVENT EXP. 

1 1549-3 PCB 20 ACETONE 10110/09 
2# 1472-3 BGOC PEST 10 ACETONE 07120108 
3 1579-3 PEST o2104120 ACETONE 09123109 
4 1576-3 LOW PEST o.210.4t2 ACETONE 07l31lo9 
5 1580-2 EPH 1 500 MECL2 01129110 
6 1559-2 PCP 12.51125 ACETONE 11105109 
7 
I 

1581-4 
1566-1 

ABN 
TBT 

100 
2.5 

ACETONE 08/01/09 
MECL2 12104109 

I 1567-3 PORE TBT .125t.25 MECL2 12104109 
10 1578-3 ABN ACID 1001200 MEOH 10121109 
11 1563-3 TPHD 1 5000 ACETONE 11120109 
12 1 583-1 ABN BASE 200 ACETONE 02105110 
13 1573-2 LOW PCB 2­ ACETONE 10110/09 
14 1547-1 LOW ABN ACID 10120 MEOH o4110/09 
15* 1452-1 SIM PNA 15175 MEOH 04/09/09 
16* 1502-2 DIOXANE 100 MEOH 02126110 
17 1516-2 1248 PCB 20 ACETONE 05107109 
18 1514-4 LOW SIM PNA 1.517.5 ACETONE 04l24l09 
19 1574-4 AK103 7500 MECL2 12t02109 
20 1572-2 PNA 100 ACETONE 12t26t09 
21* 1414-4 SKY/BHT 100 MEOH 04l08l09 
22 1570-1 HERB 12.5112500 MEOH 12122109 
23 1505-1 OW ABN BASI 20 MEOH 03120109 
24 1573-4 LOW ABN 10 ACETONE 08/01/09 
25# 1481-1 DIPHENYL 100 MEOH 07120108 
26* 1545-2 OP-PEST 25 MEOH 02116/10 
27# 1495-1 STEROLS 200 MEOH 12129108 
28# 1494-1 ADD. PEST 4 ACETONE 01t23109 
29# 1496-3 DECANES 100 MEOH 02t12t09 
30 1497-2 EDB/DBCP 2 ACETONE 02112t09 
31 1510-3 TERPINEOL 100 MEOH 03121/09 

Page 1 
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LCS SOLUTIONS o2t27tog 

32 1576-2 GUAIACOL 50-200 ACETONE 06/05/09 
33 1522-1 RESIN ACID 250 ACETONE 06t11t09 
34 1530-2 CONGENERS 1 ACETONE 07t23t09 
50 1571-1 

*=RE\ ERIFIET 
FULL RESIN 

SOLUTION 
250 ACETONE 06110/09 

#=PRt )JECT S )ECIFIC 

Page2 



ozt2rtosSURR SOLUTIONS 
LABEL SOLN ID TEST CONC. UG/ML SOLVENT EXP. 

A 1584-5 ABN 100/150 MEOH 02118/10 
B 1572-1 SIM PNA 15175 MEOH 08/28l09 
C 1559-1 SIM ABN 25137.5 MEOH 03/13/09 
D 1573-3 LOW PCB 0.2 ACETONE 07131t09 
E* 1478-1 HERB 62.5 MEOH 09121/09 
F 1574-3 PCP 12.5 ACETONE 01lo6t10 

G* 1534-1 l,4DIOXANE 100 MEOH 02126t10 
H* 1545-1 OP-PEST 25 MEOH 02116110 

1559-4 LOW S. PNA 1.5 MEOH 08128109 

J 1566-5 TBT.PORE 0.125 MECL2 12104t09 
K 1 538-1 MED PCB 20 ACETONE 07131t09 
L 1584-4 TBT 2.5 MECL2 12104t09 
M 1578-1 EPH 1 500 MECL2 12l09t09 
N 1538-2 PCB 2 ACETONE 07l31lo9 
o 1567-4 TPH 450 MECL2 o9l24l09 
P 1560-3 HCID 2250 MECL2 09124109 

o 1497-3 EDB 2 ACETONE o2l12lo9 
R 1521-4 RESIN ACID 250 ACETONE 06111109 

S 1568-5 PBDE .25 MEOH 12t11109 
T 'reverifiet solution 
U 
V 
W 
X 
Y 
Z 

Page 1 



Data Summary Package 

prepared 
for 

THE BOEING COMPANY
 

Project: Plant 2 Source Control
 

ARI JOB NOS.: OO10. OO11. OO85 AND OO87 

prepared 
by 

Analytical Resourceso Inc. 
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ORGAI{ICS A}IAI,YSTS DATA SHEET 
PcB by GCIECD Method sw8082 
Page 1 of 1 

Lab Sample ID: OO85A 
LIMS ID: 09-5755 
Matrlx: Water 
Data Release Authorized: 
Reportedl. 03/06/09 

Date Extracted : 03 / 03 / 09 
Date Anallzed; 03/04/09 18:01 
Instrument/Ana1yst. : ECD5/.lGR 
GPC Cleanup: No 
SuIf ur Cl-eanup: No 

CAS Nudber 

126'/4-11-2 
53469 -21- 9 
L2672-29-5 
11097 -69-7 
11096 -82-5 
11-104 -28 -2 
1,'1,1,41_-15-5 

Ai33fi3ri@ 
INCORPORATED 

Sample ID: PL2SC-EBI -022709 
SAI'{PLE 

QC Report No: OO85-The Boeing Company 
Drai aal- . BP2 SOURCE CONTROL 

Date Samp)-ed: 02/27 /09

Date Received: 02/27 /09
 

Sample Amount: 500 mL
 
Final Extract Volume: 5.0 mL
 

Dilution Factor: 1.00 
Silica Gel: No
 

Acid Cleanup: No
 

Analyt,e 

Aroclor 1015 
Aroclor 1242 
l\rocrot Lz+6 
Arocl-or 7-254 
Aroclor 1260 
Aroclor 1221 
Aroc)-or L232 

Reported in pg/L (ppb) 

PCB SurrogaUe Recovery 

Decachlorobiphenyl 
Te t rachl- o rome t axyL ene 

RL ResulE 

U1.0 1.0 
1.0 1.0 U 
t_.0 1.0 U 
1.0 1.0 U 
1.0 U 
1.0 1.0 u 
1.0 1.0 u 

90 - 53 
71, . 5z 

FORM I 

ry{E 3- # {efAE*{3 sj 



fixstfi:r!@ 
INCORPORATED 

sw8082/PCB WATER SURROGATE RECOVERY SnMr'f,ARY 

MaErix: Water QC Report No: OO85-The Boeing Company
Proiect: BP2 SOURCE CONTROL 

DCBP DCBP TC}'f'( TCMX
 
Client ID % REC LCL-UCI, % REC LCL-UCL TOT OUT
 

MB-030309 75.82 47 -]-0r 74.o2 61-104 0
 

LCS-030309 92.5+ 47 -L0t 70 .82 6)--LO4 0
 

LCSD-030309 89.58 47 -LOt 62.s+ 61-LO4 0
 

PL2SC-EBI -022'709 90.58 42-L20 7L.sz 5s-ro2 0
 

Prep Method: SW3510C 
Log Number Range: O9-5755 to 09-5755 

FORM-rr SW8082 
Page 1 for OO85 



Alsbilsri@ 
ORGANICS ANAIJYSIS DATA SHEET INCORPORATED 
PCB by GCIECD Merhod SW8082 Sample ID: LCS-030309 
Page 1 of 1 LCS/LCSD 

Lab Sample ID: LCS-030309 QC Report No: OO85-The Boeing Company 
LfMS ID: 09-5755 Project z BP2 SOURCE CONTROL 
Matrix: Water 
Data Refease Authorizedt r{ Date Sampled: NA 
Reported: o3/06/09 Date Received: NA 

Date Extracted LCs/LCSD 03/03/09 Sample Amount LCS: 50O mL 
LCSD: 500 mL 

Date Analyzed LCS:. 03/04/09 L71.27 Final Extract Volume LCS: 5.0 mL 
LCSD: 03/04/09 r7:44 LCSD: 5.0 mL 

Instrument,/Anafyst LCS : ECD5/JGR Dilution Factor LCS: 1.00 
LCSD: ECD5/JGR LCSD: 1.00 

cPC Cleanup: No Silica Gef: No 
Sulfur Cleanup: No Acid Cleanup: No 

Spike LCS Spike LCSD 

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD 

Aroclor 1016 4 .68 5.00 93 .5t 4 .30 s.00 86.08 8.5%
 
Aroclor 1260 4 .44 s.00 95.88 4 .69 5.00 93.8C J .16
 

PCB Surrogate Recovery 

LCS IJCSD 
Decachl-orobiphenyl 92.s2 B9. st 
Te t rachl-orome taxvl ene 70.82 62.52 

Resufts reported in pg/L 
RPD cal-cul-ated using sample concentrations per SW846. 

FORM III 

#ftse#p4_a; 



4 BLANK NO ­

PCB METHOD BI,ANK SUMMARY 

oo85MBW1 

Lab Name: ANALYTICAL RESOURCES, INC Cl-ient: THE BOEING COMPANY 

ARI Job No.: OO85 Project: BP2 SOURCE CONTROL 

Lab Sample ID: OO85MBW1 Lab File fD: 03048024 

Date ExLracLed: 03/03/09 Matrix: LIQUID 

Date Analyzed: 03/04/09 Instrument ID: ECD5 

Time Analyzed: 1710 cC Columns: ZB5/2835 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

SAMPLE NO. SAMPLE ID ANALYZED 

01 oo85LCSW1 OO85LCSW1 03/04/oe

UZ OOS5LCSDW1 ooS5LCSDWl 03/04/oe

03 PL2SC-EBt-0227 09 oo85A 03/04/oe
 

lage 1 of 1 
FORM IV PCB 

Y. .tI_. P ..: ffi 



ORGA}IICS AI{AI,YSTS DATA SHEET 
PCB by GCIECD Metshod Sw8082 SaupJ-e ID: MB-030309 
Page 1 of 1 METHOD BLANK 

Lab Sample ID: MB-030309 QC Report No: OO85-The Boeing Company 
LIMS ID: 09-5755 Projectl. BP2 SOURCE CONTROL 

Matri-x: Water 
Dat.a Release Authorized : Date Sampl-ed: NA 
ReporEedt 03/06/09 Date Received: NA 

Date Extracted : 03 / 03 / 09 Sample Amount: 500 mL 

Date Analyzed 03/04/09 1?:10 Finaf Extract Vol-ume: 5.0 mL 

Instrument/Analyst : ECD5/JGR Dilution Factor: 1.00 
GPC Cleanup: No Silica Gel: No 
Sulfur Cfeanup: No Acid Cleanup: No 

CAS Number Analytse RL Result 

1267 4 -rl-2 Aroc]or 1015 1.0 < 1.0 u 
i316>-ZL-> Aroc].or 1242 1.0 < 1.0 u 
12672-29-6 Aroclor 1248 1.0 < 1.0 u 
11-097 -69-L Arocl-or 1254 1.0 < 1.0 u 
11095 -82-5 Aroc]or 1250 1.0 < 1.0 u 
11104 -28 -2 Aroclor 1221 1.0 < 1.0 u 
III'II--IO-f l{roc]-ot LzSz 1.0 < 1.0 u 

Reported in 1tg/r (ppb) 

PCB Surrogate Recovery 

Decachlorobiphenyl- 76.82
 
Te t rachlorome t axyl ene '7 4 .02
 

FORM I 

http:Decachlorobiphenyl-76.82
http:Aroc].or


METALS
 

rhr&S E':& " fEfi&4':&di&!fqE 



Arsbfi8rz@ 
INCORPORATED 

INORGANICS ANAI,YSTS DATA SHEET 
DTSSOLVED METAI.S g:mFle ID: PL2SC-W-J249-O223O9 
Paqe I of 1 SAMPLE 

Lab Sample ID: OO114 QC Report No: OO11-The Boeing Company 
LrMS ID:09-54I'7 Project:. BP2 SOURCE CONTROL 
Matrix: Water 
Data Release Authorized Date Sampled: 02/23/09
Reported: 03/06/09 Date Received: 02/24/09 

Prep Prep Anal-ysis Analysis 
Meth Date Method Date CAS Nunber Analyte RL pS/L A 

7000A 03/02/09 7060A 03/05/09 1 440-38-2 Arsenic 1 1U 
60108 03/02/09 60108 03/03/09 1 440-43-9 Cadmlum 2 2U 
6010B 03/02/09 6010B 03/03/09 1440-41-3 Chromium 5 5U 
60108 03/02/09 60108 03/03/09 744O-5O-8 Copper 2 

7000A 03/02/09 1 42L 03/03/09 1 439-92-L Lead 1 1U 
60108 A3/02/09 60108 03/03/09 1 440-22-4 Sifver 3 3U 
50108 03/02/09 60108 03/03/09 744O-66-6 zi-ne 10 60 

l1-Ana I rzte rrndel-pntorl ni- cli rzen RL 
RL-Reporting Limit 

FORM-I
 

f q'E E'rn i*'? E;rfiia=E{.fr €€J? 

http:E;rfiia=E{.fr


arsbff8*@ 
INCORPORATED 

INORGANICS ANAIYSTS DATA SHEET 
DISSOLVED METAIS Samp].e ID: PL2SC-W-J249-O223O9 
Pase 1 of 1 }4ATRIX SPIKE 

Lab Sample ID: OOl1A QC Report No: OO11-The Boe-inq Company
LIMS ID: 09-54I1 Project:. BP2 SOURCE CONTROL
Matrix: Water 
Data Re-Iease Authorized Date Sampled: 02/23/09
Reported : 03 / 06 / 09 Date Received: 02/24/09 

r'IATRTX SPIKE OUAIITY CONTROL REPORT 

Analysis Spike g
 

Analyte Method 5:mple Spike Added Recovery A
 

Arsenic 7060A 1.00 u 23 .0 20 .0 115 % 

Cadmiurn 60108 2.00 u s30 500 106% 
Chromium 60108 5.00 u ,4 0-l 500 98.2% 

6010B 505 500 99 .3% 
Lead 1 427 1.00 u 20 .0 20 -0 100% 
Silver 6010B 3.00 u 494 500 98.8% 
Zinc 6 010B 64 .2 590 500 105% 

Rannri- ad rrn/T,\vIJv! Lsu frri n FrY/ ! 

N-Controf Limi-t Not Met 
H-% Rer-orrerrz Not Annl vgvrv/ Semnla f-nnconl-r:finn vrr 'lnnvvic:hle- a tlinhvurrLt,rv rrrYrr 

NA-Not AppIicable, Analyte Not Spiked 

Percenf Rer:orzerr.r Limits : 15-125"< 

FORM-V 

&mi s% - ]mi%,Erruia -{ --F- 4 i!* i{ +r-5r-;'e9 



Alsbfi:eb@ 
INCORPORATED 

TNORGANICS AI{ALYSIS DATA SHEET 
DISSOLVED METAIS Sarnple ID: PL2SC-W-J249-022309 
Page 1 of 1 DUPLICATE 

Lab SampJ-e ID: OO114 QC Report No: OO11-The Boeing Company 
LIMS ID:09-5417 Project: BP2 SOURCE CONTROL 
Matrix: Water 
Data Release Authoriz Date Sampled: 02/23/09 
Reported:. 03/06/09 Date Recei-ved: 02/24/09 

I.4ATRIX DUPLTCATE QUATITY CONTROL REPORT 

Analysis Control 
Analyte Method 5:mple Duplicate RPD Lini-t o 

Arsenic 7060A 1U 1 U 0.0? +/- I L 
Cadmium 60108 2U 2 U 0.03 +/- 2 L 
Chromium 60108 5U 5 u 0.0% +/- 5 L 

6010B B 9 11.8% +/- 2 L 
LLead 1 427 1U 1 U 0.0% +/- L 

Si-Iver 60108 3U 3 U 0.0? +/- 3 L 
Ztnc 6 010B 60 10 I5.4% +/- 2OZ 

Ronnrt-ari i- "n,/T. 

*-ControI Li-mit Not Met 
L-RPD Invalld, Limit : Detection Limit 

FORM-VI
 



INORGANTCS ANAIYSIS DATA SHEET 
DTSSOLVED METAIS Sanple ID: LAB CONTROL 
Page 1 of 1 

Lab Sample fD: OOl1I,CS QC Report No: OO11-The Boeing Company
LIMS ID: 09-5411 Project: BP2 SOURCE CONTROL 
Matrix: Water 
n-F- D^l L,+h^ri ?a/-1.^-^^UdLd ngICdJg nULrrv!!zsuq Date Samnled' NA 
Reported : 03 / 06 / 09 Date Received: NA 

BI"ANK SPTKE QUAIITY CONTROL REPORT 

Analysis Spike Spike I 
Anal-yte Method Found Added Recovery A 

Arsenlc 7060A 21- 20 105? 
Cadmi-um 6010B 533 500 701 % 

Chromium 6010B 488 s00 91 .62 
Copper 6 010B 503 500 101% 
Lead 1 42I 18 20 90.0% 
Silver 6010B 44r 500 88 .22 
LINC 6010B 500 500 100c 

Ronnrf arl i n rro /T. 

N-Control linit not met 
Control timits: 80-720% 

FORM-VTI 



Aisbfi:ri@ 
INCORPORATED 

INORGANICS A.IIAIYSIS DATA SHEET 
DISSOLVED METAIS SanpJ-e ID: METHOD BLANK 
Page 1 of I 

Lab Sample ID: OOl1MB QC Report No: OOll-The Boeing Company 
LIMS ID: 09-5417 Project: BP2 SOURCE CONTROL 
Matrix: Water 
Data Release Authorized Detc Samnled' NA 
Rcnnrfprl' Oa /OG /09 Date Received: NA 

Prep Prep Analysis Anal.ys5-s 
Meth Date Method Date CAS Nunber Anal-vte RI ttS/L a 

7000A 03/02/09 7060A 03/05/09 1 440-38-2 Arsenlc 1 1 U 

6010B 03/02/09 6010B 03/03/09 1 440-43-9 Cadmium 2 2 U 

5010B 03/02/09 6010B 03/03/09 1440-41-3 Chromium 5 5 U 

6 010B 03/02/09 6010B 03/03/09 1 4 40-50-8 2 2 U 

?000A 03/02/09 1 42r 03/03/09 1 439-92-r T ^-' 1 1 U 

601 0B 03/02/09 6010B 03/03/09 1 440-22-4 Sifver 3 3 U 

6 010B 03/02/09 60108 03/03/49 1 440-66-6 Zinc 10 10 U 

Il-An:l rzte rrndcf enf crj :l- n i rran Ql 
Rl,-Reporting L-imit 

FORM-I
 



INORGAI{ICS ANAT.YSIS DATA SHEET 
DISSOLVED METAIS 
Paqe 1 of 1 

Lab Sample ID: OOB5A 
LIMS ID: 09-5755 
Matrix: Water 
Data Release Authorized 
Ronnrt erl . n1, / A6, / 09vJl vvI 

Prep Prep Analysis Analysis 
Meth Date Method Date 

7000A 03/03/09 7060A 03/05/09 
6010B 03/03/09 6OIOB 03/05/09 
5010B 03/03/oe 6010 B 03/05/09 
60108 03/03/09 6010B 03/05/09 
7000A 03/03/09 1 42I 03/03/09 
5010B 03/03/09 6 010B 03/05/09 
6010B 03/03/09 6 010B 03/05/09 

Il-An:l rrl- o rrnr]af anf arl :l. ni rzan RL 
RL-Reporting Limlt 

Alsbfi:rb@ 
INCORPORATED 

SanpJ-e rD: PL2SC-EBr-O227O9
 
SAMPLE
 

QC Report No: OO85-The Boeing Company

Project:. BP2 SOURCE CONTROL
 

Date Sampled: 02/21 /09

Date Received: 02/21 /09
 

CAS Nunber Analyte RL ps/L a 

1 440-38-2 Arsenic 1 1 U 

1 440-43-9 Cadmium 2 2 U 

1440-41-3 Chromium 5 5 U 

1 4 40-50-8 2 2 U 

1 439-92-r T ^-l 1 1 U 

1 4 40-22- 4 Sifver 3 3 U 
'7 440-66-6 Zinc 10 l0 U 

FORM-I 

-AF- Fj+a-Fiir=--d=€ 



ArsbfJsri@ 
INCORPORATED 

TNORGAI{ICS ANAI.YSIS DATA SHEET 
DISSOLVED METAJ,S Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: OOSSLCS QC Report No: OO85-The Boeing Company 
LIMS ID:09-5755 Project:, BP2 SOURCE CONTROL 
Matrix: Water 
Data Release Authorized:. l-t: f c S:mnl ed' NA 
Renorterl: Oj/O6/09 Date Received: NA 

BI.ANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spi-ke t 
Analyte Method Found Added Recovery a 

Arsenrc 7060A 2I 20 105% 

Cadmium 6010B s19 500 IO4Z 
Chromium 6010B 502 s00 100% 

60 108 495 500 99 .02 
Lead 7 427 19 20 95.0% 
Sil-ver 60108 440 500 BB. O% 

Zinc 6010B 520 500 I0 4Z 

Ponarf arl i n ttn /f . 

N-Control limit not met 
Controf Limits: 80-120% 

FORM-VII
 



A:sbil:ri@ 
INCORPORATED 

INORGANICS ATiIAIYSIS DATA 
DISSOLVED METALS 
Page 1 of 1 

SHEET 
Sample ID: METHOD BI"ANK 

Lab Sample ID: OO85MB 
LIMS ID: 09-5755 
Matrix: Water 
Data Rel-ease Authorized 
Renorf erl: Oj /06/09 

QC Report No: OO85-The Boeing Company
Project:. BP2 SOURCE CONTROL 

Da'|-c S:mnlcd' NA 
Date Recelved: NA 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Analyte RL tts/L A 

7000A 03/03/09 7060A 03/05/09 1 440-38-2 Arsenic 1 1 U 

60 10B 03/03/09 6 0108 03/05/09 1 440-43-9 Cadmlum 2 2 U 

6 0108 03/03/09 6010B 03/05/09 1 440-41 -3 Chromium 5 5 U 

60108 03/03/09 60108 03/05/09 1 440-50-B 2 2 U 

7000A 03/03/09 1 421 03/03/09 1 439-92-L Lead 1 1 U 

60 108 03/03/09 6 0108 03/05/09 1 4 40-22- 4 Silver 3 3 U 

5010B 03/03/09 60108 03/05/09 1 440-66-6 Ztnc 10 10 U 

Il-An: I rrf a rrndatocl- od rt ci rron RL 
Rl-Reporting Limit 

FORM-I 



LOW-LEVEL MERCURY
 

{3#S_ffi: ffiffiWP4
 



ANALYTICAL IA
TNoRGANICS AI{ALYSIS DATA SHEET RESOURCES\7

Dissolved Mercury by Method SW747OA TNCORpORATED 
Anr

Data Rel-ease Authorized,:( lN ,/ ec Report No: oo10-The Boeing companyPannrfarr. n) /)1 /09 project : Bp2 SOURCE CONTROL\ lV Date Received: 02/24/09 V 
Page 1 of 1 

Client,/ Date Prep Date 
ARI ID Sampled }4atrix AnaI Date RL Result 

PL2sc-w-J249-022309 02/23/09 water 02/26/09 20.0 20.0 u 
oo10A 09-5411 02/26/09 

MB-022609 NA v{ater 02/26/09 20.0 2O.O U 
Method Bl-ank 02 / 26 / 09 

Reported in ng/L 

RL-Analytical reportinq limit 
U-Undetected at reported detection limit 

FORM-I 



INORGANICS ANALYSIS DATA SHEET 
DISSOLVED METAIS SampJ.e ID: PL2SC-W-J249-O223O9
Page 1 of 1 DUPLICATE 

Lab Sample ID: OO10A QC Report No: OO10-The Boeing Company
LIMS ID: 09-5411 Project: BP2 SOURCE CONTROL
Matrix: Water nA )

Data Refease Authorizedl }tl,tl ' Date Sampled: 02/23/09 il/Reported : 02 / 2'7 / 09 l( ) Date Received: 02/24/09w 

}4ATRIX DUPLICATE QUAITTY CONTROL REPORT 

Analyte 
Analysis
Mettrod Sample Duplicate RpD 

Control 
Limit A 

Mercury 1410A 20.0 U 20.0 U 0.0? +/- 20.0 L 

Rennrforiuv\J iaf tr rn/frrYl ! 

*-Control Limit Not Met
 
L-RPD Inval-id, Limit : Detection Limit.
 

FORM-VI 
.tr=}if '$ EP seffiffiE-I ffi 



INORGANICS AI\TATYSIS DATA SHEET 
DTSSOLVED METATS 
Page 1 of 1 

Lab Sample ID: OO10A 
LIMS ID:09-5411 
Matrix: Water 
Data Refease Authorized 
Renorf er] : O? /21 /09 

AIsbH:rZ@ 
INCORPORATED 

g:mple ID: 	PL2SC-W-J249-O223O9 
}4ATRIX SPIKE 

QC Report No: OO1O-The Boeing Company
Project:, BP2 SOURCE CONTROL 

Date Sampled: 02/23/09

Date Received: 02/24/09
 

}4ATRIX SPIKE QUALITY CONTROL REPORT 

Analyte 
Analysis 
Method Sample Spike 

Spike
Added 

t 
Recovery a 

Mercury 1 410A 20.0 U 105 100 105% 

Rannrfad i n nc/T­

N-Control Limit Not Met 
H-% Recovery Not Applicable, SampIe Concentration 
NA-Not- Applicable, Analyte Not Spiked 

Percent Recovery Limits:. 15-725% 

Too High 

FORM-V 



INORGANICS ANA].YSIS DATA SHEET 
DTSSOLVED META],S gample ID: 1,AB CONTROT, 

Page 1 of 1 

Lab Sample fD: OO1OLCS QC Report No: OO10-The Boeing Company 
LIMS ID:09-5411 Project:. BP2 SOURCE CONTROL 
Matrix: Water 
Data Refease Authorized: l-t:f c S:mnl cd: NA 
Renorf ecl : 02/21 /09 Date Received: NA 

BI,ANK SPTKE QUAIITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery a 

Mercury 1410A L16 200 88.0? 

Ponnrfar'l in na/f. 

N-Control l-imit not met 
Control Limits: B0-120% 

FORM-VII
 



ANALYTICAL (A 
TNORGANICS AI{ALYSIS DATA SHEET RESOUBCES\7 

Dissolved Mercury by Method Sw7470A INCoRPORATED 

nAl //
Data Rel-ease Authorizedrlthl-/ QC Report No: OO87-The Boeing Company 
Reported: 03/L3/09 Project: BP2 SOURCE CONTROL\ll'
Date Received: 02/21 /09 V 

Page 1 of 1 

Client/ Date PreP Date 
ARI ID Saurpled l'latrix Anal Date RL Result 

FLZSL-LIJ1-UZZ I VJ 02/21 /09 Water 03/03/09 20 '0 20.0 U 

oo87A 09-5159 03/7r/09 

MB-O3O3O9 NA Water 03/03/09 20.0 20.0 U 

Method Bl-ank 03/II/09 

Reported Ln ng/L 

Rl-Analytical reporting limit 
U-Undetected at reported detection l-imit 

FORM-I 
E S# { .t -d*!dg E-dt*}Fs$"rFE;-a 



ANALYTICAL A 
RESOURCES \7 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
DISSOLVED METAIS Sanple ID: PL2SC-EBI-O227O9 
Page 1 of 1 DUPLICATE 

Lab Samp1e ID: OO87A QC Report No: OO87-The Boeing Company 
LIMS 1D:09-5759 Project: BP2 SOURCE CONTROL 
Matrix: Water A n 

Data Release Autho r ized{Y\;V Date Sampled: 02/2'7 /09 
Reported t 03 / 13 / 0, Date Recei-ved: 02 / 21 / 09V' 

I.4ATRIX DUPLTCATE QUAIITY CONTROL REPORT 

Analysis Control 
Analyte Method SarupJ.e Duplicate RPD Linit A 

Mercury '74'70A 20.0 U 20.0 U 0.0? +/- 20.0 L 

Ronnri-ar-l in nn,/T, 

*-Control Limit Not Met 
L-RPD Invafid, Limit : Detection Limit 

FORM-VI 

ry##.ffi: ffiffiWYlVE­



ANALYnCAL(A 
RESOURCES\NZ 
INCORPORATED 

INORGANICS ANATYSIS DATA SHEET 
DISSOLVED METAIS Sanple fD: PL2SC-EBf -O227O9 
Page 1 of }4ATRIX SPIKE1 

Lab Sample ID: OO87A QC Report No: OO87-The Boeing Company 
LIMS ID:09-5759 Project:. BP2 SOURCE CONTROL 
Matrix: Water 
Data Refease Authorized Date Sampled: 02/27 /09 
Rennrfeci:. Oi/17/09 Date Received: 02/27 /09 

}4ATRIX SPIKE OUAIITY CONTROL REPORT 

Analysis SPike E 

Analyte Method Sample Spike Added Recovery A 

Mercrrrv 141 0A 20.0 U 84.5 r00 84 .5% 
f 

Pannr]-orl in na/T, 

N-Control- Limi-t Not Met 
H-8 Recovery Not App1icable, SampJ-e Concentration Too High 
NA-Not AppIicable, Analyte Not Spiked 

Pcr.en'l- Rcr-orrerrz Limits : 'l 5-1252 

FORM-V 
-F E;5-e EH tuftEiEF?-BF.Ee 

l:. i :. :a : :r­

http:tuftEiEF?-BF.Ee


TNORGANTCS ANALYSTS DATA SHEET 
DISSOLVED METATS Sarnple fD: LAB CONTROL
Page 1 of 1 

Lab Sample ID: OOSTLCS QC Report No: OO87-The Boeing Company
LIMS ID:09-5759 Project:. BP2 SOURCE CONTROL
Matrix: Water 
Data Rel-ease Authori-zed: Date Semnl ecj : NA 
Reported:03/L3/09 Date Received: NA 

BI"ANK SPIKE QUALITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery a 

Mo rcrr rru '7 410A L6r 200 80.5? 

Qannrf arl i r na /I 

N-Control- limit not met 
Control Limi-ts:. 80-I20eB 

FORM-VII 
d**ra4 # , #cF-ft$m 



J/ F- 	Ana I yti cal Resou rces, I n co rporated 
Analytical Chemists and Consultants -aU 

March 18,2009 

Kent Angelos
 
Golder Associates, Inc.
 
18300 NE Union Hill Road, Suite 200
 
Redmond, WA 98052-3333
 

RE: Boeing Plant 2 Source Gontrol
 
ARI lDs: OP48 & OP51
 

Dear Kent: 

Please find enclosed the original Choin of Custody (COC) records, sample receipt 
documentation, and the final data package for the project referenced above. 

Sample receipt information and analytical details are addressed in the Cose 
Norrotive 

An electronic copy of this package will be kept on file at ARl. lf you have any 
questions or require additional information, please contact me at your convenience. 

Sincerely,
 
AISALYTSilAL Rffi $#iJ RTffi S " iI\il"
 

,///brt 
Kelly E6ttem
 
Client Services Monoger
 
(206) 695-6211
 
kellvb@arilabs.com
 

KBieb 

cc: KentAngelos, GolderAssociates Inc., 18300 NE Union Hill Road, Suite 200, 
Redmond, WA 98052-3333 

Enclosures 

4611 South 134th Place. Suite 100. TukwilaWAg8l68 c2O6-695-6200.206-695-6201 fax 

mailto:kellvb@arilabs.com


Chain of Custody
 
Documentation
 

prepared
 
for
 

THE BOEING COMPANY 

Project: Plant 2 Source Control 

ARI JOB NO: OP48 & OP51 

prepared 
by 

Analytical Resourceso Inc. 

ftFUS: ffi&glat
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Analytical Resources, Incorporated Cooler Receipt FormAnalvtical Chemists and Consultants 

r-) 
ARI Client: \}-:n; Project *"."' tR Z S"tca G -. i+o I 

^O 
COC No: Detivered uv' A.anrd 
Assigned ARI Job No: Trackins No: lrlh 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES (N9 

Were custody papers included with the cooler? @ NO 

Were custody papers properly filled out (ink, signed, etc.) ........ G NO 

Record cooler temperature (recommended 2.0-6.0 "C for chemistry 6. ? "c 

Cooler Accepted by: ,\t-U oarc: 3'.5-/A7 time llZc) 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? YES @ 
What kind of packing material was used? 

Did altbottle arrive in good condition (unbroken)? (E9 NO 

Were allbottle labels complete and legible? CfEg NO 

Did all bottle labels and tags agree with custody papers? (Eq NO 

Were all boftles used correct for the requested analyses? (Eq NO 

Do any of the analyses (bottles) require preservation? (attach preservation checklist) .-.... NOVE9 
Were altVOC vials free of air bubbles? NO@ .fi 
Was sufficient amount of sample sent in each bottle? aLEj NO 

sarnpfes Logsed ov' *V o 3l5l& rimu, I 3fl^,., #t* Notify Project Manager of discrepancies or concerns 

Explain discrepancies or negative responses: 

By: Date: 

0016F Cooler Receipt Form ftm!! !r i Rpmk*kffi
2t6t2007 
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Analytical Resources, Incorporated Gooler Receipt FormAnalvtical Chemists and Consultants 

ARroienr Rngtrne* Project r","", bPZ S owrcl- 0 nrr*ei 0 \ 
coc No: \) k J Derivered uv' +\ff.nd 
Assisned ARI Job r.ro, CiPS l Tracking No: A. tA 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YJt G\--l 
Were custody papers included with the cooler? (YES) No 

Were custody papers properly fitled out (ink, signed, etc.) ........ G No
\-/ /r

Record cooler temperature (recommended 2.0-6.0 "C for chemistry -I&ii-"C 
rtl I 

coorer Accepted oy' \W o^r., 3f S I O 1 rir., 'l LO 
\ 

Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temperature blank included in the cooler? YES 

What kind of packing material was used? 

Was sufficient ice used (if appropriate)? .......... YES @
Were all bottles sealed in individual plastic bags? YES @ 
Did allbottle arrive in good condition (unbroken)? NO 

Were allbottle labels complete and legible? --. -.-.-......... NO 

Did all bottle labels and tags agree with custody papers? NO 

Were all bottles used correct for the requested analyses? .....-.-..-....-:.. NO 

Do any of the analyses (bottles) require preservation? (attach preservation checklist) ....-.. NO 

Were all VOC vials free of air bubbles? NO@ 
Was sufficient amount of sample sent in each bottle? NO 

sampres Logged oy, *V o SfgfCq rime: / 4 02 
^t ' nt* Notify Project Manager of discrepancies or concern.s 

Explain discrepancies or negative responses: 

By: Date: 

0016F Cooler Receipt Form ffiffie#"ffi; SFffiffitffi 
2,6t2007 



Case Narrative 

prepared 
for 

THE BOEING COMPANY
 

Project: Plant 2 Source Control
 

ARI JOB NO: OP48 & OP51 

prepared 
by 

Analytical Resources, Inc. 

ilFi.i$= ffiffiG!ffi*
 



ANALYTICAL 
RESOURCES 
INCORPORATED 

Case Narrative 

Project: Boeing Plant 2 Source Gontrol 
ARI lDs: OP48 & OP51 
Matrix: Water 
Date: March 19, 2009 

Sample Receipt Information 

One water sample was received in good condition at Analytical Resources, Inc. (ARl) on March 
5, 2009 under ARI sample delivery groups (SDGs) OP48 and OP51. The cooler temperature, as 
measured by lR thermometer, was 6.8oC. For further details regarding sample receipt, please 

refer to the enclosed Cooler Receipt Form and Preservotion Verificotion sheet. 

The sample was analyzed for the parameters listed below, as requested on the Choin of 
Custody. 

Dissolved Metals bv Methods 6010B and 7000 series
 

The samples were digested on 3/9/09. The digests were analyzed between 3113109 and 3/16i09
 
within the method recommended holding times.
 

Replicate(s): All percent recoveries were within compliance.
 

Samples: No anomalies were encountered for these samples.
 

LCS/Blank Spike(s): All percent recoveries were within compliance.
 

Method Blank(s): Are in control.
 

Dissolved Low-Level Mercurv bv Method SW7470A
 

The samples were digested on 3/9/09. The digests were analyzed on 3/11109 within the method
 
recommended holding times.
 

Replicate(s): All percent recoveries were within compliance.
 

Samples: No anomalies were encountered for these samples.
 

LGS/Blank Spike(s): All percent recoveries were within compliance.
 

Method Blank(s): Are in control.
 

Standard Reference: All percent recoveries were within compliance.
 

Page 1 ot 1 
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Data Summary Package 

prepared 
for ' 

THE BOEING COMPANY
 

Project: PlanJ 2 Source Control
 

ARI JOB NO: OP48 & OP51 

prepared 
by 

Analytical Resources, Inc. 

ffi$3e$&: ffiffiffis-ffi 



METALS
 

ffis)$"$ffi: ffiffiffis a 



INORGANTCS ANAIYSIS DATA SHEET 
DISSOLVED METAIS 
Page 1 of 1 

Lab Sample ID: OP4BA 
LIMS ID:09-6055 
Matrix: Water 
Data Release Authorized 
Rcnnrf erl' 07/1-l /09 fiiv 
Prep Prep Analysis Analysis 
Meth Date Method Date 

7000A 03/09/0e 7060A 03/16/09 
6 010B 03/09/09 6010B 03/13/09 
6010B 03/09/09 60108 03/73/09 
6010B 03/09/09 60108 03/L3/09 
7000A 03/09/09 1 42I 03/L6/09 
60108 o3/09/09 6010B 03/13/09 
6010 B 03/09/09 60108 03/13/09 

Il-An: l rrf a rrnrial- onf ad :f ai rran RL 
RT,-Renorf ino T,imit 

ArsbfJ:rb@ 
INCORPORATED 

g:nFle ID: PL2SC-W-A-030509 
SAI"IPLE 

QC Report No: OP48-The Boeing Company

Project: BP2 SOURCE CONTROL
 

Date Sampled: 03/05/09
 
Date Recei-ved: 03/05/09
 

CAS Number AnaJ-yte RL ps/L a 

1 440-38-2 Arseni-c 1 1 U 

1 440-43-9 Cadmium 2 2 U 

1 440- 4'7 -3 Chrom-ium 5 5 U 

7440-50-8 Copper 2 2 

1 439-92-r Lead 1 1 U 

1 440-22-4 Silver 3 3 U 

7 440-66-6 Zinc 10 290 

FORM-I 
ffin*{.4ffi : ffiffiffi+ :i 



Ars5fi8rb@ 
INCORPORATED 

INORGA}.IICS ANAI,YSIS DATA SHEET 
DTSSOLVED METAf.S 
Page 1 of 1 

SanpJ-e ID : PL2SC-W-A-030509 
DUPLTCATE 

Lab Sample ID: OP48A QC Report No: OP48-The Boeing Company 
LIMS ID:09-6055 Project:, BP2 SOURCE CONTROL 
Matrix: Water 
Data Release Authorized Date Sampled: 03/05/09
Reported: 03/I1 /09 Dat.e Received: 03/05/09 

I4ATRIX DUPLICATE QUAITTY CONTROL REPORT 

Analysis Control 
Analyte Method Sample DupJ-icate RPD Linit O 

Arsenic 7060A 1U 1 U 0.0% +/- 7 L 
Cadmium 60108 2U 2 U 0.0? +/- 2 L 
Chromium 60108 5U 5 U 0.0? +/- 5 L 
Copper 60108 2 2 0.0% +/- 2 L 
T ^-^ 1 427 1U 1 U 0.0? +/- I L 
Silver 60108 3U 3 u 0.0? +/- 3 L 
Z:-nc 6010B 290 290 0.0% +/- 202 

Ronnr1-arl in rra./T. 

*-Control Limit Not Met 
L-RPD Invalid, Limit : Detection Limit 

FORM-\/I 
*-ff* &+F5 : *+'.?Y= -:f= 



Alsbff8t'"@ 
INCORPORATED 

INORGANICS AI.IAIYSIS DATA SHEET 
DISSOLVED META].S Sa-mrrle ID : PL2SC-W-A-030509 
Page 1 of 1 }41ATRIX SPIKE 

Lab SampJ-e ID: OP4 8A QC Report No: OP48-The Boeing Company 
LIMS ID:09-6055 Project:. BP2 SOURCE CONTROL 
Matrix: Water 
Data Re]ease Authorized Date Sampled: 03/05/09 
Ranorted: O1/11 /09 Date Received: 03/05/09 

}4ATRIX SPIKE QUAIITY CONTROL REPORT 

Analysis Spike z 
Analyte Method SamPIe Spike Added Recovery A 

Arsenic 7060A 1.00 u 27 .0 20.o 105? 
Cadmium 60108 2.00 u 512 500 7]-42 

Chromium 60108 5.00 u 539 500 108% 

vvyy! ! 6010B 2 .09 524 500 r0 4z 

Lead 1 42r 1.00 u 22 .0 20 .0 110 % 

Silver 6010B 3.00 u 466 500 93 .22 
Zinc 6010B 28'7 804 500 103% 

Rannrf arl i n rrn,/T, 

N-ControI Lrmit Not Met 
lJ-9 Ponnrrorrr hlnf Annl i n:l'rl o S:mnl o f-onnenf r:t i nn Tnn Hi nhlr o l\suvvsry r\vL nlJlJrruavrut Jqtrrl/as vv rtrYrr 

NA-Not Applicable, Anal-yte Not Spiked 

Pcrccnt Rer-orrerr.r Limits : 15-125% 

FORM-V 

ttF t$ ffi. ffiffiffi j aj 



Al3bfi:tb@ 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
DISSOLVED METATS Sanple ID: METHOD BI'ANK 
Page I of 1 

Lab Sample ID: OP48MB QC Report No: OP48-The Boei-ng Company 
LIMS ID: 09-5055 Project: BP2 SOURCE CONTROL 
Matrix: Water 
Data Release Authorized D:1-e S:mnlcrJ' NA 
Reported: 03/I1 /09 Date Received: NA 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Number Anal-yte RL PS/L 

7000A 03/a9/09 7060A 03/16/09 1 440-38-2 Ars enr- c 1 1 U 

60108 03/09/09 6010B 03/13/09 1 440-43-9 Cadmium 2 2 U 

60108 03/09/09 50108 03/73/0e 1 440-41 -3 Chromium 5 5 U 

60108 03/09/09 6010B 03/13/09 7440-50-8 2 2 U 

7000A 03/09/09 1 427 03/16/09 1 439-92-1­ Lead 1 1 U 

6 0108 03/09/09 6010B 03/73/Oe 1 440-22-4 Sifver 3 3 U 

6 0108 03/09/09 6010B 03/73/09 1 440-66-6 Zinc 10 10 U 

Tl-AnrI r;l- a rrnrloJ-anf ad rJ- ni rron RL 
RL-Reportinq Limit 

FORM-I 



AIsbff:rr@ 
INCORPORATED 

INORGANICS ANAIYSIS DATA SHEET 
DISSOLVED METAIS 
Page 1 of 1 

Lab Sample ID: OP4SLCS 
LIMS ID: 09-6055 
Matrix: Water 

l 
An I 

Data Release Authorized ffiIr/
Reported:. 03/71 /09 V 

ganple ID: LAB CONTROL 

QC Report No: OP48-The Boeing Company 
Project: BP2 SOURCE CONTROL 

Dafc S:mnled: NA
 
Date Received: NA
 

BLANK SPTKE/BI,ANK SPIKE DUPLICATE QUAIITY CONTROL REPORT 

Analysis Spike Spike Dup Spike Spike Spike Dup 
Analyte Method Found Found Added Recowery Recovery RPD 

Arsenic 7060A 20 20 20 1002 100% 0.0% 

Cadmium 6010B 534 542 500 107? 108% 1.5e 
Chromium 6010B 521 532 500 105? 706e" 0. 9g 

60108 528 531 500 106% 106% 0.62 
Lead 1 42r 27 24 20 105% 720% 13.3% 

SiIver 60108 489 494 500 91 .8e" 98. B? 1.0% 

ZLnc 6 010B s30 530 500 106? 106% 0.0% 

Ronarf ad i n tta /lr\svu! Lsu r rr uy / ! 

N-Controf l-imit not met 
Control- Limits: 80-L20% 

FORM-VII 
fr:EE4 r€,e.Ei F-F #ffii...5 ffi Rffi*trfffiT k 



LOW.LEVEL MERCURY
 

{3pr4 ffi : #}#!ffi s- ? 



INORGA}UCS ATiIAIYSIS DATA SHEET fixsbff:*@
Dissolwed Mercury by Method SW7470A INCORPORATED 

Data Release Authorized QC Report No: OP51-The Boeing Company
Ronnrt-od. O?/14/09 Proiect: BP2 SOURCE CONTROLVJI LJI 

Date Recei-ved: 03 / 05 / 09 
Page 1 of 1 

CIient/ Date Prep Date 
ARI ID Samrr].ed Matrix Anal Date RL Result 

PL2SC-W-A-030509 03/05/09 Water 03/09/09 20.0 20.0 U 

oP5lA 0 9- 60 63 03 / 1,1/ 09 

MB-030909 NA Water 03/09/09 20.0 20.0 U 

Method Blank O3/I1/09 

Reported in ng/L 

Rl--Analytical reporting limit 
U-Undetected at reported detectlon fi-mit 

FORM-I 
F FF"J F.6 .F4 irf :-F-F T H 

http:Samrr].ed


TNORGANICS ANAIYSIS DATA SHEET 
DISSOLVED METALS Sanple ID: PL2SC-W-A-030509 
Page I of 1 DUPLICATE 

Lab Sample fD: OP51A QC Report No: OP51-The Boej,ng Company 
LIMS ID:09-6063 Project: BP2 SOURCE CONTROL 
Matrix: Water Arll 
Data Release Autho rizeafffit" Date Sampled: 03/05/09
Reported: 03/L3/09 

lU" 
Date Received: 03/05/09 

I'{ATRIX DUPLICATE QUA].ITY CONTROL REPORT 

Analysis Control 
Analyte Mettrod Sample DupJ-icate RPD Linit a 

Mercury 1410A 20.0 U 20.0 U 0.0% +/- 20.0 L 

PannrfaA i n nn/T. 

*-Control Limit Not Met 
L-RPD Invafid, Limit : Detection Limit 

FORM_\/I 
i f # E.i F"€ frJ-+$-;-ffi T k 



A!33fi3t"@ 
INCORPORATED 

INORGANICS AI.IAIYSIS DATA SHEET 
DISSOLVED METAf.S Sanp]-e ID: PL2SC-W-A-030509 
Page 1 of 1 MATRTX SPIKE 

Lab Sample ID: OP51A QC Report No: OP51-The Boej-ng Company 
LIMS ID:09-6063 Project:, BP2 SOURCE CONTROL 
Matrix: Water 

,^ ^..!L---. -^.i\A Date Sampled: 03/05/09
3::: " l:i:" ; :,fi 13 "'"TN-/ Date Received: 03/05/09

U 
' 

}4ATRIX SPIKE QUAIITY CONTROL REPORT 

Analysis Spike t 
Analyte Method gampJ-e Spike Added Recovery a 

Mprcrrrrr 1470A 20.0 U 89.6 100 89.6e"f' 

Ronnrforl in nn/T, 

N-Control Limit Not Met 
I-I-9 Ponnrrarrr NTnf Annl i nahl o Q:mni a f-annonl- r:l. i nn Tnn Hi ahll o r\suvvsry rlvL nPtJfrvqvfE, rorLryfs 
NA-Not ApplicabJ-e, Analyte Not Spiked 

Perr:enf Rer:orrerr.u Limits : 15-L25'2 

FORM-V 
-F 5&*drf-.S F*.C fr.#5#F#-#fr#5 



Arsbnsib@ 
INCORPORATED 

INORGAI{ICS ANA].YSTS DATA SHEET 
DTSSOLVED METAI.S Sample ID: LAB CONTROL 
Page 1 of 1 

Lab Sample ID: OP51LCS QC Report No: OP51-The Boeing Company 
LIMS ID:09-6063 Project:, BP2 SOURCE CONTROL 
Matrix: Water 
Data Refease Authorizedz D:te Samnlecl: NA 
Renorferl : Oj /1 3 /09 Date Received: NA 

BI.ANK SPIKE QUAI,ITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery A 

Marcrrrtl 1410A LlI 200 85.5% 

PannrfaA ia nn/F. 

N-Control limi-t not met 
Contro] Limits: 80-120% 

FORM-VII 
- FFF Fis,,Fe.-e F,* Eri-*trS.d4-# 

http:Eri-*trS.d4


J/ F- 	Analyti cal Resou rces, I n corpo rated 
Analytical Chemists and Consultants

aU 
April 10,2009 

Kent Angelos
 
Golder Associates, Inc.
 
18300 NE Union Hill Road, Suite 200
 
Redmond, WA 98052-3333
 

RE: Boeing Plant 2 Source Gontrol
 
ARI lDs: OR49, 0560, 0561, OS73, OS79
 

Dear Kent: 

Please find enclosed the original Choin of Custody (COC) records, sampfe receipt 
documentation, and the final data package for the project referenced above. 

Sample receipt information and analytical details are addressed in the Cose 
Norrotive. 

An electronic copy of this package will be kept on file at ARl. lf you have any 
questions or require additional information, please! contact me at your convenience. 

Sincerely,
 
\i\d.qLYTgCAL fT.SS#U RCTS, ;FJC"
Aru,qLYTg.tA$_ iq.tr$#Lj R

rlloilt 
Client Services Monoger 
(206) 6e5-6211
 
kellyb@arilabs.com
 

KB/eb 

cc: Kent Angelos, Golder Associates Inc., 18300 NE Union Hill Road, Suite 200, 
Redmond, WA 98052-3333 

Enclosures 

4611 South 134th Place, Suite 100. TukwilaWA98168 .206-695-6200.206-695-6201 fax 

mailto:kellyb@arilabs.com
http:Aru,qLYTg.tA


Chain of Custody
 
Documentation
 

prepared 
for 

The Boeing Company 

Project: BOEING PLANT 2 SOURCE CONTROL 

ARI JOB NO: OR49, 0560, 056l, OS73, OS79 

prepared 
by 

Analytical Resources, Inc. 
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Jl F_ 	 Analytical Resources, Incorporated 
Analytical Chemists and Consultants Gooler Receipt Form 

at 

ARI Client: r"'", bP a lv'n-r-cz Lb/rh-D\
".i"., 
Delivered by: Fed-Ex UPS Couri elivered Other:_ 

Preliminary Examination Phase: 

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES 

Were custody papers included with the cooler? NOa@' & 
Were custody papers properly filled out (ink, signed, etc. ) .. . . . . ...	 NOG, 
Temperature 	 of Cooler(s) ("C) (recommended 2.0-6.0 "C for chemistry) -.... -fu4b 
lf cooler temperature is out of compliance fill out form 00070F Temp Gun tO#: Nlfr 

Cooler Accepted by: tne: J2<2-\-\LI 
Complete custody forms and attach all shipping documents 

Log-ln Phase: 

Was a temoerature blank included in the cooler?	 YES (F)/ 
What kind of packing material was used? ... Bubble Wrap Wet lce Gel Packs Baggies Foam Block Paper Other: /Lcr< 
Was sufficient ice used (if appropriate)? ..............-..	 NA YES G
 
Were all bottles sealed in individual plastic bags?	 .GB NO 

Did all bottles arrive in good condition (unbroken)?	 NO#
Were all boftle labels complete and legible?	 QE} NO 

Did the number of containers listed on COC match with the number of containers received?	 NOG 
Did all bottle labels and tags agree with custody papers?	 @ NO 

Were all bottles used correct for the requested analyses?	 GBr NO 

Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA YES @) 
Were all VOC vials free of air bubbles?	 YES NO@ 
Was sfficient amount of sample sent in each bottle? . . ... . .. . .	 @, NO 

samples Logged oy' *\t\ 	 o.t , ?ilTlch I1,Dt) 
** Notify Project Manager of discrepancies or concerns'* 

Snrall Air Br:rrbles Peairutri:leu' :ittGi ilr Btrhh::s Small ) "sm" 
_ ?:rtrrt ;f 4 tT!l:r, 

Peabubbles ) "pb"
a' 

Go "tt.l ti 
(ftc6 

Large ) "lg" 
Headspace ) "hs" 

001 6F	 Cooler Receipt Form Revision 012 

*ffiL*ft. ffiffiffiffiF 3112109 
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Analytical Resources, lncorporated
 
Analytical Chemists and Consultants
 Gooler Receipt Form 

ARrctient: V-*-|nE Project N^^.,' 872- Sr,x te- (a,rhc.'lN^^.,'i872­
COC No(s): Detivered by: Fed-Ex UPS courier i@,otn"r,
 
Assigned ARI Job No Tracking No: 1G',
 

Freliminary Examination Phase: 

Were intact, propedy signed and dated custody seals attached to the outside of to cooler? YES 6" _\, 

Were custody papers included with the cooleft NOG 
Were custody papers properly filled out (ink, signed, etc.) ............. \YEg NO
 

Temperature of Cooler(s) ('C) (recommended 2.0€.0 'C for chemistry).....-.. 6,a
 
lf cooler temperature is out of compliance fill out form 00070F Temp Gun tD#: /Dl frJ'6
 

Cooler Accepted by: Ic,*t rime: /,1 5 5
 
Complete custody forms and aftech all shipping documents
 

Log-ln Phase: 

Was a temperature blank included in the cooler? ..,
 

What kind of packing material was used? .. . Bu rap Wet lce Gel Packs Baggies Foam Block Paper Other:
 

Was sufficient ice used (if appropriatel? ..............-. NA NO
@. 
Were all bottles sealed in individual plastic bags? {€A NO
 

Did all boftles arrive in good condition (unbroken)? \Gy NO
-rl) 
'7'\Were all bottle labels complete and legible? {g NO
 

DidthenumberofcontainerstistedonCoCmatchwiththenumberofcontainersreceived? NO
 

Did afl boftle labefs and tags agree with custody papers? NO
@. 
Were all botfles used correcl for the requested analyses? frEd NO
 

Do any of the anatyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NO
W G 
Were all VOC vials free of air bubbtes? ..............:.... M yES_- NO
;)
Was sufficient amount of sample senT"gn boftle? ......... NO
rep/ 

sampres Logged ov, VW o.,.' I h f [U t ,,-", I { 15
* Notity ProJect Manager of dlscrepancles or concems " 

Sample lD on Bottle Samole lD on COC Sample lD on Bottle Sample lD on GOC 

Addltional Notes, Discrepancies, & Resolutlons: 

BY: Date:
 
i-.gntril Ai. P,.,:,bt"-r I Feabutr::lcs' TL'.iiC t','* P,',t tt'. r* Small ) 
"sm­t^ll, ' /:rlrlr ;r'g tnm rrrrrn *pb"I Peabubbles )i.'; I 

ia . ofao jo CG Large )'lg"L_. ___" ___ 
Headspace ) "hs' 

0016F Cooler Receipt Form Revision 012 
3t1UO9 



Analytical Resources, lncorporated 
Analytical Chemists and Consultants Gooler Receipt Form 

ARl Cfient: Project N" "'B?2 Sgtge- G"+ol
 
/'--:­COC No(s): @ Delivered by: Fed-Ex UPS Courier XfogD"ryg9Other:_ 

Assigned ARI Job No: Tracking no: 1ffif 
Freliminary Examination Phase: 

Were intact. properly signed and dated custody seals attached to the outside of to cooler? YES @
Were custody papers included with the qoler?	 NO@

GD NO 

Temperature of Cooler(s) ("C) (recommended 2.G6.0 "C for chemistry)........ 6.p 
lf cooler temperature is out of compliance fill out form 00070F Temp Gun to*: /At t36 

CoolerAcceptedby: 6tl-J nmg /3 55 
Comptete custody foms and attich all shipping documents 

Log-ln 	Phase: 

Was a temperature blank included in the cooler? 

What kind of packing material was used? .. Wet lce Gel Packs Baggies Foam Block 
Was sufficient ice used (if appropriate)? .-.. ..... ... ... 

Were all bottles sealed in individual plastic bags? 

Did all bottles arrive in good condition (r,rnbroken)? 

Were all botfle labels complete and legible? 

Did the number of containers listed on COC match with the number of containers received? 

Did all bottle labels and tags agree with custody papers? 

Were all botdes used conect for the requested analyses? .._...................-

Oo any of the analyses (bottles) require preservation? (aftach preservation sheet, excluding VOCs).-.
 

Were atl VOC vials free of air bubbles?
 

Was sufficient amount of sample sent in each bottle?
 

t\A^Samples Logged by:	 Date: 

" Notify Project llanager of dlsarepancles or concems ,, 

YES IPaper Othec_ 
NA NO 

NO 

NO 

NO 

&
 
@gt NO 

NO 

NO 

NA NOw
 
@	 YE)\ No 

YE{ No 

Sornll Air Bu)bler Feabutrulcs' l-ril'iGi rirr Brrht.-e Small )'sm" 
- ?tvn 1'.1 rnm, ]afiml *pb-Peabubbles )a' .eo.a oO OCG Large ) *lg" 

Headspace + "hs' 

o016F Cooler Receipt Form Revision 012 
3112lO9 
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Analytical Resources, lncorporated
 
Analytical Chemists and Consultants
 Gooler Receipt Form 

"2 ,.uo ,'
ARI client: i-{''L4 i Lt\. Project Name:
 

A /-:.,,

coC No(s): (!4_) Delivered by: Fed-Ex Delivered Other 

Assigned ARI Job No: Tracking No: 

Preliminary Examination Phase: 

Were intact, propedy signed and dated custody seals attached to the outside of to cooler? (B 
Were custody papers included with the cooler? NO 

Were custody papers properly filled out (ink, signed, etc.) ............. NO 

Temperature of Cooler(s) ("C) (recommended 2.0-6.0'C forchemistry)........ l.L( 
lf cooler temperature is out of compliance fill out form 00070F Temp Gun lss' Jt-tlffiU 

Cooler Accepted by: fLl 
Complete custody forms and aftech all shipping documents 

Log-ln Phase: 

Was a lemperature blank included in the cooler? 

-::.::::.-..i.-.....
 

What kind of packing material was used? ... Bubbte Wra{'Wl}lc.e'6et Packs Baggies Foam Block Paper
 

Was sufficient ice used (if appropriate)? ................ NA
 

Were all bottles sealed in individual plastic bags?
 

Did all boftles arive in good condition (unbroken)? NO
 

Were all bottle labels complete and legible? NO
 

Didthenumberofcontainers|istedoncoCmatchwiththenumberofcontainersreceived? NO
 

Did all bottle labels and tags agree with custody papers? NO
q.
Were all bottles used conect for the requested analyses? NOG9)
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs)... NA @ NO
 

Were all VOC vials free of air bubbles? aNiA'' YES NO
 

Was sufficient amount of sample sent in each bottle? -........ NO
G 
4-l-.1.v' 

Samples Logged by: t \Jl oae: i)/lb/cP1 nmq [45t>
* Notify ProJect Manager of dlscrepancles or concerns " 

Sample lD on Bottle Sample lD on COC Samole lD on Bottle Sample lD on COC 

-

Additional Notes, Discrepancles, & Resolutlons.. 

By: Date: 

Feabul,r:rles' t-,filtGt l\'r Euhh:s Small ) "sm" 
:r.J tntn ! tr rnrrl *pb"Peabubbles ). aeo{l E(rG Lerge ) 'lg" 

Headspace ) *hs" 

0016F Cooler Receipt Form Revision 012 
3t1UO9 g tE 5i4Ej' IffiEBEF+ sd 



Analytical Resources, Incorporated Gooler Temperature 
Analytical Chemists and Consultants@ Compliance Form 

/)t)

.2X- (, 

Cooler#: T 

Cooler Temperature Compliance Form Verslon 000 

ffif,38*8€-+ ' ffi*Ef&d 3/3/09 
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Analytical Resources, Incorporated
 
Analytical Chemists and Consultants
 Gooler Receipt Form 

ARI Client: Prpject Name
 

COC No(s):
 Delivered by: Fed-Ex ue$corrditDetivered other:
 

Assigned ARI Job No:
 Tracking No: 

Freliminary Examination Phase:
 

Were intact, properly signed and dated custody seals attached to the outside of to cooler?
 YES
 

Were custody papers included with the cooleft
 

@ 
NO68.­

Were custody papers properly filled out (ink, signed, etc.)
 

Temperature of Cooler(s) ('C) (recommended 2.0{.0 "C for chemistry)
 ljl 
NO 

lf cooler temperature is out of compliance fill out form O0OZOF Temp Gun ro*' lt)lEU
 
cooler Acceptec uy, JU 
 Date: l23u 

Complete custody forms and attdch att shipping documents 

Log-ln Phase: 

was a remperature brank incruded in the coorer? ._;,-=i\.-. ...._ . .-..._. . YES C_ f.rg
?---=\ 

What kind of packing material was used? ... BubbteWrag/Y!)gL4et packs Baggies Foam Btock Other: ( , L-

Was sufficientice used (if appropriate)? ...........-...
 *j-GD/
Were all borues sealed in individual plastic bags? .r1:)YES / t\t ,­

Did all bottles arive in good condition (unbroken)? rGl,
I

NO 
Were all boftle labels complete and legibte? NO
 
Didthenumberofcontainers|istedonCoCmatchwiththenumberofcontainersreceived?
 (@ NO 
Did all bottle labels and tags agree with custody papers? NO
 
Were all bottles used @rrect for the requested analyses?
 NOaE)
Do any of the analyses (botfles) reguire preservation? (aftach preservation sheet, excluding VOCs)... NA @ NO
 
Were all VOC vials free of air bubbles?
 rfrA't YES NOl----/
Was sufficient amount of sample sent in each botfle? NO 

Samptes Logged by: 

G 
.-\(L.-\U o^tu, b?&f Pt .1i^.. t/-ab

* Nofity ProJect Manager ot dlscrepaniles or concerns .. 

-


t--nliGt iirr Errhtr*s Smalt )'sm"
1 4 rtwl 

Peabubbles ) 'pb'(D(rG 
Large ) 'lg" 
Headspace ) *hs" 

0016F Cooler Receipt Form Revision 012 
311UO9 *ffirgG : ffiffiffi€ E 



Analytical Resources, Incorporated Cooler Temperature 
Analytical Chemiss and Consultants Compliance Form 

Cooler Temperature Compliance Form Version OOO 

{}ffi a+ ft : ffiffiffi E3Hp/09 
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Case Narrative 

prepared 
for 

The Boeing Company
 

Project: BOEING PLANT 2 SOURCE CONTROL
 

ARI JOB NO: OR49, 0560, 0561, OS73, OS79 

prepared 
by 

Analvtical Resources. Inc. 

trrue$G; ffi@@gtu 



ANALYTICAL 
RESOURCES 
INCORPORATED 

Gase Narrative 

Project: Boeing Plant 2 Source Control 
ARI lDs: OR49, 0560, 0561, OS73, OS79 
Matrix: Water, Filter Bag 
Date: April 10,2009 

Sample Receipt Information 

One filter bag sample was received in good condition at Analytical Resources, Inc. (ARI) on 
March 19,2009 under ARI sample delivery groups (SDGs) OR49 and three water samples were 
received in good condition at Anallical Resources, Inc. (ARI) on March 27, 2009 and March 
28,2009 under ARI sample delivery groups (SDGs) 0560, 0561, OS73 and OS79. The cooler 
temperatures, as measured by IR thermometer, were AMB, 6.0 and 7.4"C. For further details 
regarding sample receipt, please refer to the enclosed Cooler Receipt Form and Preservation 
Verification sheet. 

The samples were analyzed for the parameters listed below, as requested on the Chain of 
Custody. 

PCBs bv Method 8082: 

The filter bag sample was extracted on 3130109 and analyzed on 4lll09 within the method 
recommended holding times. The water sample was extracted on 3/30109 and analyzed on 4/4/09 
within the method recommended holding time. 

Initial calibration (s): All analytes of interest were within method acceptance criteria. 

Continuing calibration (s): Are in control. 

Samples: There were no anomalies associated with these samples. 

Surrogates: The surrogate DCBP is out of control high and the surrogate TCMX is out of 
control low for the method blank. TCMX is not required per the analysis method and the method 
blank was non-detect, therefore no further corrective action was taken. 

The LCSD surrogate DCBP is out of control high. The LCS was in control, therefore no further 
corrective action was taken. 

LCS(s): All percent recoveries for the analytes of interest were within compliance. 

Method Blank: The method blank was free of contamination. 

Dissolved Metals bv Methods 60108 and 7000 series 

The samples were digested on3l3l/09. The digests were analyzedbetween 413109 and4/7109 
within the method recommended holdins times. 

Page 1 oI2 
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ANALYTICAL 
RESOURCES 
INCORPORATED 

Gase Narrative 

Project: Boeing Plant 2 Source Gontrol 
ARI lDs: OR49, 0560, 0561, OS73, OS79 
Matrix: Water, Filter Bag 
Date: April 10,2009 

Replicate(s): All percent recoveries were within compliance. 

Samples: No anomalies were encountered for these samples. 

LCS/Blank Spike(s): All percent recoveries were within compliance. 

Method Blank(s): Are in control. 

Dissolved Low-Level Mercurv bv Method SW7470A 

The samples were digested on3l30l09 and3l31l09. The digests were analyzed on 4ll/09 within
 
the method recommended holding times.
 

Replicate(s) : A11 percent recoveries were within compliance.
 

Samples: No anomalies were encountered for these samples.
 

LCS/Blank Spike(s): All percent recoveries were within compliance.
 

Method Blank(s): Are in control.
 

Standard Reference: All percent recoveries were within compliance.
 

Page 2 ol 2 
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Organic Extractions LaboratoryAnalytical Resources, Incorporated 
Analytical Chemists and Consultants Analyst Notes 

ARI Job No.: Client lD:_9Ry7 Tl.. flo-;nJ C-^f^ y 

Parameter: Client Project:r<B BPa 5o-n<= (o-f.- I 

SOP Number(s): 3S*S No Anomalies:
 

List problems, concerns, corrective actions and any other pertinent information
 

wzt: 31 7 
5o/ i* = -f-ss-l$;. 

') lle.r *i­

*r*
 

l*<.r
 

QtJrqrf | | ,,, ,1/,
tJi,.n V{,1 OlOf r'f r!t(rI.{d,^'uU,/ >/ I 

€d.Trurt ennlslJ af uuoftr llo, i oni ovr"
 

w\iiu . r"ilg1 t \*t tIonJ ,h" t\dt 6'n,,i q It o. r"c Lrt **,t \/1t vlfiq


Analyst Initials: 

]56F Revision 006 
1112107 
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L 

a,> 	 Analytical Resources Incorporated 
Analytical Chemists and Consultants -ilt 

Data Reporting Qualifiers 
Effective 12128104 

lnorganic Data 

U 	 Indicates that the target analyte was not detected at the reported concentration 

* Duplicate RPD is not within established control limits 

B Reported value is less than the CRDL but > the Reporting Limit 

N Matrix Spike recovery not within established control limits 

NA Not Applicable, analyte not spiked 

H The natural concentration of the spiked element is so much greater than the 
concentration spiked that an accurate determination of spike recovery is not 
possible 

Analyte concentration is <5 times the Reporting Limit and the replicate control limit 
defaults to t1 RL instead of the normal 20% RPD 

Organic Data 

U 	 Indicates that the target analyte was not detected at the reported concentration 

* Flagged value is not within established control limits 

B 	 Analyte detected in an associated Method Blank at a concentration greater than 
one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5o/o of the analyte 
concentration in the sample. 

J 	 Estimated concentration when the value is less than ARI's established reporting 
limits 

D 	 The spiked compound was not detected due to sample extract dilution 

NR 	Spiked compound recovery is not reported due to chromatographic interference 

E 	 Estimated concentration calculated for an analyte response above the valid 
instrument calibration range. A dilution is required to obtain an accurate 
quantification of the analyte. 

S 	 Indicates an analyte response that has saturated the detector. The calculated 
concentration is not valid; a dilution is required to obtain valid quantification of the 
analyte 

NA 	The flagged analyte was not analyzed for 

Analytical Resources Inc. 
Laboralory Quality Assurance Plan 

Page 129 of 151 Version 12-010 
9l1OlO7 
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ar^ 	 Analytical Resources lncorporated 
Analytical Chemists and Consultants -lt 

NS The flagged analyte was not spiked into the sample 

M Estimated value for an analyte detected and confirmed by an analyst but with low 
spectral match parameters. This flag is used only for GC-MS analyses 

M2 The sample contains PCB congeners that do not match any standard Aroclor 
pattern. The PCBs are identified and quantified as the Aroclor whose pattern most 
closely matches that of the sample. The reported value is an estimate. 

N The analysis indicates the presence of an analyte for which there is presumptive 
evidence to make a "tentative identification" 

Y The analyte is not detected at or above the reported concentration. The reporting 
limit is raised due to chromatographic interference. The Y flag is equivalent to the 
U flag with a raised reporting limit. 

C The analyte was positively identified on only one of two chromatographic columns. 
Chromatographic interference prevented a positive identification on the second 
column 

P The analyte was detected on both chromatographic columns but the quantified 
values differ by 24Oo/" RPD with no obvious chromatographic interference 

Geotechnical Data 

A 	 The total of all fines fractions. This flag is used to report total fines when only 
sieve analysis is requested and balances totalgrain size with sample weight. 

F 	 Samples were frozen prior to particle size determination 

SM Sample matrix was not appropriate for the requested analysis. This normally 
refers to samples contaminated with an organic product that interferes with the 
sieving process and/or moisture content, porosity and saturation calculations 

SS 	Sample did not contain the proportion of "fines" required to perform the pipette 
portion of the grain size analysis 

W 	 Weight of sample in some pipette aliquots was below the level required for 
accurate weighting 

Analytical Resources Inc. 
Laboratory Quality Assurance Plan 

Page 130 of 151 Version 12-010 
9l10t07 

;'r& iJE &_; F 
' 



oz2nrosLCS SOLUTIONS 
LABEISOLN IE TEST CONC. UG/MLSOLVENT EXP. 

1 1549-3 PCB 20 ACETONE 10110/09 
2# 1472-3 BCOC PEST 10 ACETONE 07 t20/o8 
3 1579-3 PEST o2lo4t20 ACETONE 09t23t09 
4 1576-3 LOW PEST o.2lo.4t2 ACETONE 07 t31tog 
5 1580-2 EPH 1 500 MECL2 01t29t10 
6 1559-2 PCP 12.51125 ACETONE 11tostog 
7 1581-4 ABN 100 ACETONE 08/011o9 
8 1566-1 TBT 2.5 MECL2 12l04l09 
9 1567-3 PORE TBT .1251.25 MECL2 12lO4t09 
10 1578-3 ABN ACID 1001200 MEOH 10t21t09 
11 1563-3 TPHD 1 5000 ACETONE 11120109 
12 1583-1 ABN BASE 200 ACETONE 02/ost10 
13 1573-2 LOW PCB 2- ACETONE 10t10/09 
14 1547-1 LOW ABN ACID 10120 MEOH o4110/09 
15* 1452-1 SIM PNA 15175 MEOH o4t09t09 
16* 1502-2 DIOXANE 100 MEOH 02126110 
17 1516-2 1248 PCB 20 ACETONE o5lo7lo9 
18 15144 LOW SIM PNA 1.5t7.5 ACETONE o4l24log 
19 1574-4 AK103 7500 MECL2 12tO2tO9 
20 1572.2 PNA 100 ACETONE 12t26t09 
21* 1414-4 SKY/BHT 100 MEOH o4lo8lo9 
22 1570-1 HERB 12.5t12500 MEOH 12122109 
23 1505-1 LOW ABN BAST 20 MEOH o3l20lo9 
24 1573-4 LOW ABN 10 ACETONE 0B/01/09 
25# 1481-1 DIPHENYL 100 MEOH 07l20lo8 
26* 1545-2 OP-PEST 25 MEOH o2116110 
27# 1495-1 STEROLS 200 MEOH 12t29t08 
28# 1494-1 ADD. PEST 4 ACETONE 01l23to9 
29# 1496-3 DECANES 100 MEOH o2l12to9 
30 1497-2 EDB/DBCP 2 ACETONE o2l12lo9 
31 1510-3 TERPINEOL 100 MEOH o3l21lo9 

Page 1 



LCS SOLUTIONS oz27tog 

32 1576-2 GUAIACOL 50-200 ACETONE 06/05/09
33 1522-1 RESIN ACID 250 ACETONE o6t11tog
34 1530-2 CONGENERS 1 ACETONE 07t23to9 
50 1571-1 FULL RESIN 250 ACETONE o6t10109 

'=RE\ ERIFIET SOLUTION 
#=PRt )JECT S ,ECIFIC 

Page2 

L-sFde+:*' ffiffi'e#H-=-{ 



SURR SOLUTIONS oz27tog 

LABEL SOLN ID TEST CONC. UG/ML SOLVENT EXP. 
A 1584-5 ABN 100t150 MEOH o2t18t10 
B 1572-1 SIM PNA 15175 MEOH o8t28t09 
C 1559-1 SIM ABN 25137.5 MEOH o3113/09 
D 
E" 

1573-3 
1478-1 

LOW PCB 
HERB 

o.2 
62.5 

ACETONE 07 t31tog 
MEOH o9t21tog 

F 1574-3 PCP 12.5 ACETONE 01lo6t10 
G* 1534-1 l,4DIOXANE 100 MEOH o2t26t10 
H* 1545-1 OP-PEST 25 MEOH o2116t10 

I 

J 
1559-4 
1566-5 

LOW S. PNA 
TBT-PORE 

1.5 
o.125 

MEOH 
MECL2 

ogt28t09 
12tO4t09 

K 
L 

1538-1 
1584-4 

MED PCB 
TBT 

20 
2.5 

ACETONE 07 t31tog 
MECL2 12t04t09 

M 
N 
o 

1578-1 
1538-2 
1567-4 

EPH 
PCB 
TPH 

1 500 
2 

450 

MECL2 12t09tog 
\CETONE 07 t31tog 

MECL2 ogt24t09 
P 1560-3 HCID 2250 MECL2 09t24t09 
o 1497-3 EDB 2 ACETONE o2t12to9 
R 1521-4 RESIN ACID 250 ACETONE o6t11tog 
S 
T 

1568-5 
*reverifier 

PBDE 
solution 

.25 MEOH 12t11tlg 

U 
V 
W 
X 
Y 
Z 

Page 1 
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Data Summary Package 

prepared 
for 

The Boeing Company
 

Project: BOEING PLANT 2 SOURCE CONTROL
 

ARI JOB NO: OR49, 0560, 0561, OS73, OS79 

prepared 
by 

Analytical Resources, Inc. 
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PCB ANALYSIS
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ORGA}IICS A}IAI,YSIS DATA SHEET 
PeB by GclEcD Metshod sw8082 
Page 1 of 1 

Lab Sample fD: OR49B 
LIMS ID: 09-7035 
Matrix: Filter Bag 
Data Rel-ease Authorized: 
Reported:. 04/02/09 

Date Extractsedt 03/30/09
Date Analyzed: 04 / oI/ 09 7'4 :56 
Instrument/Anatyst : EcD5/JGR 
GPC Cleanup: No 
SuIfur Cleanup: Yes 
Acid Cleanup: Yes 

CAS Number 

L26'7 4 -Ir-2 
53469 -2L-9 
12672-29-6 
LLO97 -69 -L 
11096 -82-5 
11104 -28 -2 
11141 -1,6-5 

Analyte 

ArocLor 
Aroclor 
Arocfor 
Aroclor 
Aroclor 
Aroclor 
Aroclor 

1015 
L242 
L24B 
L254 
L260 
L22r 
1,232 

f,Is5#:tb@ 
INCORPORATED 

Sanple ID: PL2SC-SS-A-031909 
SAII{PT,E 

QC Report No: OR49-The Boeing Company 
Project I BP2 SOURCE CONTROL 

Date Sampled: 03 / 1'9 / 09
 
Date Received: 03/19/09
 

Sample Amount: 1.00 Fi-Iter Bag
 
Finaf Extract Volume: 5.0 mL
 

Dilution Factor: 10 .0
 
Sil-ica Gel: Yes
 

Reported in Total pg
 

PCB Surrogate Recovery
 

Decachlorobiphenyl 
Te t rach] orome t axvl ene 

RL Result 

1n1.0 U 
1-.0 1.0 U 
1.0 1.0 U 
1.0 1.8 
1.0 L.7 
1.0 1.0 U 
1.0 1.0 U 

89.0? 
92 .02 

FORM I 



fixsbfis*@ 
INCORPORATED 

SW8O82/PCB SI'RROGATE RECOVERY ST'MI'IARY 

Matrix: Firter Bag QC Report No: oR49-The Boeing company

Project: BP2 SOURCE CONTROL
 

Client ID DCBP TCMX TOT OT.II 

MB- 033 00 9 96.02 1't -2% 0 
rcs- 03300 9 94 -OZ 19 -22 0 
LCSD-0 33 00 9 92 _OZ 11 .5% 0
PL2SC-SS-A-031909 89-0% 92-02 0 

LCS/MB LIMITS 9C LIMITS 

(DCBP) : Decach.l-orobiphenyl (30-160) (30-160)
(TCMX) : Tetrachl-orometaxylene (30-160) (30-160) 

Prep Method: SW3550B
 
I-og Number Range: 09-7035 to 09-7035
 

FORM-Ir SW8082 
Page 1 for OR49 
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Als:fi:tb@ 
INCORPORATEDORGA}IICS A}IAIJYSIS DATA SHEET 

SaurPle ID: LCS-033009PcB by GCIECD Method Sw8082 
LCS/LCSDPage 1 of 1 

Lab SamPle fD: LCS-033009 QC Report No: oR49-The Boeing company 
BP2 SOURCE CONTROLLIMS ID:09-7035 Project: 

Matrix: FiJ-ter Bag 
Data Release Authorized: Date Sampled: 03 / 1'9 / o9 

Reported Oa/02/09 DaLe Received: 03/L9/09 

Sample Amount LCS: 1.00 Filter BagDate Extracted r,cs/LcSD z 03/30/09 
LCSD: 1.00 Filter Bag 

Date Analyzed LCS I 04/01"/09 t4:22 Finat Extract Vofume LCS: 5'0 mL 
mLLCSD: 04/0L/09 14:39 LCSD: 5'0 

Dilution Factor LCS: 1.00Instrument/Analyst LCS : ECD5/JGR 
LCSD: ECDs/JGR LCSD: 1 - 00 

Sil-ica Gel: YesGPC Cleanup: No 
Acid CleanuP: YesSulfur CIeanuP: Yes 

Spike LCS Spike LCSD 

LCS Added-LCS Recovery LCSD Added-LCSD RecoveryAnalyte RPD 

Arocl-or 101-6 2.O 2-5 80.oE 2.O 2-5 80'0% 0'0? 
2.5 2.5 1008 2 -5 2.5 100t o ' 09Aroclor 1250 

PCB Surrogate Recovery 

LCS LCSD 
DecachlorobiPhenYl 94 - OZ 92 ' O* 
Tetrachl-orometaxylene 79 '2* 77 ' 5% 

ReporLed in Tot.a1 irg 
RP-D calculated using sample concentrations per SW845 ' 

FORM III 
trrce{S : ffiffiffi-F* 



4 BLANK NO. 
PCB METHOD BLANK SUMMARY 

OR4 9MB1 

Lab Name: ANALYTICAL RESOURCES, fNC Client: THE BOEING COMPANY 

ARI .fob No.: OR49 Project: BP2 SOURCE CONTROL 

Lab Sample ID: OR49MB1 Lab FiIe ID: 04018030 

Date Extracted: 03/30/09 Matrix: SOLID 

Date Analyzed: 04/Ol/09 Instrument ID: ECD5 

Time Analyzed: 1405 GC Columns: ZB5/2835 

THIS METHOD BLANK APPLTES TO THE FOLLOWING SAMPLES, MS ANd MSD: 

SAIvIPLE NO. SAMPLE ID ANALYZED 

oL oR4 9LCS1 oR49LCS1 04 / oL/ oe
 
o2 oR4 9LCSD1 OR4 9LCSD1 04/01,/oe

03 PL2SC-SS-A-031909 OR498 04/0L/oe
 

page 1 of 1 
FORM IV PCB 
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AXs:fi8Cb@ 
ORGA}IICS AIIAI,YSIS DATA SHEET INCORPORATED 
PCB by GCIECD Method sw8082 Sanple ID: MB-033009 
Page l- of 1 METHOD BI,AI{K 

Lab Sample ID: MB-033009 QC Report No: oR49-The Boeing Company 
LIMS ID: 09-7035 Project: BP2 SOIIRCE COMTROL 

Matrix: Filter Bag 
Data Release Authorized: Date SamPIed: NA 

Reportedt 04/02/09 Date Received: NA 

Date Extractedt 03/30/09 Sample AmounE: 1.00 Filter Bag 
Date Anatyzed:. 04/o1'/09 14:05 Fi-na] Extract Vol-ume: 5.0 mL 

Instrument/Analyst : ECD5/JGR Dilution Factor: 1.00 
GPC Cl-eanup: No Sil-ica GeL: Yes 
Sulfur CleanuP: Yes 
Acid Cleanup: Yes 

CAS Number Analytse RL Result 

1-2574-1-I-2 Aroclor 1016 0.5 < 0.5 u
 
53459-2I-9 Arocl-ot L242 0.5 < 0.5 u
 
1-2672-29-6 Aroclor 1248 0.5 < o.5 u
 
1-IO9'7 -59-I Arocl-or 1254 0.5 < 0.5 u
 
11096 -82-5 Arocl-or 1260 0.5 < 0-5 u
 
11104 -28-2 Arocl-or 1221 0.5 < 0.5 u
 
LIL4L-16-5 Aroclor 1232 0.5 < 0.5 U
 

Reported in Total Pg 

PCB SurrogaEe RecoverY 

Decachlorobiphenyl 95.0t 
Tet rachl orome taxtrl ene 77.22 

FORM I 



AXslfi:rb@ 
ORGANICS A.}IAI,YSIS DATA SIIEET INCORPORATED 
PcB by Ge/ECD Metshod Sw8082 Sanp1e ID: PL2SC-EB1-032709 
Page 1 of 1 SA}fPLE 

Lab Sample ID: OS50A QC Report No: 0560-The Boeing Company 
LIMS ID:. 09-7569 Proj ect : BP2 SOTIRCE CONTROL 
Matrix: Water 
Data Rel-ease Authorized Date Sampled: 03/27/o9 
Reported . 04/ o7 / 09 Date Received: 03/27 /09 

Date Extracted: 03/30/09 Sample Amount: 500 mL 
Date Anal-yzed: 04/ 04/ 09 00 :43 Final Extract Volume: 5.0 mlr 
Instrument/Anal-yst : EcDs/JGR Dilution Factor: l-.00 
GPC Cleanup: No Silica Gef: No 
SuIfur Cfeanup: No Acid Cleanup: No 

CAS Number Analyte RIJ Result 

L267 4 - 1L-2 Aroc-f or 1015 1.0 < 1.0 u
 
53459 -21,-9 Aroclor L242 1.0 < 1.0 u
 
L2672 -29 -5 Arocl-or 124 8 < 1.0 u
 
LL097-69-1, Aroclor 1254 1.0 < 1.0 u
 
11096-82 -5 Aroclor 1260 1.0 < 1.0 u
 
11104 -28 -2 Aroclor ]-221 1.0 < 1.0 u
 
_Lrl.4-L-_Lb-5 Arocror Lz32 1.O < 1-0 u
 

ReporLed in pg/L (ppb) 

PCB Surrogate Recovery 

Decachlorobi-phenyl 101t 
Te t rachl- o romet axvl ene 72 .8* 

FORM I 



Alsbfi:tb@ 
INCORPORATED 

SW8O82/PCB WATER SURROGATE RECOVERY SI'MMARY 

Matrix: Water QC Report No: OS60-The Boeing Company
ProjecL:. BP2 SOURCE CONTROL 

DCBP DCBP TCMX TCMX
 

Client, ID % REC LCL-UCL T REC I,CL-UCL TOT OUT
 

MB-033009 104t* 47 -ror 60.53* 6r-104 2
 

LCS-033009 96.22 47 -a}r 63.88 61-104 0
 

LCSD-033009 103?* 47-rO1 58.58 61-104 1
 

PL2SC-EB1 -032709 1013 42-a20 72.82 55-1'02 0 

Prep Method: SW3510C 
Log Number Range: 09-7569 to 09-'1569 

FORM-rr sw8082 
Page 1 for OS50 



ANA|\rTrr^^r /a 

ORGA}TTCS A}IAI,YSIS DATA SHEET "=""iLliEE!@INCORPORATED 
pcB by GclEcD Method sw8o82 sample ID: LCS-033009 
Page 1of 1 r.cs/LcsD 

Lab Samp]e fD: LCS-O33OO9 QC Report No: OS5o-The Boeing Company 
LfMS ID 09-7569 Project: BP2 SOIIRCE CONTROL 

Matrix: Water -AData Release Authorized:f,H Date sampl-ed: NA 

Reportedz o4/07/og " Date Received: NA 

Date Extracted LcS/LcsD? o3/3o/o9 Samp]e Amount LCS: 500 mL 
LCSD: 5O0 mL 

Date Analyzed LCS: O4/O4/09 00:09 Final Extract Volume LCS: 5'0 mL 

LCSD: 04/ 04 / 09 00:26 LCSD: 5 ' 0 mL 

Instrument/Analyst LCS: ECD5/.]GR Dilution Faccor LCS: 1 ' 00 
LCSD: ECDs/JGR LCSD: 1 . OO 

GPC Cl-eanup: No Silica Ge1 : No 

Sulfur Cleanup: No Acid CleanuP: No 

Spike LCS SPike LCSD 

4.89 5-00 91 .82 11.0?Aroclor 1016 4.38 5.00 8'7.62 
5-50 5'00 110& 4-'7\Aroclor 1260 5.25 5.OO 1o5B 

PCB Surrogate RecoverY 

LCS LCSD 
DecachLorobiPhenYl 96 -22 1038 
Tetrachl-orometaxylene 53.83 68'52 

Results reported in Pg/t'
RPD cal-culated using sample concentrations per sW845 ' 

FORM III 
6E e ratAa&*ZEE' E4-Efu_:;'; iE G 



4 BI,ANK NO. 
PCB METHOD BLANK SUMMARY 

OS5OMBWl 

T'ab Name: ANALYTICAL RESOURCES, INC Client: THE BOEfNG COMPANY 

}|-I- .'r"U No . : OS 5 0 ProjecL: BP2 SOURCE CONTROL 

Lab Sample ID: OS60MBWI- Lab File ID: 0403B047 

Date Extracted: 03/30/09 Matrix: LIQUID 

Date Analyzed: 04/04/09 fnstrument ID: ECD5 

Time Analyzed z 2352 GC Columns: ZB5/2F35 

THIS MBTHOD BI,ANK APPLIES TO THE FOLLOWING SAIUPLES, MS and MSD: 

SAMPLE NO. SAMPLE ID A\TALYZED 

01 OSSOLCSW1 OS6OLCSWl 04/04/oe

o2 OS6OLCSDWl os60LcsDwl 04/04/oe

03 PL2SC-EB1- 032709 os60A 04/04/oe
 

lage 1 of 1 
FORM IV PCB 
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Al3tff:*@ 
INCORPORATED 

PCB by GClEcD Method SW8082 SanrPle ID: MB-033009 
Page 1 of 1 METHOD BI,A}IK 

ORGAf.IfCS AI.IALYSIS DATA SHEET 

Lab SampJ-e ID: MB-033009 QC Report No: OS50-The Boeing Company 
LIMS rD: Q9-7569 Proiect: BP2 SOURCE CONTROL 

Matrix: Water 
Data Release Authorized: ft)

,/27 Dat.e Sampled: NA 

Reported. . 04 / 07 / 09 'r/v Date Received: NA 

Date Extracted : 03/3o/09 Sample Amount: 500 mL 

Date Analyzed: 04/04/09 23:52 Finaf Extract Vo1ume: 5.0 mL 

Instrument/Analyst : ECDs/JGR Difution Factor: 1.00 
GPC Cl-eanuP: No Sif ica Gel-: No 

Sulfur Cleanup: No Acid Cleanup: No 

CAS Number AnaIytse Result 

1"2674-r1,-2 Aroclor 1016 1.0 1.0 u 
53469 -24-9 Aroclor L242 1.0 1.0 u 
LZO tZ-Z>-O Aroclor 1248 1.0 1.0 u 
L1097 -69-1, Aroclor 1,254 1.0 1.0 u 
11095 -82-5 Arocfor 1250 1.0 1.0 u 
1-1-rO4-28-2 Arocl-or a22a I.U 1.0 u 
11141-15-5 Arocl-or a232 1.0 1.0 u 

Reported in pg/r (ppb)
 

PCB Surrogate Recovery
 

Decachlorobiphenyl L04Z
 
Te t ra chlorometaxyl ene 60.58 

FORM I 



METALS ANALYSIS
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ANALYncAb@ 

ft=""8*uff*ot=o 
INORGANTCS A}.IAIYSIS DATA SHEET 
DISSOLVED METALS Sanple ID: PL2SC-EB1-O327O9 
Page 1 of 1 SAMPLE 

Lab Sample ID: OS60A QC Report No: OS60-The Boeing Company 
LIMS ID: O9-7569 Project:. BP2 SOURCE CONTROL 
Matrix: Water 
Data Release Authorize Date Sampled: 03/21 /09 
Renortecl:. O4 /1O /09 Date Received: 03/21 /09 

Prep Prep Analysj-s Anal-ysis 
Meth Date Method Date CAS Nunber Analyte lu'/L a 

7000A 03/3L/09 7060A o4/0-/ /09 1 440-38-2 Arsenic 1 1 U 

60r0B 03/3r/09 60 10B 04/03/09 1 440-43-9 Cadmium 2 2 U 

60 10B 03/3r/09 6 010B 04/03/09 '7 4 40- 47 -3 Chromium 5 5 U 

2 2 U6010B 03/3L/09 6010B 04/03/09 7 4 4 0-50-8 
U!gdu7000A 03/3L/09 1 42r 04/01/09 1 439-92-L I 1 

60108 03/3L/09 5010B 04/03/09 1 440-22-4 Si-Iver 3 3 U 

U6010 B 03/3r/09 60 r0B 04/03/09 1 440-66-6 Zinc 10 10 

I1 cirronu-nlldf̂̂ al.,r^ yLc "^-lnf6^t'a.l:furlusLvuuEu cL Yf vvrr RL 
KL-KepOrt-rn9.L,rmrr 

FORM-I 
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Arsb#:rb@ 
INCORPORATED 

INORGANICS ANAIYSTS DATA SHEET 
DISSOLVED METAIS 5anp1e ID: METHOD BLANK 
Page 1 of 1 

Lab SampJ-e fD: OS6OMB QC Report No: OS60-The Boeing Company 
LIMS ID: 09-1569 Project:. BP2 SOURCE CONTROL 
Matrix: Water 
Data Rel-ease Authorized Dafp Samnled: NA 
Rcnnrted. O4/1O/09 Date Received: NA 

Prep Prep Analysis Analysis 
Meth Date Method Date CAS Nunber Analyte vs/L O 

7000A 03/3r/09 7060A o4/0'7 /09 1 440-38-2 Arseni-c 1 1 U 

2 2 U6010B 03/3L/09 6 010B 04/03/o9 1 440-43-9 Cadmium 

60 10B 03/3r/09 60108 o4/03/09 1 440-41 -3 Chrom-ium 5 5 U 

60 10B 03/31/09 60 108 o4/03/oe 7440-50-B vvuyv! 2 2 U 

7000A 03/3r/09 1 427 o4/01/09 1 439-92-7 1 I U 

U60 10B 03/3r/09 6 0108 o4/03/09 1 440-22-4 Silver 3 3 

60108 03/3r/09 60 10B o4/03/09 1 440-66-6 LLT\C LO 10 U 

U-AnaIyte undetected at given RL 
RL-Reporting Limit 

FORM-I 



INORGANICS A}IALYSIS DATA SHEET 
DISSOLVED METAf,S 
Page 1 of 1 

5:mple ID: LAB CONTROL 

Lab SampJ-e f D: OS60LCS 
LIMS ID:09-7569 
Matrix: Water 

QC Report No: OS60-The Boeing Company
Project z BP2 SOURCE CONTROL 

Data Release Authorized: Date Samnl er] : NA 
Renorfcrl: O4/1O/09 Date Received: NA 

BI.ANK SPTKE QUALITY CONTROL REPORT 

Analyte 
Analysis 
Method 

Spike 
Found 

Spike
Added 

t 
Recovery O 

Arsenic 
Cadmi-um 
Chromium 

Lead 
S i lver 
Zinc 

7060A 
60 10B 
6 010B 
6 0108 
1 42I 
60108 
6 010B 

20 
521 
501 
499 

19 
481 
500 

20 
s00 
500 
500 

20 
500 
500 

100% 
105 ? 

100? 
99 .82 
95.0C 
91 .4% 

100? 

Fannr1-ar-l i n rra/T 

N-Control limit not met 
Control Limits:. 80-I2O% 

FORM-VII 
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firsb#srb@ 
INCORPORATED 

INORGA}.IICS ANALYSIS DATA SHEET 
DISSOL\ru,D META].S Samp1e ID: PL2SC-W-B-032809 
Paqe 1 of 1 SAI'{PLE 

Lab Sample ID: OS79A QC Report No: OS79-The Boeing Company 
LIMS ID:. O9-1662 Project: BOEING PLANT 2 SOURCE CONTROL 

Matrix: Water 
Data Release Authorize Date Sampled: 03/28/09 
Renortecl; O4 /1O/09 Date Received: 03/28/09 

Prep Prep AnalYsis AnalYsis 
Meth Date Method Date CAS Nunber Analyte Rt ltS/L O 

'1440-38-27OO0A 03/37/09 7060A 04/01 /09 Arsenic 1 1U 
60108 03/3I/09 60108 O4/03/09 1440-43-9 Cadmium 2 2U 
6O1OB 03/3I/09 6010B 04/03/09 '1440-4't-3 Chromi-um 5 5U 
60108 03/3I/09 6010B 04/03/09 7440-50-8 Copper 2 4 

7000A 03/3I/09 '7421 04/01 /09 1439-92-L Lead 1 1U 
3 3U6010B 03/3I/09 60108 O4/03/09 1 440-22-4 Sifver 

6O1OB 03/3I/09 6010B O4/03/09 7440-66-6 zinc 10 50 

U-Analyte undetected at given RL 
Rl-Reporting Limit 

FORM_I 
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Aisbff8rb@ 
INCORPORATED 

INORGANICS A}iIATYSIS DATA SHEET 
DISSOLVED METAI.S 
Page 1 of 1 

Lab Sample ID: OS798 
LIMS ID: 09-1663 
Matrix: Water hl i 
Data Rel-ease Authorized:.W 
Reported: 04/1O/09 [ fV 

Prep Prep Analysis Analysis 
Meth Date Method Date 

7000A 03/3L/09 7050A 04/01/09 
6010B 03/3r/09 60 10B 04/03/09 
6010B 03/37/09 60 10B 04/03/09 
6010B 03/3r/09 6010B 04/03/09 
7000A 03/3r/09 1 42I 04/01 /09 
60108 03/31/09 60 10B 04/03/09 
6010B 03/3r/09 6010B 04/03/09 

lI-An: l rzf a rrnflat^^f rf ai rranyLv urrvvuYULsu ^rl aL VIVsll RL 
Rl-Repoitinq Limit 

Sample ID: 	 PL2SC-W-J505-032809 
SA}.IPLE 

QC Report No: OS79-The Boeing Company
Project: BOEfNG PLANT 2 SOURCE CONTROL 

Dafe Semnl cd' 03/28 /09

Date Received: 03/28/09
 

CAS Nunber Analyte	 ps/L 

1 440-38-2 Arsenic 1 1 U 

1 440- 43-9 Cadmi-um 2 2 U 

'7 440-41-3 Chrom-ium 5 5 U 

7440-50-8 Copper 2 10 

1 439-92-7 Lead 1 1 U 

1 440-22-4 SiIver 3 3 U 

7 440-66-6 Zlnc 10 90 

FORM-I
 



MERCURY ANALYSIS
 

ffi$&rt& : ffiffiffin8ffi 



INORGAI{ICS AI.TALYSIS DATA SHEET Aistfi:*@
Dissolved Mercury by Method SW747OA INCORPORATED 

Data Re1ease Authotrt"a{fij / QC Report No: oS61-The Boei-ng Company
Reported: 04/0L/09 Y lV Project: BP2 SOURCE CONTROL 
Date Received: 03/21 /09 U
Page 1 of 1 

Client,/ Date Prep Date 
ARf ID Sanpled Matrix Anal Date RL Result 

PL2SC-EB1-032109 03/21 /O9 Water 03/30/09 20.0 20.0 U 

os61A 09-7570 04/0r/09 

MB-033009 NA Water 03/30/09 20.0 20.0 U 

Method Blank 04/0I/09 

Reported in ng/L 

Rl,-Analytical reportinq lrmit 
U-Undetected at reported detection limit 

FORM-I 

ilftffie"€tr ; ffiffiffiGa€ 



TNORGANICS AI{AIYSTS DATA SHEET 
DISSOLVED METAIS g:mFJ-e ID: PL2SC-EBl-O327O9 
Page 1 of 1 DUPLICATE 

Lab Sample ID: 0561A f)f- RannrJ- NTn. f)Q61-Tho Rnoina > fr_Jmpany
LIMS ID:09-7570 Project:. BP2 SOURCE CONTROL 
Matrix: V,later A^ a !/'
Data ReLease Autho r Lzed,lWV Date Sampled: 03/21/09 
Reoorf ecl : O4 /01 /09 \{ l- Date Received: 03/21 /09\-/ 

}4ATRIX DUPLICATE QUAITTY CONTROL REPORT 

Anal-yte 
Anal-ysis
Method Sample Duplicate RPD 

Control 
Linit O 

Mercury 14'l0A 20.0 U 20.0 tJ 0.02 +/- 20.0 L 

PannrfaA in nn/r 

*-ControI Limit Not Met 
L-RPD Invalid, Limit : Detection Limit 

FORM-VI 
6 !4 tS41_.2: e&i6E4E6& 



Alsbilsrb@ 
INCORPORATED 

INORGANICS ANALYSIS DATA SHEET 
DISSOLVED METAIS Sample ID: PL2SC-EBI-032?09 
Page 1 of 1 }{ATRIX SPIKE 

Lab Sample fD: 0561A QC Report No: OS61-The Boeing Company 
LIMS ID:09-7570 Project: BPZ SOURCE CONTROL 
Matrix: Water /\-
Data Release Authorizedt /V\i 

. 

,, Date Sampled: 03/21 /09
Reported 04/OL/09 V( \V Date Received: 03/21 /09

\-/ 

}4ATRIX SPIKE QUAI,ITY CONTROL REPORT 

Analysis Spike 
Analyte Method SamPle SPike Added Recovery A 

Mercury 1410A 20.0 U 99.4 100 99.42 

Pannrfad i n nalT, 

N-Control Llmit Not Met 
!l-o- Qannrrarrz NIa'|- Annl icel-rl e S:mnllr o !\suvvsrJ rrvL nIJ}Jrruovfu, uqrtllJIs 

Nla-NI^f Annl i c:hl o An: I rrf c Nnf SninvIJ4 reqvru, 

c Concen1- rat i on ufvrr 

ked 
Tnorvv Hi oh rrrYrt 

Pcr.Fnf Recorrerv Limits: '15-725% 

FORM-V 



Ais5fi8rr@ 
INCORPORATED 

INORGA}TICS ANAI.YSIS DATA SHEET 
DTSSOLVED META],S ganple ID: I"AB CONTROL 
Page 1 of 1 

Lab Sample ID: OS61LCS QC Report No: OS61-The Boeing Company 
LIMS I D: 09-15'7 0 Project:. BP2 SOURCE CONTROL 
Matrix: Water 
Data Refease Authorized: D:'|-c S:mnled' NA 
Reported:04/01-/09 Date Received: NA 

BI"ANK SPIKE QUAJ,ITY CONTROL REPORT 

Analysis Spike Spike t 
Analyte Method Found Added Recovery O 

Mercury 1470A 196 200 98.0% 

Rannrl-od in nn/T. 

N-Control li-mit not met 
Contro.L Limits : 80-120% 

FORM-VII 

{3ffiLEG : ffiffiffiffi? 



INORGANICS AI\TAJ,YSIS DATA SHEET Alsb#:rz@
Dissolwed Mercury by Method SW747OA INCORPORATED 

Data Release Authorized: QC Report No: OS73-The Boeing Company
Reported: 04/0I/09 Pro-iect: BOEING PLANT 2 SOURCE CONTROL 
Date Received: 03/28/09
Page 1 of 1 

Client/ Date Prep Date 
ARI ID Sanpled lrI;atrix Anal Date RL ResuJ-t 

PL2SC-W-B-032809 03/28/09 Water O3/3I/09 20.0 20.0 U 

os73A 09-76s8 04 /0L/09 

PL2SC-W-J505-032809 03/28/09 Water O3/37/O9 2O.O 2O.0 U 

os73B 09-1659 04/07/09 

MB-033109 NA Water 03/37/09 20.0 20.0 U 

Method B]ank 04 / 01/ 09 

Reported in ng/L 

RL-Analytical reporting J-imit 
U-Undetected at reported detection llmit 

FORM-I 

LFtsd E"+ ::g ; WffHq# -E"4 eg 

























































 

Filter Bag Weight Analysis for OY07
 

Stormwater Source Control
 
Boeing Plant 2
 

Data Package ID: OY07 As Reported 

OY07 With Assumed 

Correction OR49 OY07 OC61 OM42 OW01 OG77 

Sample ID: PL2SC-SS-B-050709 PL2SC-SS-A-031909 PL2SC-SS-A-050709 PL2SC-SS-I-120308 PL2SC-SS-J249-021209 PL2SC-SS-J505-041709 PL2SC-SS-Z-010809 

Filter Bag Wet Weight (g): 681.2 681.2 317.04 679.22 662.03 652.36 649.7 613.84 
Metals Split (g): 5.04 5.04 0 5.15 6.52 14.18 5.05 14.21 
Filter Bag Dry Weight: 675.9 175.9 112.3 172.02 169.11 170.65 169.62 168.67 
Water Loss (g): 0.26 500.26 204.74 502.05 486.4 467.53 475.03 430.96 
Water Loss (%): 0.04% 74% 65% 74% 74% 73% 74% 72% 

Average Water Loss (Excluding OY07): 72%
	

Notes:
	
"Assumed correction" uses a final dry weight of 175.90 g instead of the reported value of 675.90 g.
	

July 2009 Page 1 of 1
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1.	 INTRODUCTION 

A total of eight stormwater samples including a field duplicate, seven filter bag samples, and nine 
equipment blank samples were collected November 2008 through May of 2009.  This sampling 
was conducted as part of the 1994 Administrative Order on Consent between Boeing and EPA 
Region X and details are specified in the Revised Stormwater Source Control Work Plan – 
Attachment A – Sampling and Analysis Plan (Golder and Floyd| Snider, 2007).   The purpose of 
the stormwater sampling is to identify potential sources and extent of contamination to the 
Duwamish Waterway.  Samples were analyzed by Analytical Resources Incorporated (ARI) of 
Tukwila, Washington for the following parameters:  

•	 Semivolatile organic compounds (SVOC) by EPA Method 8270D GC/MS 
•	 Polynuclear Aromatic Hydrocarbons (PNAs) by EPA Method 8270D GC/MS SIM 
•	 Polychlorinated biphenyls (PCBs) by EPA Method 8082 
•	 Metals (Arsenic, Cadmium, Chromium, Copper, Mercury, Lead, Silver, and Zinc) by 

EPA Methods 6010B, 7000 Series, and 200.8.   
•	 pH by EPA Method 150.1. 

Samples were analyzed in accordance with procedures described in Test Methods for Evaluating 
Solid Waste, Physical/Chemical Methods (USEPA SW-846, 3rd edition) 8270D, 8270D-SIM, 
8082, 6010B, 7060, 7421, 7470, and EPA Method 200.8, Revision 5.5; Determination of Trace 
Elements in Water and Wastes by Inductively Coupled Plasma-Mass Spectrometry. 

2.	 SAMPLE DELIVERY GROUPS, SAMPLES, AND ANALYSES 

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

NZ46/NZ56 (PCBs and Dissolved Metals): 

PL2SC-EB1-111108 PL2SC-EB2-111108 

OB32/OB33 (Dissolved Metals): 

PL2SC-W-I-112008 

OB37/OB38 (PCBs and Dissolved Metals): 

PL2SC-EB3-112108 

OC61/OC62 (PCBs, Total and Dissolved Metals): 

PL2SC-SS-I-120308 PL2SC-W-EB2-120308 

OG55/OG57 (SVOCs, PAHs, pH, and Dissolved Metals): 

PL2SC-W-G-010609 PL2SC-W-V-010609 PL2SC-W-DUP-010609 

OB70/OG74 (Dissolved Metals and pH): 

Stormwater_SC_2008-2009_DV Report_06152009_FINAL Golder Associates 	 June 2009 
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PL2SC-W-Z-010709 

OG77 (PCBs and Metals): 

PL2SC-SS-Z-010809 

OH84 (PCBs and Dissolved Metals): 

PL2SC-EB1-011309 PL2SC-EB3-011309 

OM42 (PCBs and Metals): 

PL2SC-SS-J249-021209 

ON49/ON53 (PCBs and Dissolved Metals): 

PL2SC-EB3-021909 

OO10/OO11 (Dissolved Metals): 

PL2SC-W-J249-022309 

OO85/OO87 (PCBs and Dissolved Metals): 

PL2SC-EB1-022709 PL2SC-SS-J249-022709 (not analyzed) 

OP48/OP51 (Dissolved Metals): 

PL2SC-W-A-030509 

OR49 (PCBs and Metals): 

PL2SC-SS-A-031909 

OS60/OS61 (PCBs and Dissolved Metals): 

PL2SC-EB1-032709 

OS73/OS79 (Dissolved Metals): 

PL2SC-W-B-032809 PL2SC-W-J505-032809 

OW01 (PCBs and Metals): 

PL2SC-SS-J505-041709 

OY07 (PCBs and Metals): 

PL2SC-SS-A-050709 (re- PL2SC-SS-B-050709 
sampled for metals) 
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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 specified in the Revised Stormwater Source Control Work Plan – Attachment 
A - Sampling and Analysis Plan (SAP) is a Level 1 which is considered a basic review.  Level 2, a 
more detailed (per SAP Tables 4-7) validation was performed per Golder’s request (April 4, 
2007). 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.	 SAMPLING, DOCUMENTATION AND REPORTING 

•	 It was noted during review of the Revised Stormwater Source Control Work Plan – 
Attachment A - Sampling and Analysis Plan (SAP) that various compounds were not 
analyzed or did not meet requested reporting limits for SVOCs and PNAs.  In some cases 
action levels were set to the laboratory reporting limit (RL) as laboratory RLs were 
greater than National Recommended Water Quality Criteria for Priority Toxic Pollutants 
(NRWQC) criteria.   

•	 Table 7 of the SAP specifies that ARI sufficiently demonstrate analyst capability and 
method detection limit (MDL) studies for EPA Methods 8270D and 8270D SIM.  ARI’s 
Laboratory Quality Assurance Plan (LQAP) specifies standard operating procedures and 
other elements of ARI’s training program.  Internal and/or external performance 
evaluation samples are used periodically to assess staff competency.  Unacceptable 
results or insufficient number of performance evaluation samples will result in remedial 
or additional training as specified in ARI’s LQAP.  ARI MDL studies are performed and 
calculated in accordance with 40 CFR Part 136, Appendix B and are periodically updated 
as necessary and/or according to regulatory requirements. 

•	 All SDGs: Recorded cooler temperatures occasionally exceeded the recommended 
temperature (4˚C + 2˚C) for sample preservation.  No action was taken since the samples 
are delivered to the laboratory on the same day as sample collection. 

•	 SDGs OC61, OG77, OM42, OR49, OW01, and OY07:  Filter bag samples (also referred 
to as suspended solids) were collected over extended periods of time (1 to 2 week period 
or longer when necessary) and were "collected" on a given day.  Chain of custody date 
represents the date the filter bag was removed from the system and submitted to the lab. 
Filter bag samples were analyzed for PCBs and metals.   

•	 All SDGs: In early 2007, due to ongoing zinc contamination within ARI’s metals 
laboratory, zinc reporting level for EPA Method 6010B was revised from 6 µg/L to 10 
µg/L (0.6 mg/kg to 1 mg/kg for solids).  The revised reporting limit is slightly higher than 
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the approved quality assurance project plans.  No action was taken as this detection limit 
is well below the action level of 81 µg/L for water (960 mg/kg for solids). 

•	 Various SDGs: Metal results for water samples are reported with mg/L instead of µg/L 
units. ARI indicates that this due to internal reporting procedures and project continuity. 
Efforts are being made by ARI to ensure consistent reporting.  No action was taken other 
than to alert the data user. 

•	 SDGs NZ56, OB33, OB38, OC62, OG57, OG74, OH86, ON53, OO10, OO87, OP51, 
OS61, and OS79:  Refer to these SDGs for dissolved mercury results. 

•	 SDG NZ46/NZ56: Equipment blank (PL2SC-EB1-111108) does not correspond to any 
samples.  Sampler was found covered with an oily substance in the catch basin shortly 
after setup, was dismantled and re-built once the location (18-249) was cleaned (comm. 
with L. Shea). Equipment blank (PL2SC-EB2-111108) corresponds to samples in SDGs 
OB32/OB33 and OC61 (water and filter bag samples, respectively). 

•	 SDG OB37/OB38: Equipment blank (PL2SC-EB3-112108) corresponds to samples in 
SDGs OG70/OG74 and OG77 (water and filter bag samples, respectively). 

•	 SDG OC61/OC62: Equipment blank (PL2SC-EB2-120308) corresponds to samples in 
SDGs OS73/OS79 and OW01 (water and filter bag samples, respectively). 

•	 SDGs OG55/OG57: Equipment blanks are not associated with these samples as they were 
collected by hand or peristaltic pump with dedicated tubing.  

•	 SDG OH84/OH86: Equipment blank (PL2SC-EB1-011309) corresponds to samples in 
SDGs OO10/OO11 and OM42 (water and filter bag samples, respectively). Equipment 
blank (PL2SC-EB3-011309) does not correspond to any samples.  Results for this 
equipment blank necessitated cleaning of the equipment and resampling based on Cu and 
Zn detects. 

•	 SDG ON49/ON53: Equipment blank (PL2SC-EB3-021909) corresponds to samples in 
SDGs OS73/OS79 and OY07 (water and filter bag samples, respectively). This 
equipment blank is the new one collected after the Cu and Zn detects found in the 
equipment blank from SDG OH84/OH86. 

•	 SDG OO85/OO87: Equipment blank (PL2SC-EB1-022709) corresponds to samples in 
SDGs OP48/OP51 and OR49 (water and filter bag samples, respectively). 

•	 SDG OS60/OS61: Equipment blank (PL2SC-EB1-032709) corresponds to samples in 
SDG OY07 (filter bag sample). 

•	 SDG OB32/OB33: Upon sample receipt, it was noted that there was a sample ID 
discrepancy between the Mercury bottle and the chain of custody: the bottle said 
‘PL2CS’ while the chain of custody stated ‘PL2SC’.  ARI resolved the discrepancy to 
‘PL2SC’. 
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•	 SDG OO85/OO87: There was a note from ARI on the chain of custody about a sample 
ID discrepancy.  The lab had resolved a sample time discrepancy on sample PL2SC-W­
J249-022309 of 1630 versus 1130.  The correct time was 1130. 

•	 SDG OO85/OO87: A filter bag PL2SC-SS-J249-022309 was submitted but put on hold. 
The Golder project manager cancelled analysis of this sample because a filter bag was 
taken from the same location (in SDG OM42) before a water sample was collected.  The 
filter bag was collected before the water sample because the filter bag had become 
clogged. As a result, a new filter bag (submitted in this SDG, but not analyzed) was 
placed in the sampler in order to collect a water sample during the subsequent wet event 
(comm. with L. Shea). 

•	 SDG OR49: The sample ID was listed incorrectly on the chain of custody as PL2SC-SS­
A-030509. It was changed by Golder to PL2SC-SS-A-031909 upon receipt. 

•	 SDG OR49: PCB analysis was requested erroneously according to the work plan and 
analyzed before it was noticed by Golder.  Boeing was notified of the discrepancy.  Also, 
there was not enough volume for metals analysis, so the sampling apparatus had to be set 
up again and a new filter bag collected as part of SDG OY07. 

•	 SDGs OG55 and OB70:  pH analysis was requested for the samples submitted for these 
SDGs since the field meter was not in working order on the day of sample collection.  
The DV performed a cursory review of the sample results and found that transcriptions, 
holding times, and associated QC were in control.  The only item of note is that sample 
PL2SC-W-DUP-010609 on SDG OG55 was not analyzed as requested.  The Golder 
project manager was contacted and it was observed that normally, in the field, a duplicate 
sample would not have a second pH reading taken when the sample was collected.  No 
further action was required. 

•	 SDG OY07: The lab reports PCB data as Total µg and does not incorporate the moisture 
content or sample weight in the data package.  Upon receipt of the data, Golder calculates 
the concentration of PCBs in µg/kg-solids based on handwritten filter bag wet and dry 
weight data provided by the laboratory.  For sample PL2SC-SS-B-050709, the filter bag 
“dry weight” and “dry weight without plastic ring” were reported as 675.90 g and 667.54 
g, respectively. The wet weight was reported as 681.20 g, resulting in a water loss value 
of 0.04 %.  This value was inconsistent with historical water losses (ranging from 65 to 
74%). The lab was contacted to confirm these values since a wet weight of 175.90 g and 
167.54 g would be more consistent with historical values.  The lab agreed with the 
suspicion, but had no way of verifying this, as the analysis was over and the filter bag had 
been consumed. Unfortunately, the dry weight value is required to calculate the PCB 
concentration in the bag. As a result, ARI provided a letter explaining the situation and 
recommending the use of 175.90g and 167.54 g for the “dry weight” and “dry weight 
without plastic ring” values.  The letter is attached within Attachment B of the final 
report to be submitted to the EPA. 

•	 It should be noted that field duplicates were not collected for suspended solids since filter 
bag samples are collected over an extended time period making collection impossible.   

4.	 SEMIVOLATILE ORGANIC COMPOUNDS 
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The laboratory provided a full data package for the SVOC analyses, the items reviewed during 
validation are summarized below.  

4.1 Analytical Methods – acceptable 

Samples for SVOC analysis were analyzed by gas chromatography/mass spectrometry (GC/MS) 
using EPA SW846 Method 8270D. 

4.2 Sample Holding Times – acceptable 

All samples were extracted within 7 days for waters of sample collection and analyzed within 40 
days from extraction to analysis. 

4.3 Laboratory Reporting Limits 

The laboratory achieved the reporting limits (RLs) required by the approved SAP (Golder and 
Floyd|Snider, 2007) with the following exceptions: 

•	 SDG OG55: Thirteen target compounds: aniline, azobenzene, benzidine, 1,4-dioxane, 
retene, tributyl phosphate, triphenyl phosphate, alpha-terpineol, butyl diphenyl 
phosphate, butylatedhydroxytoluene, dibutyl phenyl phosphate, pyridine, and n­
nitrosodimethylamine were not analyzed for as requested on Table 3 of the SAP.  

•	 SDG OG55: Water reporting limits for target compounds 2,4,6-trichlorophenol, 2,4­
dinitrotoluene, 3,3’-dichlorobenzidine, bis-(2-chloroethyl)ether, hexachlorobenzene, 
nitroso-di-n-proplyamine, and pentachlorophenol were higher (by a factor of 10X) than 
requested because they were analyzed via GC/MS instead of GC/MS SIM as requested 
on Table 3 of the SAP.  For these 8 compounds, the action levels are less than the RLs:   

Compound SAP Reporting 
Limit (µg/L) 

OG55 Reporting 
Limit (µg/L) 

Action Level 
(µg/L) 

2,4,6-trichlorophenol 0.5 5 2.4 
2,4-dinitrotoluene 0.5 5 3.4 
3,3’-dichlorobenzidine 0.5 5 0.5 
bis-(2-chloroethyl)ether 0.1 1 0.53 
hexachlorobenzene 0.1 1 0.1 
nitroso-di-n-proplyamine 0.5 5 0.51 
pentachlorophenol 0.5 5 3 

4.4 Instrument Calibration and Tuning 

A review of the instrument calibration, calibration frequency, and tuning was performed.  All of 
the calibration criteria for the target analytes, as listed on Table 7 of the SAP, were met with the 
following exceptions: 

Sample Compound Qualification Reason 
OG55 
PL2SC-W-G-010609 

Benzoic Acid UR/J ICAL R2 < 0.995. 
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4.5 Internal Standards Recovery - acceptable 

Internal standard areas and retention times for all field samples, associated quality control, and 
calibration data were within established quality control limits.   

4.6 Blank Contamination – acceptable 

The method blanks were free of contamination.   

4.7 Surrogate Recovery – acceptable 

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

4.8 Matrix Spike Compound Recovery – acceptable 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses were not performed.  Refer to 
LCS/LCSD results for a measure of precision and accuracy.    

4.9 Laboratory Control Sample Recovery – acceptable 

Laboratory control/laboratory control duplicate samples (LCS/LCSD) were evaluated using ARI 
control limits.  LCS/LCSD % recoveries and RPD were acceptable and within specified criteria.    

4.10 Field Duplicate Sample Analysis 

Field duplicate samples were not collected and analyzed for SVOCs due to reasons (limited 
volume and high variability) described in the approved SAP Section 3.1.4.  

5.	 POLYNUCLEAR AROMATICS 

The laboratory provided a full data package for the PNA analyses, the items reviewed during 
validation are summarized below.  

5.1 Analytical Methods – acceptable 

Samples for PNA analysis were analyzed by selected ion monitoring (SIM) gas 
chromatography/mass spectrometry (GC/MS) using EPA SW846 Method 8270D SIM. 

5.2 Sample Holding Times – acceptable 

All samples were extracted within 7 days for waters (14 for soils) of sample collection and 
analyzed within 40 days from collection to analysis.   

5.3 Laboratory Reporting Limits 

The laboratory achieved the reporting limits (RLs) required by the approved SAP (Golder and 
Floyd|Snider, 2007) with the following exceptions: 

•	 SDG OG55: Nine target compounds 2,4,6-trichlorophenol, 2,4-dinitrotoluene, 3,3’­
dichlorobenzidine, benzidine, bis-(2-chloroethyl)ether, hexachlorobenzene,  n­
nitrosodimethylamine,  nitroso-di-n-proplyamine, and pentachlorophenol were not 
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analyzed via EPA Method 8270D SIM as stipulated on Table 3 of the SAP.  Seven of the 
nine target compounds listed above were analyzed by EPA Method 8270D, but the 
requested reporting limits were not met (see section 4.3 above for details).  The 
remaining two target compounds (benzidine and n-nitrosodimethylamine) were not 
analyzed by the lab (see section 4.3 above).  No action required since these compounds 
are not analyzed by 8270D SIM , thus the method was listed incorrectly in the SAP. 

•	 SDG OY07: LCSD percent recovery was out of control and greater than the work plan 
control limits of 50-130%.  No action was necessary since the ARI control limits have 
been updated since the work plan was written. 

5.4 Instrument Calibration and Tuning – acceptable 

A review of the instrument calibration, calibration frequency, and tuning was performed.  All of 
the calibration criteria for the target analytes, as listed on Table 7 of the SAP, were met.    

5.5 Internal Standards Recovery – acceptable 

Internal standard areas and retention times for all field samples, associated quality control, and 
calibration data were within established quality control limits.   

5.6 Blank Contamination – acceptable 

The method blanks were free of contamination. 

5.7 Surrogate Recovery – acceptable 

All surrogate recoveries were within control limits. 

5.8 Matrix Spike Compound Recovery – acceptable 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses were not performed.  Refer to 
LCS/LCSD results for a measure of precision and accuracy.    

5.9 Laboratory Control Sample Recovery – acceptable 

Laboratory control/laboratory control duplicate samples (LCS/LCSD) were evaluated using ARI 
control limits.  LCS/LCSD % recoveries and RPD were acceptable and within specified criteria.   

5.10 Internal Standards Recovery – acceptable 

Internal standard areas and retention times for all field samples, associated quality control, and 
calibration data were within established quality control limits.   

5.11 Field Duplicate Sample Analysis 

Field duplicate samples were not collected and analyzed for PNAs due to reasons (limited volume 
and high variability) described in the approved SAP Section 3.1.4.   

6.	 POLYCHLORINATED BIPHENYLS 

Stormwater_SC_2008-2009_DV Report_06152009_FINAL Golder Associates 	 June 2009 

http:013-1646.009.300.08


  
  

 
  

 
 

 
 

  
 

 
 

 

 
 

 
  

 

 
 

 
  

 

 

 
  

 

 
 

  
 

 
 

 
 

 
 

   

Boeing Plant 2 – Stormwater Source Control – Sampling Round 3 Page 9
 
Data Validation QA/QC Review 013-1646.009.300.08
 

The laboratory provided a full data package for the PCB analysis and the items reviewed during 
validation are summarized below.  

6.1 Analytical Methods – acceptable 

Samples for PCB analysis were analyzed by gas chromatography/mass spectrometry (GC/MS) 
using EPA SW846 Method 8082. 

6.2 Sample Holding Times – acceptable 

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

6.3 Reporting 

The following sampling, documentation, and reporting discrepancies are noted: 

•	 Analyst notes indicated that a large volume of acid was necessary to perform cleanup on 
filter bag samples. No further action was required other than to note. 

6.4 Laboratory Reporting Limits – acceptable 

The laboratory achieved the reporting limits (RLs) required by the approved SAP (Golder and 
Floyd|Snider, 2007). 

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. 

6.5 Instrument Calibration – acceptable 

A review of the instrument calibration was performed.  All of the calibration criteria were met. It 
should be noted that the approved SAP (Golder and Floyd|Snider, 2007) indicates that continuing 
calibration verification should be performed every six samples and at the end of the analytical 
sequence. While USEPA Method 8082 (December 1996) recommends that a calibration standard 
be performed after each group of 10 samples the method requires that a calibration standard must 
be analyzed after each group of 20 samples.  Calibration standard analysis frequency was 
performed according to USEPA Method 8082 criteria.     

6.6 Internal Standards Recovery – acceptable 

Internal standard areas and retention times for all field samples, associated quality control, and 
calibration data were within established quality control limits. 

6.7 Blank Contamination – acceptable 

The method blanks and associated equipment blanks were free of target compounds.  

6.8 Surrogate Recovery 

All surrogate recoveries were within control limits except for the following: 
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•	 SDG OC61: PCB surrogate % recoveries for Sample PL2SC-SS-I-120308 were “diluted 
out” due to sample matrix interference and subsequent dilution.  No action was taken on 
this basis. Method blank and laboratory control sample surrogate recoveries are 
acceptable. 

•	 SDG OG77: PCB surrogate % recoveries (PL2SC-SS-Z-010809) were “diluted out” due 
to sample matrix interference and subsequent dilution.  No action was taken on this basis.  
Method blank and laboratory control sample surrogate recoveries are acceptable.   

•	 SDG OM42: PCB surrogate % recoveries (PL2SC-SS-J249-021209) were “diluted out” 
due to sample matrix interference and subsequent dilution.  No action was taken on this 
basis. Method blank and laboratory control sample surrogate recoveries are acceptable. 

•	 SDG OW01: PCB surrogate % recoveries (PL2SC-SS-J505-041709) were “diluted out” 
due to sample matrix interference and subsequent dilution.  No action was taken on this 
basis. Method blank and laboratory control sample surrogate recoveries are acceptable. 

6.9 Matrix Spike Compound Recovery – acceptable 

Matrix Spike/Matrix Spike Duplicate (MS/MSD) analyses were not performed on suspended 
solids and stormwater due to reasons (limited volume and high variability) described in the 
approved SAP Section 3.1.4.  Refer to LCS/LCSD results for a measure of precision and 
accuracy. 

6.10 Laboratory Control Sample Recovery – acceptable 

Laboratory control samples (LCS) were evaluated using ARI’s control limit criteria.  It should be 
noted that Table 4 of the SAP specifies PCB acceptance criteria for solids.  ARI control limit 
criteria are as stringent if not more stringent than limits specified in Table 4.  LCS/LCSD % 
recoveries and RPD were acceptable and within specified criteria. 

6.11 Field Duplicate Sample Analysis 

Field duplicate samples were not collected and analyzed for PCBs due to reasons (limited volume 
and high variability) described in the approved SAP Section 3.1.4. 

7.	 INORGANICS 

The laboratory provided a full data package for the inorganic analysis; the items reviewed during 
validation are summarized below.  

7.1 Analytical Methods – acceptable 

Samples for total and dissolved metals analysis were prepared using EPA Methods 3010A, 
3050B, 7000A, 200.8, or acid digestion.  Metals analysis was completed by EPA Methods 
6010B, 7000 Series, and 200.8.  Samples for trace mercury analysis were prepared and analyzed 
by cold vapor atomic absorption spectrometry (CVAA) using EPA Method 7470A.  

7.2 Sample Holding Times – acceptable 
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All samples were prepared and analyzed within the recommended holding period from the date of 
collection; 180 days for metals and 28 days for mercury.  All holding time criteria were met. 

7.3 Laboratory Reporting Limits 

The laboratory achieved the reporting limits (RLs) required by the approved SAP (Golder and 
Floyd|Snider, 2007) with the following discussion: 

•	 In early 2007, due to ongoing zinc contamination within ARI’s metals laboratory, zinc 
reporting level for EPA Method 6010B was revised from 6 µg/L to 10 µg/L (0.6 mg/kg to 
1 mg/kg for solids).  The revised reporting limit is slightly higher than the approved 
quality assurance project plans.  No action was taken. 

•	 The reporting limits were not met in cases in which the samples were analyzed at 
dilutions due to high concentrations of target compounds or interferences.  No action was 
taken. 

7.4 Initial and Continuing Calibration Verification – acceptable 

All initial calibration, initial calibration verification (ICV) and continuing calibration verification 
(CCV) sample analysis results for total and dissolved metals analyses were within 10% of the 
initial calibration. CCV samples were performed every 10 samples and at the end of an analytical 
sequence. Instrumental precision criteria as specified on SAP Tables 5 and 6 were met.  

7.5 Blank Contamination 

The equipment, method, and continuing calibration blanks were free of target compounds with 
the following exceptions and discussion: 

Samples Analyte Qualification 
OB32 
PL2SC-W-I-112008 

Zn (60 µg/L) J+ – Elevated (estimated) result due to 
equipment blank contamination (SDG 
NZ46 – 10 µg/L) 

OO10 
PL2SC-W-J249-022309 

Cu (8 µg/L) J+ – Elevated (estimated) result due to 
equipment blank contamination (SDG 
OH84 – 3 µg/L) 

OS79 
PL2SC-W-J505-032809 

Cu (10 µg/L) J+ – Elevated (estimated) result due to 
equipment blank contamination (SDG 
OC61 – 9 µg/L) 

Early 2007 ARI had some ongoing zinc contamination within their metals laboratory thus zinc 
was analyzed via EPA Method 200.8 instead of EPA Method 6010B.  Zinc reporting limits for 
EPA Method 200.8 are less than EPA Method 6010B reporting limit of 6 µg/L (historical 
reporting limit) at 4 µg/L.  ARI resolved the internal zinc contamination and effective March 4, 
2007 EPA Method 6010B reporting limit for zinc is 10 µg/L (Method Detection Limit and 
Reporting Limit Summary for ICP-OES). No action was taken other than to note this.   

7.6 Laboratory Control Sample Recovery – acceptable 
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LCS (blank spike) samples were performed with each analytical batch. All LCS recoveries and 
relative percent differences (RPDs) were acceptable and within the QC limits of 80 to 120 
percent. 

7.7 Matrix Spike/Matrix Spike Duplicate Analysis – acceptable 

Matrix Spike (MS) analysis was performed on selected stormwater and suspended solid samples.  
Blank spike data was used to assess accuracy in cases where matrix spike quality control was not 
performed (in most cases due to limited sample volume) by ARI.   The metals MS percent 
recoveries were acceptable.  

7.8 Duplicate Analysis – acceptable 

Laboratory duplicate analysis was performed on selected water and suspended solid samples.  
Field duplicate data was used to assess precision on water samples associated with SDG 
OG55/OG57. Laboratory duplicate analysis was not performed on the remaining SDGs for a 
number of reasons which include a) precision analysis was unnecessary on SDGs where the sole 
sample was an equipment blank or b) limited sample volume.  Duplicate analysis criteria were 
met with the following exceptions: 

•	 SDG OG55: Copper sample and laboratory duplicate (PL2SC-W-V-010609) results were 
4 and 3 µg/, with an RPD of 28.6%.  No qualifier is necessary due to samples being < 5X 
the RL and there is higher variability at lower concentrations. 

•	 SDG OG55: Copper sample and field duplicate (PL2SC-W-V-010609 and PL2SC-W­
DUP-010609) results were 4 and 3 µg/L, with an RPD of 28.6%.  No qualifier is 
necessary due to samples being < 5X the RL. 

•	 SDG OG55: Arsenic sample and field duplicate (PL2SC-W-V-010609 and PL2SC-W­
DUP-010609) results were 2 and 1 µg/L, with an RPD of 66.7%.  No qualifier is 
necessary due to samples being < 5X the RL. 

7.9 Interference Check Sample Analysis – acceptable 

All interference check sample analysis results for total metals were within 20% of the true value, 
analyzed at the appropriate frequencies. 

7.10 Linear Range Check Standard – acceptable 

The linear range check standard analyzed for ICP analyses was within ±10%. 

7.11 ICP Serial Dilution Analysis – acceptable 

All serial dilution results were less than 10% difference between the initial and final results and 
less than 50 times the sample IDL. 

7.12 Internal Standard Analysis 

Internal standard recoveries for metals were not assessed in part because this data is not 
summarized by ARI (it is not achievable with current LIMS setup) and because this data is only 
available in the raw data package.  If internal standard recovery is outside criteria the laboratory 
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follows standard operating procedures (consistent with the referenced method) to identify and 
address the issue.  Typically steps include flushing the instrument with a rinse blank followed by 
analyzing a calibration blank to assess internal standard responses, and based on these results 
(determining that instrument drift isn’t occurring) reanalyzing the sample at a dilution. Since 
associated quality control was within criteria an assessment of internal standards is not necessary 
for a Level 1 review.  

7.13 Field Duplicate Sample Analysis – acceptable 

Field duplicate sample pair is as follows: 

Laboratory SDG Sample Field Duplicate Sample 
OG55/OG57 PL2SC-W-V-010609 PL2SC-W-DUP-010609 

Work plan goals for precision were met for dissolved metals.  See further discussion in section 
7.8 above. 

8. 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 
quantitation limit. 

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

J+ – 	 The result is an estimated quantity, but the result may be biased high. 

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. 

UY – 	 PCB Methods Only.  The laboratory uses the Y qualifier when interferences (usually the 
presence of the overlapping PCB Aroclor at high concentrations) cause the detection limit 
to be raised. The Y-flagged Aroclor may be present at concentrations less than equal to 
the limit reported, but in the opinion of the analyst, insufficient information is present to 
confirm the detection according to the method’s protocols.  The concentration should be 
treated as a non-detected value at a raised detection limit.  The “U” has been added to the 
lab’s “Y” qualifier to stress that the sample should be treated as a non-detected value.  
The reporting limit is elevated due to interference.  The result is not detected. 
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9. 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 I 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. 

Jill Lamberts 
Staff Environmental Scientist 

May 8, 2009 
Date 

Golder Associates Inc. 

Kent M. Angelos 
June 15, 2009 
Date 

Principal and Project Director 
Golder Associates Inc. 
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