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1.0 INTRODUCTION 
This memorandum summarizes the results of additional soil characterization performed at the Former 
Fuel Farm (FFF) area of concern; the FFF was part of the Boeing Commercial Airplane Group Renton 
Plant (Facility) located in the City of Renton, Washington (Figure 1) and addressed by Agreed Order 
No. DE97HZ-N233. AMEC Environment & Infrastructure, Inc. (AMEC), prepared this memorandum on 
behalf of The Boeing Company (Boeing). The additional investigation was conducted to address 
comments from the Washington State Department of Ecology (Ecology) regarding a previous 
investigation completed at the FFF in May and June 2011 (Ecology, 2011). This additional 
investigation also was conducted to evaluate soil constituents of concern (COCs) in the area between 
the two previously identified FFF source areas (Figure 1). Bosair, LLC (Bosair) currently leases a 
portion of the FFF from the City of Renton and would like to redevelop and expand one of the hanger 
buildings located on the north side of the FFF area. 

Boeing has been working with Ecology under the terms of the Agreed Order to address historic 
releases of hazardous substances at the Boeing Renton Facility. The Draft Final Cleanup Action Plan 
(AMEC Geomatrix, 2010) identified monitored natural attenuation (Alternative 3) as the preferred 
cleanup alternative for the FFF. The Former Fuel Farm Cleanup Action Work Plan (Work Plan) 
(AMEC Geomatrix, 2011a) described the work needed to implement the preferred cleanup alternative 
and presented a detailed history of previous investigations and cleanup actions at the FFF. The 
preferred alternative addresses FFF areas that Bosair plans to redevelop (Bosair, 2011). The purpose 
of the additional soil investigation in the redevelopment area was to determine whether any of the 
soils in this area contain concentrations of COCs that exceed the cleanup levels listed in the Draft 
Final Cleanup Action Plan. 

The Former Fuel Farm Cleanup Action Investigation Summary (AMEC Geomatrix, 2011b), which was 
submitted to Ecology in July 2011, summarized the soil sampling results from the Work Plan. 
Following review of this report and the letter from Bosair, Ecology issued a letter to Mr. Kurt Boswell of 
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Bosair, LLC, dated December 6, 2011, requesting additional investigation at the FFF to further 
evaluate subsurface conditions.  

AMEC prepared a Work Plan addendum in January 2012 to address Ecology’s comments (AMEC, 
2012). This memorandum summarizes the results of the additional investigation conducted to 
implement the Work Plan addendum. 

2.0 OBJECTIVES AND SCOPE 
The objective of the additional investigation was to assess subsurface conditions at selected locations 
where elevated photoionization detector (PID) readings were noted at depth during the sampling 
conducted in May and June 2011. 

During the additional investigation, subsurface samples were collected from push-probe borings at 
seven locations where samples collected during the May/June 2011 investigation exhibited elevated 
PID readings: PP401, PP405, PP420, PP211, PP213, PP216, and PP217 (Figure 2). The 
investigation in May/June 2011 included collecting soil samples from the vadose zone extending 3-10 
feet below the ground surface (bgs) and from the saturated zone at approximately 12 ft bgs. 
Headspace measurements were taken in the field using a PID calibrated with 100 parts per million 
(ppm) by volume isobutylene. Elevated PID readings ranging from 446 to 3,189 ppm were identified in 
soil samples collected from the seven push-probe locations in 2011. 

The additional investigation outlined in the Work Plan addendum and reported in this memorandum 
consisted of: 

• Advancing push probe borings at the seven sampling locations that had elevated PID readings 
in May/June 2011 (PP401, PP405, PP420, PP211, PP213, PP216, and PP217).  

• Performing headspace screening at depths from approximately 10 feet bgs to a maximum of 
20 feet bgs at 2-foot intervals (10, 12, 14 feet bgs, etc.). 

• Collecting a soil sample from the interval with the highest measured PID screening result at 
each boring. 

• Collecting a second soil sample from the borings if the PID reading for the first sample was 
greater than 400 ppm. The second soil sample was to be collected from the next depth interval 
below the primary sample depth and where the PID reading was less than 400 ppm.  

• Analyzing the collected soil samples for the analytes listed below in Section 3.0. 

3.0 SAMPLING AND ANALYSIS 
This section describes field activities associated with soil sampling. The soil sampling was conducted 
on May 22 and May 31, 2012.  

Cascade advanced a total of seven direct-push probes during the investigation, each to a total depth 
of 20 feet bgs. All push probes were advanced at the same locations where borings PP401, PP405, 
PP420, PP211, PP213, PP216, and PP217 were placed in earlier investigations. Locations of the 
push-probe borings are shown on Figure 1. Copies of the lithologic boring logs are provided in 
Attachment 1.  
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AMEC staff logged each boring continuously for lithology and field-screened soil at 1- to 2-foot 
intervals using PID testing of headspace. The PID testing results are presented in Table 1 and on the 
boring logs provided in Attachment 1. One to two soil samples were then collected from each boring 
for laboratory analysis in general accordance with the Work Plan addendum dated January 23, 2012, 
with the following exceptions: 

• PID readings were collected from 1-foot intervals, starting from 1 foot bgs, rather than every 2 
feet starting at 10 feet bgs. 

• The highest PID reading from the PP213 boring was 1,713 ppm at 15 feet bgs. According to 
the Work Plan, a sample should have been collected at 15 feet bgs and a second sample at 
17 feet bgs. The samples collected from this boring are from 14 and 16 feet bgs.  

• The highest PID reading from the PP401 boring (1,670 ppm) was at 14 feet bgs. The second 
sample collected from this boring was collected from 16 feet bgs, and had a PID reading 
above 400 ppm. 

• The highest PID reading from the PP405 boring (117 ppm) was at a depth of 12 feet bgs. An 
extra soil sample was collected from this boring for chemical analysis at a depth of 14 feet bgs. 

• The highest PID reading from the PP420 boring (754 ppm) was at a depth of 13 feet bgs. Soil 
samples were collected for chemical analysis at depths of 10 and 13 feet bgs; no sample was 
collected below 13 feet in depth.  

Soil samples were collected as described above and in accordance with the 
Ecology-approved Remedial Investigation Work Plan (Weston, 1998 and as amended) for the Boeing 
Renton Facility, which specifies field methods for sample collection, sample designation, equipment 
decontamination, and documentation. Samples were collected directly from the liner of the direct-push 
probe using laboratory-provided disposable sampling equipment and stainless steel spoons.  

The soil samples were analyzed for the same COCs analyzed for in the 2011 investigation: 

• Total petroleum hydrocarbons (TPH) as jet fuel A (TPH-Jet A), 

• TPH as diesel (TPH-D), 

• Benzene, toluene, ethylbenzene, and xylenes (BTEX), and 

• 2-methylnapthalene. 

Soil samples also were analyzed for TPH as volatile petroleum hydrocarbon (VPH) and extractable 
petroleum hydrocarbon (EPH) fractions using Ecology methodology. Lancaster Laboratories, Inc., of 
Lancaster, Pennsylvania performed the analyses. Analytical data and a summary data quality review 
memorandum are provided in Attachment 2. 

4.0 RESULTS 
Table 2 presents soil analytical data for the 2012 additional investigation and compares the data to 
the cleanup levels presented in the Draft Final Cleanup Action Plan (AMEC, 2010). These results are 
shown on Figure 2 together with soil analytical results from previous investigations. As discussed 
below, samples collected from two borehole locations in the 2012 investigation exceeded cleanup 
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levels; one sample from PP401 and one from PP217. All other soil samples collected during the 2012 
investigation were below cleanup levels.  

The concentration of m,p-xylene in the soil sample collected at 14 feet bgs in the PP401 boring was 
9,700 micrograms per kilogram (µg/kg), which slightly exceeded the cleanup level of 9,000 µg/kg. The 
second sample from PP401, collected from a depth of 16 feet and with a PID reading of 783 ppm, was 
below the cleanup levels for all COCs.  

The TPH-diesel and TPH-Jet A concentrations measured in the sample collected at 12 feet bgs in 
boring PP217 were 2,200 and 3,600 µg/kg, respectively, which exceeded the cleanup level of 2,000 
mg/kg. The sample collected from this boring at a depth of 16 feet bgs was below the cleanup levels 
for all COCs.  

The highest PID readings were observed in PP213 at depths ranging from 13 to 16 feet bgs. Two soil 
samples were collected from PP213, at depths of 14 and 16 feet bgs, with PID readings ranging from 
about 1,500 to about 1,700 ppm (Table 1). Given the typical variation observed for PID readings, 
these results indicate generally consistent soil conditions. As shown on Table 2, both soil samples 
collected at PP213 were below cleanup levels for all COCs. The results for VPH indicate that volatile 
aliphatic compounds were present in the 14-foot bgs sample depth, likely accounting for the PID 
readings observed in this borehole.  

5.0 HISTORICAL SOIL SAMPLE ANALYTICAL RESULTS 
Figure 2 shows analytical results for soil samples collected during the 2012 investigation, together 
with results from previous investigations conducted in 2003 and 2011. During May and June 2011, 
soil samples were collected at 17 push-probe locations, including PP401 and PP217. Boring locations 
and the soil sampling results are presented in Table 3 and on Figure 2. Soil samples were also 
collected from PP401, PP405, PP420, PP427, and PP430 in June 2003 as part of quarterly sampling, 
and these results are also presented in Table 3 and on Figure 2. Concentrations of TPH-D, TPH-Jet-
A, and benzene have attenuated significantly (by up to two orders of magnitude) from 2003 to 2011 at 
all locations sampled in 2003, except PP401. However, all constituents at PP401 (with the exception 
of the slight exceedance of m,p-xylene) are below cleanup levels. The significant reduction of TPH 
and benzene constituents throughout the FFF area can be interpreted as evidence for robust 
attenuation of COCs in subsurface soils. 

6.0 CONCLUSIONS 
As described in Section 4.0, three COCs were detected above their respective cleanup levels in 
two soil samples from PP401 and PP217. TPH-D, TPH-Jet-A, and m,p-xylene were detected above 
cleanup levels in soil samples collected below the water table at two push-probe locations. These 
borholes are located within the known source area. No other analyte was detected above the cleanup 
levels. A comparison of soil analytical data collected above the water table in 2003 and 2011 suggests 
significant attenuation of COCs, with decreases of up to two orders of magnitude in measured soil 
concentrations within the source areas. Boeing will proceed with the preferred cleanup alternative 
detailed for the FFF in the Draft Final Cleanup Action Plan; these soil analytical results will be 
reviewed with the City of Renton in conjunction with the planned redevelopment activities. 
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1 0.4 NS
2 0.4 NS
4 0.2 NS

5.5 0.3 NS
7 0.3 NS
8 0.4 NS
10 5.8 RI-SB01-PP211-10
16 0.7 NS
18 0.9 NS
20 -- NS
1 0.6 NS
2 0.3 NS
5 0.3 NS
6 0.1 NS
7 0.2 NS
8 0.4 NS
10 0.3 NS
11 1.5 NS
12 2.0 NS
13 1674 NS
14 1542 RI-SB01-PP213-14
15 1713 NS
16 1655 RI-SB01-PP213-16
17 273 NS
18 7.3 NS
19 3.8 NS
20 -- NS

TABLE 1

Former Fuel Farm
Boeing Renton Facility
Renton, Washington

Analytical Sample
Identification No.

PP211

PP213

PID Reading 
(ppm)

Depth
(ft bgs)Boring

SUMMARY OF PID READINGS1, 2
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TABLE 1

Former Fuel Farm
Boeing Renton Facility
Renton, Washington

Analytical Sample
Identification No.

PID Reading 
(ppm)

Depth
(ft bgs)Boring

SUMMARY OF PID READINGS1, 2

1 3.4 NS
4 2.3 NS
5 0.9 NS
6 0.9 NS
8 0.5 NS
10 0.2 NS
12 0.7 NS
13 0.0 NS
14 9.7 RI-SB01-PP216-14
16 0.6 NS
18 0.3 NS
20 -- NS
1 0.7 NS
2 0.5 NS
3 0.5 NS
5 0.9 NS
6 0.5 NS
7 0.4 NS
8 11.3 NS
10 0.4 NS
11 266 NS
12 663 RI-SB01-PP217-12
15 609 NS
16 342 RI-SB01-PP217-16
17 173 NS
18 155 NS
20 -- NS

PP216

PP217
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TABLE 1

Former Fuel Farm
Boeing Renton Facility
Renton, Washington

Analytical Sample
Identification No.

PID Reading 
(ppm)

Depth
(ft bgs)Boring

SUMMARY OF PID READINGS1, 2

1.5 0.3 NS
4 0.4 NS
6 0.3 NS
8 0.7 NS

9.5 19.4 NS
10 6.8 NS
12 212 NS
13 344 NS
14 1670 RI-SB23-PP401-14

15.75 73.9 NS
16 783 RI-SB23-PP401-16
18 485 NS
20 -- NS
2 0.0 NS

3.5 0.0 NS
5 0.1 NS
6 0 NS
7 0.2 NS
9 0.2 NS
10 0 NS

10.5 54.8 NS
12 117 RI-SB23-PP405-12

13.5 0.3 NS
14 60.1 RI-SB23-PP405-14
16 2.4 NS
18 2.0 NS

19.5 0.8 NS

PP401

PP405
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TABLE 1

Former Fuel Farm
Boeing Renton Facility
Renton, Washington

Analytical Sample
Identification No.

PID Reading 
(ppm)

Depth
(ft bgs)Boring

SUMMARY OF PID READINGS1, 2

2 0.1 NS
4 0.3 NS
6 0.4 NS
8 0.4 NS

9.5 365 RI-SB23-PP420-10
12 325 NS
13 754 RI-SB23-PP420-13
14 737 NS
15 4.8-14.2 NS
16 163 NS
18 8.0 NS
20 1.6 NS

Notes
1. All PID readings collected using a Photovac 2020 Pro Plus calibrated daily to 100 ppmv isobutylene gas.
2. All PID readings collected from headspace in ziploc bags filled with soil from the corresponding
    depth interval after a 5-minute waiting period.

Abbreviations
ft bgs = feet below ground surface
NS = not sampled
ppm = parts per million
ppmv = parts per million by volume
PID = photoionization detector

PP420 
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TABLE 2

MAY 2012 SOIL ANALYTICAL RESULTS 1,2

Former Fuel Farm
Boeing Renton Facility
Renton, Washington

Location PP211
Sample ID RI-SB23-PP401-14 RI-SB23-PP401-16 RI-SB23-PP405-12 RI-SB23-PP405-14 RI-SB23-PP420-10 RI-SB23-PP420-13 RI-SB01-PP211-10 RI-SB01-PP213-14 RI-SB01-PP213-16 RI-SB01-PP216-14 RI-SB01-PP216-9-14 RI-SB01-PP217-12 RI-SB01-PP217-16 

Sample Date 5/22/2012 5/22/2012 5/22/2012 5/22/2012 5/22/2012 5/22/2012 5/22/2012 5/31/2012 5/31/2012 5/22/2012 5/22/2012 5/31/2012 5/31/2012
Depth (ft bgs) 14 16 12 14 10 13 10 14 16 14 14 (duplicate) 12 16

Analyte PID Reading3 1670 783 117 60.1 365 754 5.8 1542 1655 9.7 9.7 663 342
TPH (mg/kg)

Diesel Range Hydrocarbons 130 36 22 16 330 510 J 20 J 8.7 U 8.4 U 8 U 7.4 U 2,200 J 450 2,000 2,000 2,000
Jet-A 150 51 34 28 480 890 J 9.1 U 31 8.4 U 8 U 7.4 U 3,600 J 650 2,000 2,000 2,000

BTEX (µg/kg)
Benzene 420 U 86 U 85 U 8 90 U 98 U 0.8 U 230 U 0.6 U 0.5 U 0.8 35 U 39 U 30 30 12
Ethylbenzene 2,100 U 430 U 420 U 4 U 450 U 490 U 4 U 1,200 U 3 U 2 U 2 U 170 U 200 U 6,000 6,000 --
m,p-Xylene 9,700 430 U 420 U 4 U 450 U 490 U 4 U 1,200 U 3 U 2 U 2 U 170 U 200 U -- -- 9,000 5

o-Xylene 2,100 U 430 U 420 U 4 U 450 U 490 U 4 U 1,200 U 3 U 2 U 2 U 170 U 200 U -- -- --
Toluene 2,100 U 430 U 420 U 4 U 450 U 490 U 4 U 1,200 U 3 U 2 U 2 U 170 U 200 U 7,000 7,000 --

EPH (µg/kg)
C10-C12 Aliphatics 89,000 20,000 650,000 450,000 6,000 U 1,500,000 6,600 U 6,200 U 6,000 U 5,700 U 5,300 U 980,000 22,000 -- -- --
C12-C16 Aliphatics 270,000 58,000 620,000 470,000 16,000 1,500,000 6,600 U 6,200 U 6,000 U 5,700 U 5,300 U 1,900,000 110,000 -- -- --
C16-C21 Aliphatics 40,000 11,000 33,000 U 36,000 11,000 140,000 U 16,000 6,200 U 6,000 U 5,700 U 5,300 U 150,000 U 17,000 -- -- --
C21-C34 Aliphatics 13,000 12,000 U 65,000 U 23,000 100,000 290,000 U 62,000 12,000 U 12,000 U 11,000 U 11,000 U 310,000 U 12,000 U -- -- --
C10-C12 Aromatics 6,500 6,000 U 70,000 34,000 6,000 U 85,000 6,600 U 6,200 U 6,000 U 5,700 U 5,300 U 32,000 6,000 U -- -- --
C12-C16 Aromatics 50,000 14,000 210,000 110,000 6,000 U 330,000 6,600 U 6,200 U 6,000 U 5,700 U 5,300 U 170,000 7,000 -- -- --
C16-C21 Aromatics 17,000 6,000 U 31,000 19,000 6,000 U 58,000 11,000 6,200 U 6,000 U 5,700 U 5,300 U 55,000 7,200 -- -- --
C21-C34 Aromatics 8,200 6,000 U 11,000 9,800 48,000 27,000 49,000 6,200 U 6,000 U 5,700 U 5,300 U 22,000 6,000 U -- -- --

VPH (µg/kg)
Benzene 1,080 UJ 1,120 U 549 U 1,520 U 825 U 776 UJ 1,240 U 4,400 U 413 U 802 U 826 U 448 U 428 U -- -- --
C5-C6 Aliphatics 10,800 UJ 11,200 U 5,490 U 15,200 U 8,250 U 7,760 UJ 12,400 UJ 44,000 U 4,130 U 8,020 U 8,260 U 4,480 U 4,280 U -- -- --
C6-C8 Aliphatics 847,000 J 176,000 J 5,490 U 15,200 U 24,700 299,000 J 12,400 UJ 2,200,000 4,130 U 22600 20,500 4,480 U 8,080 -- -- --
C8-C10 Aliphatics 377,000 J 17,900 J 5,490 U 15,200 U 643,000 1,290,000 J 12,400 U 406,000 4,130 U 8510 8,850 42,100 125,000 -- -- --
C8-C10 Aromatics 192,000 J 11,200 U 5,490 U 15,200 U 309,000 887,000 J 12,400 U 161,000 4,130 U 8,020 U 8,260 U 29,100 94,700 -- -- --
Ethylbenzene 1,080 UJ 1,120 U 549 U 1,520 U 4,480 8,630 J 1,240 U 4,400 U 413 U 802 U 826 U 559 1,760 -- -- --
m,p-Xylene 3,760 J 2,240 U 1,100 U 3,030 U 1,650 U 1,550 UJ 2,470 U 8,810 U 827 U 1,600 U 1,650 U 897 U 857 U -- -- --
Methyl tert-Butyl Ether 1,080 UJ 1,120 U 549 U 1,520 U 825 U 776 UJ 1,240 U 4,400 U 413 U 802 U 826 U 448 U 428 U -- -- --
o-Xylene 1,530 J 1,120 U 549 U 1,520 U 1,680 3,680 J 1,240 U 4,400 U 413 U 802 U 826 U 568 2,520 -- -- --
Toluene 1,080 UJ 1,120 U 549 U 1,520 U 825 U 5,260 J 1,240 U 4,400 U 413 U 802 U 826 U 448 U 537 -- -- --

SVOCs (µg/kg)
2-Methylnaphthalene 19,000 2,100 1,100 600 21 U 19 U 22 U 46 110 35 J 79 J 760 370 -- -- 45,800

Notes Abbreviations
1.  Laboratory data flags are as follows: 2.  Results presented in bold indicate value exceeds cleanup level from the DCAP (AMEC Geomatrix, 2010). µg/kg = micrograms per kilogram MTCA = Model Toxics Control Act

      J = Value shown is an estimated concentration. 3.  PID results are presented in parts per million (ppm). BTEX = benzene, toluene, ethylbenzene, xylenes PID = photoionization detector
      U = Analyte not detected at reporting limit given. 4.  Cleanup level is the cleanup level agreed upon with Ecology and presented in the DCAP. DCAP = Draft Final Cleanup Action Plan ppm = parts per million
      UJ = Analyte not detected.  Value shown is estimatd laboratory reporting limit. 5.  Value presented is for total xylenes. EPH = extractable petroleum hydrocarbons SVOCs = semivolatile organic compounds
      -- = not established. ft bgs= feet below ground surface TPH = total petroleum hydrocarbons

mg/kg = milligrams per kilogram VPH = volatile petroluem hydrocarbons

PP401 PP213

MTCA
Method A 
Industrial

MTCA
Method A 

Unrestricted
Cleanup 
Level 4

PP217PP216PP405 PP420
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TABLE 3

HISTORICAL SOIL ANALYTICAL RESULTS 1, 2

Former Fuel Farm
Boeing Renton Facility
Renton, Washington

Location PP401 PP405 PP420 PP420 (field dup) PP420
Sample ID I-SB21-PP401-0100 RI-SB22-PP401-0030 RI-SB22-PP401-0100 I-SB21-PP405-0100 RI-SB22-PP405-0030 RI-SB22-PP405-0090 I-SB21-PP420-0100 I-SB21-PP420-1100 RI-SB22-PP420-0030 RI-SB22-PP420-0090

Sample Date 6/17/2003 5/26/2011 5/26/2011 6/17/2003 5/27/2011 5/27/2011 6/17/2003 6/17/2003 5/27/2011 5/27/2011
Constituent Depth (ft bgs) 10 3 10 10 3 9 10 10 3 9
TPH (mg/kg)

Diesel  range 120 240 580 3,800 5.3 U 5.5 U 1,500 2,400 5.4 U 1100 2,000 2,000 2,000
Motor oil 56 NA NA 140 NA NA 76 140 NA NA 2,000 2,000 2,000
Jet A 94 120 U 210 6,400 5.3 U 5.5 U 2,400 4,100 5.4 U 1300 2,000 2,000 2,000

BTEX (µg/kg)
Benzene 29 U 5.4 1.9 35 U 1.1 U 0.9 U 29 U 29 U 1.2 U 58 U 30 30 12
Ethylbenzene 51 1.8 1 U 1,100 1.1 U 0.9 U 1,200 1,200 1.2 U 94 6,000 6,000 --
m,p-Xylene 57 U 9.5 2.2 110 1.1 U 0.9 U 100 100 1.2 U 190 -- -- 9,000 4

o-Xylene 100 1.8 1 U 1,100 1.1 U 0.9 U 1,300 1,200 1.2 U 58 U -- -- --
Toluene 29 U 1.2 U 1 U 77 1.1 U 0.9 U 150 160 1.2 U 58 U 7,000 7,000 --

EPH (µg/kg)
C8-C10 Aliphatics 7,200 2,300 U 2,500 U 560,000 2,200 U 2,200 U 230,000 450,000 2,200 U 44,000 -- -- --
C8-C10 Aromatics 4,300 U 2,300 U 2,500 U 23,000 2,200 U 2,200 U 12,000 U 11,000 U 2,200 U 2,300 U -- -- --
C10-C12 Aliphatics 10,000 2,300 U 3,900 1,600,000 2,200 U 2,200 U 600,000 1,400,000 2,200 U 340,000 -- -- --
C10-C12 Aromatics 4,300 U 2,300 U 2,500 U 360,000 2,200 U 2,200 U 91,000 220,000 2,200 U 19,000 -- -- --
C12-C16 Aliphatics 23,000 8,000 61,000 1,500,000 2,200 U 2,200 U 620,000 1,100,000 2,200 U 440,000 -- -- --
C12-C16 Aromatics 4,300 U 2,300 U 3,900 740,000 2,200 U 2,200 U 240,000 460,000 2,200 U 81,000 -- -- --
C16-C21 Aliphatics 10,000 37,000 100,000 140,000 2,200 U 2,200 U 64,000 99,000 2,200 U 42,000 -- -- --
C16-C21 Aromatics 4,300 U 14,000 35,000 60,000 2,200 U 2,200 U 36,000 81,000 2,200 U 31,000 -- -- --
C21-C34 Aliphatics 13,000 160,000 160,000 110,000 2,200 U 2,200 U 57,000 87,000 2,200 U 21,000 -- -- --
C21-C34 Aromatics 4,300 U 86,000 100,000 21,000 U 2,200 U 2,200 U 12,000 U 55,000 2,200 U 3,700 -- -- --

VPH (µg/kg)
C5-C6 Aliphatics 5,000 U 12,000 U 12,000 U 5,000 U 8,800 U 8,300 U 5,000 U 5,000 U 12,000 U 11,000 U -- -- --
C6-C8 Aliphatics 15,000 12,000 U 12,000 U 5,000 U 8,800 U 8,300 U 220,000 110,000 12,000 U 11,000 U -- -- --
C8-C10 Aliphatics 13,000 12,000 U 12,000 U 5,000 U 8,800 U 8,300 U 190,000 71,000 12,000 U 11,000 U -- -- --
C8-C10 Aromatics 140,000 12,000 U 12,000 U 5,000 U 8,800 U 8,300 U 830,000 390,000 12,000 U 36,000 -- -- --
C10-C12 Aliphatics 330,000 12,000 U 12,000 U 7,600 8,800 U 8,300 U 1,500,000 760,000 12,000 U 11,000 U -- -- --
C10-C12 Aromatics 330,000 12,000 U 26,000 7,200 8,800 U 8,300 U 1,500,000 770,000 12,000 U 240,000 -- -- --
C12-C13 Aromatics 280,000 12,000 U 36,000 14,000 8,800 U 8,300 U 960,000 480,000 12,000 U 150,000 -- -- --
Benzene 150 1,200 U 1,200 U 11 U 880 U 830 U 490 84 1,200 U 1,100 U 30 30 12
Ethylbenzene 500 U 1,200 U 1,200 U 5,000 U 880 U 830 U 1,200 520 1,200 U 1,100 U 6,000 6,000 --
m,p-Xylene 2,600 2,400 U 2,500 U 5,000 U 1,800 U 1,700 U 7,800 3,600 2,400 U 2,200 U -- -- 9,000 4

Methyl tert-Butyl Ether 120 U 1,200 U 1,200 U 56 U 880 U 830 U 120 U 120 U 1,200 U 1,100 U -- -- --
n-Decane NA 1,200 U 1,200 U NA 880 U 830 U NA NA 1,200 U 1,200 -- -- --
n-Dodecane NA 1,200 U 2,300 NA 880 U 830 U NA NA 1,200 U 16,000 -- -- --
n-Hexane NA 1,200 U 1,200 U NA 880 U 830 U NA NA 1,200 U 1,100 U -- -- --
n-Octane NA 1,200 U 1,200 U NA 880 U 830 U NA NA 1,200 U 1,100 U -- -- --
n-Pentane NA 1,200 U 1,200 U NA 880 U 830 U NA NA 1,200 U 1,100 U -- -- --
o-Xylene 700 1,200 U 1,200 U 5,000 U 880 U 830 U 7,100 3,400 1,200 U 1,100 U -- -- --
Toluene 500 U 1,200 U 1,200 U 5,000 U 880 U 830 U 730 500 U 1,200 U 1,100 U 7,000 7,000 --

SVOCs (µg/kg)
2-Methylnaphthalene 86 64 UJ 300 J 8,300 59 UJ 56 UJ 140 400 59 UJ 3,100 J -- -- 45,800
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TABLE 3

HISTORICAL SOIL ANALYTICAL RESULTS 1, 2

Former Fuel Farm
Boeing Renton Facility
Renton, Washington

Location PP427 PP430 PP210 PP211 PP212
Sample ID I-SB21-PP427-0100 RI-SB22-PP427-0030 RI-SB22-PP427-0100 I-SB21-PP430-0100 RI-SB22-PP430-0030 RI-SB22-PP430-0100 RI-SB-PP210-0030 RI-SB-PP210-0100 RI-SB-PP211-0030 RI-SB-PP211-0100 RI-SB-PP212-0030 RI-SB-PP212-0100

Sample Date 6/17/2003 5/26/2011 5/26/2011 6/17/2003 5/26/2011 5/26/2011 5/27/2011 5/27/2011 5/26/2011 5/26/2011 5/26/2011 5/26/2011
Constituent Depth (ft bgs) 10 3 10 10 3 10 3 10 3 10 3 10
TPH (mg/kg)

Diesel  range 1,900 12 240 2,900 29 60 21 23 32 530 14 35 2,000 2,000 2,000
Motor oil 85 J NA NA 30 J NA NA 2,000 2,000 2,000
Jet A 1,400 11 U 80 2,400 11 U 110 U 6.2 5.5 U 12 U 250 U 11 U 12 U 2,000 2,000 2,000

BTEX (µg/kg)
Benzene 29 U 0.9 U 1.9 18 U 1.2 U 1 U 1.2 U 1.1 U 1.4 U 4.2 13 1.5 30 30 12
Ethylbenzene 29 U 0.9 U 1.4 U 79 1.2 U 1 U 1.2 U 1.1 U 1.4 U 1.1 U 1 U 1.3 U 6,000 6,000 --
m,p-Xylene 58 U 0.9 U 3.7 35 U 1.2 U 1 U 1.2 U 1.1 U 1.4 U 2.9 1 U 1.3 U -- -- 9,000 4

o-Xylene 76 0.9 U 1.4 U 75 1.2 U 1 U 1.2 U 1.1 U 1.4 U 1.1 U 1 U 1.3 U -- -- --
Toluene 29 U 0.9 U 3.2 18 U 1.2 U 1 U 1.2 U 1.1 U 1.4 U 1.2 3.3 1.3 U 7,000 7,000 --

EPH (µg/kg)
C8-C10 Aliphatics 37,000 2,300 U 3,200 U 39,000 2,200 U 2,200 U 2,400 U 2,300 U 2,300 U 4,200 2,300 U 2,500 U -- -- --
C8-C10 Aromatics 4,100 U 2,300 U 3,200 U 4,000 U 2,200 U 2,200 U 2,400 U 2,300 U 2,300 U 2500 U 2,300 U 2,500 U -- -- --
C10-C12 Aliphatics 150,000 2,300 U 5,000 150,000 2,200 U 2,200 U 2,400 U 2,300 U 2,300 U 6,200 2,300 U 2,500 U -- -- --
C10-C12 Aromatics 4,100 U 2,300 U 3,200 U 4,400 2,200 U 2,200 U 2,400 U 2,300 U 2,300 U 2500 U 2,300 U 2,500 U -- -- --
C12-C16 Aliphatics 920,000 2,300 U 8,200 710,000 2,200 U 2,400 2,400 U 2,300 U 2,300 U 60,000 2,300 U 2,500 U -- -- --
C12-C16 Aromatics 26,000 2,300 U 4,000 87,000 2,200 U 2,200 U 2,400 U 2,300 U 2,300 U 2,800 2,300 U 2,500 U -- -- --
C16-C21 Aliphatics 960,000 2,300 U 13,000 400,000 2,200 U 5,400 2,400 U 2,300 U 2,900 140,000 2,300 U 6,200 -- -- --
C16-C21 Aromatics 170,000 2,300 U 17,000 390,000 2,200 U 6,100 2,400 U 2,300 U 2,300 U 17,000 2,300 U 2,500 U -- -- --
C21-C34 Aliphatics 170,000 2,300 U 150,000 44,000 2,200 U 64,000 2,400 U 5,600 5,700 490,000 2,300 U 36,000 -- -- --
C21-C34 Aromatics 41,000 2,300 U 96,000 4,000 U 2,200 U 51,000 2,400 U 2,300 U 2,800 72,000 2,300 U 2,500 U -- -- --

VPH (µg/kg)
C5-C6 Aliphatics 5,000 U 9,700 U 19,000 U 5,000 U 14,000 U 10,000 U 11,000 U 9,100 U 11,000 U 13,000 U 10,000 U 12,000 U -- -- --
C6-C8 Aliphatics 12,000 9,700 U 19,000 U 30,000 14,000 U 10,000 U 11,000 U 9,100 U 11,000 U 13,000 U 10,000 U 12,000 U -- -- --
C8-C10 Aliphatics 5,000 U 9,700 U 19,000 U 16,000 14,000 U 10,000 U 11,000 U 9,100 U 11,000 U 13,000 U 10,000 U 12,000 U -- -- --
C8-C10 Aromatics 40,000 9,700 U 19,000 U 94,000 14,000 U 10,000 U 11,000 U 9,100 U 11,000 U 13,000 U 10,000 U 12,000 U -- -- --
C10-C12 Aliphatics 100,000 9,700 U 19,000 U 200,000 14,000 U 10,000 U 11,000 U 9,100 U 11,000 U 13,000 U 10,000 U 12,000 U -- -- --
C10-C12 Aromatics 130,000 9,700 U 19,000 U 220,000 14,000 U 10,000 U 11,000 U 9,100 U 11,000 U 13,000 U 10,000 U 12,000 U -- -- --
C12-C13 Aromatics 160,000 9,700 U 19,000 U 290,000 14,000 U 10,000 U 11,000 U 9,100 U 11,000 U 13,000 U 10,000 U 12,000 U -- -- --
Benzene 23 U 970 U 1,900 U 130 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U 30 30 12
Ethylbenzene 500 U 970 U 1,900 U 500 U 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U 6,000 6,000 --
m,p-Xylene 500 U 1,900 U 3800 U 890 2,700 U 2,000 U 2,300 U 1,800 U 2,200 U 2,700 U 2,100 U 2,400 U -- -- 9,000 4

Methyl tert-Butyl Ether 110 U 970 U 1,900 U 130 U 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U -- -- --
n-Decane NA 970 U 1,900 U NA 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U -- -- --
n-Dodecane NA 970 U 1,900 U NA 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U -- -- --
n-Hexane NA 970 U 1,900 U NA 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U -- -- --
n-Octane NA 970 U 1,900 U NA 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U -- -- --
n-Pentane NA 970 U 1,900 U NA 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U -- -- --
o-Xylene 500 U 970 U 1,900 U 940 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U -- -- --
Toluene 500 U 970 U 1,900 U 500 U 1,400 U 1,000 U 1,100 U 910 U 1,100 U 1,300 U 1,000 U 1,200 U 7,000 7,000 --

SVOCs (µg/kg)
2-Methylnaphthalene 69 63 UJ 62 UJ 30 U 61 UJ 61 UJ 64 UJ 61 UJ 64 UJ 210 J 63 UJ 61 UJ -- -- 45,800
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TABLE 3

HISTORICAL SOIL ANALYTICAL RESULTS 1, 2

Former Fuel Farm
Boeing Renton Facility
Renton, Washington

Location PP213 PP214 PP215 PP216 PP217 PP218
Sample ID RI-SB-PP213-0030 RI-SB-PP213-0100 RI-SB-PP214-0030 RI-SB-PP214-0100 RI-SB-PP215-0030 RI-SB-PP215-0100 RI-SB-PP216-0030 RI-SB-PP216-0100 RI-SB-PP217-0030 RI-SB-PP217-0100 RI-SB-PP218-0030 RI-SB-PP218-0080

Sample Date 5/26/2011 5/26/2011 5/26/2011 5/26/2011 5/26/2011 5/26/2011 5/27/2011 5/27/2011 5/26/2011 5/26/2011 5/27/2011 5/27/2011
Constituent Depth (ft bgs) 3 10 3 10 3 10 3 10 3 10 3 8
TPH (mg/kg)

Diesel  range 46 20 37 57 5.6 U 18 90 28 5.8 U 37 59 20 2,000 2,000 2,000
Motor oil 2,000 2,000 2,000
Jet A 16 12 U 12 U 16 11 U 11 U 16 22 12 U 14 14 6.2 U 2,000 2,000 2,000

BTEX (µg/kg)
Benzene 1.1 U 1.2 U 2 1.1 U 1.2 U 1 U 2.1 1.2 U 1.2 U 19 9.9 1.7 30 30 12
Ethylbenzene 1.1 U 1.2 U 1.2 U 1.1 U 1.2 U 1 U 1.1 U 1.2 U 1.2 U 1.7 1.4 U 1.1 U 6,000 6,000 --
m,p-Xylene 1.9 1.2 U 1.2 U 1.1 U 1.2 U 1 U 1.1 U 1.9 1.2 U 3.5 1.4 U 1.1 U -- -- 9,000 4

o-Xylene 1.1 U 1.2 U 1.2 U 1.1 U 1.2 U 1 U 1.1 U 1.2 U 1.2 U 1.7 U 1.4 U 1.1 U -- -- --
Toluene 1.1 U 1.2 U 1.2 U 1.1 U 1.2 U 1 U 1.1 U 1.2 U 1.2 U 2.6 3.5 1.1 U 7,000 7,000 --

EPH (µg/kg)
C8-C10 Aliphatics 5,100 2,400 U 2,500 U 3,000 2,200 U 2,300 U 2,300 U 2,300 U 2,400 U 2,600 U 2,500 U 2,500 U -- -- --
C8-C10 Aromatics 2,300 U 2,400 U 2,500 U 2,300 U 2,200 U 2,300 U 2,300 U 2,300 U 2,400 U 2,600 U 2,500 U 2,500 U -- -- --
C10-C12 Aliphatics 2,300 U 2,400 U 2,500 U 2,300 U 2,200 U 2,300 U 2,300 U 2,300 U 2,400 U 2,600 U 2,500 U 2,500 U -- -- --
C10-C12 Aromatics 2,300 U 2,400 U 2,500 U 2,300 U 2,200 U 2,300 U 2,300 U 2,300 U 2,400 U 2,600 U 2,500 U 2,500 U -- -- --
C12-C16 Aliphatics 2,300 U 2,400 U 2,500 U 2,500 2,200 U 2,300 U 4,000 2,900 2,400 U 2,600 U 2,500 U 2,500 U -- -- --
C12-C16 Aromatics 2,300 U 2,400 U 2,500 U 2,300 U 2,200 U 2,300 U 2,300 U 2,300 U 2,400 U 2,600 U 2,500 U 2,500 U -- -- --
C16-C21 Aliphatics 2,300 U 2,400 U 3,300 6,000 2,200 U 2,300 U 25,000 2,300 U 2,400 U 2,600 U 2,500 U 2,500 U -- -- --
C16-C21 Aromatics 2,700 2,400 U 2,500 U 2,300 U 2,200 U 2,300 U 12,000 2,300 U 2,400 U 2,600 U 2,500 U 2,500 U -- -- --
C21-C34 Aliphatics 3,400 2,400 U 8,900 2,300 2,200 U 2,300 U 110,000 2,300 U 2,400 U 7,300 4,700 2,500 U -- -- --
C21-C34 Aromatics 2,500 2,400 U 2,500 U 2,300 U 2,200 U 2,300 U 70,000 2,300 U 2,400 U 2,700 2,500 U 2,500 U -- -- --

VPH (µg/kg)
C5-C6 Aliphatics 11,000 U 12,000 U 12,000 U 12,000 U 11,000 U 11,000 U 11,000 U 12,000 U 11,000 U 12,000 U 17,000 U 12,000 U -- -- --
C6-C8 Aliphatics 19,000 12,000 U 12,000 U 12,000 U 11,000 U 11,000 U 11,000 U 12,000 U 11,000 U 12,000 U 17,000 U 12,000 U -- -- --
C8-C10 Aliphatics 11,000 U 12,000 U 12,000 U 12,000 U 11,000 U 11,000 U 11,000 U 12,000 U 11,000 U 12,000 U 17,000 U 12,000 U -- -- --
C8-C10 Aromatics 11,000 U 12,000 U 12,000 U 12,000 U 11,000 U 11,000 U 11,000 U 12,000 U 11,000 U 12,000 U 17,000 U 12,000 U -- -- --
C10-C12 Aliphatics 11,000 U 12,000 U 12,000 U 12,000 U 11,000 U 11,000 U 11,000 U 12,000 U 11,000 U 12,000 U 17,000 U 12,000 U -- -- --
C10-C12 Aromatics 11,000 U 12,000 U 12,000 U 12,000 U 11,000 U 11,000 U 11,000 U 12,000 U 11,000 U 12,000 U 17,000 U 12,000 U -- -- --
C12-C13 Aromatics 11,000 U 12,000 U 12,000 U 12,000 U 11,000 U 11,000 U 11,000 U 12,000 U 11,000 U 12,000 U 17,000 U 12,000 U -- -- --
Benzene 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U 30 30 12
Ethylbenzene 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U 6,000 6,000 --
m,p-Xylene 2,300 U 2,300 U 2,400 U 2,400 U 2,300 U 2,100 U 2,100 U 2,300 U 2,300 U 2,400 U 3,400 U 2,400 U -- -- 9,000 4

Methyl tert-Butyl Ether 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U -- -- --
n-Decane 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U -- -- --
n-Dodecane 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U -- -- --
n-Hexane 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U -- -- --
n-Octane 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U -- -- --
n-Pentane 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U -- -- --
o-Xylene 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U -- -- --
Toluene 1,100 U 1,200 U 1,200 U 1,200 U 1,100 U 1,100 U 1,100 U 1,200 U 1,100 U 1,200 U 1,700 U 1,200 U 7,000 7,000 --

SVOCs (µg/kg)
2-Methylnaphthalene 63 UJ 65 UJ 61 UJ 60 UJ 62 UJ 63 UJ 63 UJ 67 J 58 UJ 63 UJ 63 UJ 62 UJ -- -- 45,800
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TABLE 3

HISTORICAL SOIL ANALYTICAL RESULTS 1, 2

Former Fuel Farm
Boeing Renton Facility
Renton, Washington

Location PP219 PP226 PP227
Sample ID RI-SB-PP219-0030 RI-SB-PP219-0100 RI-SB-PP226-0030 RI-SB-PP226-0090 RI-SB-PP227-0030 RI-SB-PP227-0090

Sample Date 5/27/2011 5/27/2011 5/27/2011 5/27/2011 5/27/2011 5/27/2011
Constituent Depth (ft bgs) 3 10 3 9 3 9
TPH (mg/kg)

Diesel  range 14 24 5.6 U 110 5.2 U 5.4 U 2,000 2,000 2,000
Motor oil 2,000 2,000 2,000
Jet A 5.4 U 5.6 5.6 U 56 5.2 U 5.4 U 2,000 2,000 2,000

BTEX (µg/kg)
Benzene 1.2 U 0.9 0.9 U 2.1 U 1.1 U 0.9 U 30 30 12
Ethylbenzene 1.2 U 0.9 U 0.9 U 2.1 U 1.1 U 0.9 U 6,000 6,000 --
m,p-Xylene 1.2 U 1.8 0.9 U 2.1 U 1.1 U 0.9 U -- -- 9,000 4

o-Xylene 1.2 U 0.9 U 0.9 U 2.1 U 1.1 U 0.9 U -- -- --
Toluene 1.2 U 0.9 U 0.9 U 2.1 U 1.1 U 0.9 U 7,000 7,000 --

EPH (µg/kg)
C8-C10 Aliphatics 2,200 U 2,200 U 2,200 U 3,400 U 2,100 U 2,200 U -- -- --
C8-C10 Aromatics 2,200 U 2,200 U 2,200 U 3,400 U 2,100 U 2,200 U -- -- --
C10-C12 Aliphatics 2,200 U 2,200 U 2,200 U 3,400 U 2,100 U 2,200 U -- -- --
C10-C12 Aromatics 2,200 U 2,200 U 2,200 U 3,400 U 2,100 U 2,200 U -- -- --
C12-C16 Aliphatics 2,200 U 2,200 U 2,200 U 3,400 U 2,100 U 2,200 U -- -- --
C12-C16 Aromatics 2,200 U 2,200 U 2,200 U 3,400 U 2,100 U 2,200 U -- -- --
C16-C21 Aliphatics 2,200 U 2,400 2,200 U 3,400 U 2,100 U 2,200 U -- -- --
C16-C21 Aromatics 2,200 U 2,200 U 2,200 U 3,400 U 2,100 U 2,200 U -- -- --
C21-C34 Aliphatics 3,900 5,200 7,400 4,200 2,100 U 2,200 U -- -- --
C21-C34 Aromatics 2,200 U 2,500 2,200 U 3,400 U 2,100 U 2,200 U -- -- --

VPH (µg/kg)
C5-C6 Aliphatics 11,000 U 9,000 U 9,400 U 20,000 U 9,000 U 11,000 U -- -- --
C6-C8 Aliphatics 11,000 U 9,000 U 9,400 U 20,000 U 9,000 U 11,000 U -- -- --
C8-C10 Aliphatics 11,000 U 9,000 U 9,400 U 20,000 U 9,000 U 11,000 U -- -- --
C8-C10 Aromatics 11,000 U 9,000 U 9,400 U 20,000 U 9,000 U 11,000 U -- -- --
C10-C12 Aliphatics 11,000 U 9,000 U 9,400 U 20,000 U 9,000 U 11,000 U -- -- --
C10-C12 Aromatics 11,000 U 9,000 U 9,400 U 20,000 U 9,000 U 11,000 U -- -- --
C12-C13 Aromatics 11,000 U 9,000 U 9,400 U 20,000 U 9,000 U 11,000 U -- -- --
Benzene 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U 30 30 12
Ethylbenzene 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U 6,000 6,000 --
m,p-Xylene 2,200 U 1,800 U 1,900 U 4,100 U 1,800 U 2,200 U -- -- 9,000 4

Methyl tert-Butyl Ether 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U -- -- --
n-Decane 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U -- -- --
n-Dodecane 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U -- -- --
n-Hexane 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U -- -- --
n-Octane 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U -- -- --
n-Pentane 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U -- -- --
o-Xylene 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U -- -- --
Toluene 1,100 U 900 U 940 U 2,000 U 900 U 1,100 U 7,000 7,000 --

SVOCs (µg/kg)
2-Methylnaphthalene 60 UJ 61 UJ 61 UJ 99 J 63 UJ 60 UJ -- -- 45,800

Notes Abbreviations
1.  Data qualifiers are as follows: µg/kg = micrograms per kilogram

   U = the analyte was not detected at value to the left, which is the reporting limit. BTEX = benzene, toluene, ethylbenzene, xylenes
   J = Analyte was detected; value is estimated. DCAP = Draft Final Cleanup Action Plan
      UJ = Analyte not detected.  Value shown is estimatd laboratory reporting limit. EPH = extractable petroleum hydrocarbons
      -- = not established. ft bgs= feet below ground surface

2. Results presented in bold exceed cleanup levels from the DCAP (AMEC Geomatrix, 2010). mg/kg = milligrams per kilogram
3.  Cleanup level is the cleanup level agreed upon with Ecology and presented in the DCAP. MTCA = Model Toxics Control Act
4.  Value presented is for total xylenes SVOCs = semivolatile organic compounds

TPH = total petroleum hydrocarbons
VPH = volatile petroluem hydrocarbons
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FIGURES





13 

 May 22, 2012

3' BGS 10' BGS 10' BGS

TPH-Diesel (mg/kg) 32 530 20

Benzene ND 4.2 ND

2-Methylnaphthalene ND 210 J ND

PP211 
 May 27, 2011

3' BGS 10' BGS 14' BGS 16' BGS

TPH-Diesel (mg/kg) 46 20 ND ND

TPH-Jet-A (mg/kg) 16 ND 31 ND

PP213  
May 31, 2012May 26, 2011

Analyte

Cleanup 

Level Units

TPH-Diesel range 2,000    mg/kg

TPH-Jet A 2,000    mg/kg

Benzene 12         µg/kg

2-Methylnaphthalene 45,800   µg/kg

m,p-Xylene 9,000    µg/kg

3' BGS 10' BGS 12' BGS 16' BGS

TPH-Diesel (mg/kg) ND 37 2,200 J 450

TPH-Jet-A (mg/kg) ND 14 3,600 J 650

Benzene ND 19 ND ND

PP217  
May 26, 2011 May 31, 2012

June 17, 2003

10' BGS 3' BGS 9' BGS 12' BGS 14' BGS

TPH-Diesel (mg/kg) 3,800 ND ND 22 16

TPH-Jet-A (mg/kg) 6,400 ND ND 34 28

Benzene ND ND ND ND 8

2-Methylnaphthalene 8,300 ND ND 1,100 600

May 27, 2011 May 22, 2012
PP405  

June 17, 2003

10' BGS 3' BGS 9' BGS 10' BGS 13' BGS

TPH-Diesel (mg/kg) 2,400 ND 1,100 330 510

TPH-Jet-A (mg/kg) 4,100 ND 1,300 480 890

Benzene 490 ND ND ND ND

2-Methylnaphthalene 400 ND 3,100 J ND ND

May 22, 2012
PP420  

May 26, 2011

June 17, 2003

10' BGS 3' BGS 10' BGS 14' BGS 16' BGS

TPH-Diesel (mg/kg) 120 240 580 130 36

TPH-Jet-A (mg/kg) 94 ND 210 150 51

Benzene 150 5.4 1.9 ND ND

2-Methylnaphthalene 86 ND 300 J 19,000 2,100

m,p-xylene 2,600 9.5 2.2 9,700 ND

May 26, 2011
PP401

May 22, 2012

June 17, 2003

10' BGS 3' BGS 10' BGS

TPH-Diesel (mg/kg) 2,900 29 60 

TPH-Jet-A (mg/kg) 2,400 ND ND

Benzene 130 ND ND

May 26, 2011
PP430  

June 17, 2003

10' BGS 3' BGS 10' BGS

TPH-Diesel (mg/kg) 1,900 12 240 

TPH-Jet-A (mg/kg) 1,400 ND 80 

Benzene ND ND 1.9 

May 26, 2011
PP427  

3' BGS 10' BGS

TPH-Diesel (mg/kg) 21 23 

TPH-Jet-A (mg/kg) 6.2 ND

PP210  
May 27, 2011

3' BGS 10' BGS

TPH-Diesel (mg/kg) 14 35 

Benzene 13 1.5 

May 26, 2011
PP212  

3' BGS 10' BGS

TPH-Diesel (mg/kg) 37 57 

TPH-Jet-A (mg/kg) ND 16 

Benzene 2 ND

May 26, 2011
PP214  

3' BGS 10' BGS

TPH-Diesel (mg/kg) ND 18 

May 26, 2011
PP215  

3' BGS 8' BGS

TPH-Diesel (mg/kg) 59 20 

TPH-Jet-A (mg/kg) 14 ND

Benzene 9.9 1.7 

PP218  
May 27, 2011

3' BGS 10' BGS

TPH-Diesel (mg/kg) 14 24 

TPH-Jet-A (mg/kg) ND 5.6 

Benzene ND 0.9 

PP219  
May 27, 2011

3' BGS 9' BGS

TPH-Diesel (mg/kg) ND 110 

TPH-Jet-A (mg/kg) ND 56 

2-Methylnaphthalene ND 99 J 

May 27, 2011
PP226  

NO COCs DETECTED 

ABOVE LABORATORY 

DETECTION LIMITS 

MAY 2011

May 22, 2012

3' BGS 10' BGS 14' BGS

TPH-Diesel (mg/kg) 90 28 ND

TPH-Jet-A (mg/kg) 16 22 ND

Benzene 2.1 ND 0.8

2-Methylnaphthalene ND 67 J 79 J

PP216  
May 27, 2011



ATTACHMENT 1

Boring Logs



OVM readings taken from
headspace in Ziploc bags
using a Photovac 2020
calibrated with 100 ppm
isobutylene.

Soil sample
RI-SB01-PP211-10 (3x125
mL, 8x40 mL with NaHSO4
and 8x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH. Extra volume
collected for MS/MSD.

No recovery from 12 to 16
feet due to a rock stuck in
the shoe of sampler.
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SILTY SAND (SM):  brown (7.5YR 5/2), moist, 60% fine sand, 5%
medium sand, 25% non-plastic fines, 10% fine gravel

 dark gray (7.5YR 4/1),

40% fine sand, 20% medium sand, 30% non-plastic fines, 10% fine
gravel

rock broken due to drilling

wet

SILT with SAND (ML):  dark gray (7.5YR 4/1), wet, 60% medium
plastic fines, 40% fine sand

MEASURING POINT:

DATE FINISHED:

RESPONSIBLE PROFESSIONAL:

OAKBOREV (REV. 8/2011)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

DRILLING EQUIPMENT:

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:
LOGGED BY:

COMPL.

TOTAL DEPTH (ft.):

J.D. Long

C. Jefferson

NA

20.0

5/22/12 5/22/12

Boeing Renton Former Fuel Farm

Cascade Drilling, Inc.

Direct push

Power Probe 9630

Geoprobe macro-core sampler [4’ x 2.25"]

BORING LOCATION:

Log of Boring No. PP211

DROP:

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:

FIRST

LHg 1354

9

Ground
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0.7

0.9

SILT with SAND (ML): Continued

POORLY-GRADED SAND with SILT (SP-SM):  dark gray (7.5YR
4/1), wet, 35% fine sand, 40% medium sand, 15% coarse sand, 10%
non-plastic fines

SILT with SAND (ML):  dark grayish brown (10YR 4/2), wet, 80%
medium plastic fines, 20% fine sand
dark gray (7.5YR 4/1)

SILTY SAND (SM):  dark gray (7.5YR 4/2), wet, 40% fine sand, 20%
medium sand, 20% coarse sand, 20% non-plastic fines

Bottom of boring at 20 feet BGS. Abandoned with hydrated bentonite
chips.

Log of Boring No. PP211 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 8/2011)
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OVM readings taken from
headspace in Ziploc bags
using a Photovac 2020
calibrated with 100 ppm
isobutylene.

Soil sample
RI-SB01-PP213-14 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.
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POORLY-GRADED SAND (SP-SM):  dark grayish brown (10YR 4/2),
moist, 80% fine sand, 10% medium sand, 10% non-plastic fines

SILTY SAND (SM):  dark gray (10YR 4/1), moist, 65% fine sand,
15% medium sand, 20% non-plastic fines
 Woody debris observed from 2 to 2.25 feet

POORLY-GRADED SAND with SILT and GRAVEL (SP-SM):  dark
grayish brown (10YR 4/2), moist, 40% fine sand, 10% medium sand,
20% coarse sand, 20% fine gravel, 10% non-plastic fines

POORLY-GRADED SAND (SP):  gray (10YR 5/1), moist, 100% fine
sand

SILTY SAND (SM):  dark grayish brown (10YR 4/2), moist, 75% fine
sand, 10% medium sand, 15% non-plastic fines

very dark gray (10YR 3/1) silt lens with organics
dark grayish brown (10YR 4/2) silt lens with organics

POORLY-GRADED SAND (SP):  very dark gray (10YR 3/1), moist,
85% fine sand, 10% medium sand, 5% non-plastic fines

SILT (ML):  very dark gray (10YR 3/1), moist, 100% medium plastic
fines

gravel lens

MEASURING POINT:

DATE FINISHED:

RESPONSIBLE PROFESSIONAL:

OAKBOREV (REV. 8/2011)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

DRILLING EQUIPMENT:

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:
LOGGED BY:

COMPL.

TOTAL DEPTH (ft.):

J.D. Long

C. Jefferson

NA

20.0

5/31/12 5/31/12

Boeing Renton Former Fuel Farm

Cascade Drilling, Inc.

Direct push

Power Probe 9600

Geoprobe macro-core sampler [5' x 2.25"]

BORING LOCATION:

Log of Boring No. PP213

DROP:

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:

FIRST

LHg 1354

NA

Ground
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Soil sample
RI-SB01-PP213-16 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.

1713

1655

273

7.3

3.8

R
I-

S
B

01
-P

P
21

3-
16 POORLY-GRADED SAND with SILT (SP-SM): 40% medium sand,

30% coarse sand, 20% fine sand, 10% non-plastic fines

SILT (ML):  very dark gray (10YR 3/1), moist, 100% medium plastic
fines

organics

Bottom of boring at 20 feet BGS. Abandoned with hydrated bentonite
chips.

Log of Boring No. PP213 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 8/2011)
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OVM readings taken from
headspace in Ziploc bags
using a Photovac 2020
calibrated with 100 ppm
isobutylene.

Soil sample
RI-SB01-PP216-14 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.

Duplicate soil sample
RI-SB01-PP216-9-14
(3x125 mL, 2x40 mL with
NaHSO4 and 2x40 mL with
MeOH) collected for
TPH-Dx, TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.
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SILTY SAND (SM):  dark gray (7.5YR 4/1), moist, 40% fine sand,
30% medium sand, 20% non-plastic fines, 10% fine gravel

SILTY SAND with GRAVEL (SM):  dark gray (7.5YR 4/1), moist, 25%
fine sand, 25% medium sand, 10% coarse sand, 25% non-plastic
fines, 15% fine gravel

brown (7.5YR 4/2)

POORLY-GRADED SAND with SILT (SP-SM):  dark brown (7.5YR
3/3), wet, 90% fine sand, 10% non-plastic fines

dark gray (7.5YR 4/1)

silt lens

SILTY SAND (SM): 60% coarse sand, 10% medium sand, 10% fine
sand, 20% non-plastic fines

POORLY-GRADED SAND with SILT and GRAVEL (SP-SM):  dark
gray (7.5YR 3/1), wet, 10% coarse sand, 30% medium sand, 20%
fine sand, 20% fine gravel, 10% non-plastic fines

MEASURING POINT:

DATE FINISHED:

RESPONSIBLE PROFESSIONAL:

OAKBOREV (REV. 8/2011)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

DRILLING EQUIPMENT:

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:
LOGGED BY:

COMPL.

TOTAL DEPTH (ft.):

J.D. Long

C. Jefferson

NA

20.0

5/22/12 5/22/12

Boeing Renton Former Fuel Farm

Cascade Drilling, Inc.

Direct push

Power Probe 9630

Geoprobe macro-core sampler [4’ x 2.25"]

BORING LOCATION:

Log of Boring No. PP216

DROP:

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:

FIRST

LHg 1354

9
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0.6

0.3
0.3

POORLY-GRADED SAND with SILT and GRAVEL (SP-SM):
Continued

very coarse sand

SILTY SAND (SM):  brown (10YR 4/3), wet, 10% coarse sand, 60%
medium sand, 20% fine sand, 10% non-plastic fines

Boring completed at 20 feet BGS. Abandoned with hydrated bentonite
chips.

Log of Boring No. PP216 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 8/2011)
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OVM readings taken from
headspace in Ziploc bags
using a Photovac 2020
calibrated with 100 ppm
isobutylene.

Soil sample
RI-SB01-PP217-12 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.
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SILTY SAND (SM):  dark gray (10YR 4/1), moist, 60% fine sand,
10% medium sand, 10% coarse sand, 15% non-plastic fines, 5% fine
gravel

POORLY-GRADED SAND with SILT (SP-SM):  dark gray (10YR
4/1), moist, 90% fine sand, 10% non-plastic fines

SILTY SAND (SM):  dark gray (10YR 4/1), moist, 70% fine sand,
30% non-plastic fines

70% fine sand, 10% medium sand, 20% non-plastic fines

wood debris

SILT (ML):  dark grayish brown (10YR 4/2), moist, 80% medium
plastic fines, 20% fine sand

organics, 90% medium plastic fines, 10% fine sand

red brick

fines content decreases, woody debris observed

SILTY SAND (SM): 80% fine sand, 5% medium sand, 15%
non-plastic fines
Wood debris observed at 11.5 feet bgs

SILTY SAND with GRAVEL (SM):  very dark gray (10YR 3/1), moist,
35% fine sand, 10% medium sand, 20% coarse sand, 20% fine
gravel, 15% non-plastic fines

MEASURING POINT:

DATE FINISHED:

RESPONSIBLE PROFESSIONAL:

OAKBOREV (REV. 8/2011)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

DRILLING EQUIPMENT:

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:
LOGGED BY:

COMPL.

TOTAL DEPTH (ft.):

J.D. Long

C. Jefferson

NA

20.0

5/31/12 5/31/12

Boeing Renton Former Fuel Farm

Cascade Drilling, Inc.

Direct push

Power Probe 9600

Geoprobe macro-core sampler [4’ x 2.25"]

BORING LOCATION:

Log of Boring No. PP217

DROP:

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:

FIRST

LHg 1354

NA

Ground
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Soil sample
RI-SB01-PP217-16 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.
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16 POORLY-GRADED SAND with SILT (SP-SM):  very dark gray (10YR

3/1), moist, 80% fine sand, 10% medium sand, 10% non-plastic fines

POORLY-GRADED SAND with SILT and GRAVEL (SP-SM):  very
dark gray (10YR 3/1), moist, 30% fine sand, 20% medium sand, 20%
coarse sand, 20% fine gravel, 10% non-plastic fines

SILTY SAND (SM):  very dark gray (10YR 3/1), moist, 60% fine sand,
10% medium sand, 30% non-plastic fines

POORLY-GRADED SAND with SILT and GRAVEL (SP-SM):  very
dark gray (10YR 3/1), moist, 45% fine sand, 20% medium sand, 10%
coarse sand, 15% fine gravel, 10% non-plastic fines

Bottom of boring at 20 feet BGS. Abandoned with hydrated bentonite
chips.

Log of Boring No. PP217 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 8/2011)
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OVM readings taken from
headspace in Ziploc bags
using a Photovac 2020
calibrated with 100 ppm
isobutylene.

Soil sample
RI-SB23-PP401-14 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.
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SILTY SAND with GRAVEL (SM):  dark gray (7.5YR 4/1), moist, 30%
fine sand, 10% medium sand, 10% coarse sand, 35% non-plastic
fines, 15% fine gravel

brown (7.5YR 4/2)

SILTY SAND (SM):  brown (7.5YR 4/2), moist, 30% fine sand, 20%
medium sand, 10% coarse sand, 40% non-plastic fines

wet

POORLY-GRADED SAND (SP):  dark gray (7.5YR 4/1), wet, 80%
fine sand, 15% medium sand, 5% non-plastic fines

ML lenses

MEASURING POINT:

DATE FINISHED:

RESPONSIBLE PROFESSIONAL:

OAKBOREV (REV. 8/2011)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

DRILLING EQUIPMENT:

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:
LOGGED BY:

COMPL.

TOTAL DEPTH (ft.):

J.D. Long

C. Jefferson

NA

20.0

5/22/12 5/22/12

Boeing Renton Former Fuel Farm

Cascade Drilling, Inc.

Direct push

Power Probe 9630

Geoprobe macro-core sampler [4’ x 2.25"]

BORING LOCATION:

Log of Boring No. PP401

DROP:

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:

FIRST

LHg 1354

9.5
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Soil sample
RI-SB23-PP401-16 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.
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16 SILT (ML):  dark gray (7.5YR 4/1), wet, 100% medium plastic fines

POORLY-GRADED SAND (SP):

Bottom of boring at 20 feet BGS. Abandoned with hydrated bentonite
chips.

Log of Boring No. PP401 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 8/2011)
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OVM readings taken from
headspace in Ziploc bags
using a Photovac 2020
calibrated with 100 ppm
isobutylene.

Soil sample
RI-SB23-PP405-12 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.

Soil sample
RI-SB23-PP405-14 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.
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SILTY SAND with GRAVEL (SM):  dark brown (7.5YR 3/2), moist,
20% coarse sand, 30% medium sand, 15% fine sand, 20%
non-plastic fines, 15% fine gravel

10% coarse sand, 40% medium sand, 15% fine sand, 20%
non-plastic fines, 15% fine gravel

SILTY SAND (SM):  dark grayish brown (10YR 10/2), moist, 15%
coarse sand, 40% medium sand, 20% fine sand, 15% non-plastic
fines, 10% fine gravel

wet

POORLY-GRADED SAND with SILT (SP-SM):  very dark gray
(7.5YR 3/1), wet, 90% coarse sand, 10% non-plastic fines

SILTY SAND with GRAVEL (SM):  dark gray (7.5YR 4/1), wet, 30%
fine sand, 30% medium sand, 5% coarse sand, 20% non-plastic fines,
15% fine gravel
ML lens

SILTY SAND (SM):  very dark gray (7.5YR 3/1), moist, 60% fine
sand, 40% non-plastic fines

MEASURING POINT:

DATE FINISHED:

RESPONSIBLE PROFESSIONAL:

OAKBOREV (REV. 8/2011)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

DRILLING EQUIPMENT:

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:
LOGGED BY:

COMPL.

TOTAL DEPTH (ft.):

J.D. Long

C. Jefferson

NA

20.0

5/22/12 5/22/12

Boeing Renton Former Fuel Farm

Cascade Drilling, Inc.

Direct push

Power Probe 9630

Geoprobe macro-core sampler [4’ x 2.25"]

BORING LOCATION:

Log of Boring No. PP405

DROP:

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:
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2.4

2.0

0.8

SILTY SAND (SM): Continued

wet, 70% fine sand, 15% medium sand, 15% non-plastic fines

Bottom of boring at 20 feet BGS. Abandoned with hydrated bentonite
chips.

Log of Boring No. PP405 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 8/2011)
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OVM readings taken from
headspace in Ziploc bags
using a Photovac 2020
calibrated with 100 ppm
isobutylene.

Soil sample
RI-SB23-PP420-10 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.

Soil sample
RI-SB23-PP420-13 (3x125
mL, 2x40 mL with NaHSO4
and 2x40 mL with MeOH)
collected for TPH-Dx,
TPH-Jet, BTEX,
2-methylnapthalene, VPH
and EPH.
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SILTY SAND with GRAVEL (SM):  black (7.5YR 2.5/1), moist, 10%
fine sand, 30% medium sand, 15% fine sand, 30% fines non-plastic
fines, 15% fine gravel

SILTY SAND (SM):  brown (7.5YR 4/2), moist, 40% fine sand, 15%
medium sand, 15% coarse sand, 20% non-plastic fines, 10% fine
gravel

SILTY SAND (SM):  dark gray (7.5YR 4/1), moist, 40% fine sand,
10% medium sand, 10% coarse sand, 30% non-plastic fines, 10%
fine gravel

wet

woody debris, visible sheen

MEASURING POINT:

DATE FINISHED:

RESPONSIBLE PROFESSIONAL:

OAKBOREV (REV. 8/2011)

REG. NO.

ELEVATION AND DATUM:

DRILLING METHOD:

DRILLING EQUIPMENT:

NAME (USCS):  color, moist, % by wt., plast. density, structure,

SAMPLING METHOD:
LOGGED BY:

COMPL.

TOTAL DEPTH (ft.):

J.D. Long

C. Jefferson

NA

20.0

5/22/12 5/22/12

Boeing Renton Former Fuel Farm

Cascade Drilling, Inc.

Direct push

Power Probe 9630

Geoprobe macro-core sampler [4’ x 2.25"]

BORING LOCATION:

Log of Boring No. PP420

DROP:

DATE STARTED:

Surface Elevation:

DESCRIPTION

cementation, react. w/HCl, geo. inter.

HAMMER WEIGHT:

DEPTH TO WATER (ft.)

DRILLING CONTRACTOR:

FIRST

LHg 1354

9
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4.8

14.2
163

8.0

1.6

SILTY SAND (SM): Continued

SANDY SILT (ML):  dark gray (7.5YR 4/1), wet, 75% medium plastic
fines, 25% fine sand, visible sheen

woody debris and organics

Bottom of boring at 20 feet BGS. Abandoned with hydrated bentonite
chips.

Log of Boring No. PP420 (cont'd)

NAME (USCS): color, moist, % by wt., plast. density, structure,
cementation, react. w/HCl, geo. inter.

DESCRIPTION

OAKBOREV (REV. 8/2011)
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ATTACHMENT 2

Laboratory Report and Data Validation Memo



 

AMEC Environment & Infrastructure, Inc. 
600 University Street, Suite 600 
Seattle, Washington 
USA 98101-4107 
Tel (206) 342-1760 
Fax (206) 342-1761 
www.amec.com   
 

Memo    

To: Dave Haddock Project: 0088880080.0040 
From: Crystal Neirby cc: Project File 

 
 

Tel: (206) 342-1760  
Fax: (206) 342-1761  
Date: July 11, 2012  
 

Subject: Boeing Renton Former Fuel Farm Investigation – May 2012  
Summary Data Quality Review – SDGs BNX71 and BNX77 

 
This memorandum presents a summary data quality review for analyses of 12 primary soil 
samples, one soil field duplicate, four trip blanks, and one field blank collected on May 22 and 
31, 2012. The samples were submitted to Lancaster Laboratories, Inc. (LLI), located in 
Lancaster, Pennsylvania, a laboratory accredited by the Washington State Department of 
Ecology (Ecology). The samples were analyzed for one or more of the following analytes:  

• Benzene, toluene, ethylbenzene, and xylenes (BTEX) by U.S. Environmental Protection 
Agency (EPA) Method 8260C; 

• Total petroleum hydrocarbons (TPH) as diesel (TPH-Dx) plus Jet-A (TPH-Jet A) ranges 
by Ecology method NWTPH-Dx; 

• Volatile petroleum hydrocarbons (VPH) by Ecology Method NWTPH-VPH; 

• Extractable petroleum hydrocarbons (EPH) by Ecology Method NWTPH-EPH; and 

• 2-Methylnaphthalene by EPA Method 8270D. 

The samples and the analyses conducted on the samples are listed below. 

Sample ID Date Collected SDG 
Laboratory 
Sample ID Analyses 

RI-SB23-PP405-12 5/22/2012 BNX71 6665551 all 
RI-SB23-PP405-14 5/22/2012 BNX71 6665552 all 
RI-SB23-PP420-13 5/22/2012 BNX71 6665553 all 
RI-SB23-PP420-10 5/22/2012 BNX71 6665554 all 
RI-SB01-PP216-14 5/22/2012 BNX71 6665555 all 

RI-SB01-PP216-9-14 
(soil field duplicate) 

5/22/2012 BNX71 6665556 all 

RI-SB01-PP211-10 5/22/2012 BNX71 6665557 all 
RI-SB23-PP401-14 5/22/2012 BNX71 6665558 all 
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Sample ID Date Collected SDG 
Laboratory 
Sample ID Analyses 

RI-SB23-PP401-16 5/22/2012 BNX71 6665559 all 
Trip Blank 5/22/2012 BNX71 6665561 BTEX 
Trip Blank 5/22/2012 BNX71 6665562 VPH 

RI-SB01-PP213-14 5/31/2012 BNX77 6674330 all 
RI-SB01-PP213-16 5/31/2012 BNX77 6674331 all 
RI-SB01-PP217-12 5/31/2012 BNX77 6674332 all 
RI-SB01-PP217-16 5/31/2012 BNX77 6674333 all 

Field Blank 5/31/2012 BNX77 6674334 all 
Trip Blank 5/31/2012 BNX77 6674335 BTEX 
Trip Blank 5/31/2012 BNX77 6674336 VPH 

 
Data were reviewed in accordance with the appropriate method procedures and criteria 
documented in the Draft Quality Assurance Project Plan (QAPP) (AMEC, 2012). The control 
limits provided in the QAPP are advisory limits; therefore, the most current control limits 
provided by the laboratory were used to evaluate the quality control data. In cases where the 
laboratory did not track limits for an analyte, the limits in the QAPP were used. 

Holding times, method/trip blanks, surrogate recoveries, laboratory control samples (LCS), 
laboratory duplicates (LCSD), blank spike samples, matrix spike/matrix spike duplicates 
(MS/MSD), field duplicates, and reporting limits were reviewed where available to assess 
compliance with applicable methods. If qualification was required, data were qualified based on 
the definitions and use of qualifying flags outlined in EPA guidance documents (EPA, 2008). 

Samples were submitted to the laboratory each day upon completion of sampling. Upon receipt 
by LLI, the sample jar information was compared to the chain-of-custody (COC) form. The 
temperatures of the coolers were recorded as part of the check-in procedure, and all were 
below the maximum acceptable temperature of 6 degrees Celsius (°C).  

The following observations were noted by laboratory personnel upon sample receipt. 

• SDG BNX71: A field blank was indicated on the chain-of-custody though bottles were 
not submitted in the associated cooler. In addition, a trip blank was submitted but not 
indicated on the chain-of-custody. The chain-of-custody was revised to reflect 
samples submitted and the laboratory proceeded with analysis. 

• SDG BNX77: Though all of the analyses were requested for the trip blanks included 
with this SDG, trip blanks are only analyzed for BTEX and VPH. The trip blanks were 
logged in for analysis of BTEX and VPH, and the laboratory proceeded with analysis.  
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ORGANIC ANALYSES 
Samples were analyzed for the analytes listed in the introduction of this report. Laboratory data 
were evaluated for the parameters shown below: 

1. Preservation and Holding Times – Acceptable  

2. Blanks – Acceptable except as noted: 

One field blank was collected and submitted with SDG BNX77. The field blank was 
submitted for all analyses and was free of contamination except for C21 through C34 
aliphatics in the VPH analysis. C21 through C34 aliphatics were not detected in any of 
the associated samples; therefore, sample results were not affected and were not 
qualified. 

 
3. Surrogates – Acceptable except as noted: 

VPH by Ecology NWTPH-VPH 
SDG BNX71: The surrogate trifluorotoluene-P was recovered at 143 percent, greater 
than the control limits of 60 to 140 percent in the LCS associated with batch 12153A08A. 
The associated LCS recoveries were within the control limits; therefore, sample results 
are not affected and are not qualified. 
 
Both surrogates (trifluorotoluene-P and trifluorotoluene-F) were outside of the control 
limits in the initial and diluted analyses of samples RI-SB23-PP420-13 and 
RI-SB23-PP401-14. For sample RI-SB23-PP420-13, trifluorotoluene-P was below the 
lower control limit and trifluorotoluene-F was above the upper control limit. For sample 
RI-SB23-PP401-14, both were above the upper control limit. The results are qualified as 
estimated, with detected compounds flagged with a “J” and non-detected compounds 
flagged with a “UJ.” 
 
The surrogate trifluorotoluene-P was recovered at 146 percent in sample 
RI-SB23-PP401-16. The high recovery equates to a possible high bias in the samples; 
therefore, detected compounds are qualified as estimated and flagged with a “J,” and 
non-detected compounds are not qualified. 
 
SDG BNX77: Both surrogates (trifluorotoluene-P and trifluorotoluene-F) were above the 
upper control limit in the initial analysis of sample RI-SB01-PP213-14, and 
trifluorotoluene-P was below the lower control limit in the diluted analysis of the same 
sample. The sample required high dilutions to quantitate high concentrations of target 
analytes; therefore, sample results are not qualified. 
 
The surrogate trifluorotoluene-P also was above the upper control limit in the blank and 
LCS samples associated with batch number 121560016A. The blank was free of 
contamination and the LCS recoveries were within the control limits; therefore, the 
results are unaffected by the possible high bias and are not qualified. 
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TPH by NWTPH-Dx 
SDGs BNX71 and BNX77: The surrogate chlorobenzene was not recovered in the 
analysis of samples RI-SB23-PP420-13 and RI-SB01-PP217-12. The low recoveries 
equate to a possible low bias in the sample; therefore, results are qualified as estimated 
with detections flagged with a “J” and non-detections flagged with a “UJ.” 
 
BTEX by EPA 8260C 
SDG BNX77: The recovery of surrogate toluene-d8 was 35 percent in the initial analysis 
of sample RI-SB01-PP213-16, less than the control limits of 52 to 141 percent. The 
sample was reanalyzed with similar surrogate recoveries. The results are reported from 
the initial analysis and qualified as estimated with detections flagged with a “J” and non-
detections flagged with a “UJ.” 
 

4. LCS/LCSD – Acceptable 
 

5. MS/MSD – Acceptable except as noted: 

BTEX by EPA 8260C  
SDG BNX71: The MS/MSD relative percent differences (RPDs) for ethylbenzene, m,p-
xylene, and o-xylene ranged from 35 to 38 percent, greater than the control limit of 30 
percent, in the MS/MSD performed using sample RI-SB01-PP211-10. The individual 
recoveries were acceptable; therefore, sample results were not affected and were not 
qualified. 

EPH by Ecology NWTPH-EPH 
SDG BNX71: The MS/MSD RPDs for C21 through C34 aliphatics and C21 through C34 
aromatics were 50 and 48 percent, respectively, greater than the control limit of 25 
percent, in the MS/MSD performed using sample RI-SB01-PP211-10. The individual 
recoveries were acceptable; therefore, sample results were not affected and were not 
qualified. 
 
VPH by Ecology NWTPH-VPH 
SDG BNX71: The MS/MSD recoveries in the analysis performed with sample 
RI-SB01-PP211-10 were outside of the control limits of 70 to 130 percent as follows: 
C5 through C6 aliphatics at 68 percent in the MS; C6 through C8 aliphatics at 60 percent 
in the MS; C8 through C10 aliphatics at 141 and 150 percent in the MS and MSD, 
respectively; and C8 through C10 aromatics at 490 and 523 percent in the MS and MSD, 
respectively. The affected compounds were not detected in sample RI-SB01-PP211-10 
and therefore are affected only by low recoveries. The results for C5 through C6 
aliphatics and C6 through C8 aliphatics in sample RI-SB01-PP211-10 are qualified as 
estimated and flagged with a “UJ.” 
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6. Laboratory Duplicates – Acceptable except as noted: 

TPH by NWTPH-Dx 
SDG BNX71: The laboratory duplicate RPDs were not calculated for the duplicate 
performed with sample RI-SB01-PP211-10, since the concentrations of the analytes 
were less than five times the reporting limit. An alternate criterion is to compare the 
difference between the primary and duplicate concentrations to the value of the reporting 
limit. The laboratory duplicate results for diesel and motor oil failed the alternate criteria. 
Therefore, the results for diesel and motor oil in sample RI-SB01-PP211-10 are qualified 
as estimated and flagged with a “J.” 
 

7. Field Duplicates – Acceptable 

One field duplicate was submitted during this sampling event, meeting the project 
frequency requirement of 5 percent or 1 for every 20 samples. Sample RI-SB01-PP216-
9-14 was collected as a field duplicate of sample RI-SB01-PP216-14. The field duplicate 
RPDs could not be calculated because all results for the primary samples and duplicates 
were either below laboratory detection limits or the concentrations were less than five 
times the value of the reporting limit. An alternate criterion for results that are less than 
five times the value of the reporting limit is to compare the difference between the 
primary and duplicate concentrations to the value of the reporting limit. The field 
duplicate results for 2-methylnaphthalene failed the alternate criteria. Therefore, the 2-
methylnaphthalene results in samples RI-SB01-PP216-9-14 and RI-SB01-PP216-14 are 
qualified as estimated and flagged with a “J.” 

8. Reporting Limits – Acceptable except as noted: 

VPH by Ecology NWTPH-VPH 
SDG BNX71: The laboratory applied an “E” flag to the following results to indicate that 
the results were greater than the calibration range of the instrument: C6-C8 aliphatics, 
C8-C10 aliphatics, and C8-C10 aromatics in sample RI-SB23-PP420-13; C8-C10 
aliphatics in sample RI-SB23-PP420-10; C6-C8 aliphatics in sample RI-SB23-PP401-14; 
and C6-C8 aliphatics in sample RI-SB01-PP213-14. The samples were diluted and 
reanalyzed. The affected analytes are reported from the reanalysis, and all other 
compounds are reported from the initial analysis. 

 

OVERALL ASSESSMENT OF DATA 
The completeness of SDGs BNX71 and BNX77 is 100 percent. Evaluation of the usefulness of 
this data is based on EPA guidance documents listed in the introduction to this report. Few 
problems were identified and analytical performance was generally within specified limits. The 
data, as qualified, meet the project’s data quality objectives. 
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Sample ID 
Analysis 
Method Qualified Analyte 

Qualified 
Result Qualifier Reason 

RI-SB23-PP405-12  none   

RI-SB23-PP405-14  none   

RI-SB23-PP420-13 VPH 
 
 
 
 
 
 
 
 
 

TPH-Dx 
 
 

benzene 
C5-C6 aliphatics 
C6-C8 aliphatics 

C8-C10 aliphatics 
C8-C10 aromatics 

ethylbenzene 
methyl t-butyl ether 

toluene 
o-xylene 

m,p-xylenes 
DRO C12-C24 
HRO C24-C40 

TPH-Jet A C8-C18 

0.776 UJ 
7.76 UJ 
299 J 

1,290 J 
887 J 
8.63 J 

0.776 UJ 
5.26 J 
3.68 J 

1.55 UJ 
510 J 

170 UJ 
890 J 

Surrogate recoveries 
 
 
 
 
 
 
 
 
 
 
 
 

RI-SB23-PP420-10  none   

RI-SB01-PP216-14 SVOCs 2-methylnaphthalene 35 J field duplicate RPD 

RI-SB01-PP216-9-14 SVOCs 2-methylnaphthalene 79 J field duplicate RPD 
RI-SB01-PP211-10  VPH 

 
TPH-Dx 

 

C5-C6 aliphatics 
C6-C8 aliphatics 
DRO C12-C24 
HRO C24-C40 

12.4 UJ 
12.4 UJ 

20 J 
82 J 

MS/MSD recoveries 
 

Laboratory duplicate RPD 
 

RI-SB23-PP401-14 VPH 
 

benzene 
C5-C6 aliphatics 
C6-C8 aliphatics 

C8-C10 aliphatics 
C8-C10 aromatics 

ethylbenzene 
methyl t-butyl ether 

toluene 
o-xylene 

m,p-xylenes 

1.08 UJ 
10.8 UJ 
847 J 
377 J 
192 J 

1.08 UJ 
1.08 UJ 
1.08 UJ 
1.53 J 
3.76 J 

Surrogate recoveries  

RI-SB23-PP401-16 VPH C6-C8 aliphatics 
C8-C10 aliphatics 

176 J 
17.9 J 

surrogate recoveries 

Trip Blank  none   

Trip Blank  none   

RI-SB01-PP213-14  none   

RI-SB01-PP213-16 BTEX benzene 
ethylbenzene 

toluene 
m,p-xylene 
o-xylene 

0.6 UJ 
3 UJ 
3 UJ 
3 UJ 
3 UJ 

surrogate recoveries 
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Sample ID 
Analysis 
Method Qualified Analyte 

Qualified 
Result Qualifier Reason 

RI-SB01-PP217-12 TPH-Dx DRO C12-C24 
HRO C24-C40 

TPH-Jet A C8-C18 

2,200 J 
370 UJ 
3,600 J 

surrogate recoveries 

RI-SB01-PP217-16  none   

Field Blank  none   

Trip Blank  none   

Trip Blank  none   
 
Notes 
DRO = diesel-range organics 
HRO = heavy range organics 
J = Compound is positively identified, result is an estimate. 
MS/MSD = matrix spike/matrix spike duplicates 
RPD = relative percent difference 
SVOCs = semivolatile organic compounds 
TPH-Dx = total petroleum hydrocarbons as diesel 
UJ = Compound was not detected, associated reporting limit is an estimate. 
VPH = volatile petroleum hydrocarbons 

 
REFERENCES 
AMEC Environment & Infrastructure, Inc. (AMEC), 2012, Draft Quality Assurance Project Plan, 

Boeing Renton Facility, Renton, Washington: Prepared for the Boeing Company, 
February. 

US Environmental Protection Agency (EPA), 2008, US EPA Contract Laboratory Program 
National Functional Guidelines for Superfund Organic Methods Data Review: EPA 540-
R-08-01, June. 
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