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could not be collected from deeper than 4 ft BGS at the subject property because the water table was 

elevated to within 4 ft of the ground surface due to seasonal fluctuations.  Additionally, based on helium 

leak detection tests, a competent seal could not be achieved with the Post Run Tubing (PRT) soil gas 

sampling equipment setup.  Therefore, the soil gas sampling was not conducted. 

 

SOIL AND GROUNDWATER SAMPLING 

On January 25 through January 27, 2011, Cascade Drilling advanced 17 direct-push borings at the 

subject property to collect soil and groundwater samples.  Borings were advanced to depths ranging from 

8 ft BGS to 15 ft BGS.  Soil samples were collected from 15 of the 17 borings and groundwater samples 

were collected from all 17 borings, as summarized in Table 1.  One boring was also completed at location 

DP-25, but the boring encountered backfill from the diesel generator area excavation, so the drilling rig 

moved about 15 ft to the west and completed boring DP-25b.  A groundwater sample was collected from 

DP-25, but was not analyzed.  Boring DP-25b replaced boring DP-25, so boring DP-25 is not included in 

Table 1, on Figure 2, or discussed in the sections below. 

The soil and groundwater samples were delivered to Analytical Resources, Inc. of Tukwila, 

Washington and samples were submitted for selected analysis for volatile organic compounds (VOCs) by 

Method SW8260C, gasoline-range total petroleum hydrocarbons (TPH-G) by Method NWTPH-G, diesel-

range total petroleum hydrocarbons (TPH-D) and oil-range petroleum hydrocarbons (TPH-O) by Method 

NWTPH-Dx, hexavalent chromium by Method SM3500CrD, and arsenic by Method 200.8. 

The analytical results for soil and groundwater were compared to preliminary Washington State 

Model Toxics Control Act (MTCA) Method B cleanup levels for screening purposes.  The analytical 

results for the soil samples are provided in Table 2 and are summarized as follows: 

 TPH-G was detected at a concentration of 790 milligrams per kilogram (mg/kg) in the sample 
collected from DP-24 at a depth of 6 to 7 ft BGS.  The detected concentration is greater than 
the screening level (100 mg/kg).  TPH-G was also detected in the sample collected at a depth 
of 8 to 9 ft BGS from DP-24, but the detected concentration (an estimated 23 mg/kg) is less 
than the screening level).  TPH-G was also detected in the sample collected at a depth of 4.5 
to 5 ft BGS from DP 25b, but the detected concentration (56 mg/kg) is less than the screening 
level.  The deeper sample (7 to 8 ft BGS) from DP-25b was not submitted for laboratory 
analysis.  The laboratory analytical report indicates that the reported detections are within the 
gasoline range, but do not match an identifiable gasoline pattern. 

 TPH-D was detected at DP-24 (7.0 mg/kg) and DP-25b (560 mg/kg) at concentrations less 
than the screening level (2,000 mg/kg).  TPH-O was detected at DP-25b (43 mg/kg) at a 
concentration less than the screening level (2,000 mg/kg). 

 VOCs were detected in each of the five soil samples analyzed for VOCs at concentrations 
greater than the laboratory reporting limits.  At DP-17 and DP-19, two compounds were 
detected, at DP-20, three compounds were detected, and at DP-21, four compounds were 
detected.  The detected concentrations at these locations were all less than their respective 
screening levels.  At DP-18, five compounds were detected at concentrations greater than the 
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laboratory reporting limits.  The detected concentration of methylene chloride [24 
micrograms per kilogram (µg/kg)] in the sample from DP-18 is slightly greater than the 
screening level (22 µg/kg).  The detected concentrations of the other compounds detected at 
DP-18 were all less than their respective screening levels. 

 Arsenic was detected in each of the 12 soil samples analyzed for arsenic at concentrations 
greater than the laboratory reporting limits.  The detected concentrations are all below the 
screening levels, with the exception of arsenic at DP-32 (7.7 mg/kg) and DP-33 (8.6 mg/kg), 
which are slightly greater than the screening level (7 mg/kg). 

 Hexavalent chromium was not detected in any of the soil samples at concentrations greater 
than the laboratory reporting limits. 

The analytical results for the groundwater samples are provided in Table 3 and are summarized as 

follows: 

 TPH-G was detected in two of the four groundwater samples analyzed (DP-24 and DP-25b) 
and TPH-Dx was detected in one of the groundwater samples analyzed (DP-25b) at a 
concentration greater than the laboratory reporting limit.  All of the detected TPH-G and 
TPH-D concentrations were less than their respective screening levels.  TPH-O was not 
detected in any of the samples analyzed at concentrations greater than the laboratory 
reporting limits. 

 VOCs were detected in all five of the groundwater samples analyzed at concentrations greater 
than the laboratory reporting limits.  Three of the five samples indicated concentrations of 
VOCs greater than the screening levels: vinyl chloride was detected at DP-17 [0.8 
micrograms per liter (g/L)] and DP-18 (1.4 g/L) at concentrations greater than the 
screening level (0.29 g/L), and acetone was detected at DP-21 (980 µg/L) at a concentration 
greater than the screening level (800 µg/L). 

 Arsenic was detected above the laboratory reporting limit in all 16 of the groundwater 
samples analyzed at concentrations ranging from 0.3 µg/L to 115 µg/L.  The detected 
concentrations in 11 of the samples are greater than the MTCA Method B screening level 
(5 µg/L). 

 Hexavalent chromium was detected in one of the five groundwater samples analyzed (DP-30) 
at a concentration greater than the laboratory reporting limit.  The detected concentration 
[0.014 milligrams per liter (mg/L)] is less than the screening level (0.048 mg/L). 

CONCLUSIONS AND RECOMMENDATIONS 

As noted above, the Supplemental Phase II investigation was designed to address 

recommendations identified in the initial Phase II ESA, and to document current conditions at the subject 

property in the area of the former diesel generator and within the footprint of former Building 18-22 per 

Boeing Environment, Health, and Safety protocol.  Based on the findings of the Supplemental Phase II 

investigation, further evaluation does not appear warranted.  The conclusions of this investigation are as 

follows: 

1. Chlorinated Solvents in northeastern portion of subject property: Chlorinated solvents 
(methylene chloride and vinyl chloride) were detected in soil (methylene chloride only) and 
in groundwater (vinyl chloride only) in the northeastern portion of the subject property 
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consistent with the findings of the initial Phase II ESA.  The results of the initial and 
supplemental Phase II investigations indicate localized VOC contamination in this area at low 
concentrations, which is consistent with the results for the northern portion of the subject 
property from the previous Clearwater investigation in 2002.  Also consistent with the 
previous Clearwater investigation, the initial and supplemental Phase II investigations did not 
identify a source for the low concentrations of VOCs detected.  Given that a No Further 
Action (NFA) determination was issued by the Washington State Department of Ecology 
(Ecology) for this portion of the Boeing Space Center in 2003, and that contaminant 
concentrations are consistent with the findings of the investigations on which the NFA 
determination was based, no further investigation is warranted. 

2. Acetone in Groundwater (DP-21): Acetone was detected in groundwater at one location 
(DP-21) at a concentration greater than the screening level.  During the initial Phase II 
sampling, acetone was detected at a concentration slightly greater than the laboratory 
reporting limits, but well below the screening level, in one of the nine groundwater samples 
analyzed.  Acetone was not detected in the groundwater sample from location DP-2, which is 
downgradient of DP-21.  Acetone was detected at low concentrations in soil in this area; the 
detected concentrations were well below the screening level.  The analytical data do not 
suggest a source for acetone in soil or widespread acetone impact to groundwater. 

3. Diesel Generator Spill and Excavation Area (DP-24): TPH-G was the only analyte 
detected at a concentration greater than the screening level in soil at a single location (DP-24) 
near the southern extent of the excavation area around the former diesel generator and 
associated aboveground storage tank KSA-46, and there were no detections above the 
screening levels in any of the groundwater samples, including samples analyzed from DP-24 
and the samples collected from locations directly downgradient of the diesel generator.  
Based on the analytical data, the recent excavation of petroleum hydrocarbon-impacted soil 
from this area, and because this area is currently paved, the concentration of TPH-G detected 
in soil is not considered a source for impact to groundwater; therefore, no further action 
appears warranted.  A summary report will be prepared for submittal to Ecology under the 
Voluntary Cleanup Program (VCP) in support of a request for an NFA determination for the 
diesel generator area. 

4. Arsenic in Groundwater (site-wide): Arsenic has been detected at concentrations greater 
than the screening level in groundwater from locations across the subject property.  The 
investigations of the nature and extent of arsenic in groundwater have not identified a 
potential source of arsenic at the subject property.  Based on the analytical data, the arsenic 
appears to reflect area-wide groundwater conditions and does not appear to be due to a 
subject property-specific source; therefore; no further investigation is warranted regarding the 
concentrations of arsenic detected in groundwater at the subject property.  Additionally, 
Boeing will file a deed restriction for the property to restrict drinking water production wells, 
or any other consumption or use of groundwater from the subject property. 

5. Hexavalent Chromium in Groundwater: During the initial Phase II ESA, hexavalent 
chromium was detected in groundwater at one location (DP-5, 0.049 mg/L) at a concentration 
0.001 mg/L greater than the screening level (0.048 mg/L).  During the Supplemental Phase II 
investigation, hexavalent chromium was detected in one of five groundwater samples 
analyzed at a concentration greater than the laboratory reporting limit, but less than the 
screening level.  MTCA allows for compliance with the screening levels if: 1) no single 
sample concentration is greater than two times the screening level; 2) less than 10 percent of 
the concentrations exceed the screening level; and 3) the upper one-sided 95 percent 
confidence limit (UCL) on the true mean concentration is less than the screening level.  
Based on evaluation of site wide groundwater data and a calculated UCL of 0.042 mg/L, the 
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hexavalent chromium concentrations in groundwater at the subject property comply with the 
screening level.  In addition, hexavalent chromium has not been detected in any of the soil 
samples analyzed from the subject property at concentrations greater than the laboratory 
reporting limits.  Based on the analytical data, the low concentrations of hexavalent 
chromium detected in groundwater appear to reflect area-wide groundwater conditions and do 
not appear to be due to a subject property-specific source; therefore; no further investigation 
is warranted regarding the concentrations of hexavalent chromium detected in groundwater at 
the subject property.  As discussed above, Boeing will file a deed restriction for the property 
to restrict drinking water production wells, or any other consumption or use of groundwater 
from the property. 

With the exception of the diesel generator area and the detection of acetone in groundwater at one 

location at a concentration greater than the screening level, as discussed above, conditions in the northern 

portion of the subject property are consistent with conditions at the time the NFA determination was made 

for the Clearwater property, which included the northern portion of the subject property.  No further 

action is recommended for this area, with the exception of submittal of a request for closure to Ecology 

for the diesel generator area.  Investigation of subsurface soil, groundwater, and soil gas in the southern 

portion of the subject property has identified property-wide impact by arsenic and limited low 

concentrations of hexavalent chromium in groundwater that appear to reflect area-wide groundwater 

conditions and that are not related to a source on the subject property.  As we have discussed, the data for 

the southern portion of the subject property will be summarized in a report that can be submitted to 

Ecology in support of a request for an NFA determination for this portion of the subject property. 

 

ATTACHMENTS 

Figure 1: Vicinity Map 
Figure 2 Site Plan and Sampling Locations 
Table 1: Summary of Sample Locations and Analyses 
Table 2: Soil Analytical Results 
Table 3: Groundwater Analytical Results 
Attachment 1: Laboratory Analytical Reports (on CD-ROM) 
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TABLE 1
SUMMARY OF SAMPLING LOCATIONS AND ANALYSIS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 1 of 2

Sample ID Purpose
Sample

Type
Number of 
Samples

Collection
Method

Field Observations Sample Depths
Sample Depth Selected 

for Analysis
Analysis

Soil 2 Direct Push No evidence of contamination 2-3 ft BGS and 4-5 ft BGS 4-5 ft BGS VOCs, Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS VOCs, Arsenic

Soil 2 Direct Push No evidence of contamination 2-3 ft BGS and 4-5 ft BGS 4-5 ft BGS VOCs, Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS VOCs, Arsenic

Soil 2 Direct Push No evidence of contamination 2-3 ft BGS and 3.5-4.5 ft BGS 3.5-4.5 ft BGS VOCs, Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS VOCs, Arsenic

Soil 2 Direct Push No evidence of contamination 2-3 ft BGS and 4.5-5.5 ft BGS 4.5-5.5 ft BGS VOCs, Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS VOCs, Arsenic

Soil 3 Direct Push No evidence of contamination 0-0.5 ft BGS, 2.5-3 ft BGS, and 3-3.5 ft BGS 3-3.5 ft BGS VOCs

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 4-8 ft BGS 4-8 ft BGS VOCs

DP-22 Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS
TPH-Dx, TPH-G, 
Arsenic

DP-23 Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS
TPH-Dx, TPH-G, 
Arsenic

Soil 2 Direct Push
Hydrocarbon odor and slight sheen 

from 4-7 ft BGS
6-7 ft BGS and 8-9 ft BGS 6-7 ft BGS and 8-9 ft BGS

TPH-Dx, TPH-G, 
Arsenic

Groundwater 1 Direct Push Sheen on purge water Temporary screen placed from 6-10 ft BGS 6-10 ft BGS
TPH-Dx, TPH-G, 
Arsenic

Soil 2 Direct Push
Hydrocarbon odor from 4.5-7 ft 

BGS
4.5-5 ft BGS and 7-8 ft BGS 4.5-5 ft BGS

TPH-Dx, TPH-G, 
Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS
TPH-Dx, TPH-G, 
Arsenic

Soil 1 Direct Push No evidence of contamination 1-1.5 ft BGs 1-1.5 ft BGS
Hexavalent Chromium, 
Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS
Hexavalent Chromium, 
Arsenic

Soil 1 Direct Push No evidence of contamination 1-2 ft BGS 1-2 ft BGS
Hexavalent Chromium, 
Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 11-15 ft BGS 11-15 ft BGS
Hexavalent Chromium, 
Arsenic

Soil 1 Direct Push No evidence of contamination 2.5-3.5 ft BGS 2.5-3.5 ft BGS
Hexavalent Chromium, 
Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS
Hexavalent Chromium, 
Arsenic

Soil 1 Direct Push No evidence of contamination 7-8 ft BGS 7-8 ft BGS
Hexavalent Chromium, 
Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS
Hexavalent Chromium, 
Arsenic

Soil 1 Direct Push No evidence of contamination 2.5-3.5 ft BGS 2.5-3.5 ft BGS
Hexavalent Chromium, 
Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 6-10 ft BGS 6-10 ft BGS
Hexavalent Chromium, 
Arsenic

Further investigation at sampling location 18-22-1a where VOCs were detected 
during post-demolition sampling.  One soil boring was advanced at the original 
location of sample 18-22-1a to evaluate the vertical extent of impact to soil and 

to evaluate groundwater conditions. 

Document groundwater quality in the area where soil was removed from the 
former diesel generator location. Groundwater samples were collected from just 

beyond the north, south, east, and west boundaries of the soil excavation. 

Further investigation in area of Phase II location DP-5 where metals were 
detected in groundwater.  Five soil borings were advanced to the north, south, 
east, and southeast of DP-5 to evaulate the potential for impacted groundwater 

to be migrating from Building 18-03 (where arsenic and chromium were 
previously detected in wastewater generated from the former film processing 

operation).

Further investigation of previous detections of VOCs at Phase II ESA location 
DP-16/SG-3.  Soil and groundwater samples were collected north, south, east, 

and west of DP-16 to evaluate the extent of contamination identified at DP-
16/SG-3.  Soil gas sampling was also planned for the original location of DP-
16/SG-3 (DP-16a), and for locations to north, south, east, and west of DP-16, 

but samples were not collected due to the high groundwater elevation.

DP-17

DP-27

DP-28

DP-29

DP-30

DP-18

DP-19

DP-20

DP-21

DP-26

DP-24

DP-25b
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TABLE 1
SUMMARY OF SAMPLING LOCATIONS AND ANALYSIS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 2 of 2

Sample ID Purpose
Sample

Type
Number of 
Samples

Collection
Method

Field Observations Sample Depths
Sample Depth Selected 

for Analysis
Analysis

Soil 1 Direct Push No evidence of contamination 5-6 ft BGS 5-6 ft BGS Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 4-8 ft BGS 4-8 ft BGS Arsenic

Soil 1 Direct Push No evidence of contamination 3.5-4.5 ft BGS 3.5-4.5 ft BGS Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 4-8 ft BGS 4-8 ft BGS Arsenic

Soil 1 Direct Push No evidence of contamination 1.5-2.5 ft BGS 1.5-2.5 ft BGS Arsenic

Groundwater 1 Direct Push No evidence of contamination Temporary screen placed from 4-8 ft BGS 4-8 ft BGS Arsenic

Further investigation in area of Phase II ESA location DP-11 where metals 
were detected in groundwater. Soil borings were advanced to the west, 
northwest, and southeast of DP-11 to evaulate groundwater conditions 

upgradient and downgradient of DP-11 and to evaluate potential sources of 
previous detections of arsenic in groundwater in this area.

DP-33

DP-31

DP-32
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TABLE 2
SOIL ANALYTICAL RESULTS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 1 of 4

KSC-DP-17 KSC-DP-18 KSC-DP-19 KSC-DP-20 KSC-DP-21 KSC-DP-24 KSC-DP-24 KSC-DP-25b KSC-DP-26 KSC-DP-27 KSC-DP-28 KSC-DP-29 KSC-DP-30 KSC-DP-31
MTCA Me hod A S-4-5 S-4-5 S-3.5-4.5 S-4.5-5.5 S-3-3.5 S-6-7 S-8-9 S-4.5-5 S-1-1 5 S-1-2 S-2.5-3.5 S-7-8 S-2.5-3.5 S-5-6

Cleanup Levels for MTCA Method B SG59E SG59H SG59G SG59F SG59I SG42O SJ32A SG42N SG19F SG19H SG19J SG19G SG19I SG42I
Unrestricted Land Uses Cleanup Levels 01/27/2011 01/27/2011 01/27/2011 01/27/2011 01/27/2011 01/26/2011 1/26/2011 01/26/2011 01/25/2011 01/25/2011 01/25/2011 01/25/2011 01/25/2011 01/26/2011

VOLATILES (µg/kg)
Method SW8260C
Chloromethane 1.1 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 UJ
Bromomethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Vinyl Chloride 1.8 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Chloroethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Methylene Chloride 22 17 24 9.0 11 4.9

Acetone 3200 22 J 49 J 18 J 35 J 62 J
Carbon Disulfide 5700 1.1 U 1.4 1.0 U 1.0 U 1.0 U
1,1-Dichloroethene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
trans-1,2-Dichloroethene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
cis-1,2-Dichloroethene 350 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Chloroform 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dichloroethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
2-Butanone 20000 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
1,1,1-Trichloroethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Carbon Tetrachloride 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Vinyl Acetate 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
Bromodichloromethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dichloropropane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
cis-1,3-Dichloropropene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Trichloroethene 30 3 1.1 U 1.0 U 1.0 U 1.0 U 1.0
Dibromochloromethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1,2-Trichloroethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Benzene 28 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
trans-1,3-Dichloropropene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
2-Chloroethylvinylether 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
Bromoform 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
4-Methyl-2-Pentanone (MIBK) 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
2-Hexanone 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
Tetrachloroethene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1,2,2-Tetrachloroethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Toluene 7,000 4,700 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Chlorobenzene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
E hylbenzene 6,000 6,000 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Styrene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Trichlorofluoromethane 34,000 1.1 U 1.0 U 1.0 U 1.0 U 1.0
1,1,2-Trichloro-1,2,2-trifluoroethane 2.1 U 2.0 U 2.0 U 1.9 U 1.9 U
m, p-Xylene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
o-Xylene 9,000 15,000 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dichlorobenzene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,3-Dichlorobenzene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,4-Dichlorobenzene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Acrolein 53 UJ 50 UJ 51 UJ 48 UJ 48 UJ
Methyl Iodide 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Bromoethane 2.1 U 2.0 U 2.0 U 1.9 U 1.9 U
Acrylonitrile 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
1,1-Dichloropropene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Dibromomethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,1,1,2-Tetrachloroethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2-Dibromo-3-chloropropane 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
1,2,3-Trichloropropane 2.1 U 2.0 U 2.0 U 1.9 U 1.9 U
trans-1,4-Dichloro-2-butene 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
1,3,5-Trimethylbenzene 4,000,000 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2,4-Trimethylbenzene 4,000,000 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Hexachlorobutadiene 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
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TABLE 2
SOIL ANALYTICAL RESULTS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 2 of 4

KSC-DP-17 KSC-DP-18 KSC-DP-19 KSC-DP-20 KSC-DP-21 KSC-DP-24 KSC-DP-24 KSC-DP-25b KSC-DP-26 KSC-DP-27 KSC-DP-28 KSC-DP-29 KSC-DP-30 KSC-DP-31
MTCA Me hod A S-4-5 S-4-5 S-3.5-4.5 S-4.5-5.5 S-3-3.5 S-6-7 S-8-9 S-4.5-5 S-1-1 5 S-1-2 S-2.5-3.5 S-7-8 S-2.5-3.5 S-5-6

Cleanup Levels for MTCA Method B SG59E SG59H SG59G SG59F SG59I SG42O SJ32A SG42N SG19F SG19H SG19J SG19G SG19I SG42I
Unrestricted Land Uses Cleanup Levels 01/27/2011 01/27/2011 01/27/2011 01/27/2011 01/27/2011 01/26/2011 1/26/2011 01/26/2011 01/25/2011 01/25/2011 01/25/2011 01/25/2011 01/25/2011 01/26/2011

E hylene Dibromide 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Bromochloromethane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
2,2-Dichloropropane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,3-Dichloropropane 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Isopropylbenzene -- 1.1 U 2.3 1.0 U 1.0 U 1.0 U
n-Propylbenzene -- 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
Bromobenzene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
2-Chlorotoluene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
4-Chlorotoluene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
tert-Butylbenzene 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
sec-Butylbenzene -- 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
4-Isopropyltoluene -- 1.1 U 1.3 J 1.0 U 1.6 J 1.0 U
n-Butylbenzene -- 1.1 U 1.0 U 1.0 U 1.0 U 1.0 U
1,2,4-Trichlorobenzene 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
Naph halene 5,000 4,500 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U
1,2,3-Trichlorobenzene 5.3 U 5.0 U 5.1 U 4.8 U 4.8 U

TOTAL METALS (mg/kg)
Method EPA 200.8
Arsenic 20 7 2.6 1.9 2.3 2.6 3.1 3.5 3.8 4.1 4.7 4.3

TOTAL PETROLEUM
HYDROCARBONS (mg/kg)

NWTPH-Dx
Diesel Range Organics 2,000 2,000 7.0 560
Lube Oil 2,000 2,000 11 U 43

NWTPH-Gx
Gasoline Range Organics 100 100 790 23 J 56

CONVENTIONALS
Hexavalent Chrome (mg/kg)
Method SM3500CrD 19 18 0.452 UJ 0.436 U 0.455 U 0.430 U 0.462 U

Total Solids (%)
Method EPA 160 3 85.80 90.00 84.60 86.40 85.60
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TABLE 2
SOIL ANALYTICAL RESULTS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 3 of 4

MTCA Me hod A
Cleanup Levels for MTCA Method B

Unrestricted Land Uses Cleanup Levels

VOLATILES (µg/kg)
Method SW8260C
Chloromethane
Bromomethane
Vinyl Chloride 1.8
Chloroethane
Methylene Chloride 22

Acetone 3200
Carbon Disulfide 5700
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene 350
Chloroform
1,2-Dichloroethane
2-Butanone 20000
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene 30 3
Dibromochloromethane
1,1,2-Trichloroethane
Benzene 28
trans-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone (MIBK)
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene 7,000 4,700
Chlorobenzene
E hylbenzene 6,000 6,000
Styrene
Trichlorofluoromethane 34,000
1,1,2-Trichloro-1,2,2-trifluoroethane
m, p-Xylene
o-Xylene 9,000 15,000
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Acrolein
Methyl Iodide
Bromoethane
Acrylonitrile
1,1-Dichloropropene
Dibromomethane
1,1,1,2-Tetrachloroethane
1,2-Dibromo-3-chloropropane
1,2,3-Trichloropropane
trans-1,4-Dichloro-2-butene
1,3,5-Trimethylbenzene 4,000,000
1,2,4-Trimethylbenzene 4,000,000
Hexachlorobutadiene

KSC-DP-32 KSC-DP-33
S-3.5-4.5 S-1.5-2.5
SG42J SG42K

01/26/2011 01/26/2011
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TABLE 2
SOIL ANALYTICAL RESULTS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 4 of 4

MTCA Me hod A
Cleanup Levels for MTCA Method B

Unrestricted Land Uses Cleanup Levels

E hylene Dibromide
Bromochloromethane
2,2-Dichloropropane
1,3-Dichloropropane
Isopropylbenzene --
n-Propylbenzene --
Bromobenzene
2-Chlorotoluene
4-Chlorotoluene
tert-Butylbenzene
sec-Butylbenzene --
4-Isopropyltoluene --
n-Butylbenzene --
1,2,4-Trichlorobenzene
Naph halene 5,000 4,500
1,2,3-Trichlorobenzene

TOTAL METALS (mg/kg)
Method EPA 200.8
Arsenic 20 7

TOTAL PETROLEUM
HYDROCARBONS (mg/kg)

NWTPH-Dx
Diesel Range Organics 2,000 2,000
Lube Oil 2,000 2,000

NWTPH-Gx
Gasoline Range Organics 100 100

CONVENTIONALS
Hexavalent Chrome (mg/kg)
Method SM3500CrD 19 18

Total Solids (%)
Method EPA 160 3

KSC-DP-32 KSC-DP-33
S-3.5-4.5 S-1.5-2.5
SG42J SG42K

01/26/2011 01/26/2011

7.7 8.6

U = Indicates the compound was undetected at the reported concentration.
J = Indicates the analyte was positively identified; the associated numerical value is the approximate
       concentration of he analyte in the sample.
UJ = The analyte was not detected in the sample; the reported sample reporting limit is an estimate.
Bold = Detected compound.
Box = Indicates detected concentration exceeds screening level.
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 1 of 4

KSC-DP-17 KSC-DP-18 KSC-DP-19 KSC-DP-20 KSC-DP-21 KSC-DP-22 KSC-DP-23 KSC-DP-24 KSC-DP-25b KSC-DP-26 KSC-DP-27 KSC-DP-28 KSC-DP-29 KSC-DP-30
MTCA Me hod A MTCA Method B SG59A SG59D SG59C SG59B SG42D SG42E SG42F SG42G SG42H SG19A SG19C SG19E SG19B SG19D
Cleanup Levels Cleanup Levels 01/27/2011 01/27/2011 01/27/2011 01/27/2011 01/26/2011 01/26/2011 01/26/2011 01/26/2011 01/26/2011 01/25/2011 01/25/2011 01/25/2011 01/25/2011 01/25/2011

VOLATILES (µg/L)
Method SW8260C
Chloromethane 0 5 U 0.5 U 0.5 U 0.5 U 0.5 U
Bromomethane 1 0 U 1.0 U 1.0 U 1.0 U 1.0 U
Vinyl Chloride 0.2 0.29 0.8 1.4 0.2 0.2 U 0.2 U

Chloroethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Methylene Chloride 0 5 U 0.5 U 0.5 U 0.5 U 2.4
Acetone 800 5 0 U 5.0 U 5.0 U 5.2 980

Carbon Disulfide 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-Dichloroethene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1-Dichloroethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
trans-1,2-Dichloroethene 100 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
cis-1,2-Dichloroethene 70 0.2 0.4 0.2 U 0.2 U 0.2 U
Chloroform 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichloroethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
2-Butanone 5 0 U 5.0 U 5.0 U 5.0 U 240 J
1,1,1-Trichloroethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Carbon Tetrachloride 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Vinyl Acetate 1 0 U 1.0 U 1.0 U 1.0 U 1.0 U
Bromodichloromethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dichloropropane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
cis-1,3-Dichloropropene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Trichloroethene 0 2 U 0.2 U 0.2 U 0.2 U 0.8
Dibromochloromethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,2-Trichloroethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Benzene 0 2 U 0.2 U 0.2 U 0.2 U 0.8
trans-1,3-Dichloropropene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
2-Chloroethylvinylether 1 0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 U
Bromoform 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
4-Methyl-2-Pentanone (MIBK) 5 0 U 5.0 U 5.0 U 5.0 U 40 J
2-Hexanone 5 0 U 5.0 U 5.0 U 5.0 U 26 J
Tetrachloroethene 0 2 U 0.2 U 0.2 U 0.2 U 0.2
1,1,2,2-Tetrachloroethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Toluene 1,000 640 0 2 U 0.2 0.6 0.2 1.6
Chlorobenzene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
E hylbenzene 0 2 U 0.2 U 0.2 U 0.2 U 0.3
Styrene 0 2 U 0.2 U 0.2 U 0.2 U 3.0
Trichlorofluoromethane 0 2 U 0.2 U 0.2 U 0.2 U 0.6
1,1,2-Trichloro-1,2,2-trifluoroethane 0 2 U 0.2 U 0.2 U 0.2 U 3.4
m, p-Xylene 0.4 U 0.4 U 0.4 U 0.4 U 0.7
o-Xylene 1,000 0 2 U 0.2 U 0.2 U 0.2 U 0.4
1,2-Dichlorobenzene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,3-Dichlorobenzene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,4-Dichlorobenzene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Acrolein 5 0 U 5.0 U 5.0 U 5.0 U 5.0 U
Methyl Iodide 1 0 U 1.0 U 1.0 U 1.0 U 1.0 U
Bromoethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Acrylonitrile 1 0 UJ 1.0 UJ 1.0 UJ 1.0 UJ 1.0 U
1,1-Dichloropropene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Dibromomethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,1,1,2-Tetrachloroethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2-Dibromo-3-chloropropane 0 5 U 0.5 U 0.5 U 0.5 U 0.5 U
1,2,3-Trichloropropane 0 5 U 0.5 U 0.5 U 0.5 U 0.5 U
trans-1,4-Dichloro-2-butene 1 0 U 1.0 U 1.0 U 1.0 U 1.0 U
1,3,5-Trimethylbenzene 400 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2,4-Trimethylbenzene 40 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Hexachlorobutadiene 0 5 U 0.5 U 0.5 U 0.5 U 0.5 U
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 2 of 4

KSC-DP-17 KSC-DP-18 KSC-DP-19 KSC-DP-20 KSC-DP-21 KSC-DP-22 KSC-DP-23 KSC-DP-24 KSC-DP-25b KSC-DP-26 KSC-DP-27 KSC-DP-28 KSC-DP-29 KSC-DP-30
MTCA Me hod A MTCA Method B SG59A SG59D SG59C SG59B SG42D SG42E SG42F SG42G SG42H SG19A SG19C SG19E SG19B SG19D
Cleanup Levels Cleanup Levels 01/27/2011 01/27/2011 01/27/2011 01/27/2011 01/26/2011 01/26/2011 01/26/2011 01/26/2011 01/26/2011 01/25/2011 01/25/2011 01/25/2011 01/25/2011 01/25/2011

E hylene Dibromide 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Bromochloromethane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
2,2-Dichloropropane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,3-Dichloropropane 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Isopropylbenzene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
n-Propylbenzene -- 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
Bromobenzene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
2-Chlorotoluene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
4-Chlorotoluene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
tert-Butylbenzene 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
sec-Butylbenzene -- 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
4-Isopropyltoluene -- 0 2 U 0.2 U 0.2 U 0.2 U 0.4
n-Butylbenzene -- 0 2 U 0.2 U 0.2 U 0.2 U 0.2 U
1,2,4-Trichlorobenzene 0 5 U 0.5 U 0.5 U 0.5 U 0.5 U
Naph halene 160 160 0 5 U 0.5 U 0.5 U 0.5 U 1.9
1,2,3-Trichlorobenzene 0 5 U 0.5 U 0.5 U 0.5 U 0.5 U

DISSOLVED METALS (µg/L)
Method EPA 200.8
Arsenic 5 5 59.9 115 77.0 33.7 66.0 66.7 2.7 71.6 0.8 111 18.0 1.1 31.9

TOTAL PETROLEUM
HYDROCARBONS (mg/L)

NWTPH-Dx
Diesel Range Organics 0.5 0.5 0.11 U 0.10 U 0.11 U 0.20
Lube Oil 0.5 0.5 0.22 U 0.21 U 0 21 U 0.21 U

NWTPH-Gx
Gasoline Range Organics 1 1 0.10 U 0.10 U 0.35 0.38

Hexavalent Chrome (mg/L)
Method SM3500CrD 0.048 0.010 U 0 010 U 0.010 U 0.010 U 0.014
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 3 of 4

MTCA Me hod A MTCA Method B
Cleanup Levels Cleanup Levels

VOLATILES (µg/L)
Method SW8260C
Chloromethane
Bromomethane
Vinyl Chloride 0.2 0.29

Chloroethane
Methylene Chloride
Acetone 800

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
trans-1,2-Dichloroethene 100
cis-1,2-Dichloroethene 70
Chloroform
1,2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
trans-1,3-Dichloropropene
2-Chloroethylvinylether
Bromoform
4-Methyl-2-Pentanone (MIBK)
2-Hexanone
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Toluene 1,000 640
Chlorobenzene
E hylbenzene
Styrene
Trichlorofluoromethane
1,1,2-Trichloro-1,2,2-trifluoroethane
m, p-Xylene
o-Xylene 1,000
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Acrolein
Methyl Iodide
Bromoethane
Acrylonitrile
1,1-Dichloropropene
Dibromomethane
1,1,1,2-Tetrachloroethane
1,2-Dibromo-3-chloropropane
1,2,3-Trichloropropane
trans-1,4-Dichloro-2-butene
1,3,5-Trimethylbenzene 400
1,2,4-Trimethylbenzene 40
Hexachlorobutadiene

KSC-DP-31 KSC-DP-32 KSC-DP-33
SG42A SG42B SG42C

01/26/2011 01/26/2011 01/26/2011
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TABLE 3
GROUNDWATER ANALYTICAL RESULTS

STRIKER PROPERTY, KENT SPACE CENTER
KENT, WASHINGTON

Page 4 of 4

MTCA Me hod A MTCA Method B
Cleanup Levels Cleanup Levels

E hylene Dibromide
Bromochloromethane
2,2-Dichloropropane
1,3-Dichloropropane
Isopropylbenzene
n-Propylbenzene --
Bromobenzene
2-Chlorotoluene
4-Chlorotoluene
tert-Butylbenzene
sec-Butylbenzene --
4-Isopropyltoluene --
n-Butylbenzene --
1,2,4-Trichlorobenzene
Naph halene 160 160
1,2,3-Trichlorobenzene

DISSOLVED METALS (µg/L)
Method EPA 200.8
Arsenic 5 5

TOTAL PETROLEUM
HYDROCARBONS (mg/L)

NWTPH-Dx
Diesel Range Organics 0.5 0.5
Lube Oil 0.5 0.5

NWTPH-Gx
Gasoline Range Organics 1 1

Hexavalent Chrome (mg/L)
Method SM3500CrD 0.048

KSC-DP-31 KSC-DP-32 KSC-DP-33
SG42A SG42B SG42C

01/26/2011 01/26/2011 01/26/2011

65.4 2.8 0.3

U = Indicates the compound was undetected at the reported concentration.
J = Indicates the analyte was positively identified; the associated numerical value is the approximate
       concentra ion of the analyte in the sample.
UJ = The analyte was not detected in the sample; the reported sample reporting limit is an es imate.
Bold = Detected compound.
Box = Indicates detected concentration exceeds screening level.
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