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Subject Technical Memorandum for Central Waterfront RI/FS Work Plan Addendum 2 - Port of

Bellingham, Washington

From Jason Palmer and Halah Voges (Anchor QEA)

Date August 30, 2012

AECOM is submitting this technical memorandum to summarize the field activities performed and
analytical data collected during the Chevron Subarea investigation conducted on May 7-8, 2012 at
the Central Waterfront Site in Bellingham, Washington. The investigation was conducted under
Agreed Order DE3441 and in accordance with the Central Waterfront RI/FS Work Plan Addendum
2 (AECOM 2012), approved by the Washington State Department of Ecology (Ecology) on April 11,
2012. The intent of the investigation was to augment existing data from previous investigations and
provide additional information to allow for the development of potential interim remedial action(s)
along the Chevron Subarea shoreline.

Field Preparation Activities

Field preparation activities were conducted on May 4, 2012. Wilson Engineering and Survey
marked the locations of the predetermined upland boring locations and surveyed ground surface
elevations. In addition, they installed two rows of survey stakes perpendicular to the water in the
beach area for elevation reference during beach test pit excavation and comparison to the upland
boring elevations. Several of the upland borings were adjusted landward due to debris along the
shoreline that prevented access to the geoprobe rig. Private (APS) and public utility locators were
also on site May 4" to identify any underground utilities in the work area.

Sampling Techniques and Locations

Surface and subsurface soils were characterized within the Chevron Subarea at the locations
shown on Figure 1. Upland subsurface soil sampling was completed at five pre-determined
locations using a direct push geoprobe rig to a maximum depth of 35 feet below ground surface
[bgs]. Cascade Drilling provided geoprobe equipment, operation, and assistance with sampling.
Two to three soil samples were collected at each location from 1-2 foot intervals exhibiting the
strongest observed evidence of contamination (i.e. olfactory, PID, visual, sheen and/or “paper
towel” test). A “clean” sample was also collected at each location at a depth where the soils
appeared to be free of contaminants to delineate the vertical extent of contamination. Subsurface
soil samples collected in the uplands are designated in the Sample ID as CWSB-# (Central
Waterfront Soil Boring).
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A 1-inch monitoring well (CWMW-18) was installed adjacent to the bulkhead that runs along the
southeast portion of the site (also known as the “Chevron dock”). The monitoring well location was
selected in consultation with Ecology for use in potential future sampling events at the site. Soil
sampling was conducted using the same methodology as described above. Groundwater sampling
was not performed as it was not included in the scope of the work plan addendum.

Beach soil samples were collected at eight locations using a hand driven corer barrel to a maximum
depth of five feet, the locations of which are shown on Figure 1. One to two soil samples were
collected at each location from 1-2 foot intervals exhibiting the strongest observed evidence of
contamination (i.e. olfactory, PID, visual, sheen and/or “paper towel” test). Beach soil samples are
designated in the Sample ID as CBASB-# (Chevron Beach Area Soil Boring). Prior to collecting the
beach soil samples, 20 shallow test pits were dug along transects extending outward from the
shoreline to determine the appropriate locations for the core samples. Visual observations were
noted on field logs, and are presented in Table 1. Only one analytical sample was collected from
the test pits at location CBATP-7. The beach area test pits are designated in the Sample ID as
CBATP-# (Chevron Beach Area Test Pit).

Table 2 lists all samples collected during the investigation, including coordinates, elevations, and
laboratory analyses. Boring logs for the upland and beach area soil borings are included as
Attachment A.

Sample Results and Summary

In accordance with the Work Plan, all samples were submitted for laboratory analysis of Total
Petroleum Hydrocarbon gasoline range (NWTPH-G), and Total Petroleum Hydrocarbon diesel
range extended (NWTPH-Dx). Several samples were also submitted for Total Organic Carbon
(TOC), and one beach sample was submitted for benzene, toluene, ethylbenzene and xylenes
(BTEX), semi-volatile organic compounds (SVOCSs), and extractable petroleum
hydrocarbons/volatile petroleum hydrocarbons (EPH/VPH). Table 2 lists all samples collected
during the investigation, including coordinates, elevations, and laboratory analyses.

Tables 3 and 4 show the analytical results (NWTPH-Dx, NWTPH-G and TOC) for the upland and
beach area samples collected during the May 2012 investigation, respectively. Table 5 shows the
BTEX, SVOCs, EPH and VPH analytical results for soil sample CBA-SB-8. Figures 2 and 3
summarize the highest concentrations for NWTPH-G and NWTPH-Dx results for these locations,
respectively. Attachment B includes copies of the laboratory reports and data validation results for
this event.

Gasoline range TPH concentrations were detected above the MTCA Method A cleanup level of 100
milligrams per kilogram (mg/kg) in 4 of the 6 upland boring locations and 2 of the 9 beach locations.
The highest concentration in the upland was 4,200 mg/kg at CWSB-16 at 8 to 10 feet bgs or at a
corresponding elevation of 5.52 to 3.52 feet MLLW. The highest detected concentration in the
beach area was 1,200 mg/kg at CBA-SB-1 at 1.5 to 2.5 feet bgs or at a corresponding elevation of
5.17 to 4.17 feet MLLW. Gasoline range TPH did not exceed MTCA Method A cleanup level below
-0.15 feet MLLW in the upland area and 4.05 feet MLLW in the beach area. However, gasoline
range TPH was detected below Method A cleanup level down to -2.48 feet MLLW.

Diesel and motor oil range TPH concentrations were detected above the MTCA Method A cleanup
level of 2,000 mg/kg in 2 of the 6 upland boring locations and 2 of the 9 beach locations. The diesel
and motor oil range TPH concentrations were summed for comparison with applicable screening
levels. One-half the reporting limit was used in the summation if one of the TPH ranges (diesel or
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motor oil) was not detected. The highest detected concentration in the upland was 25,100 mg/kg at
CWSB-17 at 6 to 8 feet bgs or 7.36 to 5.36 feet MLLW. The highest detected concentration in the
beach area was 9,200 mg/kg at CBA-SB-1 at 1.5 to 2.5 feet bgs or 5.17 to 4.17 feet MLLW. Diesel
and motor oil range TPH did not exceed the Method A cleanup level below 3.52 feet MLLW in the
upland area and 4.05 feet MLLW in the beach area. However, along the beach concentrations of
diesel and motor oil range TPH were detected to a depth of -2.48 feet MLLW.

Attachments:

Figures

Tables

Attachment A: Boring Logs

Attachment B: Data Verification Report and Analytical Laboratory Report
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Table 1

Central Waterfront — Beach Test Pit Observations

Sample ID Type Elev X_NAD27 Y_NAD27 Observations
CBA-TP-1 Test Pit 1.87 1600884.795 642866.875 [Slight white, block sheen after hole sits a while (biological)
CBA-TP-2 Test Pit 2.93 1600891.660 642874.296 [White, blocky sheen (appears biological)
CBA-TP-3 Test Pit 2.74 1600883.157 642872.959 [White, blocky sheen (appears biological)
CBA-TP-4 Test Pit 322 1600868.408 642868.717 Very slight rainbow shegn when .flrst.dlsturbed, then no sheen. White,
blocky sheen develops in hole with time.
CBA-TP-5 Test Pit 4.02 1600894.689 642881.247 [White, blocky sheen (appears biological)
CBA-TP-6 Test Pit 3.66 1600880.701 642879.811 [White, blocky sheen (appears biological)
CBA-TP-7 Test Pit 397 1600869.184 642877 203 Silver and rainbow, swirling sheen observed, occational product bubbles
up and turns a heavy sheen on water surface. Sample collected.
CBA-TP-8 Test Pit 5.26 1600896.347 642891.394 [Silver sheen and trace product. Staining at ~6", foam with trace product
CBA-TP-9 Test Pit 5.01 1600878.591 642888.735 [Silver, swirling, heavy sheen, slight rainbow sheen
CBA-TP-10 | Test Pit 5.32 1600860.280 642882.312 [Rainbow sheen with small black blebs of product
CBA-TP-11 | Test Pit 6.10 1600895.369 642896.889 Sheen; silver, swirling, trace brown product, staining below 6". Foam with
trace product
CBA-TP-12 | Test Pit 6.08 1600875.340 642895.357 [Product, brown product seeping from edge of hole. Staining below ~2".
CBA-TP-13 | Test Pit 6.18 1600857.820 642888.663 [Product, brown product seeping from edge of hole. Staining below ~2".
CBA-TP-14 | Test Pit 7.31 1600893.652 642905.911 [Product, brown product, staining below ~6"
CBA-TP-15 | Test Pit 7.01 1600872.817 642901.557 |Product below 1'. Staining below 1'.
CBA-TP-16 | Test Pit 6.97 1600854.597 642894.183 [Heavy sheen (silver) observed below 1.5'
CBA-TP-17 | Test Pit 8.04 1600890.965 642910.658 [Light product and staining below 1.5'
CBA-TP-18 | Test Pit 7.94 1600871.941 642908.314 [Light product and staining below 1.5'
CBA-TP-19 | Test Pit 8.09 1600851.356 642901.472 |Light product, heavy sheen only slight odor all below 2'
CBA-TP-20 | Test Pit 8.99 1600868.930 642913.761 [Some staining below ~1.5'. Product below 2'. Strong odor.
Notes:
X_NAD27 and Y_NAD27 Horizontal datum
Elev Ground surface elevation in feet above Mean Lower Low Water
ID Identification
' = feet
" =inches

Table 1
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Table 2  Central Waterfront Sample Location and Laboratory Analytical Details
Ground Depth EPH, VPH,
Surface Interval SVOC,
Location ID| X_NAD27 Y_NAD27 Elevation Sample ID (ft) NWTPH-G | NWTPH-Dx | TOC BTEX
CWSB-13-14.0-14.5-0512( 14 - 14.5 X X X —
CWSB-13-21-22-0512 21-22 X X AC —
CWSB-13 (1600813.8490| 642924.4730 13.96 CWSB-13-25-27-0512 25927 X X AC —
CWSB-13-28-30-0512 28 - 30 AC AC AC —
CWSB-14-12-14-0512 12 -14 X X X AC
CWSB-14 |1600842.3210| 642948.6150 13.85 CWSB-14-25-27-0512 25-27 X X X —
CWSB-14-29-30-0512 29 - 30 X X X —
CWSB-15-11-13-0512 11-13 X X AC —
CWSB-15-18-20-0512 18 - 20 X X X —
CWSB-15 (1600866.8100| 642960.9530 13.62 CWSB-15-23-25-0512 2395 X x AC —
CWSB-15-29-30-0512 29 - 30 AC AC AC —
CWSB-16-8-10-0512 8-10 X X X —
CWSB-16-13-15-0512 13-15 X X X —
CWSB-16 (1600889.7630| 642950.3410 13.52 CWSB-16-18-20-0512 18- 20 X X AC —
CWSB-16-23-25-0512 23-25 AC AC AC —
CWSB-17-6-8-0512 6-8 X X X AC
CWSB-17-23-25-0512 23-25 X X X —
CWSB-17 (1600914.4170| 642944.4060 13.36 CWSB-170-23-25-0512 2395 X X X —
CWSB-17-28-30-0512 28 - 30 X X X —
CWMW-18-7-9-0512 7-9 X X X —
CWMW-18 [1600971.2670| 642979.3300 13.25 CWMW-18-13-15-0512 13-15 X X X —
CBA-TP-7 |1600869.1840( 642877.2030 3.97 CBA-TP-7-0-1-0512 0-1 X X X —
CBA-SB-1-1.5-2.5-0512 15-25 X X X —
CBA-SB-1 [1600883.7570| 642901.2180 6.67 CBA-SB-1-3-5-0512 3.5 X X X —
CBA-SB-2-0.5-2.5-0512 05-25 X X AC —
CBA-SB-2 [1600866.6160| 642896.2160 6.55 CBA-SB-20-0.5-2.5-0512 0.5-25 X X AC —
CBA-SB-2-3-5-0512 3-5 X X AC —
CBA-SB-3 [1600899.7260| 642895.0140 5.96 CBA-SB-3-1-3-0512 1-3 X X X —
CBA-SB-4-0.5-2.5-0512 05-25 X X X —
CBA-SB-4 |1600886.4650 642889.5200 5.00 CBA-SB-4-3-5-0512 3.5 " X X —
CBA-SB-5-0-2-0512 0-2 X X AC —
CBA-SB-5 [1600878.4430| 642889.1060 5.03 CBA-SB-50-3-5-0512 3-5 X X AC —
CBA-SB-5-3-5-0512 3-5 X X AC —
CBA-SB-6 [1600864.0080| 642883.0640 5.06 CBA-SB-6-3-5-0512 3-5 X X X —
CBA-SB-7-1-3-0512 1-3 X X X —
CBA-SB-7 [1600889.1040| 642872.6550 2.77 CBA-SB-7-3-5-0512 3.5 AC — - —
CBA-SB-8-1-3-0512 1-3 X X X X
CBA-SB-8 [1600875.1350| 642867.9330 2.53 CBA-SB-80-3-5-0512 3-5 X X X —
CBA-SB-8-3-5-0512 3-5 X X X —
Notes:
X_NAD27 and Y_NAD27 Horizontal datum
Ground Surface Elevation Datum in feet above Mean Lower Low Water
ID Identification
NWTPH-G Northwest Total Petroleum Hydrocarbons — Gasoline Range
NWTPH-Dx Northwest Total Petroleum Hydrocarbons — Diesel Extended Range
TOC Total Organic Carbon
EPH Extractable Petroleum Hydrocarbons
VPH Volatile Petroleum Hydrocarbons
SvoC Semi-volatile Organic Compounds
BTEX Benzene, Toluene, Ethylbenzene and Xylenes
X Analyzed
AC Archived Sample
— Not Sampled
CWSB-170-23-25-0512 is a duplicate sample of CWSB-17-23-25-0512
CBA-SB-20-0.5-2.5-0512 is a duplicate sample of CBA-SB-2-0.5-2.5-0512
CBA-SB-50-3-5-0512 is a duplicate sample of CBA-SB-5-3-5-0512
CBA-SB-80-3-5-0512 is a duplicate sample of CBA-SB-8-3-5-0512
Table 2
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Table 3  Central Waterfront Upland Analytical Results

Total Gasoline
Chemical Name|  Organic Total Range Diesel Range TPH-Dx
Carbon Solids [ Hydrocarbons [ Hydrocarbons | Motor QOil (calc)
Unit % % mg/kg mg/kg mg/kg mg/kg
Depth Range| Elevation Depth
Location Sample Sample Date (ft bgs) Range (MLLW)
CWMW-18 CWMW-18-7-9-0512 05/08/2012 7-9 6.25-4.25 1.71 75.10 630 1300 660 1960
CWMW-18-13-15-0512 05/08/2012 13-15 0.25--1.75 0.584 79.90 <7.1 7.4 <12 13.4
CWSB-13-14.0-14.5-0512 05/07/2012 14 - 145 -0.04 — -0.54 0.500 82.30 <6.2 <59 <12 8.95
CWSB-13 CWSB-13-21-22-0512 05/07/2012 21-22 -7.04 —-8.04 NA NA <6.5 6.5 <13 13
CWSB-13-25-27-0512 05/07/2012 25 -27 11.04 —-13.04 NA NA <6.8 <6.3 <13 9.65
CWSB-14-12-14-0512 05/07/2012 12-14 1.85--0.15 0.532 81.90 370 850 320 1170
CWSB-14 CWSB-14-25-27-0512 05/07/2012 25 -27 11.15--13.15 0.489 75.50 <9.2 <6.3 <12 9.15
CWSB-14-29-30-0512 05/07/2012 29 -30 -15.15 - -16.15 0.383 78.10 <8.1 <6.3 <13 9.65
CWSB-15-11-13-0512 05/07/2012 11-13 2.62 - 0.62 NA NA 17 40 15 55
CWSB-15 CWSB-15-18-20-0512 05/07/2012 18 - 20 -4.38 — -6.38 0.801 78.60 <6.4 6.4 <12 12.4
CWSB-15-23-25-0512 05/07/2012 23-25 -9.38 —-11.38 NA NA <71 <6.4 <13 9.7
CWSB-16-8-10-0512 05/07/2012 8-10 5.52 - 3.52 0.794 87.00 4200 3800 650 4450
CWSB-16 CWSB-16-13-15-0512 05/07/2012 13-15 0.52 —--1.48 0.405 74.70 <7.6 22 <13 28.5
CWSB-16-18-20-0512 05/07/2012 18 - 20 -4.48 — -6.48 NA NA <7.0 9.1 <12 15.1
CWSB-17-6-8-0512 05/08/2012 6-8 7.36 - 5.36 3.49 86.80 3700 21000 4100 25100
CWSB-17 CWSB-17-23-25-0512 05/08/2012 23-25 -9.64 —-11.64 0.549 77.90 <76 <6.2 <12 9.1
CWSB-170-23-25-0512 05/08/2012 23-25 -9.64 —-11.64 0.393 78.50 <71 <6.3 <12 9.15
CWSB-17-28-30-0512 05/08/2012 28 — 30 -14.64 —-16.64 0.265 79.00 <6.9 <6.2 <12 9.1
Notes:
Bold result indicates detected analyte.
NWTPH-G Northwest Total Petroleum Hydrocarbons — Gasoline Range
NWTPH-Dx Northwest Total Petroleum Hydrocarbons — Diesel Extended Range
bgs below ground surface
% percentage
mg/kg milligrams per kilogram
TPH-Dx (calc)  Sum of the motor oil range and diesel range hydrocarbons by Method NWTPH-Dx. One-half (1/2) the reporting limit was used for all non-detect results.
Elevation in feet above MLLW
MLLW Mean Lower Low Water
NA Not Analyzed
< Below the reporting limit
CWSB-170-23-25-0512 is a duplicate sample of CWSB-17-23-25-0512
Table 3
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Table 4  Central Waterfront Beach Area Analytical Results

Chemical Total Organic | Total | Gasoline Range | Diesel Range TPH-Dx
Carbon Solids Hydrocarbons [ Hydrocarbons | Motor Oil (calc)
Unit % % mg/kg mg/kg mg/kg mg/kg
Depth Range | Elevation Depth
Location Sample Sample Date (ft bgs) Range (MLLW)
CBA-SB-1 CBA-SB-1-1.5-2.5-0512 | 05/08/2012 15-25 5.17-4.17 1.29 85.40 1200 7400 1800 NJ 9200
CBA-SB-1-3-5-0512 05/08/2012 3-5 3.67-1.67 1.06 76.50 <74 48 21 NJ 69
CBA-SB-2-0.5-2.5-0512 | 05/08/2012 05-25 6.05 - 4.05 NA NA 670 J 6600 1800 NJ 8400
CBA-SB-2 [CBA-SB-20-0.5-2.5-0512| 05/08/2012 05-25 6.05-4.05 NA NA 540 J 5500 1400 NJ 6900
CBA-SB-2-3-5-0512 05/08/2012 3-5 3.55-1.55 NA NA 19 26 12 NJ 38
CBA-SB-3 CBA-SB-3-1-3-0512 05/08/2012 1-3 4.96 - 2.96 2.05 82.80 18 200 420 620
CBA-SB-4 CBA-SB-4-0.5-2.5-0512 | 05/08/2012 05-25 45-25 1.35 81.70 22 220 520 740
CBA-SB-4-3-5-0512 05/08/2012 3-5 2-0 0.523 85.50 <6.9 82 130 212
CBA-SB-5-0-2-0512 05/08/2012 0-2 5.03-3.03 NA NA <6.4 16 16 32
CBA-SB-5 CBA-SB-50-3-5-0512 05/08/2012 3-5 2.03-0.03 NA NA <6.2 9.8 <12 15.8
CBA-SB-5-3-5-0512 05/08/2012 3-5 2.03-0.03 NA NA 12 10 <12 16
CBA-SB-6 CBA-SB-6-3-5-0512 05/08/2012 3-5 2.06 - 0.06 0.449 79.60 <6.8 7.4 <12 13.4
CBA-SB-7 CBA-SB-7-1-3-0512 05/08/2012 1-3 1.77--0.23 2.21 83.60 11 260 500 760
CBA-SB-8-1-3-0512 5/8/2012 1-3 1.53--0.47 1.28 77.50 28 570 1100 1670
CBA-SB-8 CBA-SB-80-3-5-0512 05/08/2012 3-5 -0.47 - -2.47 2.44 72.30 43 560 960 1520
CBA-SB-8-3-5-0512 05/08/2012 3-5 -0.47 - -2.48 2.55 68.40 63 650 1200 1850
CBA-TP-7 CBA-TP-7-0-1-0512 05/07/2012 0-1 2.77-1.77 0.283 82.50 <6.3 18 27 45
Notes:
Bold result indicates detected analyte.
NWTPH-G Northwest Total Petroleum Hydrocarbons — Gasoline Range
NWTPH-Dx Northwest Total Petroleum Hydrocarbons — Diesel Extended Range
bgs below ground surface
% percentage
mg/kg milligrams per kilogram
TPH-Dx (calc)  Sum of the motor oil range and diesel range hydrocarbons by Method NWTPH-Dx. One-half (1/2) the reporting limit was used for all non-detect results.
Elevation in feet above MLLW
MLLW Mean Lower Low Water
NJ The analysis indicates the presence of an analyte that has been tentatively identified and the associated numerical value represents its approximate concentration.
J The analyte was positively identified. The associated numerical value is the approximate concentration of the analyte in the sample.
NA Not Analyzed
< Below the reporting limit
CBA-SB-20-0.5-2.5-0512 is a duplicate sample of CBA-SB-2-0.5-2.5-0512
CBA-SB-50-3-5-0512 is a duplicate sample of CBA-SB-5-3-5-0512
CBA-SB-80-3-5-0512 is a duplicate sample of CBA-SB-8-3-5-0512
Table 4

Page 4 of 7



Table 5 Central Waterfront BTEX, SVOC, EPH and VPH Analytical Results

Location CBA-SB-8
Sample[ CBA-SB-8-1-3-0512
Sample Date 05/08/2012
Depth Range (feet bgs) 1-3
Elevation Depth Range (MLLW) 1.53--0.47
Chemical Name Unit
SW8260C-SIM
Benzene pa/kg 22
Ethylbenzene pa/kg 21
m,p-Xylene pg/kg 60
0-Xylene pg/kg 25
Toluene pg/kg 68
SW8270D
1,2,4-Trichlorobenzene pa/kg <60
1,2-Dichlorobenzene pa/kg <60
1,3-Dichlorobenzene pa/kg <60
1,4-Dichlorobenzene pa/kg <60
1-Methylnaphthalene pg/kg 160
2,2'-Oxybis(1-Chloropropane) | pg/kg <60
2,4,5-Trichlorophenol pa/kg <300
2,4,6-Trichlorophenol no/kg <300
2,4-Dichlorophenol uo/kg <300
2,4-Dimethylphenol uo/kg <60
2,4-Dinitrophenol no/kg <600
2,4-Dinitrotoluene po/kg < 300
2,6-Dinitrotoluene no/kg <300
2-Chloronaphthalene uo/kg <60
2-Chlorophenol no/kg <60
2-Methylnaphthalene pa/kg 250
2-Methylphenol no/kg <60
2-Nitroaniline no/kg <300
2-Nitrophenol po/kg <60
3,3'-Dichlorobenzidine po/kg < 300
3-Nitroaniline no/kg < 300
4,6-Dinitro-2-Methylphenol Ho/kg <600
4-Bromophenyl-phenylether po/kg <60
4-Chloro-3-methylphenol no/kg <300
4-Chloroaniline pa/kg <300
4-Chlorophenyl-phenylether po/kg <60
4-Methylphenol po/kg <60
4-Nitroaniline no/kg <300
4-Nitrophenol po/kg < 300
Acenaphthene ug/kg <60
Acenaphthylene ug/kg <60
Anthracene ug/kg <60
Benzo(a)anthracene pa/kg 70
Benzo(a)pyrene pa/kg 65
Benzo(g,h,i)perylene ug/kg <60
Benzoic Acid ug/kg <600
Benzyl Alcohol ug/kg <300
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Table 5

Central Waterfront BTEX, SVOC, EPH and VPH Analytical Results

Location CBA-SB-8
Sample| CBA-SB-8-1-3-0512
Sample Date 05/08/2012
Depth Range (feet bgs) 1-3
Elevation Depth Range (MLLW) 1.53--0.47
Chemical Name Unit
bis(2-Chloroethoxy) Methane pa/kg <60
Bis-(2-Chloroethyl) Ether pa/kg <60
bis(2-Ethylhexyl)phthalate pa/kg <60
Butylbenzylphthalate pa/kg <60
Carbazole pa/kg <60
Chrysene pa/kg 110
Dibenz(a,h)anthracene pa/kg <60
Dibenzofuran pa/kg 79
Diethylphthalate pa/kg <60
Dimethylphthalate pa/kg <60
Di-n-Butylphthalate pa/kg <60
Di-n-Octyl phthalate pa/kg <60
Fluoranthene pa/kg 660
Fluorene pa/kg 68
Hexachlorobenzene pa/kg <60
Hexachlorobutadiene pa/kg <60
Hexachlorocyclopentadiene pa/kg <300
Hexachloroethane pa/kg <60
Indeno(1,2,3-cd)pyrene pa/kg <60
Isophorone pa/kg <60
Naphthalene pa/kg 280
Nitrobenzene po/kg <60
N-Nitroso-Di-N-Propylamine no/kg <60
N-Nitrosodiphenylamine po/kg <60
Pentachlorophenol po/kg < 300
Phenanthrene pa/kg 250
Phenol po/kg <60
Pyrene po/kg 380
Total Benzofluoranthenes pa/kg 110
EPH
C10-C12 Aliphatics pa/kg 4600
C10-C12 Aromatics po/kg < 2400
C12-C16 Aliphatics pa/kg 28000
C12-C16 Aromatics pa/kg 5700
C16-C21 Aliphatics pa/kg 45000
C16-C21 Aromatics pa/kg 30000
C21-C34 Aliphatics pa/kg 130000
C21-C34 Aromatics pa/kg 71000
C8-C10 Aliphatics pa/kg 6000 U
C8-C10 Aromatics po/kg < 2400
VPH
Benzene pa/kg <1600
C10-C12 Aliphatics pa/kg < 16000
C10-C12 Aromatics pg/kg < 16000
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Table 5 Central Waterfront BTEX, SVOC, EPH and VPH Analytical Results
Location CBA-SB-8
Sample| CBA-SB-8-1-3-0512
Sample Date 05/08/2012
Depth Range (feet bgs) 1-3
Elevation Depth Range (MLLW) 1.53--0.47
Chemical Name Unit

C12-C13 Aromatics pa/kg < 16000
C5-C6 Aliphatics pa/kg < 16000
C6-C8 Aliphatics pa/kg < 16000
C8-C10 Aliphatics pa/kg < 16000
C8-C10 Aromatics pa/kg < 16000
Ethylbenzene pa/kg <1600
m,p-Xylene pa/kg <3100
Methyl tert-Butyl Ether pa/kg <1600
n-Decane pa/kg <1600
n-Dodecane pa/kg <1600
n-Hexane pa/kg <1600
n-Octane pa/kg <1600
n-Pentane pa/kg <1600
0-Xylene pa/kg <1600
Toluene pa/kg <1600

Notes:

Bold result indicates detected analyte.

bgs
Ha/kg
MLLW
U

below ground surface
micrograms per kilogram
Mean Lower Low Water

The analyte was analyzed for, but was not detected above the level of the reported sample quantitation

limit.

Below the reporting limit

Table 5
Page 7 of 7
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BORING NUMBER CBA-SB-1

PAGE 1 OF 1
Boring Log
CLIENT _Port of Bellingham PROJECT NAME _Central Waterfront
PROJECT NUMBER _60139509 PROJECT LOCATION _Chevron Substation
DATE STARTED _5/8/12 COMPLETED _5/8/12 GROUND ELEVATION 6.7 ft MLLW BORE SIZE _2"
DRILLING CONTRACTOR _Cascade Dirilling L.P. NOTES:
DRILLING METHOD Hand Hammer Macrocore Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 0.5 feet
NOTES AC = archived. Datum NAD27 X= 1600883.8, Y= 642901.2 Sampler Macrocore
o R 2 P
Q5 > o |Sak a
Iol 0 48 |4E| of |Egldsy =8
0x T 7> =g & o2 8 g MATERIAL DESCRIPTION <s
o S 5| &g Il o=
o Qo o - 1'd YW o
< @ Q O |aoK S4Z
NA L w 2 w
0 « a @
80 (0.0-1.75) SP: POORLY GRADED SAND, wet @ 0.5, very dark grayish brown
(10YR 3/2) grading to very dark gray (10YR 3/1), fine, trace to 10% medium to
B N coarse sand from 0-0.5'. Moderate hydrocarbon odor at 0.5', staining and product
observed at 0.5'".
VA
| 1]
1.8 5.0
B — (1.75-3.0) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine, 25%
medium to coarse sand, trace fine gravel, trace shells. Slight to moderate
| 2 CBA-SB-1- 36.2 hydrocarbon odor, silver and rainbow sheen observed.
1.5-2.5-0512 ;
| 3 3.0 3.7
(3.0-5.0) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine. No to
| 1 very slight hydrocarbon odor, no sheen or staining observed.
| | @ 3.5' trace shell fragments
| 4 | CBA-SB-1- 30.1
3-5-0512 : @ 4' - 1" silty sand layer
- E @ 4.75' - 0.5" wood layer
5 5.0 1.7

Bottom of borehole at 5.0 feet.
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BORING NUMBER CBA-SB-2

PAGE 1 OF 1
Boring Log
CLIENT _Port of Bellingham PROJECT NAME _Central Waterfront
PROJECT NUMBER _60139509 PROJECT LOCATION _Chevron Substation
DATE STARTED _5/8/12 COMPLETED _5/8/12 GROUND ELEVATION _6.6 ft MLLW BORE SIZE _2"
DRILLING CONTRACTOR _Cascade Dirilling L.P. NOTES:
DRILLING METHOD Hand Hammer Macrocore Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 0.5 feet
NOTES AC = archived. Datum NAD27 X= 1600866.6, Y= 642896.2 Sampler Macrocore
o R 2 P
Q5 > o |Sak a
Iol 0 48 |4E| of |Egldsy =8
ox o % z> TS & oo 8 2 MATERIAL DESCRIPTION <>( S
g = oo 3 - E X w =S
< @ Q O |poKX S4Z
NA L w 2 w
0 « a @
78 (0.0-5.0) SP: POORLY GRADED SAND, wet @ 0.5', very dark grayish brown (10YR
3/2) grading to very dark gray (10YR 3/1), fine, trace fine, rounded gravel at surface,
B N trace silt. Moderate to slight hydrocarbon odor, staining and product @ 0.5-1.5'.
A
1
B 7] CBA-SB-2-
0.5-2.5-0512
S - (TOC-AC)
S 50.2
| 3
[ | | cBasB--
| | 3-5-0512
(TOC-AC)
L 4 29.6
5 5.0 1.6

Bottom of borehole at 5.0 feet.
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CLIENT _Port of Bellingham

BORING NUMBER CBA-SB-3

PAGE 1 OF 1

Boring Log

PROJECT NAME _Central Waterfront

PROJECT NUMBER _60139509

PROJECT LOCATION _Chevron Substation

DATE STARTED 5/8/12 COMPLETED 5/8/12
DRILLING CONTRACTOR Cascade Drilling L.P.

GROUND ELEVATION 6.0 ft MLLW BORE SIZE _2"

NOTES:

DRILLING METHOD Hand Hammer Macrocore

Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below

LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 0.5 feet
NOTES AC = archived. Datum NAD27 X= 1600899.7, Y= 642895.0 Sampler Macrocore
o R 2 P
99 > o |9ok 6z
= we Ll oF |Eo|RsH a
ox zx z> =3 & o|z 8 2 MATERIAL DESCRIPTION <s
o S 5| &g Il o=
o Q. o - 1'd YW o
< o Q O |aoK _Z
NA L w 2 w
0 « a @
83 (0.0-3.0) SP: POORLY GRADED SAND, wet @ 0.5', very dark gray (10YR 3/1), fine.
Slight hydrocarbon odor, droplets of silver and rainbow sheen observed.
\/
@ 0.5-0.8' - 10% silt
| 1
7.5 @ 1-1.7' - 15% medium sand
| 2 CBA-SB-3-
1-3-0512
] @ 2.8-3' wood pieces
3 3.0 3.0
125 Bottom of borehole at 3.0 feet.
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BORING NUMBER CBA-SB-4

PAGE 1 OF 1
Boring Log
CLIENT _Port of Bellingham PROJECT NAME _Central Waterfront
PROJECT NUMBER _60139509 PROJECT LOCATION _Chevron Substation
DATE STARTED _5/8/12 COMPLETED _5/8/12 GROUND ELEVATION _5.0 ft MLLW BORE SIZE _2"
DRILLING CONTRACTOR _Cascade Dirilling L.P. NOTES:
DRILLING METHOD Hand Hammer Macrocore Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater O feet
NOTES AC = archived. Datum NAD27 X= 1600886.5, Y= 642889.5 Sampler Macrocore
o R 2 P
92 > o Sok a
Iol 0 48 |4E| of |Egldsy =8
ox zE z> =3 el = 8 Q MATERIAL DESCRIPTION <s
w c o s <H|TOL >
a = oo = 4 ErLw =S
< 9 o O ook _Z
NA L w 2 w
0 « a @
60 (0.0-5.0) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine,
scattered wood throughout. Slight hydrocarbon odor to 4' and slight sliver and
B 7] rainbow sheen observed @ 0-3.5".
| | @ 0-0.5' - 20% medium to coarse sand and trace fine gravel
1
[ | | cBA-sSB4-
| | 0.5-2.5-0512
- b @ 1.75' - 2" layer of wood and silt, trace medium sand
L 2 71.8
| 3
| 4 | CBA-SB-4-
350512 151
5 5.0 0.0

Bottom of borehole at 5.0 feet.
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BORING NUMBER CBA-SB-5

PAGE 1 OF 1
Boring Log
CLIENT _Port of Bellingham PROJECT NAME _Central Waterfront
PROJECT NUMBER _60139509 PROJECT LOCATION _Chevron Substation
DATE STARTED _5/8/12 COMPLETED _5/8/12 GROUND ELEVATION _5.0 ft MLLW BORE SIZE 2"
DRILLING CONTRACTOR _Cascade Drilling L.P. NOTES:
DRILLING METHOD Hand Hammer Macrocore Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 0O feet
NOTES AC = archived. Datum NAD27 X= 1600878.4, Y= 642889.1 Sampler Macrocore
o R 2 P
Q5 > o |Sak a
E_ ue L5 oFf |Eo|d3Yy s
ox o % z> TS & o2 8 2 MATERIAL DESCRIPTION <>( S
g = oo 3 - E X w =S
< @ Q O |aoK S4Z
NA L w 2 w
0 « a @
76 (0.0-0.75) SW: WELL GRADED SAND, wet, very dark grayish brown (10YR 3/2),
fine to coarse, subrounded to rounded, equant, 20-30% medium to coarse sand,
B 7] 10% fine gravel. No odor, sheen or staining observed.
0.8 4.3
B N (0.75-3.75) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine.
CBA-SB-5 Slight hydrocarbon odor and no sheen or staining observed.
L1 1| 020512
(TOC-AC)
| 2
291 @ 2-3' - 10% medium to coarse sand
| 3
3.8 1.3
B b (3.75-4.5) SM: SILTY SAND, wet, very dark grayish brown (10YR 3/2), fine, 20% silt.
4 CBA-SB-5- Slight hydrocarbon odor and no sheen or staining observed.
- T 3-5-0512 191
(TOC-AC)
i ] 4.5 0.5
B N (4.5-5.0) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1) fine. Slight
hydrocarbon odor and no sheen or staining observed.
5 5.0 0.0

Bottom of borehole at 5.0 feet.




GEOPROBE - GINT STD US.GDT - 7/18/12 14:50 - F:\PROJECTW\PORT OF BELLINGHAM\CENTRAL WATERFRONT\SOIL LOGS\CW BORING LOGS\CENTRAL WATERFRONT DP.GPJ

BORING NUMBER CBA-SB-6

PAGE 1 OF 1
Boring Log
CLIENT _Port of Bellingham PROJECT NAME _Central Waterfront
PROJECT NUMBER _60139509 PROJECT LOCATION _Chevron Substation
DATE STARTED _5/8/12 COMPLETED _5/8/12 GROUND ELEVATION _5.1 ft MLLW BORE SIZE _2"
DRILLING CONTRACTOR _Cascade Dirilling L.P. NOTES:
DRILLING METHOD Hand Hammer Macrocore Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 0O feet
NOTES AC = archived. Datum NAD27 X= 1600864.0, Y= 642883.1 Sampler Macrocore
o R 2 P
= > o |Sgk 8z
E_ ue L5 oFf |Eo|d3Yy s
ox o % z> TS & o2 8 g MATERIAL DESCRIPTION <s
:"DJ =2 oo 3 x - E YW E <
< 9 o O ook _Z
NA L w 2 w
0 « a @
62 (0.0-4.5) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine, 15%
medium sand, trace fine, subrounded, equant gravel. No to very slight hydrocarbon
B 7] odor and no sheen or staining observed.
| 1]
L 2 13.4
B , @ 2.75'- 1" layer of 20% silt
| 3
| 4 | CBA-SB-6-
350512 257
i ] 4.5 0.6
| | (4.5-5.0) SM: SILTY SAND, wet, very dark gray (10YR 3/1), fine, 20% silt, little wood
fibers. Very slight hydrocarbon odor and no sheen or staining observed.
5 5.0 0.1

Bottom of borehole at 5.0 feet.
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BORING NUMBER CBA-SB-7

PAGE 1 OF 1
Boring Log
CLIENT _Port of Bellingham PROJECT NAME _Central Waterfront
PROJECT NUMBER 60139509 PROJECT LOCATION Chevron Substation
DATE STARTED 5/8/12 COMPLETED 5/8/12 GROUND ELEVATION 2.8 ft MLLW BORE SIZE 2"
DRILLING CONTRACTOR _Cascade Drilling L.P. NOTES:
DRILLING METHOD Hand Hammer Macrocore Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 0 feet
NOTES AC = archived. Datum NAD27 X= 1600889.1, Y= 642872.7 Sampler Macrocore
o R 2 P
Q5 > o |Sak a
Iol 0 48 |4E| of |Egldsy =8
ox o % z> TS & o|e 8 2 MATERIAL DESCRIPTION <>( S
g = oo 3 - E X w =S
<9 ) O |o0KX 4Z
NA L w 2 w
0 x o @
50 (0.0-5.0) SP-SM: POORLY GRADED SAND WITH SILT, wet, very dark gray (10YR
3/1), fine, 10% silt, trace fine to coarse gravel. Slight hydrocarbon odor and trace
B N droplets of rainbow sheen observed.
| 1
| 2 ] CBA-SB-7-
1-3-0512 53
| | @ 2.5' wood
| 3
L 4 50.3
5 5.0 -2.2

Bottom of borehole at 5.0 feet.
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BORING NUMBER CBA-SB-8

PAGE 1 OF 1
Boring Log
CLIENT _Port of Bellingham PROJECT NAME _Central Waterfront
PROJECT NUMBER _60139509 PROJECT LOCATION _Chevron Substation
DATE STARTED _5/8/12 COMPLETED _5/8/12 GROUND ELEVATION _2.5 ft MLLW BORE SIZE _2"
DRILLING CONTRACTOR _Cascade Dirilling L.P. NOTES:
DRILLING METHOD Hand Hammer Macrocore Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 0O feet
NOTES AC = archived. Datum NAD27 X= 1600875.1, Y= 642867.9 Sampler Macrocore
o R 2 P
Q5 > o |Sak a
Iol 0 48 |4E| of |Egldsy =8
ox o % z> TS & o|® 8 2 MATERIAL DESCRIPTION <>( S
g = oo 3 - E X w =S
< @ Q O |aoK S4Z
NA L w 2 w
0 « a @
65 (0.0-3.0) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine, trace
silt, trace shells, scattered wood pieces. Slight to moderate hydrocarbon odor and
B n 1/8" silver sheen blobs observed.
| 1
B 7] CBA-SB-8-
2 1-3-0512 (plus
B — EPH, VPH, 130
BTEX, SVOCs
B i analyzed)
| 3 3.0 0.5
(3.0-4.5) ML: SILT WITH SAND, wet, very dark gray (10YR 3/1), soft, 30% fine sand,
| | trace to little wood. Slight to moderate hydrocarbon odor and trace sheen blobs.
| 4 | CBA-SB-8-
3-5-0512 313
[ 45 -2.0
| N @ 4.5-4.75' wood chunk
(4.5-5.0) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine, trace
wood fibers. Slight hydrocarbon odor and no sheen or staining observed.
5 5.0 -2.5

Bottom of borehole at 5.0 feet.
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CLIENT Port of Bellingham

PROJECT NUMBER _60139509
DATE STARTED _5/7/12

BORING NUMBER CWSB-13

PAGE 1 OF 2

Boring Log

PROJECT NAME Central Waterfront

PROJECT LOCATION _Chevron Substation

COMPLETED _5/7/12

DRILLING CONTRACTOR Cascade Drilling L.P.
DRILLING METHOD _GeoProbe Direct Push
LOGGED BY R. Knecht

GROUND ELEVATION _14.0 ft MLLW  BORE SIZE _2"

NOTES:

Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below

CHECKED BY J. Palmer

Groundwater 11.5 feet

NOTES AC = archived. Datum NAD27 X= 1600813.8, Y= 642924.5 Sampler Macrocore
o R 2 P
= > o |Sgk 8z
Iol 48 |4E| of |Zgldsy =8
ox o % z> TS & o2 8 2 MATERIAL DESCRIPTION <>( S
g =% oo 3 - E X w =S
< @ Q O |aoK S4Z
7NA L w 2 w
v A n
0.0
80 (0.0-1.5) SP-SM: POORLY GRADED SAND WITH SILT AND GRAVEL, damp, very
B i dark gray (10YR 3/1), fine to medium, subangular to subrounded, equant, 20% fine
subangular to subrounded, equant gravel, 10% silt. No odor, sheen or staining
B i 0 observed.
| 15 15 12.5
’ 18 (1.5-1.75) SP-SM: POORLY GRADED SAND WITH SILT AND GRAVEL, damp, 123
B i black (10YR 2/1), fine, 30% silt, 15% fine gravel. No odor, sheen or staining
observed.
[ 2.5 (1.75-7.5) SP: POORLY GRADED SAND, damp, brown (10YR 4/3), fine, 10-15%
medium sand, trace fine gravel and coarse sand, trace gray mottles. Slight to
- b 0 moderate hydrocarbon odor and no sheen or staining observed.
| 5.0 |
76 0.7
| 7.5 | 7.5 6.5
\ @ 7.5' reddish brown zone next to contact
S - 0 (7.5-15.0) SP: POORLY GRADED SAND, wet @ 11.5', dark gray (10YR 4/1), fine,
10% silt, trace roots and shells. Slight hydrocarbon odor at 14-14.5' and no sheen or
- — staining observed.
| 10.0
100 2.7
| N @ 11.2-11.6' layers of silt
| | 43 @ 11.7' organic wood layer
: @ 11.8-12.2' layer of coarse sand and fine gravel
| 12.5 | CWSB-13-
14.0-14.5-0512 @ 12.5-13.2' layers of silt
B , 54
15.0 15.0 -1.0

(Continued Next Page)
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CLIENT _Port of Bellingham

PROJECT NUMBER _60139509

BORING NUMBER CWSB-13

PAGE 2 OF 2

Boring Log

PROJECT NAME _Central Waterfront

PROJECT LOCATION _Chevron Substation

o R 2 P
Q5 > o |Sak Sz
Iol 48 |4E| of |Zgldsy =8
0x T => =g ay|@ 8 Q MATERIAL DESCRIPTION <s
w < x oo < Sl < >
a =% a = |2 |Fxyw us
< 9 o O |0k _Z
7NA L w 2 1T}
v n
15.0
80 (15.0-17.5) SM: SILTY SAND, wet, very dark grayish brown (10YR 3/2), fine, no to
B _ low plasticity silt, trace shells. Slight H2S odor and no sheen or staining observed.
- T 9.9
| 17.5 | 17.5 35
@ 17.5' layer of shells
B _ 54 (17.5-24.75) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine,
’ little shell fragments. Moderate H2S, slight hydrocarbon odor @ 22' and no sheen or
B i staining observed.
| 20.0
100 10.3
] @ 20.5-20.8' 20% fine gravel
[ @ 21-22.5' 15% silt
- T 8.3
CWSB-13-
L2250 | 2122-0512
(TOC-AC)
i ] @ 23-24' 15% medium to coarse sand
- T 9.1
] 248 -10.8
| 25.0 (24.75-30.0) SM: SILTY SAND, wet, dark gray (10YR 4/1), fine, 20-25% no to low
90 plasticity silt, trace shells, trace pockets of fine sand. Moderate H2S odor and no
B i sheen or staining observed.
- T 8.3
- T 9.1
CWSB-13-
L2750 | 25270512
(TOC-AC)
- T 9
30.0 103 SE L 00 -16.0

Bottom of borehole at 30.0 feet.
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BORING NUMBER CWSB-14

PAGE 1 OF 2
Boring Log
CLIENT Port of Bellingham PROJECT NAME Central Waterfront
PROJECT NUMBER _60139509 PROJECT LOCATION _Chevron Substation
DATE STARTED 5/7/12 COMPLETED 5/7/12 GROUND ELEVATION 13.9 ft MLLW  BORE SIZE 2"
DRILLING CONTRACTOR _Cascade Dirilling L.P. NOTES:
DRILLING METHOD _GeoProbe Direct Push Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 7.5 feet
NOTES AC = archived. Datum NAD27 X= 1600842.3, Y= 642948.6 Sampler Macrocore
o R 2 P
Q5 > o |Sak 5z
E_ ue L5 oFf |Eo|d3y s
aE zt Z>| £5 |%20|23¢% MATERIAL DESCRIPTION <8
:"DJ =2 oo 3 x - E rw E <
< @ Q O |aoK S4Z
7NA L w 2 w
v A n
0.0
64 j (0.0-0.5) SW-SM: WELL GRADED SAND WITH SILT AND GRAVEL, damp, very
B _ 46 e 0.5 dark gray (10YR 3/1), fine to medium, 20% fine, subangular to subrounded gravel, 13.4
’ \ 10-15% silt, gravel fill at surface. No odor, sheen, or staining observed.
- E (0.5-8.5) SP: POORLY GRADED SAND, wet @ 7.5', very dark brown (10YR 3/2),
fine , loose, 10% fine to coarse gravel, trace silt. No odor, sheen or staining
B N observed.
B — 71
| 2.5 |
B — 7.2
| 5.0 | |
70
B — 7.2
| 7.5 | A
B — 9.3
| 8.5 5.4
(8.5-10.0) GW: WELL GRADED GRAVEL WITH SAND, wet, dark gray (10YR 4/1),
B i 9.1 fine to coarse, angular, flat, 20% fine to coarse sand, trace silt. No odor, sheen or
’ staining observed.
| 10.0 10.0 3.9
88 (10.0-11.0) SM: SILTY SAND, wet, very dark brown (10YR 2/2), fine, 10% fine to
B i coarse gravel, trace medium to coarse sand, trace organics, 60% water.
10 Hydrocarbon odor, silver sheen observed. v
i ] 264 . (11.0-15.0) SP: POORLY GRADED SAND, wet, black (10YR 2/1), fine, trace fine to .
B i coarse gravel, trace to little organics, trace shells. Strong hydrocarbon (diesel) odor,
silver and rainbow sheen observed.
B , 63.2
| 12.5 | CWSB-14-
12-14-0512
- — 10.1
15.0 15.0 @ 14.75 - 1" layer of medium plasticity clay -1

(Continued Next Page)
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CLIENT _Port of Bellingham

PROJECT NUMBER _60139509

BORING NUMBER CWSB-14

PAGE 2 OF 2

Boring Log

PROJECT NAME _Central Waterfront

PROJECT LOCATION _Chevron Substation

o R 2 P
29 > o |Sgk 8z
Iol 48 |4E| oF |FglEZs =8
ox o z> =3 £o|-d Q MATERIAL DESCRIPTION <s
w < o s <H|TO< >
a =5 oo = 4 =W T <Z(
Lo g O |nok aZ
e} w2 L
15.0 = o @
. 90 (15.0-19.0) SM: SILTY SAND, wet, dark grayish brown (10YR 4/2), fine, 20% silt,
B i trace to 10% fine gravel, trace coarse gravel, trace shells. Moderate hydrocarbon
(diesel) odor, no odor at 19', slight silver and rainbow sheen observed.
- — 7.6
| 17.5 |
B — 14.6
B N 19.0 -5.1
(19.0-30.0) SM: SILTY SAND, wet, dark gray (10YR 4/1), fine, 20% silt, trace to little
B i organics and shells. Slight H2S odor, no sheen or staining observed.
| 20.0_|
90 20.5
- — 17.8
| 22.5 |
- — 21.7
| 25.0
100
B N 8.4
- CWSB-14-
| 27.5 | 25-27-0512
CWSB-14-
B | 29-30-0512 11.4
30.0 71 30.0 -16.1

Bottom of borehole at 30.0 feet.
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BORING NUMBER CWSB-15

PAGE 1 OF 2
Boring Log
CLIENT Port of Bellingham PROJECT NAME Central Waterfront
PROJECT NUMBER _60139509 PROJECT LOCATION _Chevron Substation
DATE STARTED 5/7/12 COMPLETED 5/7/12 GROUND ELEVATION 13.6 ft MLLW  BORE SIZE 2"
DRILLING CONTRACTOR _Cascade Dirilling L.P. NOTES:
DRILLING METHOD _GeoProbe Direct Push Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 7.5 feet
NOTES AC = archived. Datum NAD27 X= 1600866.8, Y= 642961.0 Sampler Macrocore
o R 2 P
= > o |Sgk 8z
E_ ue L5 oFf |Eo|d3y s
ox o % z> TS & o|® 8 2 MATERIAL DESCRIPTION <>( S
g =% oo 3 - E X w =S
<0 o O |0k _Z
7NA L w 2 w
v A n
0.0
72 (0.0-1.25) SP-SM: POORLY GRADED SAND WITH SILT AND GRAVEL, damp,
B i dark gray (10YR 4/1), fine to medium, 20-25% fine to coarse subangular to
subrounded, equant, flat gravel, 10% silt, trace coarse sand. No odor, sheen, or
B ] 53 staining observed, (fill).
: 1.3 12.4
B | (1.25-8.5) SP: POORLY GRADED SAND, wet @ 7.5, very dark grayish brown
(10YR 3/2), fine, 10% fine to coarse gravel, trace medium to coarse sand and silt.
B i No odor, sheen, or staining observed.
| 2.5 |
B — 16.6
| 5.0 | |
56
B — 29.9
| 7.5 |
B — 10
| - 8.5 5.1
° (8.5-10.25) GW-GM: WELL GRADED GRAVEL WITH SILT AND SAND, wet, very
B | .‘ dark gray (10YR 3/1), fine to coarse, angular to subrounded, flat, 25% fine to coarse
(3 sand, 10% silt. Slight hydrocarbon odor, slight silver sheen observed.
B ] .
L]
| 10.0 )
100 Y 10.3 3.4
B _ 3 (10.25-13.25) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine,
15% medium sand, trace coarse sand to fine gravel, trace to little shells. Slight
B i 50.4 hydrocarbon odor and slight silver sheen observed.
CWSB-15-
L1250 11-13-0512
(TOC-AC)
] 421 13.3 0.4
B _ (13.25-15.0) SP-SM: POORLY GRADED SAND WITH SILT, wet, dark gray (10YR
4/1), fine, 10-15% silt, trace roots and rootlets. Slight H2S odor and no sheen or
= m staining observed.
15.0 A 150 14

(Continued Next Page)
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CLIENT _Port of Bellingham

PROJECT NUMBER _60139509

BORING NUMBER CWSB-15

PAGE 2 OF 2

Boring Log

PROJECT NAME _Central Waterfront

PROJECT LOCATION _Chevron Substation

o R 2 P
Q5 > o |Sak Sz
Iol 48 |4E| of |Zgldsy =8
ox zx 7> =3 ey b 8 Q MATERIAL DESCRIPTION <s
w < x oa <H|TO< >
a =3 a9 S |-|Exw o<
< o o O |nok aZ
7NA L w 2 w
v A n
15.0
65 \ @ 14.9' lense of organics /
- - (15.0-20.3) SM: SILTY SAND, wet, dark grayish brown (10YR 4/2), fine, 20% no to
low plasticity silt, 10-15% medium to coarse sand, little roots, wood, and shells. No
B N 33.1 to slight H2S odor and no sheen or staining observed.
| 17.5 |
B — 246
| 20.0
100 11.8 20.3 6.7
= - (20.3-30.0) SM: SILTY SAND, wet, dark grayish brown (10YR 4/2), fine, 25-30% low
plasticity silt, trace shells. Strong H2S odor and no sheen or staining observed.
- T 18.9
| 22.5 | CWSB-15-
18-20-0512
- T 13.5
| 25.0
70
- T 10.7
CWSB-15-
L2750 2325.0512
(TOC-AC)
- T 13.6
30.0 76 30.0 -16.4

Bottom of borehole at 30.0 feet.
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BORING NUMBER CWSB-16

PAGE 1 OF 2
Boring Log
CLIENT Port of Bellingham PROJECT NAME Central Waterfront
PROJECT NUMBER _60139509 PROJECT LOCATION _Chevron Substation
DATE STARTED 5/7/12 COMPLETED 5/7/12 GROUND ELEVATION 13.5ft MLLW  BORE SIZE 2"
DRILLING CONTRACTOR _Cascade Dirilling L.P. NOTES:
DRILLING METHOD _GeoProbe Direct Push Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below
LOGGED BY R. Knecht CHECKED BY _J. Palmer Groundwater 8 feet
NOTES AC = archived. Datum NAD27 X= 1600889.8, Y= 642950.3 Sampler Macrocore
o R 2 P
= > o |Sgk 8z
E_ ue L5 oFf |Eo|d3y s
ox o % z> TS & o|® 8 2 MATERIAL DESCRIPTION <>( S
g =% oo 3 - E X w =S
< @ Q O |aoK S4Z
7NA L w 2 w
v A n
0.0
44 (0.0-1.5) SP-SM: POORLY GRADED SAND WITH SILT AND GRAVEL, damp, dark
B | gray (10YR 4/1), fine to medium, 20-25% fine to coarse, subangular to subrounded,
flat, equant gravel, 10% silt. No odor, sheen or staining observed.
B — 4.9
| 15 12.0
(1.5-6.5) SP: POORLY GRADED SAND, damp, very dark grayish brown (10YR 3/2),
B _ fine, 10-15% fine to coarse gravel, trace medium sand and silt. No odor, sheen or
staining observed.
| 2.5 |
B — 12.6
| 5.0 | |
90 6.3
| 6.5 7.0
(6.5-13.0) SP: POORLY GRADED SAND, wet @ 8', very dark gray (10YR 3/1), fine,
B _ 10% medium to coarse sand and fine gravel, trace to little shells. Moderate
75 hydrocarbon odor and stain on gloves @ 8-9'.
- 143 e
| 10.0
100 198
- | | cwss-6- 254
| 12.5 | 8-10-0512
CWSB-16- @ 12.5-13' 30% coarse gravel
| _ 13-15-0512 74 13.0 0.5
’ (13.0-14.0) SP-SM: POORLY GRADED SAND WITH SILT, wet, dark gray (10YR
B i 4/1), fine, 10% silt, trace brown mottles. Very slight hydrocarbon odor, no sheen or
staining observed.
- T 6.9
| _ 14.5 -1.0
15.0

(Continued Next Page)
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CLIENT Port of Bellingham

PROJECT NUMBER _60139509

BORING NUMBER CWSB-16

PAGE 2 OF 2

Boring Log

PROJECT NAME Central Waterfront

PROJECT LOCATION _Chevron Substation

o 2 2
99 > o |9ok 8z
= we Ll oF |Eo|ksH a
e A =g 295 |ay|® 8 Q MATERIAL DESCRIPTION <>
w < x oo < Sl < >
a =% aQ S - |EFrw =S
< Q O |aoK _Z
7NA L w 2 w
v A n
15.0
100 5.7 (14.5-16.0) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine,
B ] trace to 10% medium to coarse sand, trace silt and fine gravel, trace shells. Very
160 slight hydrocarbon-like odor, no sheen or staining observed. (continued) 05
i ] . (16.0-19.5) SM: SILTY SAND, wet, dark grayish brown (10YR 4/2) fine, 20% silt, .
B | 10% medium sand, trace fine gravel, little shells. Slight H2S odor, no sheen or
staining observed.
CWSB-16-
L1751 18-20-0512
(TOC-AC)
B — 5.8
| 10.9 19.5 6.0
’ (19.5-25.0) SP-SM: POORLY GRADED SAND WITH SILT, wet, dark gray (10YR
| 20.0 4/1) fine, less than 10% silt, trace shells and organic roots. Slight H2S odor, no
96 5.8 sheen or staining observed.
B — 6.9
| 22.5 |
B — 6.8
25.0 25.0 -11.5

Bottom of borehole at 25.0 feet.
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CLIENT Port of Bellingham

BORING NUMBER CWSB-17

PAGE 1 OF 2

Boring Log

PROJECT NAME Central Waterfront

PROJECT NUMBER _60139509

PROJECT LOCATION _Chevron Substation

DATE STARTED _5/8/12

COMPLETED _5/8/12

DRILLING CONTRACTOR Cascade Drilling L.P.
DRILLING METHOD _GeoProbe Direct Push

GROUND ELEVATION _13.4ftMLLW BORE SIZE _2"

NOTES:

Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below

LOGGED BY R. Knecht

CHECKED BY J. Palmer

Groundwater 7.5 feet

NOTES AC = archived. Datum NAD27 X= 1600914.4, Y= 642944.4 Sampler Macrocore
o R 2 P
Q5 > o |Sak 5z
Iol 48 |4E| of |Zgldsy =8
0 & T > =3 ay|@ 8 Q MATERIAL DESCRIPTION <s
w < g (3| QL >
a =% oo = 4 ErLw =S
<0 o O |0k _Z
7NA L w 2 w
0 « a @
80 (0.0-1.75) SP-SM: POORLY GRADED SAND WITH SILT AND GRAVEL, damp,
very dark grayish brown (10YR 3/2), fine to medium, 15-20% fine, subangular to
B i 14.2 subrounded, equant gravel, 10% silt, trace coarse gravel. No odor, sheen or staining
observed.
1.8 @ 1.5-1.7' broken concrete 11.7
5-1. /
B 7] (1.75-5.75) SP: POORLY GRADED SAND, damp, dark grayish brown (10YR 4/2),
fine, trace fine, subrounded gravel and silt. No odor, sheen or staining observed.
B — 454
)
80
5.8 7.7
S - 313 (5.75-12.75) SP: POORLY GRADED SAND, wet @ 7.5', black (10YR 2/1), fine,
10-20% medium to coarse sand, trace fine gravel. Strong hydrocarbon odor.
CWSB-17-
6-8-0512 @ 7.5' LNAPL covered grains
B — 148
@ 8.5' color grades to very dark gray (10 YR 3/1)
| 10
84 262
12.8 0.7
- 32 oete \_ @ 12.75-12.9' wood layer /
oreron (12.75-15.5) SW: WELL GRADED SAND, wet, very dark gray (10YR 3/1), fine to
Touese coarse, angular to subrounded, equant, flat. Strong hydrocarbon odor and silver
B . DX sheen observed. Trace LNAPL.
Touese @ 12.9-13.2' pea gravel layer
| 15 || NN
90 107 Lell] 155 2.1
(15.5-19.5) SM: SILTY SAND, wet, very dark grayish brown (10YR 3/2), fine, 25%
B T silt, trace coarse sand, trace shell fragments. Slight hydrocarbon and H2S odor, no
sheen or staining observed.
@ 19.5' wood
- — 112
19.5 -6.1
20

(Continued Next Page)
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CLIENT _Port of Bellingham

PROJECT NUMBER _60139509

BORING NUMBER CWSB-17

PAGE 2 OF 2

Boring Log

PROJECT NAME _Central Waterfront

PROJECT LOCATION _Chevron Substation

o R 2 P
Q5 > o |Sak Sz
o W8 Y| oF |Zo|BE3Y =8
ox o z> =3 £o|-d 2 MATERIAL DESCRIPTION <s
m sS< ) [Alyoy <H|T 7 e >
& = 0o = g RS w2
&2 o O] ("N O] 1<
[a] w 2 w
20 « a @
95 (19.5-30.5) SP: POORLY GRADED SAND, wet, very dark gray (10YR 3/1), fine,
trace to 10% silt in layers, less silt down section. Slight to moderate H2S, no sheen
B i or staining observed. (continued)
@ 20' - 1" thick wood
B ] 60.2 T
CWSB-17- @ 22' - 1" thick wood
23-25-0512
B — 106
| 25
75
B — 7.9
CWSB-17-
28-30-0512
- T 9.1
| 30
8 oo 30.5 -17.1
7 (30.5-35.0) CH: FAT CLAY, wet, dark gray (10YR 4/1), slow dilatancy, high plasticity,
B N / 20-30% silt, trace 2" pockets of fine sand. No odor, sheen or staining observed.
- 71.2 %
35 /A 35.0 216

Bottom of borehole at 35.0 feet.
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CLIENT Port of Bellingham

WELL NUMBER CWMW-18

PAGE 1 OF 1
Boring Log

PROJECT NAME Central Waterfront

PROJECT NUMBER _60139509

PROJECT LOCATION _Chevron Substation

DATE STARTED _5/8/12 COMPLETED _5/8/12 GROUND ELEVATION _13.3ftMLLW BORE SIZE _2"

DRILLING CONTRACTOR Cascade Drilling L.P.

NOTES:

DRILLING METHOD _GeoProbe Direct Push

Analytical N\WTPH-Dx, NWTPH-G, TOC=unless noted below

LOGGED BY R. Knecht CHECKED BY J. Palmer Groundwater 6.5 feet
NOTES DP=Direct push Datum NAD27 X=1600971.3, Y=642979.3 Sampler Macrocore

DEPTH
(ft)
SAMPLE TYPE
NUMBER
RECOVERY %
BLOW
COUNTS
(N Value)
GRAPHIC
LOG

MATERIAL DESCRIPTION WELL DIAGRAM

Environmental
Data

(0.0-1.25) GW: WELL GRADED GRAVEL WITH
SAND, damp, gray (10YR 5/1), fine to coarse, - Flush mount
subangular to angular, 40% fine to coarse sand, well box

trace silt (fill). No odor, sheen or staining PID = 118

observed. S

N
N
N

2.5

72 0

DP

(1.25-4.25) SP: POORLY GRADED SAND, < 0-3' concrete
damp, very dark grayish brown (10YR 3/2) seal

grading to dark grayish brown (10YR 4/2), fine,
10% fine gravel, trace silt. No odor, sheen or
staining observed. @ 3.5-4' fine sand.

PID =187

3-4' Bentonite
Seal

9.1

(4.25-5.0) CL: LEAN CLAY, damp, dark grayish
brown (10YR 4/2), low plasticity, 15-20% silt. No

odor, sheen or staining observed. 8.3

5.0 : 5.0

-] 6.0

(5.0-6.0) SP: POORLY GRADED SAND WITH

GRAVEL, damp, dark grayish brown (10YR 4/2),

fine, 20% fine to coarse gravel, trace clay. No 7.3 e
odor, sheen or staining observed. / PID = 110{.

70 0 : 8.0

§ (6.0-8.0) ML: SILT WITH SAND, wet @ 6.5', very

dark grayish brown (10YR 3/2), no to low

plasticity, 15% fine sand, trace clay, little wood

chunks coated with product, trace roots. Strong
hydrocarbon odor @ 6.5', moderate silver and

rainbow sheen observed. Pockets of sand with 5.3

product. / PID = 83

DP
CWMW-18-7-9-0512

10.0

100 0

DP

12.5

1 15.0

(8.0-15.0) SP-SM: POORLY GRADED SAND
WITH SILT, wet, dark gray (10YR 4/1), fine, 10%
silt, trace wood chunks. Moderate hydrocarbon
odor, trace sheen observed to 9'.

<3-16' 10/20

@ 10-11' - 10% medium sand and trace fine PID = 36.2 Silica sand

gravel

6-16'
schedule 40
PVC, 1"
prepacked

PID = 10.2 screen

@ 14-14.25' wood
@ 14.5-15' - 15% fine, rounded gravel

DP
CWMW-18-13-15-0912

16.0

(15.0-16.0) Lithology description ends at 15 feet.
Well installation information total depth is 16 feet.

Bottom of borehole at 16.0 feet.
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Environment Submitted to: Submitted by:
Port of Bellingham AECOM
Soil Samples Pittsburgh PA
60139509-560
June 5, 2012

Organic and Inorganic Data Verification Report

Port of Bellingham Central Waterfront
Soil and Aqueous QC Samples
Analytical Resources, Inc. Data

May 2012 Sampling Event

Prepared By Gregory A. Malzone
Project Chemist



AECOM Analytical Data Verification Report Environment
Overview

The samples analyzed for the Port of Bellingham Central Waterfront sampling event from May 7-8, 2012
are listed in the Table of Samples Analyzed (page 4). Data verification was performed on a total of forty
distinct soil samples, and one soil QC trip blank sample.

Samples were analyzed by Analytical Resources, Inc. (ARI) of Tukwila, WA. The verified analyses were
Volatile Organic Compounds (VOCs) by SW-846 method 8260B; Semivolatile Organic Compounds
(SVOCs) by SW-846 method 8270D; Benzene, Toluene, Ethylbenzene, m,p-Xylene, and o-Xylene (BTEX)
by SW-846 method 8260B SIM (Selected lon Monitoring); Gasoline Range Hydrocarbons (GRH) by WDOE
method NWTPH-G; Diesel Range Hydrocarbons (DRH) as Diesel and Motor Oil by WDOE method
NWTPH-Dx; Extractable Petroleum Hydrocarbons (EPH) by WDOE method EPH; Volatile Petroleum
Hydrocarbons (VPH) by WDOE method VPH; Total Organic Carbon (TOC) by methods 415.1/Plumb 1981,
and Total Solids for dry weight determination by method SM2540B.

The AECOM Analytical Data Verification Checklist is presented as pages 6-11. Data were evaluated
based on validation criteria set forth in the USEPA Contract Laboratory Program (CLP) National
Functional Guidelines for Organic/Inorganic Data Review, document numbers EPA540/R-99/008 and
EPA540/R-04/004 of October 1999 (Organic) and October 2004 (Inorganic), and the USEPA CLP
National Functional Guidelines for Superfund Organic Methods Data Review, document number
USEPA-540-R-07-003, July 2007, as they applied to the reported methodology. Washington State
Department of Ecology (WDOE) methods were reviewed as per WDOE Analytical Methods for
Petroleum Hydrocarbons, ECY 97-602 of June 1997. Field duplicate RPD control limits were taken from
the USEPA Region | Laboratory Data Validation Functional Guidelines for Evaluating Organics
Analyses, December 1996.

The following data components were reviewed during the data validation procedure:

Submitted Deliverables

Chain-of-Custody form(s) and sample integrity

Assigned laboratory flags and definitions

Sample results including reporting limits and dilution factors
Holding time

Method blank results

LCS, LCSD (blank spike) results

MS, MSD (matrix spike/matrix spike duplicate) results
Surrogate recoveries

Trip blank results

Organic sample chromatograms (for select project samples and select fuel methods only)

Data Validation Qualifiers Assigned During this Review

U: The analyte was analyzed for, but was not detected above the level of the reported sample
quantitation limit.

J: The analyte was positively identified. The associated numerical value is the approximate
concentration of the analyte in the sample.

NJ: The analysis indicates the presence of an analyte that has been tentatively identified and the
associated numerical value represents its approximate concentration.



AECOM Analytical Data Verification Report Environment

Other Qualifiers Assigned During this Review

DNR: Do not report, another acceptable result from a secondary dilution is reportable.
ECR: The reported concentration exceeded the instrument calibration range.

Assigned qualifiers are detailed in the Analytical Limited Data Validation Checklist and are summarized in
the Table of Qualified Analytical Results (page 5).

Overall Data Assessment

All data received from the laboratory are suitable for their intended use with the qualifications and
clarifications noted. Completeness of the total data set is calculated to be 100% and is acceptable.



AECOM Analytical Data Verification Report Environment 4
Table of Samples Analyzed
Port of Bellingham — Central Waterfront
Soil Samples and Aqueous QC Samples
Analytical Resources, Inc. (ARI) Laboratory Reports (as listed)
May 2012 Sampling Events
Matrix Sample Name Parent Sample ID Sample Date and Time Lab SDG Lab Sample ID

Soil CWSB-13-14.0-14.5-0512 5/7/2012 10:10 utr7 UT77A
Soil CWSB-13-21-22-0512 5/7/12012 10:55 uT77 UT77B
Soil CWSB-13-25-27-0512 5/7/12012 11:10 uT77 UT77C
Soil CWSB-13-28-30-0512 5/7/12012 11:30 uT77 UT77D
Soil CWSB-14-12-14-0512 5/7/12012 12:10 uT77 UT77E
Soil CWSB-14-25-27-0512 5712012 13:30 uT77 UTT77F
Soil CWSB-14-29-30-0512 5/7/12012 13:35 uT77 UT77G
Soil CWSB-15-11-13-0512 5/7/12012 14:30 uT77 UT77H
Soil CWSB-15-23-25-0512 5/7/12012 15:30 uT77 uT771
Soil CWSB-15-18-20-0520 5/7/12012 14:45 uT77 uT77]
Soil CWSB-15-29-30-0512 5712012 15:40 uT77 UT77K
Soil CWSB-16-8-10-0512 5/7/2012 16:20 uTr7 UT77L
Soil CWSB-16-13-15-0512 5/7/12012 17:00 uT77 UT77M
Soil CWSB-16-18-20-0512 5/7/12012 17:20 uT77 UT77N
Soil CWSB-16-23-25-0512 5/7/2012 17:41 uTr7 UT770
Soil CWSB-17-6-8-0512 5/8/2012 8:30 uTr7 UT77P
Soil CWSB-17-23-25-0512 5/8/2012 9:45 uT77 uT77Q
Soil CWSB-17-28-30-0512 5/8/2012 10:10 UT77 UT77R
Sail (QC) CWSB-170-23-25-0512 CWSB-17-23-25-0512 5/8/2012 8:45 uTr7 UT77S
Aqueous (QC) TB-050712 (trip blank) 51712012 0:00 uT77 uT77T
Soil CBA-SB-1-1.5-2.5-0512 5/8/2012 11:15 UT78 UT78A
Soil CBA-SB-1-3-5-0512 5/8/2012 11:30 UT78 UT78B
Soil CBA-SB-2-0.5-2.5-0512 5/8/2012 11:45 UT78 UT78C
Soil CBA-SB-3-1-3-0512 5/8/2012 12:30 UT78 UT78D
Soil CBA-SB-4-0.5-2.5-0512 5/8/2012 13:40 UuT78 UT78E
Soil CBA-SB-4-3-5-0512 5/8/2012 13:48 UT78 UT78F
Soil CBA-SB-5-3.5-0512 5/8/2012 14:15 UT78 UT78G
Soil CBA-SB-5-0-2-0512 5/8/2012 14:25 UT78 UT78H
Soil CBA-SB-20-0.5-2.5-0512 CBA-SB-2-0.5-2.5-0512 5/8/2012 10:45 UT78 uTrsl
Soil CBA-SB-50-3-5-0512 CBA-SB-5-3.5-0512 5/8/2012 13:15 UuT78 UT78J
Soil CBA-SB-6-3-5-0512 5/8/2012 14:55 UT78 UT78K
Soil CBA-SB-7-1-3-0512 5/8/2012 15:25 UT78 UT78L
Soil CBA-SB-8-3-5-0512 5/8/2012 16:00 UT78 UT78M
Soil CBA-SB-8-1-3-0512 5/8/2012 16:00 UuT78 UT78N
Soil CWMW-18-7-9-0512 5/8/2012 17:00 UT78 UT780
Soil CWMW-18-13-15-0512 5/8/2012 17:30 UT78 UT78P
Soil CBA-SB-80-3-5-0512 CBA-SB-8-3-5-0512 5/8/2012 15:00 UT78 UT78Q
Soil CBA-TP-7-0-1-0512 5/8/2012 15:05 UT78 UT78R
Soil CBA-SB-2-3-5-0512 5/8/2012 12:00 UT78 UT78S
Soil CBA-SB-7-3-5-0512 5/8/2012 15:15 UT78 UT78T
Soil CBA-SB-8-1-3-0512 5/8/2012 16:15 UT78 UT78U




AECOM

Qualified Reportable Results

Analytical Data Verification Report

Environment

Table of Qualified Analytical Results
Port of Bellingham — Central Waterfront
Soil Samples and Aqueous QC Samples
Analytical Resources, Inc. (ARI) Laboratory Reports (as listed)
May 2012 Sampling Events

Reason
Lab ID Sample ID Analysis | DF | Method Analyte Concentration Qualifier! Code?
UT78A CBA-SB-1-1.5-2.5-0512 Initial 50 | NWTPHD Motor Qil 1800 | mglkg NJ CHRO
UT78B CBA-SB-1-3-5-0512 Initial 1 | NWTPHD Motor Oil 21 mglkg NJ CHRO
uT78C CBA-SB-2-0.5-2.5-0512 Initial NWTPHG Gasoline 670 mglkg J SUR
uT78C CBA-SB-2-0.5-2.5-0512 Initial NWTPHD Motor OQil 1800 | mglkg NJ CHRO
uT78l CBA-SB-20-0.5-2.5-0512 Initial 1 | NWTPHG Gasoline 540 mglkg J SUR
uT78l CBA-SB-20-0.5-2.5-0512 Initial 50 | NWTPHD Motor Qil 1400 | mglkg NJ CHRO
uT78S CBA-SB-2-3-5-0512 Initial 1 | NWTPHD Motor Qil 12 mglkg NJ CHRO
uT78U CBA-SB-8-1-3-0512 Initial EPH C8-C10 Aliphatics | 6000B | pglkg U MB

(1): Data Validation Qualifiers:

U: The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.

J: The analyte was positively identified. The associated numerical value is the approximate concentration of the

analyte

in the sample.

NJ: The analysis indicates the presence of an analyte that has been tentatively identified and the associated
numerical value represents its approximate concentration.

(2): Reason Codes:

CHRO - Detected response of total peaks in range, but the chromatographic pattern does not match the
calibration standard or additional hydrocarbons in the range are not identifiable.
MB — Contamination detected in the associated method blank.

SUR - Surrogate recovery was outside the quality control limits.

Non-Reportable Results

Reason
Field ID Lab ID Method Analyte Concentration Code! Comment
CWSB-16-8-10-0512 UT77L NWTPHG | Gasoline | 2200 E mg/kg DNR, ECR Use DL result
CBA-SB-1-1.5-2.5-0512 UT78A | NWTPHG | Gasoline | 630 E mg/kg DNR, ECR Use DL result

(1): Reason Codes:

DNR — Do not report. An acceptable result from a secondary dilution is available..
ECR — The concentration exceeded the calibration range.
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Project Name: Port of Bellingham (POB) — Central Laboratory: Analytical Resources, Inc. (ARI) of Tukwila,
Waterfront WA.

Project Reference: Central Waterfront Sample Matrix: Soil and Aqueous QC Samples

ENSR Project: 60139509-560 Sample Start Date: 05/07/2012

Verified By/Date Verified: Greg Malzone 06/05/12 Sample End Date: 05/08/2012

(completed)

Samples Analyzed: see Table of Samples Analyzed, Port of Bellingham — Central Waterfront, Soil and Aqueous QC
Samples (page 4).

Parameters Verified: Volatile Organic Compounds (VOCs) by SW-846 method 8260B; Semivolatile Organic
Compounds (SVOCs) by SW-846 method 8270D; Benzene, Toluene, Ethylbenzene, m,p-Xylene, and o-Xylene (BTEX)
by SW-846 method 8260B SIM (Selected lon Monitoring); Gasoline Range Hydrocarbons (GRH) by WDOE method
NWTPH-G; Diesel Range Hydrocarbons (DRH) as Diesel and Motor Oil by WDOE method NWTPH-Dx; Extractable
Petroleum Hydrocarbons (EPH) by WDOE method EPH; Volatile Petroleum Hydrocarbons (VPH) by WDOE method
VPH; Total Organic Carbon (TOC) by methods 415.1/Plumb 1981; and Total Solids for dry weight determination by
method SM2540B.

Not all samples were analyzed for every parameter/method. Refer to Chain of Custody records for the exact analyses
requested.

Laboratory Project IDs (SDGs): UT77 and UT78

PRECISION, ACCURACY, METHOD COMPLIANCE, and COMPLETENESS ASSESSMENT

Precision: X | Acceptable Unacceptable | GAM Initials

Comments: Precision is the measure of variability of individual sample measurements. Laboratory precision was
determined by examination of laboratory duplicate results. Evaluation laboratory duplicates for precision was done using
the Relative Percent Difference (RPD). The RPD is defined as the difference between two duplicate samples divided by
the mean and expressed as a percent. Laboratory RPD limits referenced EPA published QC limits. No data required
qualification based on precision data; overall laboratory precision was acceptable. Precision measurements are
reviewed in items 17, 20, and 21.

Accuracy: X | Acceptable Unacceptable | GAM Initials

Comments: Laboratory accuracy is a measure of the system bias, and was measured by evaluating laboratory control
sample/laboratory control sample duplicate (LCS/LCSD), matrix spike/matrix spike duplicate (MS/MSD), and organic
system monitoring compounds (surrogate) percent recoveries (%Rs). LCS/LCSD %Rs, which demonstrated the overall
performance of the analysis, were compared to EPA published QC limits. MS/MSD %Rs, which provided information on
sample matrix interferences, were compared to EPA published QC limits or laboratory control charted limits. System
monitoring compound or surrogate recoveries, which measured system performance and efficiency during organic
analysis, were compared to EPA published QC limits or laboratory control charted limits. Although several data points
required qualification based on a nonconforming surrogate recovery (see item 14); overall laboratory accuracy was
acceptable. Accuracy measurements are reviewed in items 12, 14, 15 and 16.

Method Compliance: X | Acceptable Unacceptable | GAM Initials

Comments: Method compliance was determined by evaluating sample integrity, holding time, and laboratory blanks,
against method specified requirements, while applying EPA data validation guidelines. Additionally, laboratory notations
regarding instrument calibration outliers were considered and utilized in qualifying the associated data in this report.
Although some data required qualification based pattern match discrepancies (see item 22) and method blank
contamination (see item 11), overall method compliance was acceptable based on the supplied data.
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Completeness: X | Acceptable Unacceptable | GAM Initials

Comments: Completeness is the overall ratio of the number of samples planned versus the number of samples with
validated analyses. Completeness goals are set at 90-100%. Determination of completeness included a review of chain
of custody records, laboratory analytical methods and detection limits, laboratory case narratives, and project
requirements. Completeness also included 100% review of the laboratory sample data results, QC summary reports,
and electronic data deliverables (EDDs). All data received from the laboratory are useable with some qualification.
Completeness of the total data set is calculated to be 100% and is acceptable.

VALIDATION CRITERIA CHECK

Data validation qualifiers used in this review:
U: The analyte was analyzed for, but was not detected above the level of the reported sample quantitation limit.

J: The analyte was positively identified. The associated numerical value is the approximate concentration of the analyte
in the sample.

NJ: The analysis indicates the presence of an analyte that has been tentatively identified and the associated numerical
value represents its approximate concentration.

DNR: Do not report, a second acceptable result from a secondary dilution is reportable.

ECR: The reported concentration exceeded the instrument calibration range.

The following comments requiring qualification are in bold type. The other comments are of interest, but qualification of
the samples was not necessary.

Refer to the Table of Qualified Analytical Results (page 5) for a listing of the samples, analytes, and concentrations
qualified.

1. Did the laboratory identify any non-conformances related X Yes No GAM | Initials
to the analytical results?

Explanation by laboratory: General notes were provided in the laboratory case narratives. Notations regarding outliers
observed in non-project samples prepared as QC batch MS/MSD, or laboratory duplicate samples were not evaluated
because matrix similarity to project samples could not be guaranteed. In some cases, laboratory QC batches did not
include MS/MSD samples because of insufficient sample volume. The following laboratory notes specially refer to
project samples.

Method NWTPHG (SDG UT77): The percent recoveries for the surrogate, bromobenzene, were high following the initial
NWTPH-G analyses of samples CWSB-16-8-10-0512 and CWSB-17-6-8-0512. This was due to co-elution with
interference. Both samples were diluted and re-analyzed. The percent recoveries for all surrogates were within
established QC limits for the dilutions. The results for both analyses have been submitted for these samples.

Method NWTPHG (SDG UT78): The percent recoveries for the surrogate, bromobenzene, were high following the
initial NWTPHG analyses of samples CBA-SB-1 -1 .5-2.5-051 2, CBA-SB -2-0.5-2.5-051 2 and CBAS8-20-0.5-2.5-
0512. This was due to co-elution with an interference. Sample CBA-SB-1-1.5-2.5-0512 was diluted and re-analyzed.
The percent recoveries for all surrogates were within established QC limits for the dilution. The results for both
analyses have been submitted for this sample.

Method VPH (SDG UT78): The method blank was re-analyzed for VPH due to suspected carryover from a previous
sample. The results for the re-analysis only have been submitted.

Data qualification, if any, related to the laboratory observations are discussed in the following sections.

2. Were sample Chain-of-Custody forms complete? X Yes No GAM | Initials

Comments: COC records from field to laboratory were complete and accurately reflect the sampling information with the
exceptions noted below. Custody was maintained as evidenced by field and laboratory personnel signatures, dates,
and times of receipt.

3. Were all the analyses requested for the samples on the X Yes No GAM | Initials
COCs completed by the laboratory?

Comments: All requested analyses as documented on original COC records were completed by the laboratory.
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4. Were samples received in good condition and at the X Yes No GAM | Initials
appropriate temperature?

Comments: All samples were received intact and in good condition as stated in the report cover letters submitted with
each SDG. All samples were received intact and in good condition as stated in the Cooler Receipt Forms submitted
with each SDG. All samples were received at acceptable cooler temperatures of 0.9° C to 3.8° C as noted on the
Cooler Receipt Forms provided. Samples received at less than 2° C were determined to be in acceptable condition
because sample containers were intact and samples themselves were not frozen. No action is required other than to
note this observation.

5. Were the requested analytical methods in compliance with X Yes No GAM | Initials
WP/QAPP, permit, or COC?

Comments: Reported methods and target analyte lists were in compliance with COC records.

6. Were detection limits in accordance with WP/QAPP, X Yes No GAM | Initials
permit, or method?

Comments: Reported detection limits are achievable by the quoted methods. Detection limits for soil results reported on
a dry weight basis were increased to reflect the percent moisture content.

7. Do the laboratory reports include only those constituents X Yes No GAM | Initials
requested to be reported for a specific analytical method?

Comments: Reported target analytes were consistent with COC requests.

8. Were sample holding times met? X Yes No GAM | Initials

Comments: Extraction and analytical holding times were met for all samples and analyses.

9. Were correct concentration units reported? X Yes No GAM | Initials

Comments: Correct concentration units were reported. The soil NWTPHG and NWTPHD results are reported in mg/kg
(ppm) on a dry weight basis. The BTEX, VPH, and EPH results are reported in pg/kg on a dry weight basis. The TOC
and total solids results were reported in percent (%). The TOC results were reported on a dry weight basis.

10. Were the reporting requirements for flagged data met? X Yes No GAM | Initials

Comments: Data validation qualifiers override assigned laboratory flags.

11. Were laboratory blank samples free of target analyte Yes X No GAM | Initials
contamination?

Comments: All laboratory blanks were free of target compound contamination at the detection limits with the following
exception.

Method GC-EPH (SDG UY78): C8-C10 Aliphatics were detected in the method blank associated with sample CBA-SB-
8-1-3-0512, extracted on 05/15/12, at a concentration greater than the reporting limit. The positive C8-C10 Aliphatics
result for sample CBA-SB-8-1-3-0512 was less than five times the method blank level and was qualified “U,” as
undetected, because of laboratory contamination.

Refer to the Table of Qualified Analytical Results (page 5) for a listing of the samples, analytes, and concentrations
qualified.

12. Were trip blank, field blank, and/or equipment rinse blank X Yes No GAM | Initials
samples free of target analyte contamination?

Comments: The trip blank samples were free of target analyte contamination or were associated with undetected
sample results. Field blank and equipment rinse blank samples were not submitted for analysis.
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13. Were instrument calibrations within method control NA Yes NA No GAM Initials
limits?

Comments: Not applicable for this level of data validation — Instrument calibration data were not supplied in analytical
laboratory reports and were therefore not included in this data review.

14. Were surrogate recoveries within control limits? Yes X No GAM | Initials

Comments: Surrogate %Rs for organic analyses were within data verification and/or laboratory control-charted QC limits
all samples and associated QC samples, or met the following requirements, except as noted. High surrogate %Rs
associated with undetected target analyte results did not initiate data qualification since the indicated high bias was not
realized. Non-volatile surrogate recoveries affected by required sample dilution did not require qualification, because
extraction/analytical efficiency was demonstrated in associated blank or LCS spike surrogate %Rs. Nonconforming
surrogate %Rs in laboratory QC samples did not initiate qualification of project samples as long as surrogate %Rs in
project samples were acceptable.

Method MWTPHG (SDG UT78): The bromobenzene surrogate recoveries for samples CBA-SB-2-0.5-2.5-0512 and
CBA-SB-20-0.5-2.5-0512 were greater than the upper quality control limit. The positive gasoline (GRO) results for
samples CBA-SB-2-0.5-2.5-0512 and CBA-SB-20-0.5-2.5-0512 were qualified “J,” as estimated concentrations,
because of high bias attributable to matrix effects.

Refer to the Table of Qualified Analytical Results (page 5) for a listing of the samples, analytes, and concentrations
qualified.

15. Were laboratory control sample recoveries within control X Yes No GAM | Initials
limits?

Comments: LCS and LCSD (blank spike) recoveries were within data validation or laboratory control-charted QC limits
for all target analytes.

16. Were matrix spike recoveries within control limits? X Yes No GAM | Initials

Comments: Project specific MS and MSD recoveries for target analytes were within data verification QC limits (75-
125% for metals; 50-150% for general chemistry) or were within laboratory control charted QC limits (all other methods),
or else spike %Rs were not applicable due to native sample concentrations that exceeded four times the spiked amount,
except as noted. Note in that in some instances, MS/MSD data was not reported, however, LCS and/or LCSD data
were reported instead to demonstrate analytical accuracy and/or precision. No action is required for this level of review
other than to note this observation.

17. Were RPDs within control limits? X Yes No GAM Initials

Comments: Laboratory RPDs for target analytes in LCS/LCSD and project-specific MS/MSD samples were within data
validation control limits

18. Were organic system performance criteria met? NA Yes NA No GAM | Initials

Comments: Not applicable for this level of data validation — Organic system performance data were not supplied in the
analytical laboratory reports and were therefore not included in this data review.

19. Were internal standards within method criteria for GC/MS NA Yes NA No GAM Initials
sample analyses?

Comments: Not applicable for this level of data validation — GC/MS internal standard data were not supplied in the
analytical laboratory reports and were therefore not included in this data review.

20. Were inorganic system performance criteria met? NA Yes NA No GAM | Initials

Comments: Not applicable for this level of data validation — Inorganic system performance data were not supplied in the
analytical laboratory reports and were therefore not included in this data review.
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21. Were blind field duplicates collected? If so, discuss the
precision (RPD) of the results.

X Yes

No GAM Initials

Primary Sample No.

CWSB-17-23-25-0512

Primary Sample No.

CBA-SB-2-0.5-2.5-0512

Primary Sample No.

CBA-SB-5-3-5-0512

Duplicate Sample No. CWSB-170-23-25-0512
Duplicate Sample No. CBA-SB-20-0.5-2.5-0512
Duplicate Sample No. CBA-SB-50-3-5-0512
Duplicate Sample No. CBA-SB-80-3-5-0512

Primary Sample No.

CBA-SB-8-3-5-0512

Comments: The RPDs for the duplicates were within the 0-50% data validation QC limits for soil samples, or RPDs were
not applicable due to results that were + twice the reporting limit or were undetected in both samples. Details are
provided in the tables below.

Laboratory/field sampling precision and sample homogeneity were acceptable. No data qualifications were required.

CWSB-17- CWSB-170- Samp Dup
Method Analyte 23-25-0512 23-25-0512 RPD | Qualifier RL RL Units
Plumb Total Organic Carbon 0.549 0.393 33 0.020 0.020 %
2540B Total Solids 77.90 78.50 0.8 0.01 0.01 %
CBA-SB-2- CBA-SB-20- Samp Dup
Method Analyte 0.5-2.5-0512 0.5-2.5-0512 | RPD | Qualifier RL RL Units
NWTPHG Gasoline 670 540 21 7.2 6.9 mag/kg
NWTPHD Diesel Range 6600 5500 18 300 300 | mglkg
NWTPHD Motor Qil Range 1800 1400 25 600 600 | mglkg
25408 Total Solids 82.90 84.60 2 0.01 0.01 %
CBA-SB-5-3- | CBA-SB-50-3- Samp Dup
Method Analyte 5-0512 5-0512 RPD | Qualifier RL RL Units
NWTPHG Gasoline 12 62U NC +2RL 7.3 6.2 mglkg
NWTPHD Diesel Range 10 9.8 6.2 5.8 mg/kg
25408 Total Solids 80.50 84.00 4 0.01 0.01 %
CBA-SB-8-3- | CBA-SB-80-3- Samp Dup
Method Analyte 5-0512 5-0512 RPD | Qualifier RL RL Units
NWTPHG Gasoline 63 43 38 11 11 mg/kg
NWTPHD Diesel Range 650 560 15 35 36 ma/kg
NWTPHD Motor Qil Range 1200 960 22 71 71 ma/kg
Plumb Total Organic Carbon 2.55 2.44 4 0.020 0.020 %
2540B Total Solids 68.40 72.30 0.01 0.01 %
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22. Were gualitative criteria for organic target analyte X Yes No GAM | Initials
identification met?

Comments: GC/MS and GC quantitation reports and chromatograms were reviewed by trained laboratory personnel in
accordance with the laboratory’s internal QA/QC program. There were no identification flags assigned by the laboratory
other than those noted below.

Method NWTPHG (All SDGs): The laboratory noted that several gasoline results reported in soil samples represented
positive results that did not match the chromatographic gasoline pattern. Some sample chromatograms were provided
by the laboratory, but no standard chromatograms were submitted so comparisons of sample to standard patterns could
not be conducted. Although the analyte is listed as “gasoline” in the laboratory report pages, the submitted EDD query
correctly lists the analyte name as “Gasoline Range Hydrocarbons” to correctly encompass not only gasoline, but other
co-eluting/interfering compounds found within the target carbon range. No action is required other than to note this
observation since the database contains the correct information.

Method NWTPHD (All SDGs): The laboratory noted that the diesel and/or motor oil results reported for some samples
were affected by unidentifiable organics and/or hydrocarbons within the specified range. Although supporting
documentation to fully evaluate the laboratory comments cannot be made with this level of report deliverable,
professional judgment determines to uphold the laboratory assessment.

Diesel is listed as “diesel” in the laboratory report pages, but the submitted EDD query correctly lists the analyte name
as “Diesel Range Hydrocarbons” to correctly encompass not only diesel, but other co-eluting/interfering compounds
found within the target range of C,o-C,5. No action is required for the diesel data other than to note this observation
because the database contains the correct target analyte determination.

The EDD however does list the motor oil result as “motor oil” in both the laboratory report and in the database. Positive
motor oil results in samples CBA-SB-1-1.5-2.5-0512, CBA-1-3-5-0512, CBA-2-0.5-2.5-0512, CBA-SB-20-0.5-2.5-
0512, and CBA-SB-2-3-5-0512 require “NJ” qualifiers to indicate tentative identification and estimated
gquantitation due to pattern match discrepancies and possible interference from non-target analytes within the
designated range of Cy4-Cgs.

Refer to the Table of Qualified Analytical Results (page 5) for a listing of the samples, analytes, and concentrations
qualified.

23. Were 100% of the EDD concentrations and reporting X Yes No GAM | Initials
limits compared to the hardcopy data reports?

Comments: The EDD entries were resolved with the hardcopy data results and corrected as necessary. According to
validation protocol, the hardcopy data report was accepted as the correct reference. Qualifiers and Reason Codes were
added to the EDD files. The EDD files were formatted for EQuIS upload and uploaded to the database by the database
administrator.

24. General Comments: Data were evaluated based on validation criteria set forth in the USEPA Contract Laboratory
Program (CLP) National Functional Guidelines for Organic/Inorganic Data Review, document numbers EPA540/R-
99/008 and EPA540/R-04/004 of October 1999 (Organic) and October 2004 (Inorganic), and the USEPA CLP
National Functional Guidelines for Superfund Organic Methods Data Review, document number USEPA-540-R-07-
003, July 2007, as they applied to the reported methodology. Washington State Department of Ecology (WDOE)
methods were reviewed as per WDOE Analytical Methods for Petroleum Hydrocarbons, ECY 97-602 of June 1997.
Field duplicate RPD control limits were taken from the USEPA Region | Laboratory Data Validation Functional
Guidelines for Evaluating Organics Analyses, December 1996.

Refer to the Table of Qualified Analytical Results (page 5) for a listing of the samples, analytes, and concentrations
qualified.




0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

18 May 2012

Jason Palmer
AECOM, Inc.

710 2" Avenue
Suite 1000

Seattle, WA 98104

RE: Client Project: Central Waterfront
ARI Job No.: UT77

Dear Jason:

Please find enclosed the original chain of custody records and the final results for samples
from the project referenced above. Analytical Resources, Inc accepted nineteen soil samples
and one trip blank on May 9, 20112. The samples were analyzed for NWTPH-G, NWTPH-Dx
and TOC as requested.

The percent recoveries for the surrogate, bromobenzene, were high following the initial
NWTPH-G analyses of samples CWSB-16-8-10-0512 and CWSB-17-6-8-0512. This was due
to co-elution with an interference. Both samples were diluted and re-analyzed. The percent
recoveries for all surrogates were within established QC limits for the dilutions. The results
for both analyses have been submitted for these samples.

The remaining analyses proceeded without incident of note.

A copy of these reports and all raw data will be kept on file at ARI. Should you have any
questions regarding these results, please feel free to call me at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

Mark D. Harris —
Project Manager
206/695-6210
<markh@arilabs.com>

Enclosures
cc: file UT77

MDH/mdh

Page | of éé

4611 South 134th Place, Suite 100 » Tukwila WA 98168 ¢ 206-695-6200 ¢ 206-695-6201 fax
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’h Analytical Resources, Incorporated .
a Analytical Chemists and Consultants COOIer Recelpt Form

ARI Client. /'// £Cor Project Name \I/P/i/ l/ﬂ-ﬁ /d(l-z’m[) )2771_7Z

T
COC No(s) @ Delivered by- Fed-Ex UPS Courier @Ee_llve;bd Other-

Assigned ARI Job No um Tracking No (;\Z‘)

Preliminary Examination Phase:

Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES T NOy
Were custody papers included with the cooler? . .. ... .. .. .o . e ES™ NO
Were custody papers properly filled out (ink, signed, etc) .. .. . FE ES NO

T ° ° % G ) q ;

emperature of Cooler(s) (°C) (recommended 2.0-6 0 °C for chemistry). . 5. (/ R ) .(/ \
U
if cooler temperature 1s out of compiiance fill i:ffrm 00070F Temp Gun ID#:__K'T/\ <»§ 7 (i QZ
] P i
Cooler Accepted by. { !/M Date </¢f ’//7 Time. / [:) /S

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? ....... ... . .. .. e e YES
What kind of packing matenal was used? . . Bubble Wrap(YVet Ice $el Pack@foam Block Paper Other:

———e

Was sufficient ice used (if appropnate)? ... . ...... ... ... ( EES) NO
Were all bottles sealed in individual plastic bags? . . ... . .. e e YES EEo:,
Did ali bottles arrive in good condition (unbroken)? i . YES NO
Were all bottle labels complete and legible? ......... .. e e o @) NO
Drd the number of containers hsted on COC match with the number of containers received? ... .. ... YES @
Did all bottle labels and tags agree with custody papers? .. ... . L T @ NO
Were all bottles used correct for the requested analyses? ... ... . ... . ... G e @ NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) . @ YES NO
Were all VOC vials free of air bubbles? ....... e e e NA YES
Was sufficient amount of sample sent in each bottle? . . .... .. . ... .. .. e e “(YEE) NO
Date VOC Trip Blank was made at ARL... .. ... .. .. ... . . . CNE)
Was Sample Split by AR : @ YES Date/Time: Equipment: Split by.
"
Samples Logged by \%TV\ Date. S /‘Sl /IZ Time:
** Notify Project Manager of discrepancies or concerns **
Sample ID on Bottle Sample 1D on COC Sample ID on Bottle Sample ID on COC
Additional Notes, Discrepancies, & ResoluLiCr;:) .
(-1 T1-b-R- 052 S (U condaringa nst 2.
TB-0S07|Z = S un Y S&\b
By T e S )q [rz_
Smelt Alr Bubblesg Peatubbies' LARGE Ak Bubbles Small > “sm”
2P 2-4 mm » 4 mm
e * e ® P . Peabubbles > “pb”
» -
e ® ® . . Large = “lg”
Headspace > “hs”
0016F Cooler Receipt Form Revision 014
3/2110
§ B g TF W v Embmeamgamns
PR v 2 ) E e



Sample ID Cross Reference Report

Project Event:

ARI Job No: UT77
Client: AECOM

N/A

ANALYTICAL
RESOURCES
INCORPORATED

Project Name: Central Waterfront
ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VISR
1. CWSB-13-14.0-14.5-0512 UT77A 12-8459 Soil 05/07/12 10:10  05/09/12 10:15
2. CWSB-13-21-22-0512 UT77B 12-8460 Soil 05/07/12 10:55 05/09/12 10:15
3. CWSB-13-25-27-0512 UT77C 12-8461 Soil 05/07/12 11:10 05/09/12 10:15
4. CWSB-13-28-30-0512 UT77D 12-8462 Soil 05/07/12 11:30 05/09/12 10:15
5. CWSB-14-12-14-0512 UT77E 12-8463 Soil 05/07/12 12:10  05/09/12 10:15
6. CWSB-14-25-27-0512 UT77F 12-8464 Soil 05/07/12 13:30 05/09/12 10:15
7. CWSB-14-29-30-0512 UT77G 12-8465 Soil 05/07/12 13:35 05/09/12 10:15
8. CWSB-15-11-13-0512 UT77H 12-8466 Soil 05/07/12 14:30  05/09/12 10:15
9. CWSB-15-23-25-0512 UT771 12-8467 Soil 05/07/12 15:30 05/09/12 10:15
10. CWSB-15-18-20-0512 uT77J 12-8468 Soil 05/07/12 14:45 05/09/12 10:15
11. CWSB-15-29-30-0512 UT77K 12-8469 Soil 05/07/12 15:40 05/09/12 10:15
12. CWSB-16-8-10-0512 UT77L 12-8470 Soil 05/07/12 16:20 05/09/12 10:15
13. CWSB-16-13-15-0512 UT77M 12-8471 Soil 05/07/12 17:00 05/09/12 10:15
14. CWSB-16-18-20-0512 UT77N 12-8472 Soil 05/07/12 17:20  05/09/12 10:15
15. CWSB-16-23-25-0512 UT770 12-8473 Soil 05/07/12 17:41  05/09/12 10:15
16. CWSB-17-6-8-0512 UT77P 12-8474 Soil 05/08/12 08:30 05/09/12 10:15
17. CWSB-17-23-25-0512 UT77Q 12-8475 Soil 05/08/12 09:45 05/09/12 10:15
18. CWSB-17-28-30-0512 UT77R 12-8476 Soil 05/08/12 10:10  05/09/12 10:15
19. CWSB-170-23-25-0512 UT77s 12-8477 Soil 05/08/12 08:45 05/09/12 10:15
20. TB-050712 UT77T 12-8478 Water 05/07/12 05/09/12 10:15
Printed 05/09/12 Page 1 of 1
H- I RRRSETENS
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Analytical Resources, Incorporated
Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 2/14/2011

Inorganic Data

U

NA

Indicates that the target analyte was not detected at the reported
concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but 2 the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not

possible

Analyte concentration is <5 times the Reporting Limit and the replicate
control limit defaults to £1 RL instead of the normal 20% RPD

Organic Data

U

Indicates that the target analyte was not detected at the reported
concentration

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARI's Reporting Limit or 5% of the regulatory limit or 5% of
the analyte concentration in the sample.

Estimated concentration when the value is less than ARI's established
reporting limits

The spiked compound was not detected due to sample extract dilution
Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

Indicates a detected analyte with an initial or continuing calibration that does

not meet established acceptance criteria (<20%RSD, <20%Drift or minimum
RRF).

Page 1 of 3
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G

NA
NR

NS

M2

EMPC

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

The flagged analyte was not analyzed for

Spiked compound recovery is not reported due to chromatographic
interference

The flagged analyte was not spiked into the sample

Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a “tentative identification”

The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLM02.2 as a value “calculated for 2,3,7,8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria”
(Dioxin/Furan analysis only)

The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

The analyte was detected on both chromatographic columns but the
quantified values differ by 240% RPD with no obvious chromatographic
interference

Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3



Analytical Chemists and Consultants

0: Analytical Resources, Incorporated

Geotechnical Data

A The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

F Samples were frozen prior to particle size determination

SM Sample matrix was not appropriate for the requested analysis. This normally

refers to samples contaminated with an organic product that interferes with
the sieving process and/or moisture content, porosity and saturation
calculations

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

w Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3



ANADT"CAL<§ED
RESOURCES
ORGANICS ANALYSIS DATA SHEET

INCORPORATED
TPHG by Method NWTPHG QC Report No: UT77-AECOM
Matrix: Soil Project: Central Waterfront
Event: NA
Data Release Authorizedz;%7 Date Sampled: 05/07/12
Reported: 05/15/12 Date Received: 05/09/12
Analysis
ARI ID Client ID Date Basis Range Result
MB-051012 Method Blank 05/10/12 Dry Gasoline < 5.00U
12-8459 PID2 HC ID -—-
Trifluorotoluene 99.9%
Bromobenzene 99.2%
uT77Aa CWSB-13-14.0-14.5-0512 05/10/12 Dry Gasoline < 6.2 U
12-8459 PID2 HC ID -
Trifluorotoluene 94.3%
Bromobenzene 92.3%
UT77B CWSB-13-21-22-0512 05/10/12 Dry Gasoline < 6.50
12-8460 PID2 HC ID -——=
Trifluorotoluene 101%
Bromobenzene 98.5%
UT77C CWSB-13-25-27-0512 05/10/12 Dry Gasoline < 6.8 U
12-8461 PID2 HC ID —-——=
Trifluorotoluene 102%
Bromobenzene 101%
UT77E CWSB-14-12-14-0512 05/10/12 Dry Gasoline 370
12-8463 PID2 HC ID GRO
Trifluorotoluene 100%
Bromobenzene 122%
UT77F CWSB-14-25-27-0512 05/10/12 Dry Gasoline < 9.2 U
12-8464 PID2 HC ID -——-
Trifluorotoluene 95.3%
Bromobenzene 95.4%
UT77G CWSB-14-29-30-0512 05/10/12 Dry Gasoline < 8.1 U
12-8465 PID2 HC ID -——=
Trifluorotoluene 94 .8%
Bromobenzene 95.8%
UT77H CWSB-15-11-13-0512 05/10/12 Dry Gasoline 17
12-8466 PID2 HC ID GRO
Trifluorotoluene 98.6%
Bromobenzene 99.6%
UT771 CWSB-15-23-25-0512 05/10/12 Dry Gasoline < 7.1 U0
12-84¢67 PID2 HC 1ID -——-
Trifluorotoluene 101%
Bromobenzene 101%
UT77J CWSB-15-18-20-0512 05/10/12 Dry Gasoline < 6.4 U
12-8468 PID2 HC ID -—
Trifluorotoluene 94.8%
Bromobenzene 95.1%
FORM I

el

¢



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG QC Report No: UT77-AECOM
Matrix: Soil Project: Central Waterfront
Event: NA
Data Release Authorized: Date Sampled: 05/07/12
Reported: 05/15/12 Date Received: 05/09/12
Analysis
ARI ID Client ID Date Basis Range Result
MB-051112 Method Blank 05/11/12 Dry Gasoline < 5.00
12-8470 PID2 HC ID -—-
Trifluorotoluene 101%
Bromobenzene 102%
UT77L CWSB-16-8-10-0512 05/10/12 Dry Gasoline 2200 E
12-8470 PID2 HC ID GAS/GRO
Trifluorotoluene 99.4%
Bromobenzene 146%
UT77L DL CWSB-16-8-10-0512 05/11/12 Dry Gasoline 4200
12-8470 PID2 HC ID GAS/GRO
Trifluorotoluene 103%
Bromobenzene 121%
UT77M CWSB-16-13-15-0512 05/10/12 Dry Gasoline < 7.6 0
12-8471 PID2 HC 1ID -——=
Trifluorotoluene 94.5%
Bromobenzene 96.5%
UT77N CWSB-16-18-20-0512 05/10/12 Dry Gasoline <7.00
12-8472 PID2 HC 1D -———
Trifluorotoluene 98.8%
Bromobenzene 101%
UT77P CWSB-17-6-8-0512 05/11/12 Dry Gasoline 2200 E
12-8474 PID2 HC ID GAS/GRO
Trifluorotoluene 102%
Bromobenzene 170%
UT77P DL CWSB-17-6-8-0512 05/11/12 Dry Gasoline 3700
12-8474 PID2 HC ID GAS/GRO
Trifluorotoluene 103%
Bromobenzene 123%
UT77Q CWSB-17-23-25-0512 05/10/12 Dry Gasoline < 7.6 U
12-8475 PID2 HC 1ID -——
Trifluorotoluene 91.2%
Bromobenzene 93.5%
UT77R CWSB-17-28-30-0512 05/10/12 Dry Gasoline < 6.9 U0
12-8476 PID2 HC ID -——=
Trifluorotoluene 97.4%
Bromobenzene 100%
UT778 CWSB-170-23-25-0512 05/10/12 Dry Gasoline < 7.1 0
12-8477 PID2 HC ID -——=
Trifluorotoluene 98.2%
Bromobenzene 102%
FORM I
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ANADT"CAL<§ED
RESOURCES
ORGANICS ANALYSIS DATA SHEET

INCORPORATED
TPHG by Method NWTPHG QC Report No: UT77-AECOM
Matrix: Soil Project: Central Waterfront
Event: NA
Data Release Authorized:%ﬁy Date Sampled: 05/08/12
Reported: 05/15/12 Date Received: 05/09/12
Analysis
ARI ID Client ID Date Basis Range Result

Gasoline values reported in mg/kg (ppm)
Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.
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ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG

ANALYTICAL

RESOURCES @

INCORPORATED

Sample ID: CWSB-13-14.0-14.5-0512

Page 1 of 1 MATRIX SPIKE
Lab Sample ID: UT77A QC Report No: UT77-AECOM

LIMS ID: 12-8459 Project: Central Waterfront
Matrix: Soil Event: NA

Data Release Authorized: Date Sampled: 05/07/12

Reported: 05/15/12 Date Received: 05/09/12

Date Analyzed MS: 05/10/12 22:58 Purge Volume: 5.0 mL

MSD: 05/10/12 23:26
Instrument/Analyst MS: PID2/JLW Sample Amount MS: 80.9 mg-dry-wt
MSD: PID2/JLW MSD: 80.9 mg-dry-wt
Spike MS Spike MSD
Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD
Gasoline Range Hydrocarbons < 6.18 U 69.2 51.8 134% 67.0 51.8 129% 3.2%
Reported in mg/kg (ppm)
RPD calculated using sample concentrations per SW846.
TPHG Surrogate Recovery
MS MSD
Trifluorotoluene 101% 100%
Bromobenzene 101% 99.2%
FORM III UTPT 8881



ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-051012
LIMS ID: 12-8459

Matrix: Soil

Data Release Authorized:
Reported: 05/15/12

Date Analyzed LCS: 05/10/12 13:13
LCSD: 05/10/12 13:41
Instrument/Analyst LCS: PID2/JLW
LCSD: PID2/JLW

Analyte

Sample ID:

ANAUT"CAL<§ED
RESOURCES

INCORPORATED
LCs-051012

LAB CONTROL SAMPLE

QC Report No: UT77-AECOM
Project: Central Waterfront

Event: NA

Date Sampled: NA

Date Received: NA
Purge Volume:

Sample Amount LCS:
LCSD:

Spike LCS

5.0 mL

100 mg-dry-wt
100 mg-dry-wt

Spike LCSD

Added-LCS Recovery LCSD Added-LCSD Recovery RPD

Gasoline Range Hydrocarbons

50.0 94.6% 51.

Reported in mg/kg (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

8 50.0 104% 9.1%

LCS LCSD

Trifluorotoluene 98.8% 91.6%

Bromobenzene 96.6% 93.9%
FORM III I PP a288ias

€



ANALYTICAL
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG Sample ID: LCS-051112
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-051112 QC Report No: UT77-AECOM
LIMS ID: 12-8470 Project: Central Waterfront
Matrix: Soil Event: NA
Data Release Authorized: Date Sampled: NA
Reported: 05/15/12 Date Received: NA
Date Analyzed LCS: 05/11/12 11:23 Purge Volume: 5.0 mL
LCSD: 05/11/12 11:51
Instrument/Analyst LCS: PID2/JLW Sample Amount LCS: 100 mg-dry-wt
LCSD: PID2/JLW LCSD: 100 mg-dry-wt
Spike LCS Spike LCSD
Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 57.2 50.0 114% 52.0 50.0 104% 9.5%
Reported in mg/kg (ppm)
RPD calculated using sample concentrations per SW846.
TPHG Surrogate Recovery
ILCS LCSD
Trifluorotoluene 93.0% 104%
Bromobenzene 90.8% 102%
FORM III Uifs gwasiy



TPHG SOIL SURROGATE RECOVERY SUMMARY

ARI Job: UT77
Matrix: Soil

QC Report No: UT7

Pro

ject: Central Waterfront

Event: NA

7-AECOM

Client ID BFB TFT BBZ TOT OUT
MB-051012 NA 899.9% 99.2% 0
LCS5-051012 NA 98.8% 96.6% 0
LCSD-051012 NA 91.6% 93.9% 0
CWSB-13-14.0-14.5-0512 NA 894.3% 92.3% 0
CWSB-13-14.0-14.5-0512 MS NA 101% 101% 0
CWSB-13-14.0-14.5-0512 MSDNA 100% 99.2% 0
CWSB-13-21-22-0512 NA 101% 98.5% 0
CWSB-13-25-27-0512 NA 102% 101% 0
CWSB-14-12-14-0512 NA 100% 122% 0
CWSB-14-25-27-0512 NA 95.3% 95.4% 0
CWSB-14-29-30~-0512 NA 94.8% 95.8% 0
CWSB-15-11-13-0512 NA 98.6% 99.6% 0
CWSB-15-23-25-0512 NA 101% 101% 0
CWSB-15-18-20-0512 NA 94.8% 95.1% 0
MB-051112 NA 101% 102% 0
LCS-051112 NA 93.0% 90.8% 0
LCSD-051112 NA 104% 102% 0
CWSB-16-8-10-0512 NA 99.4% 146%* 1
CWSB-16-8-10-0512 DL NA 103% 121% 0
CWSB-16-13-15-0512 NA 94.5% 96.5% 0
CWSB-16-18-20-0512 NA 98..8% 101% 0
CWSB-17-6-8-0512 NA 102% 170%* 1
CWSB-17-6-8-0512 DL NA 103% 123% 0
CWSB-17-23-25-0512 NA 91.2% 93.5% 0
CWSB-17-28-30-0512 NA 97.4% 100% 0
CWSB-170-23-25-0512 NA 98.2% 102% 0
LCS/MB LIMITS QC LIMITS

(BFB) = Bromcfluorobenzene (70-130) (70-130)

(TFT) = Trifluorotoluene (80~120) (66-123)

(BBZ) = Bromobenzene (80-120) (62-130)

Log Number Range: 12-8459 to 12-8477

FORM II TPHG

Page 1 for UT77
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INCORPORATED



Data File: /chem3/pid2,1/051112-1,b/0511a006 ,.d
Date : 11-MAY-2012 12:19

Client ID:

Sample Info$ MBO511

Column phasei RTX 502-2 FID

Instruments pid2,i

Operator: JW
Column diameter: 0,18

Page 1

UVOLTS (x10"3)

4,0- =
3.9:
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TFT(Surr)> (7,234>

3.2-
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1.8-
p.um
1.6:
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/chem3/p1d2,i/051112-1,b/0511a006, d/ 05112006, cdf
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Data File: /chem3/pid2,1/051112-1,b/0511a004,d

Date

11-MAY-2012 11323

Client ID:
Sample Info: LCS0511

Column phase! RTX 502-2 FID

Instrument: pid2,i

Operator: JW
Column diameter:

0,18

Page 1

UYOLTS (x1073>

rn

5,12
5,02
4,9
4,8!
4,7:
4,6:
4.5:
4,45
4,3
4,24
4,1:
4,03
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H.Oﬂl.
1,64
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1,4:
1,3
1,23

b
-nCé (4,294)

1,1-
Lo W

-nC7? (6,217

——
-Benzene (6,.435)

i
o~

T

Toluene (9,207)
H,P Xylene (12,217>

=TFT(Surr)> (7,234>

-Ethyl Benhzene (12,056)

-nC8 (8,785)
-nC9 (11,660)

Min

/chem3/pid2,i/051112-1,b/0511a004 ,d /05112004 , cdf
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1,2,4-Trimethylbenzene (15,670)

Dodecane (17,497)
~Naphthalene <18,513)
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MANUAL: INTEGRATION

G

Baseline correction

Poor chromatography

Peak not found

Totals calculation

&

Other

5.
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Date: SV
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Analyst:




UVOLTS (x1073)
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b MTBE
nC6
4.47
it 4.730
4,832
o 5.100
5.471
e 5.630 5.697
= S :
o— 5.932
- nC?
-
>335 TFT{Surr)
7.600
R 7.828
-
©-
Toluene
D
-
D
o
- o
o i
- o
o
- S
'y
0
o
- -
== .
3 w
o
N
} o
N Ethyl Benzene 3
_ M,P Xylene I
0
Iy
o
: ¥
- =
w 0 Xylene 5
-
B
- nC10-Decane
- 14,2791
FC:::T BB(Surr)
- .97
& 15.075 14.970
15,470
1,2,4-Trimethy lbenzene
=
o
) 16,291
W
5- 17.005
17?E¥§—Dodecane
- 17.793
- 17,946
o
: Naphthalene
i~
I
58 F
ek E 5 &

.
.

,ulv‘lf?

@] ardweg usT()

1 zptd
11 Z10Z2-AYW-T11 toieg uotioalug

3P2°POOETIGO/P "’ HO0ETTIGO,/ A" T-2TT1TG0/ T ZpTd/fwaysy

.
.

JUSWNJ4ISUT

.

£e

~

Y
o

!

taTt4 eaeqg

L
{

¢

o

L



Data File: /chem3/p1d2,i/051112-1,b/0511a005,d

Page 1
Date : 11-MAY-2012 11:51
Client ID: Instrument: pid2,i
Sample Info: LCSDOS11
Operator: JW
Column phase: RTX 502-2 FID Column diameter: 0,18 o
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Data File} /chem3/pid2,i/051112-1,b/0511a007,d Page 1
Date : 11-MAY-2012 13:02
Client ID: CWSB-16-8-10-0612 Instrument: pid2,i
Sample Info: UT77L
Operatori JW
Column phase: RTX §02-2 FID Column diameters: 0,18
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Data File: /chem3/pid2,i/051112-1,b/05112008,d
Date { 11-MAY-2012 13:30

Client ID} CWSB-17-6-8-0512

Sample Infoi UT77P

Column phasei RTX 502-2 FID

Instrument: pid2,i

Operators; JW

Column diameter: ¢,18

Page 1

UYOLTS (x103>

8.6
8.4-
8,2:
8,04
7.8:
7.6-
7.4:
7.2:
7,0:
6.8-
6.6
6.4:
6,2-
6,04
5.8:
5.6-
6.4:
.22
5,0:
4,8:
4,62
4,4:
4,2:
4,02
3.8:
3.6-
3.4:
3,2:
3,0:
2,8:
2,61
2,4:
2,2-
2,0:
1,8:
1.6:
1,4-
1,2:
1,0:,

=TFT{Surr> (7,232

~nC? (6,240)

/chem3/pid2,i/051112-1,b/0511a008, d/0511a008 ,cdf

-nC10-Decane (14,624>
-BB(Surr) (14,845)

-nC9 (11,638)

-0 Xylene (13,110>

—Toluene (9,220)

[ R I - S R ST 3
Min

-1,2,4-Trimethylbenzene (15,653)

16

€16,373>

17

L T Ty

i8

nCi3 ¢18,305>

ene (18,513>

.Hm.

20

.NH.

=




S170AN

u
£ £91°81
P06 LT
649°¢
Obb LE
S0z2%
PO0° LT
B8¢G 9T
wcmNcmnamprsﬂmmw%m
auesag-01Iu
12159 7
8/7 b1 Rl 3
02L°eT
£p6° 2T

5 8£9° 21
a]
o
8 626° 11
™
-
S
D
o
a
5
a

4827071
T
@
o
o
0]
—
—
n
(=]
™~ (4dNS) 141
Q
—
1
N
—
— A
—
wn
o B
~ D
-
N Q
T H
- Ry
[o}}
™~
[32] U T I IR T I S I L SR IR IR NN AR RN R R RN RN R D R S L I I I Tl IR IR IR T IR I
ENOC@OW T NODWYYNODWY qm S nu 9 Am qc S nm £ 4. n4 nw nm OLNgeg @Yo
hm DONNNRNNOUOGWOUOUD DWW T TTTITEMNOMMEN NN NN A oo
9]

o [
11 12 13 14 15 16 17 18 19

10

Time (Min)

MANUAL INTEGRATION

g >
o0 g =]
I )
oo A
(O 1] +
O ;g «©
4 0O m —
H P 3
OdOOD
U E W~
0 4]
U 4L O
g9 0
—H U g ®
— —
O N M ©
n oo
g O O O
MmAAE
@+

Other

5.

st

Date:

—
Analyst: Jw

N_..!.
R

1)

)



H

.

A

H

.

i

21
b1
9°1
81
0z
2z
bz

01
29z

8'2
2'g
o
9'¢
e

L
E
v

—Q'b

A
N
b

0'¢

NT = 7,045

TFT(Surr)
S E—=— 7.435

T E—————7.675
o-

“[/—8.275

(== B.6B4
- ——— 9,012

——— 9.351

99%383

—-
O [—- 10.118

- 10.273

. [———— 10.562

- ____—— 10,802

=
[N

10.387

- (=== 11.404

—-—-———
3 nC9

_—‘ 11.979
_ -' 12,353

 ——

- 12.638

12.943
—— 0 Xylene

X
-
3

-_
ol
13,320
—=13.5 - 434

—— 13.727
= 13.936

14,133

B ey
3 553

| 14,787

3&-136

Jan
H

14,278

nC10-Decane
BB(Surr)

15,058

15,307

10
B é fgj Trimethylbenzene
t 597619918
F::E:fii;____47
‘ 1B:

16.136
5793 16.441

ul
hJ
K

.

UVOLTS (x1073)

-9'g
'8

0°6

1b.b4b

185074
E=——==16.5%5 o5

17,0

17,004

16.578

17.205

12 332
——“‘nLL¢ ?EE?%%
T35 784

175995

17.679
17.904

18.167

17.440

nCi3

26

4P2°800BTTIG0  UIY

.
H

Ut 810°02 91 9/5°¢

b2
"
i!'lﬁi
u‘a!
“d

6

.
:

01 ardweg uaT()
1°zptd :juawnuisul

£1 ZT102-AUW-TT

.
:

.
:

2150-8-9-2T1-8SMJ
og

ajeqg uot3ioalur

$P2°8002T150/P *8008T160/3° T-2T1T15G0/ T 2P Td/gways,

arr4 eaeqg

H

1 F\);C:%\)Q?%

HiR
L]



Data File: /chem3/pid2,i/051012-1,b/0510a006,d

Date : 10-MAY-2012 14309
Client ID}
Sample Infoi MBOS10O

Column phasey RTX 502-2 FID

Instrument: pid2, i K|

Operator: JW

Page 1 imn

Column diameter: 0,18 s
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Data File: /chem3/pid2,i/051012-1,b /05102004 .d

Date { 10-MAY-2012 13:13
Client ID:
Sample Info: LCS0510

Column phasei RTX 502-2 FID

Instrument: pid2,i

Operator: JuW
Column diameter:
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Data File: /chem3/p1d2,1/051012-1,0/0510a004.d/0510a004,cdf
Ingection Date: 10-MAY-2012 13:13

Instrument: pid2.1

Client Sample ID:

AIA 0510a004.cdf: 3.411 to 20,267 Min
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Data File: /chem3/pid2,i/051012-1.b/0510a008,d Page 1
Date : 10-MAY-2012 13341
Client ID% Instrument: pid2,1
Sample Infoi LCSDOD10
Operator: JW
Column phase RT¥ 502-2 FID Column diameter: 0,18
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-Naphthalene (18,513>
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Data File: /chem3/p1d2.1/051012-1.b/0510a005,d/0510a005,cdf
Ingection Date: 10-MAY-2012 13:41

Instrument: pid2.1

Client Sample ID:

B%hslre

UVOLTS (x1073)

6.4~
6.2
6.0
5.8
5.6
5.4°

3.8
3.6
3.4
3.2-
3.0°
2.8

AIA 0510a005.cdf: 3.428 to 20.286 Min

Toluene

5.928
M.P Xylene

1,2,4-Trimethylbenzene

2-Methylpentane

TFT(Surr)

MTBE
7.599
7.B827
0 Xylene
753457

nCé
Ethyl Benzene

5.091
5,468
2.8205 693

nC?
15,077

16,293
484

18- Fos

17.220

7.3249

15,472

14,793

17,947

1758%%—D0decane

nC10-Decane

!
113



Data File: /chem3/pid2,i/051012-1,b/0510a008.d Page 1
Date { 10-MAY-2012 15329
Client ID: CWSB-13-14,0-14,5-0 Instrumenti pid2.i
Sample Infoi UT77A
Operators JW
Column phaset RTX 502-2 FID Columh diameteri 0,18 -

UVOLTS (x10°3>

{ (8,740
-BBCSurr) (14,853)
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Baseline correction
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Totals calculation
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Data File: /chem3/p1d2,1/051012-1,b/0510a008.d/0510a008,cdf
Ingection Date: 10-MAY-2012 15:29

Instrument: p1d2.1

Client Sample ID: CWSB-13-14.0-14,5-0

AIA 0510a008,.cdf: 6.551 to 15.419 Min
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Data File} /chem3/pid2,i/051012-1,b/0510a009,.d

Date ¢ 10-MAY-2012 15i57
Client ID$ CWSB-13-21-22-0512
Sample Infoi UT?77B

Column phasei RTX 502-2 FID

Instrument: pid2,i

Operatori JW
Column diameter:

0,18

Page 1

&l i Em e g
A Yol ol Simd®
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chem3/pid2.i/051012-1.bf0510a009.d
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Totals calculation
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Data File; /chem3/p1d2.1/051012-1,b/0510a009.d/0510a009,cdf ﬂﬁv%”w /6\
Ingection Date: 10-MAY-2012 15:57 AN%V ﬁ

Instrument: pi1d2.1
Client Sample ID: CWSB-13-21-22-0512

UVOLTS (x10"3)

4,3~
4,2

N
-

shiovcbing
TFT(Surr)

N

.

(=]
vl

w
.
0

3.8
3.7
3.6

w
(&)

w
N
I

az

1.9
1.8
1.7
1.6
1.5
1.4
1.3

Poovelvonsbonn oo o

-
N

§
:

I
B.4

__A
8.7

I
9.0

AIA 05102009,cdf: 6.551 to 15.419 Min

BB(Surr)

L L I S S O N S RS N v L v Co v Lo C '
9.3 9.6 9.9 10.2 10,5 10.8 11.1 11.4 11.7 12,0 12.3 Hm.m 12,9 Hm.m Hm.m Hm.m HL.H HL.A HL.w Hm.o Hw.u
Min




Data File: /chem3/pid2,i /051012-1,b/0510a010,d

Date 3 10-MAY-2012 16125
Client ID3 CWSB-13-25-27-0512
Sample Infoi UT77C

Column phase: RTX 502-2 FID

Instruments pid2,i

Operatori JW
Column diameteri

0,18

Page 1

UYOLTS (x10°3>
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chem3/pid2.i/051012-1 .b{0510a010.d AIA 0510a010.cdf
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@. Baseline correction
2. Poor chromatography
@. Peak not found

4. Totals calculation
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Data File:; /chem3/p1d2.1/051012-1.b/0510a010,d/0510a010, cdf Aﬂwv ZAWO
Ingection Date: 10-MAY-2012 16:25

Instrument: pi1d2.1

Client Sample ID: CWSB-13-25-27-0512 mﬂﬂ

AIA 05103010.cdf: 6.551 to 15.419 Min " -
4,3

4,25

TFT(Surr)

4.1-

4,02
3,95

w
-
21

3.7

w
[}

coclbecan byl

3.5-
3.4

w
w

[N
. "
= N

N W
o
Covod T oo

N
@
BB(Surr)

2.7
2.6
2.5-
2.4
2.3

UVOLTS (x1073)
oo T

v locr

B, R, P R, R N NN

M A

AV HIE P I I R
R TR AR R

[y
PN

Povortiea bbb b

5%
!

-
.
w

-
N

O O L O S S N L NN B R A B C T v Co Lo L L '
8.0 8.3 9.6 9.9 10.2 10.5 10.8 11,1 11.4 11,7 12,0 12,3 12.6 12,9 Hw.m Hw.m Hw.m HM.H Hk.a Hk.w Hm.o Hm.u
Min

[n)]
()]
)]
[{e]
~
.

N
~
)]
~
[a 1)
[as)
-
fur]
.

N
w3)
~




Data File: /chem3/pid2,i/051012-1,b/05102011,.d

Min

Page 1 maw
Date § 10-MAY-2012 16353 ,HW
Client ID: CWSB-14-12-14-0512 Instrument: pid2,i me
Sample Info: UT?7E Muw
Operator: JW e
Column phasei RTX 502-2 FID Column diameter: 0,18 P
1
schem3/p1d2,1/051012-1,b/0510a011,d/0510a011 , cdf f
@..mn. e
9,61 |4+
9.4- P
9,2:
9,0-
8.8-
8.6-
o A B
L= <+ 0
o " 10
& o N N
L0 L
2 > s .
m_ 1S ~ @ [~
> £ an N »
5 3 S < o
e $ % 8
: i 2 .
! ~ ~ ..ﬁn._. o~ m
gc £ R 1
23 < ™M ! ®
v® n s -
Ta N >
S N - m
8 & v i
=1 i
- i
~ ™
2 S
.o - L
s o T 2
<+ ~ B3}
~ & 2
o £ K
~ W ] m
m =
[« —m A, A st v ™
t | il
1. I M )
I T U 8 N Moo 41T 42T 43T T da T 45 16 17 18 19 20 21 ‘22




chem3/

20823
185°971
4
mcmNcmnqumeaLFmﬂmmmwmﬁ
b
(4uns) gd
auea3q-0TJu
[
ko]
a]
-
iy
o
a
o
S
n
=
a
=
a
o}
—
—
(=]
©
(=]
—
n
(=]
™~ (4UNSy 141
Q
—
]
N
—
O M
- >~
n
(=]
I~ m
-~
N A
T H
"
[oN)
R i i R I el I Il IS IR R | L T T N S el IR (i I e R I B I I I I R R R S R Rl R AR R AR AR RAL)
TNODUTNODWUTNO OWT NOD CODYUITNODUTNODWTNOMO TN
COOOODOOODNNNNMNWGWOW OO WO DTTTTTMMMMMANNNNNATA 1100000

S170AN

13 14 15 16 17 18 19 20

12

Time (Min)

11

10

K7

Date:

T

Poor chromatography

@l Peak not found
Totals calculation

MANUAL INTEGRATION
Other

Analyst:

4.
5.

@} Baseline correction
2.

Wi

ok
o
153
b
[

I

:..u
18



R K™
WAV :
Data File: /chem3/p1d2,1/051012-1.b/0510a011,d/0510a011,cdf &// "m

Ingection Date: 10-MAY-2012 16:53 I
Instrument: pid2,1 _aw
Client Sample ID: CWSB-14-12-14-0512 um#

AIA 0510a011.cdf: 3.187 to 20,016 Min
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Data Filet /chem3/pid2,1/051012-1,b/0510a013,.d Page 1
Date § 10-MAY-2012 17:49
Client ID: CWSB-14-25-27-0512 Instrument pid2,i

Sample Info: UT77F
Operator: JW
Column phaset: RTX 502-2 FID Column diameter: 0,18

UVOLTS (x10°3>

/chem3/pid2,1/051012-1,b/05103013,d/0510a013 , cdf
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Data File: /chem3/p1d2,1/051012-1.b/0510a013,d/0510a013,cdf
Ingection Date: 10-MAY-2012 17:49

Instrument; pi1d2,1

Client Sample ID: CWSB-14-25-27-0512
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Data File: /chem3/pid2,i/051012-1,b/0510a014,d

Date § 10-MAY-2012 18317
Client ID} CWSB-14-29-30-0512
Sample Infoi UT77CG

Column phasei RTX 502-2 FID

Instrument: pide,i

Operator: JW
Column diameters:

0,18

Page 1
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Data File: /chem3/p1d2,1/051012-1,b/0510a014,d/0510a014,cdf
Ingection Date: 10-MAY-2012 18:17

Instrument: p1d2,1

Client Sample ID: CWSB-14-29-30-0512

AIA 0510a014.cdf:
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Data File: /chem3/pid2,i/051012-1,b/0510a015,d Page 1 e
Date 3 10-HAY-2012 18345 i
Client ID} CWSB-15-11-13-0512 Instruments pid2,i A
Sample Info: UT77H i3

Operator: JW mm

Column phaset RTX 502-2 FID Column diameter: 0,18

£

UVOLTS (x10°3)

/chem3/pid2,i/051012-1,b/0510a015,d/0510a015, cdf
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chem3/pid2.i/051012-1.b£0510a015.4d AIA 0510a015.cdf
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@. Baseline correction

. Poor chromatography
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4. Totals calculation
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Data File: /chem3/p1d2,1/051012-1,b/0510a015.d/0510a015.cdf
Injection Date: 10-MAY-2012 18:45

Instrument; pid2.1

Client Sample ID: CWSB-15-11-13-0512

AIA 0510a015.cdf: 6.122 to 19,628 Min
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Data File: /chem3/pid2,1/051012-1,k/05103016.d Page 1
Date ¢ 10-MAY-2012 19:13

Client ID: CWSB-15-23-25-0512 Instrument: p1d2,i

Sample Infoi UT771
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Operator: JW
Column phase: RTX 502-2 FID Column diameteri 0,18
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1. Baseline correction
2. Poor chromatography
C:) Peak not found
4. Totals calculation
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Data File: /chem3/p1d2.1/051012-1,b/0510a016,d/0510a016.cdf
Injection Date: 10-MAY-2012 19:13

Instrument: p1d2,1

Client Sample ID: CWSB-15-23-25-0512
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Data File: /chem3/pid2,i/051012-1,b/0510a017,d Page 1
Date § 10-MAY-2012 19141
Client ID: CWSB-15-18-20-0512 Instrument? pid2,i

Sample Infoi UT77J
Operator: JW

Columnh phase! RTX 502-2 FID Column diameter: 0,18
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Data File: /chem3/p1d2,1/051012-1,b/0510a017,.d/0510a017,cdf
Ingection Date: 10-MAY-2012 19:41

Instrument: p1d2.1

Client Sample ID: CWSB-15-18-20-0512

AIA 0510a017.cdf: 6.312 to 16.322 Min
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Data File: /chem3/p1d2,i/051012-1,b/0510a026,d

Date § 10-MAY-2012 23354
Client ID: CWSB-16-8-10-0512
Sample Infoy UT77L

Column phase: RTX 502-2 FID

Instrument: pid2,i

Operator: JW
Column diameter: ©,18
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Data File: /chem3/pid2,i/051012-1,b/051023018.d

Date §{ 10-MAY-2012 20309
Client ID} CWSB-16-13-15-0512
Sample Infoi UT?7M

Column phase! RTX 502-2 FID

Instrument: pid2,1

Operatori JW
Column diameter?

0.18

Page 1
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Data File: /chem3/p1d2.1/051012-1,b/0510a018.d/0510a018,cdf
Ingection Date: 10-MAY-2012 20:09

Instrument: p1d2,1

Client Sample ID: CWSB-16-13-15-0512
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Data File: /chem3/pid2,i/051012-1,b/0510a019,d

Date : 10-MAY-2012 20338
Client ID} CWSB-16-18-20-0512
Sample Info: UT77N

Column phase! RTX 502-2 FID

Instrument: pid2,:1

Operatori JW
Column diameter:

0,18

Page 1
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Data File: /chem3/p1d2,1/051012-1.b/0510a013.d/0510a019.cdf
Ingection Date: 10-MAY-2012 20:38

Instrument: pi1d2.1

Client Sample ID: CWSB-16-18-20-0512
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Data File: /chem3/pid2,1/051012-1,b/05103020.d

Date : 10-MAY-2012 21:06
Client ID{ CWSB~17-23-25-0512
Sample Info: UT77Q

Column phasei RTX 502-2 FID

Instrument? pid2,i

Operator: JW
Column diameters:

0,18

Page 1
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Data File: /chem3/p1d2,1/051012-1,6/0510a020.,d/0510a020,cdf
Ingection Date: 10-MAY-2012 21:06
Instrument: pid2.1
Client Sample ID: CWS5B-17-23-25-0512
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Data File! /chem3/pid2.i/051012-1,b/05102022,.d

Date § 10-MAY-2012 22:02
Client ID$ CWSB-17-28-30-0512
Sample Infoi UT77R

Columh phase: RTX 502-2 FID

Page 1

Instruments pid2,i

Operator: JW
Column diameter: 0,18
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Ingection Date: 10-MAY-2012 22:02 %
Instrument: p1d2,1: la
Client Sample ID: CWSB-17-28-30-0512 _mw
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Data File: /chem3/p1d2,1/051012-1,b/0510a023,d
Date { 10-MAY-2012 22:30

Client ID$ CWSB-170-23-25-0512

Sample Infoi UT77S

Column phase; RTX 502-2 FID

Instrument: pid2,i

Operator: JW
Column diameter:

0,18
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Data File: /chem3/p1d2.1/051012-1.b/0510a023.d/0510a023, cdf K%
Ingection Date: 10-MAY-2012 22:30 lutf
Instrument: p1d2,1 W
Client Sample ID: CWSB-170-23-25-0512 ﬂmw

AIA 0510a023.cdf: 5,767 to 15,572 Min N
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Data File: /chem3/pid2,i/051012-1,b/05102024 ,d Page 1 g
Date § 10-HAY-2012 22358 mn
Client ID: CWSB-13-14,0-15,5-0 Instrument: pid2.i %3
Sample Infoy UT77AMS mmw
Operator: JW «mm

Column phase: RTX 502-2 FID Column diameter: 0,18 e
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Data File:
Injection Date: 10-MAY
Instrument: p1d2.1

Client Sample ID: CWSB-13-14,0-15.5-0

/chem3/p1d2,1/051012-1,b/0510a024,d/0510a024 , cdf
2012 22:58
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Data File: /chem3/pid2,i/051012-1,b/0510a025,d Page 1

|
Date § 10-MAY-2012 23:26 Muu
Client ID; CWSB-13-14,0-15,5-0 Instrumenti pid2,i wmw
Sample Info: UTZ7AMSD 143
Operator: JW I
Columh phase: RT¥ 502-2 FID Column diameter: ©,18 O
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Data File: /chem3/p1d2.1/051012-1,b/0510a025,d/0510a025, cdf HJ
Ingection Date: 10-MAY-2012 23:26 It
Instrument: pid2.1 _xw
Client Sample ID: CWS5B-13-14,0-15.5-0 Mw

m

Ths

ARIA 0510a025.cdf: 3,556 to 18.986 Min
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ANAUT"CAL<§ZD
RESOURCES
ORGANICS ANALYSIS DATA SHEET

INCORPORATED
TPHG by Method NWTPHG QC Report No: UT77-AECOM
Matrix: Water Project: Central Waterfront
Event: NA
Data Release Authorized: Date Sampled: 05/07/12
Reported: 05/15/12 Date Received: 05/09/12
Analysis

ARI ID Client ID Date DL Range Result
MB-051012 Method Blank 05/10/12 1.0 Gasoline < 0.25 U
12-8478 PID2 HC ID —-——-

Trifluorotoluene 99.9%

Bromobenzene 99.2%
UT77T TB-050712 05/10/12 1.0 Gasoline < 0.25 U
12-8478 PID2 HC ID -—-

Trifluorotoluene 103%

Bromobenzene 97.0%

Gasoline values reported in mg/L (ppm)
Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

GAS: Indicates the presence of gasoline or weathered gasoline.
GRO: Positive result that does not match an identifiable gasoline pattern.

FORM I



ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG
Page 1 of 1

Lab Sample ID: LCS-051012
LIMS ID: 12-8478

Matrix: Water

Data Release Authorized:éf%?

Reported: 05/15/12

Date Analyzed LCS: 05/10/12 13:13
LCSD: 05/10/12 13:41

Instrument/Analyst LCS: PID2/JLW
ILCSD: PID2/JLW

Analyte

ANALYTICAL @
RESOURCES

INCORPORATED

Sample ID: LCS-051012

QC Report No:
Project:
Event:

Date Sampled:
Date Received:

Purge

Dilution Factor LCS:

Spike LCS

LAB CONTROL SAMPLE

UT77-AECOM

Central Waterfront
NA

NA

NA

Volume: 5.0 mL

(S
oo

LCSD:

Spike LCSD

LCS Added-LCS Recovery LCSD Added-LCSD Recovery RFD

Gasoline Range Hydrocarbons

Reported in mg/L

.95 1.00 95.0% 1.04 1.00 104% 9.0%

RPD calculated using sample concentrations per SW846.

(ppm)

TPHG Surrogate Recovery

Trifluorotoluene
Bromobenzene

LCS LCSD

FORM III

98.8% 91.6%
96.6% 93.9%

L
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ANALYTICAL @
RESOURCES

INCORPORATED
TPHG WATER SURROGATE RECOVERY SUMMARY
ARI Job: UT77 QC Report No: UT77-AECOM
Matrix: Water Project: Central Waterfront
Event: NA
Client ID TET BBZ TOT OUT
MB-051012 99.9% 99.2% 0
LCS-051012 98.8% 96.6% 0
LCSD-051012 91.6% 93.9% 0
TB-050712 103% 97.0% 0
LCS/MB LIMITS QC LIMITS
(TFT) = Trifluorotoluene (80-120) (80-120)
(BBZ) = Bromobenzene (80-120) (80-120)
Log Number Range: 12-8478 to 12-8478
FORM II TPHG
Page 1 for UT77 e e e e o
R B = | |5



Data File: /chem3/pid2,i/051012-1,b/05102006,d

Date : 10~-MAY-2012 14309
Client ID:
Sample Info: MBOS10

Column phase: RTX 502-2 FID

Instrument: pid2,i

Operators JW
Column diameter:

0.18

Page 1

UVOLTS (x10°3>
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4 s g

TFT(Surr> (7,232

=BB(Surr)> (14,850)
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Data File: /chem3/pid2,i/051012-1,b /05102004 ,d
Date { 10-MAY-2012 13:13

Client ID:
Sample Info: LCS0510

Column phase: RTX 502-2 FID

Page 1

Instrument: pid2.i

Operator: JW

Column diameter: ©,18
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Data File:
Date
Client ID:

/chem3/pid2,i/051012-1

10-MAY-2012 133141

Sample Infoy LCSDOS10

Column phase: RTX 502-2 FID

+b/05105005,d

Instrument! pid2,1

Operator: JW
Column diameter:

0.18

Page 1

UVOLTS (x10°3>

5,01
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4,8
4,74
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4,5:
4,4:
4,34
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4,14
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1,1 L
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~TFT(Surr> (7,235
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-Benzene (6,433)

-nC8 (8,787>

L

Toluene ¢9,208)

/chem3/pid2,i/051012-1,b/0510a005,d /05103005, cdf
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-Naphthalene (18,513
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Data File: /chem3/p1d2,1/051012-1,b/0510a005,d/0510a005, cdf

Ingection Date: 10-MAY-2012 13:41

Instrument: pid2.1
Client Sample ID:

BASE

Hucwn\.n&~uw

UVOLTS (x10°3)

2.8°

1.2-

0.8
0.6
0.4-

0.2-
0.0-

2-Methylpentane

MTBE
nCé

4.8304'717

5.091

5.468
3.6205 g3

5.928

nC?

TFT{Surr)

. 324

7.599

7.827

Toluene

AIA 0510a005.cdf:

3.428 to 20,286 Min

M,P Xylene

0 Xylene

Ethyl Benzene

nC10-Decane

SR

14,2793

15,077

15.472

1.2,4-Trimethylbenzene

16.293

18,484
16208
17,220

17r%ﬁ%-00decane

17.947




Data File: /chem3/pid2,i/051012-1,b/ /05102007 ,d
Date ¢ 10-MAY-2012 15301

Client ID: TB-050712

Sample Info: UTZ77T

Column phasey RTX 502-2 FID

Instrument: pid2,:

Operator: JW
Column diametert

0,18

Page 1

UYOLTS (x1073>

4,0: -
3.9:
3.8:
3.7:
3.6:
3.5-
3.4
3.3:
3,21
2.4
3.0
2,9
2.8
2,7
2,6
2,5
2,4
2.3
2,2.
2,11
2,0-
1,9
1.8
H.um

TFTC(Surr) (7,233)

1.6
1.5
1.4-
1,3-
1.2:
1.1

4 5 6 7 =] 9
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MANUAL INTEGRATION

Baseline correction
Poor chromatography
Peak not found
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Data File: /chem3/p1d2,1/051012-1,b/0510a007.d/0510a007 . cdf AMV AOW/&VA#\ r%
Ingection Date: 10-MAY-2012 15:01 w e
Instrument: pid2.1 Em
Client Sample ID: TB-050712 ﬁmu
“he§

AIA 0510a007.cdf: 13.464 to 15.445 Min
3.3- i,

BB(Surr)

UVOLTS (x1073)
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Min




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS
NWTPHD by GC/FID QC Report No: UT77-AECOM
Page 1l of 2 Project: Central Waterfront
Matrix: Soil
Date Received: 05/09/12
Data Release Authorized:/éfgr
Reported: 05/15/12
Extraction Analysis EFV
ARI ID Sample ID Date Date DL Range/Surrogate RL Result
UT77A CWSB-13-14.0-14.5-05105/11/12 05/13/12 1.00 Diesel Range 5.9 <5.90
12-8459 HC ID: --- FID4A 1.0 Motor 0il Range 12 <12 U
o-Terphenyl 86.5%
UT77B CWSB-13-21-22-0512 05/11/12 05/13/12 1.00 Diesel Range 6.3 6.5
12-8460 HC ID: DRO FID4A 1.0 Motor 0il Range 13 <13 U
o-Terphenyl 98.2%
UT77C CWsB-13-25-27-0512 05/11/12 05/13/12 1.00 Diesel Range 6.3 < 6.3U
12-8461 HC ID: =--- FID4A 1.0 Motor 0il Range 13 <13 U
o-Terphenyl 88.4%
MB-051112 Method Blank 05/11/12 05/13/12 1.00 Diesel Range 5.0 < 5.0U0
12-8463 HC ID: --- FID4A 1.0 Motor 0il Range 10 <10 U
o-Terphenyl 87.1%
UT77E CWSB-14-12-14-0512 05/11/12 05/14/12 1.00 Diesel Range 59 850
12-8463 HC ID: DIESEL/MOTOR OIL FID4A 10 Motor Oil Range 120 320
o-Terphenyl 73.6%
UT77F CWSB-14-25-27-0512 05/11/12 05/13/12 1.00 Diesel Range 6.3 < 6.3U
12-8464 HC ID: --- FID4A 1.0 Motor 0il Range 12 <12 U
o-Terphenyl 91.3%
UT77G CWSB-14-29-30-0512 05/11/12 05/13/12 1.00 Diesel Range 6.3 < 6.3 0
12-8465 HC ID: --- FID4A 1.0 Motor 0il Range 13 <13 U
o-Terphenyl 89.8%
UT77H CWSB-15-11-13-0512 05/11/12 05/13/12 1.00 Diesel Range 6.0 40
12-8466 HC ID: DRO/MOTOR OIL FID4A 1.0 Motor 0il Range 12 15
o-Terphenyl 90.0%
UT771 CWSB-15-23-25-0512 05/11/12 05/13/12 1.00 Diesel Range 6.4 < 6.4 0
12-8467 HC ID: --- FID4A 1.0 Motor 0il Range 13 <13 U
o-Terphenyl 91.3%
UT77d CWSB-15-18-20-0512 05/11/12 05/13/12 1.00 Diesel Range 6.1 6.4
12-8468 HC ID: DRO FID4A 1.0 Motor Oil Range 12 < 12 U
o-Terphenyl 89.6%
UT77L CWSB-16-8-10-0512 05/11/12 05/14/12 1.00 Diesel Range 110 3,800
12-8470 HC ID: DIESEL/MOTOR OIL FID4A 20 Motor Oil Range 230 650
o-Terphenyl D
UT77M CWSB-16-13~-15-0512 05/11/12 05/13/12 1.00 Diesel Range 6.4 22
12-8471 HC ID: DRO FID4A 1.0 Motor 0il Range 13 <13 U
o-Terphenyl 87.4%
UT77N CWsSB-16-18-20-0512 05/11/12 05/13/12 1.00 Diesel Range 5.9 9.1
12-8472 HC ID: DRO FID4A 1.0 Motor 0Oil Range 12 <12 U
o-Terphenyl 90.7%
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ORGANICS ANALYSIS DATA SHEET

ANALYTICAL @
RESOURCES

INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS
NWTPHD by GC/FID QC Report No: UT77-AECOM
Page 2 of 2 Project: Central Waterfront
Matrix: Soil
Date Received: 05/09/12
Data Release Authorized:g%g?
Reported: 05/15/12
Extraction Analysis EFV
ARI ID Sample ID Date Date DL Range/Surrogate RL Result
uT77pP CWSB-17-6-8-0512 05/11/12 05/14/12 1.00 Diesel Range 550 21,000
12-8474 HC ID: DIESEL/MOTOR OIL FID4A 100 Motor 0il Range 1,100 4,100
o-Terphenyl D
uT77Q CWSB-17-23-25-0512 05/11/12 05/13/12 1.00 Diesel Range 6.2 < 6.2 U
12-8475 HC ID: --- FID4A 1.0 Motor 0Oil Range 12 <12 U
o-Terphenyl 82.1%
UT77R CwSB-17-28-30-0512 05/11/12 05/13/12 1.00 Diesel Range 6.2 < 6.2 U
12-8476 HC ID: --- FID4A 1.0 Motor 0il Range 12 <12 U©
o-Terphenyl 86.1%
UT778 CWsB-170-23-25-0512 05/11/12 05/13/12 1.00 Diesel Range 6.3 < 6.3 U
12-8477 HC ID: --- FID4A 1.0 Motor 0il Range 12 <12 U
o-Terphenyl 88.0%

Reported in mg/kg

(ppm)

EFV-Effective Final Volume in mL.
DL-Dilution of extract prior to analysis.
RL-Reporting limit.

Diesel range quantitation on total peaks in the range from Cl2 to C24.

Motor Oil range quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicates results of organics or additional hydrocarbons in
ranges are not identifiable.

FORM I



ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
NWTPHD by GC/FID Sample ID: CWSB-14-12-14-0512
Page 1 of 1 MS/MSD
Lab Sample ID: UT77E QC Report No: UT77-AECOM
LIMS ID: 12-8463 Project: Central Waterfront
Matrix: Soil
Data Release Authorized: Date Sampled: 05/07/12
Reported: 05/15/12 Date Received: 05/09/12
Date Extracted MS/MSD: 05/11/12 Sample Amount MS: 8.53 g-dry-wt
MSD: 8.47 g-dry-wt
Date Analyzed MS: 05/14/12 17:04 Final Extract Volume MS: 1.0 mL
MSD: 05/14/12 17:28 MSD: 1.0 mL
Instrument/Analyst MS: FID4A/MH Dilution Factor MS: 10.0
MSD: FID4A/MH MSD: 10.0
Percent Moisture: 16.5%
Spike MS Spike MSD
Range Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD
Diesel 847 1,050 176 NA 1,010 177 NA 3.9%

TPHD Surrogate Recovery

MS MSD
o-Terphenyl 71.6% 74.7%

Results reported in mg/kg

NA-No recovery due to high concentration of analyte in original sample and/or
calculated negative recovery.
RPD calculated using sample concentrations per SW846.

FORM III
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ORGANICS ANALYSIS DATA SHEET
NWTPHD by GC/FID
Page 1 of 1

Lab Sample ID: LCS-051112
LIMS ID: 12-8463

Matrix: Soil

Data Release Authorized:
Reported: 05/15/12

Date Extracted: 05/11/12
Date Analyzed: 05/13/12 08:33
Instrument/Analyst: FID4A/MH

ANAUTNCAL<§E»
RESOURCES

INCORPORATED
Sample ID: LCS-051112

LAB CONTROL

QC Report No: UT77-AECOM
Project: Central Waterfront

Date Sampled: NA
Date Received: NA

Sample Amount: 10.0 g-dry-wt
Final Extract Volume: 1.0 mL
Dilution Factor: 1.00

Lab Spike
Range Control Added Recovery
Diesel 120 150 80.0%

TPHD Surrogate Recovery

Results reported in mg/kg

o-Terphenyl 86.9%
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Matrix:

ANAUT“CAL<§EB
RESOURCES

INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS~-EXTRACTION REPORT
ARI Job: UT77
Soil Project: Central Waterfront
Date Received: 05/09/12
Client Final Prep

ARI ID Client ID Amt Vol Basis Date

12-8459-UT77A CWSB-13-14.0-14.5-08.42 g 1.00 mL D 05/11/12
12-8460-UT77B CWSB-13-21-22-0512 7.96 g 1.00 mL D 05/11/12
12-8461-UT77C CWSB-13-25-27-0512 7.94 g 1.00 mL D 05/11/12
12-8463-051112MB1 Method Blank 10.0 g 1.00 mL - 05/11/12
12-8463-051112LCS1 Lab Control 10.0 g 1.00 mL - 05/11/12
12-8463-UT77E CWSB-14-12-14-0512 8.50 g 1.00 mL D 05/11/12
12-8463~UT77EMS CWSB-14-12-14-0512 8.53 g 1.00 mL D 05/11/12
12-8463~-UT77EMSD CWSB-14-12-14-0512 8.47 g 1.00 mL D 05/11/12
12-8464-UT77F CWSB-14-25-27-0512 7.98 g 1.00 mL D 05/11/12
12-8465-UT77G CWSB-14-29-30-0512 7.94 ¢ 1.00 mL D 05/11/12
12-8466-UT77H CWsSB-15-11-13-0512 8.28 g 1.00 mL D 05/11/12
12-8467-UT771 CWSB-15-23-25-0512 7.87 g 1.00 mL D 05/11/12
12-8468-UT77J CWsB-15-18-20-0512 8.24 g 1.00 mL D 05/11/12
12-8470-UT77L CWsB-16-8-10-0512 8.86 g 1.00 mL D 05/11/12
12-8471-UT77M CWsSB-16-13-15-0512 7.78 g 1.00 mL D 05/11/12
12-8472-UT77N CWSB-16-18-20-0512 8.48 g 1.00 mL D 05/11/12
12-8474-UT77P CWSB-17-6-8-0512 9.06 g 1.00 mL D 05/11/12
12-8475-UT77Q CWSB-17-23-25-0512 8.06 g 1.00 mL D 05/11/12
12-8476-UT77R CWSB-17-28-30-0512 8.07 g 1.00 mL D 05/11/12
12-8477-UT77S CWSB-170-23-25-05127.99 g 1.00 mL D 05/11/12

Basis: D=Dry Weight W=As Received
Diesel Extraction Report e
Wi ST IEELE S



ANALYTICAL
RESOURCES
INCORPORATED

TPHD SURROGATE RECOVERY SUMMARY

Matrix: Soil QC Report No: UT77-AECOM
Project: Central Waterfront

Client ID OTER TOT OUT
CWSB-13-14.0-14.5-0512 86.5% 0
CWSB-13-21-22-0512 98.2% 0
CWSB-13-25-27-0512 88.4% 0
051112MBS 87.1% 0
051112LCS 86.9% 0
CWSB-14-12-14-0512 73.6% 0
CWSB-14-12-14-0512 MS 71.6% 0
CWSB-14-12-14-0512 MSD 74.7% 0
CWSB-14-25-27-0512 91.3% 0
CWSB-14-29-30-0512 89.8% 0
CWSB-~15-11-13-0512 80.0% 0
CWSB-15-23-25-0512 91.3% 0
CWSB-15-18-20-0512 89. 6% 0
CWSB-16-8-10-0512 D 0
CWSB-16-13-15-0512 87.4% 0
CWSB-16-18-20-0512 90.7% 0
CWSB-17-6-8-0512 D 0
CWSB-17-23-25-0512 82.1% 0
CWSB-17-28-30-0512 86.1% 0
CWSB-170-23-25-0512 88.0% 0
LCS/MB LIMITS QC LIMITS
(OTER) = o-Terphenyl (50-150) (50-150)

Prep Method: SW3546
Log Number Range: 12-8459 to 12-8477

FORM-II TPHD
Page 1 for UT77

Tl
[
4l

E.
hewn
oI5
5,
i3

i]an
!ulni
=y
|
Y

5
i



Data Filey Achem3/f1d4a,1,/20120512a, b,/ "5123064 ,d
Date : 13-MAY-2012 08309

Client ID: UTS7MBSL

Sample Info: UT57MBS1

Column phase; RTX-1

Instrument: fidda,i

Operator: MH

Column diameter:

0,25

Y (x1075)
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Data Filet Achem3/fidd4a,1/20120512a,b/0512a065,d

Date 3 13-MAY-2012 08:332
Client ID: UTS?LCSS1
Sample Info: UTS?7LCSS1

Column phase: RTX-1

Instrument: fidda,1

Operator: MH

Column diameter}

0,285

Y (x1076>
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Data File:

/chem3/+1d4a.1/201205123.b/05123065.d

Ingection Date: 13-MAY-2012 08:33

Instrument:

fid4a.1

Client Sample ID: UTS7LCSS1

Y (x1075)

4.5286

4,889

HPE890 GC Data.
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cis

Jo873
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0512a065.d:

C20

15,548 Min
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FID:4A-2C/RTX-1 UT57LCSS1 FID:4A SIGNAL
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HPE8S0 GC Data, 0512a065.d
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2. Poor chromatography
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Data File} Zchem3/fidda,i/20120812a.b/0512a067,d
Date 3 13-MAY-2012 09321

Client 1D3 CWSE-13-14,0-14,5-0

Sample Info: UT77A

Column phase: RTX-1

Instrument: fidd4a,a

Operator: MH

Column diameter: 0,25

Y (x10™B>
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Data Filey /chem3/fidda,i /20120512a,b/0512a068,d
Date : 13-MAY-2012 09146

Client ID{ CWSB-13-21-22-0512

Sample Infoi UT77B

Column phasey RTX-1

Instrument: fidds,i

Operatory MH

Column diameteri 0,285

18
H
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o
e
33
i)

Y (x1075)

8.6:
8,4
8,2:
8.0:
7.8-
7,61
7.4.
7.2-
7,0-
6.8
6.6-
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Data Filet Achem3/fidda,i/20120512a,b/0512a069,d

Date § 13-MAY-2012 10310
Client ID$ CWSB-13-25-27-0512
Sample Infoy UT77C

Column phase: RTX-1

Instrument: fidd4a,i

Operatory MH
Column diametery 0,25

Y (x10°5)

7.8:
7,62
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Data Filei /chem3/fidda,1/20120612a,b/05122073,d
Date 3 13-MAY-2012 11:48

Client ID$ CWSB-14-25-27-0512

Sample Infoi UTZ7F

Column phase: RTX-1

Instrument: fidda,:

Operatori MH
Column diametery 0,25

Y (x107G)

7.8:
7.6:
7.4:
7.2:
7.0:
6.8-
6.6~
6.4:
6.2:
6.0:
5,8:
5.6-
5,4-
5,2:
5,0-
4,8:
4.6:
4,45
4,2-
4,0-
3.8:
3.6-
3.4:
3.2
30!
2.8:
2,6
2,42
2,2:
2,0+
1.8-
1,6-
1,41
1,22
1,01
0.8-
0.6-
0,42
0,2:

-C8 (1,457
-C10 (3,111>
~C12 (4.126)
-Ci4 (4,914)

-Ci6 (5,562)

/chem3/fidda, i/201205122,b/05122073,d

o-terph (6,312>

Triacon Surr (9,195)

.148>
?855)(10.528)

-C34 <10
Eiiteno

-Ci18 (6,122>

Y
!

C32 (9,656>

-C20 (6,708)
-C22 (7.,274)
-C24 (7,783)
-C26 (8,263)

~C38 (11,111)

-C40 (11,568)

- —C25 (8,025

50.)
>
L-ces ¢s,715)
-
Hf:

it

[N

13

14

15

@

Bt




Data File: /chem3/fid4a,1/20120512a,b/0512a076,d
Date : 13-MAY-2012 13301

Client ID: CWSB-14-29-30-0512

Sample Info: UT?7G

Column phase: RTX-1

Instrument: fidda,i

Operator: MH

Column diameteri 0,25

Y (x1076)>

7.8:
7.6:
7.4:
7.2:
7.0:
6,82
6.6-
6.4:
6,2:
6,0
5.8:
5.6-
5.4:
5,2:
5,0-
4,8-
4,6:
4,44
4,2:
4,0:
3.8:
3.6-
3.4-
3.2:
3,0:
2.8:
2,6-
2,4-
2,2-
2,04
1,8:
1,6°
1,4-
1,2
1,0-
0.8:
0,61
0.4:
0.2-

C8 (41,457

-
r

-C10 (3,129
~C12 (4,126>
~C14 (4,911>

L-C16 (5.562)

C18 (6,120>

/chem3/f1d4a,1/20120512a,b/0512a076,d

=~

o~terph (6,312

-Triacon Surr (9,195)

n
ol
Y
M-

-C25 (8,024>
-L26 (8,260)
C32 (9,657

-C20 (6,730>
-C22 (7,271>
-C24 (7,762>
—C28 (8.716>
?—034 (10,1515

-Filter Peak (10,507)>

-C36 (10,627>

-C38 (11,113

-C40 (14,533>

~
w
i
g

[

=Y

13

14

15




Data File} /chem3/fid4a,i/20120512a,b/05123077,d
Date 3 13-MAY-2012 13325

Client ID: CWSB-15-11-13-0512

Sample Infoi UT77H

Column phase: RTX-1

Instrumenty fidda,1

Operatory MH
Columnh diameteriy 0,25

Y (x1076)

/chem3/fidda, /201205123 ,b /05122077 ,d

-~
1,0- 10
-
™
.
0
o
<
[%
i
0,9- o
T
[}
0.8-
0,7-
0,6~
0,5-
0,4-
0,3-
A
~
. I -
0,2- - &
.
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Data File: /chem3/f1d4a.1/20120512a.b/05125077.d

Injection Date: 13-MAY-2012 13:25 e
Instrument: fidda.l ﬂu
Client Sample ID: CWSB-15-11-13-0512 "yw

HP6830 GC Data, 0512a077.d: 0.000 to 15,548 Min e
9.9~ g

9.6- b

B—terpn

9.3-
9.0

8.7-
B.4-
B.1-
7.8-
7.5-
7.2-
6.9-
6.6-

6.3-

Triacon Surr

6.0-

5.7-

5.4~

5.1-

4.5- T
4.2 Nﬁ

Y (x10°95)

< >




FID:4A-2C/RTX-1 UT77H FID:4A SIGNAL

Y ix107A)

HF6890 GC Data, 0512a077.d

a-terph

3,199

Time (Min}

MANUAL INTEGRATION

y& Baseline correction
2. Poor chromatography
3. Peak not found

4. Totals calculation

5. Other

Analyst: /1 H Date: SZIS(!Z




Data File: Zchem3/f1d4a,1/20120512a,b/05125078,d
Date § 13-MAY-2012 13:49

Client ID:{ CWSB-15-23-25-0512

Sample Infoi UT77I

Column phasey RTX-1

Instrument: fidda,i

Operator: MH

Column diameter: 0,25

Y (x107G)

7.4:
7,21
7,0:
6.8-
6.6-
6.4:
6.2:
5,02
5.8:
5,6:
5,4:
5,2:
5,0-
4,8:
4,6-
4,4:
4,2:
4,0:
3.8:
3.6-
3,41
3.2:
3.0:
2.8:
2,6-
2,4:
2.2:
2,0:
1,8:
1.6:
1,4-
1,2-
1,0:
0,8:
0,6:
0.4+

C8 (1,441
-C10 (3,116
-Ciz (4,115)
-C14 (4,906)

E

—

Cle (5,574

=

C18 <6,120)

E

Mo
"~
EY
51—

[}

/chem3/fidda, /201205125, b/ 05128078, d

=~ fd
o 15
Il GY
™ -
+ .
O o
S A4
< <
[R L
L 3
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1 <
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Data File: Zchem3/f1d4a,i/20120512a,b/0512a079,d Page 1
Date § 13-MAY-2012 14313
Client ID: CWSB-15-18-20-0512 Instrument: fidda,1

Sample Infoy UT77J
Operatori HH
Column phasey RTX-1 Column diameter: 0,25

Y (x1075>

Zohem3/fid4a, 1/201205123, b 05122079, d
8.2: ~3
8,0:
7.8-
7.6-
7.4:
7.2:
7,0°
6.8:
6,62
6.4:
6,22
6,02
5,8
5,6-
5,4-
5,2:
5,02
4,8:
4,64
4,4-
4,2:
4,01
3.8:
3.6:
3,44
3.2:
3,0-
2,81
2,61
2,4:
2,2-
2,0-
1.8-
1,62
1,42
1,21
1,0:
0,8-
0,62
0,42

A I W R .

o-terph (6,314
~-Triacon Surr (9,198)

511>

-C18 (6,122)
1503

C8 (1,448)
-C10 (3,110)
~Ci12 (4,124)>
-Ci14 (4,915)
-C20 (6,732)
-C22 (7,267)
-C24 (7,779

-C25 (8,025)
-C26 (8,262)
-C28 (8.716)

C32 (2,659)
~Filter Peak (10
-C36 (10,633)
-C38 (11,108)>
-C40 (11,5497

~C34 (10

£-016 (5,558)

|

12 13 14

n
-
EY
(L1}
T
~
w.
0
5
B




Data File: /chem3/fi1dda,1/20120512a,b/0512a081.d
Date 3 13-MAY-2012 15302

Client ID$ CWSB-16-13-15-0512

Sample Infoy UTZ7M

Column phaset RTX-1

Instrument: fidda,i

Operatory MH

Columh diameter: 0,25

Page 1

M
i

¥ (x10°5)

8.8+
8,6-
8.4:
8,2:
8,0:
7.81
7,61
7.4-
7.,2-
7,04
6.8
6.,6-
6.4:
6,21
6,0-
5,81
5,6
5,4
5,2:
5,02
4,85
4,6-
4,4-
4,2-
4,0-
3.8:
3.6:
3.4
3.2:
2,05
2.8~
2.6-
2.4-
2,2:

-C12 (4,169
-Ci14 (4,915>

-C8 (1,457>
-C10 (3,119

-C16 (5,553)
-C18 <6,120)

Jchem3/f1d4a, 14201205123, b 05122081 ,d

-Triacon Surr (9,199)

-C20 (6,733)

C26 (8,260
L7130
658>

-C22 (7,261)
~C24 (7,781)
-C26 (8,021>

-C28 (8
C3z2 (9

E
i

~C34 (10,147

EAb7goTey, €10-529)
-C38 (11.103)
-C40 (11,557>

~
K
u
5

=




Data File:

Instrument:

Client Sample ID: CWSB-16-13-15-0512

/chem3/f1d4a, 1/20120512a.b/0512a081 .d
Ingection Date: 13-MAY-2012 15:02

fidd4a.1

Y (x107°5)

9.9-
9.6-
9.3
9.0-
B.7-
8.4-

HP&890 GC Data.

o-terph

0512a081.d:

0,000 to 15.548 Min

Triacon Surr




FID:4A-2C/RTX-1 UT77M FID:4A SIGNAL

Y (x1076)

HPA890 GC Data. 0512a081.d

6,315

Trlacon Surr

Y T
LU I bk i ghin et 8 e

- o
iy ing

7
Time (Min)

MANUAL INTEGRATION

>Q Baseline correction

2. Poor chromatography
3. Peak not found
4. Totals calculation

5. Other

Analyst: M Date: S \




Data Filei /chem3/fid4a,i/20120512a,b/0512a082,d Fage 1
Date ; 13-MAY-2012 15:26
Client I1D: CWSB-16-18-20-0512 Instrument: fidda,i
Sample Info: UT77N
Qperatory HMH
Column phasey RTX-1 Column diameter: 0,25

¥ (x1075)

/chem3/fid4a, 1/20120512a,b 05122082, d
8,42 8
8.2:
8,0-
7.8:
Mo&u
7,042
7,25
7,02
6.8-
6.6-
6.4-
6.2:
6.0
5,8:
5.6
5,4-
5,2- .
5,0:
4,8
4,6-
4,4:
4.2-
4,0-
3.8:
3.6-
3.4-
3.2.
3,04
2.8-
2.6:
2,41
2,2:
2.04
1,8-
1,64
1,4-
1,2:
1,04
0,8
0,6-
0,41
0.2-

o—terph (6,315

-Triacon Surr (9,199)

C18 (6,143)
-C20 (6,733

-C25 (8,024
-C26 (8,262

-c28 (8,718)

£32 (9,659
E3ltegoteay, 10529

-C10 (3,109)

-Ci2 <4,170>

-C14 (4,903)
-C16 (5,563)
-C22 (7,302
-C24 (7,766)
-C34 <10,154)
-C38 <(11,100)
—C40 (11,571)

f

Ty -t B 14

[

-C8 1,480
-

r

}

E_

[EX
N
[&)
o
~
®
W
g




Data File! /chem3/f1dda,1/20120512a,b/05122084 ,d
Date : 13-MAY-2012 16315

Client ID: CWSB-17-23-25-0512

Sample Infoi UT77Q

Column phase: RTX-1

Instrument: fidd4a,1

Operator: MH
Column diameter: 0,25

Y (x10°8)

6.6-
6.4-
6.2-
6.,0-
5,8:
5.6-
5,4-
5.2-
5.0-
4,8:
4,6:
4.4:
4.,2:
4,0-
3.8-
3.6-
3.4-
3,2:
3.0:
2.8:
2.6-
2.4-
2,2:
2.0:
1,8:
1.6:
1,4:
1.2-

=Y

+

<
'

<
¢
5760
123>

0.6:

/chem3/fidda,i/201208123,b/ 056122084 ,d

o
N
S

.

0.2:

-C10 (3,131
-C12 (4,173)
Ci4 (4,911

|

r{CB (1,457
-Ci16 (5
-Ci18 (6

=

ro
wh
E
e
o

= A ~
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Data File: /chem3/fidda,1/20420512a,0/0512a085,d
Date § 13-MAY-2012 16339

Client ID: CWSB-17-28-30-0512

Sample Infoi UT77R

Column phase: RTX-1

Instrument: fidda,1

Operator: MH

Column diameter: 0,25

Y (x1078B)

7.2-
7,02
6.8-
646-
6.4
6.2-
6.0-
5,8-
5.6-
5,4-
5,2°
5,0:
4,8:
4,6:
4,4
4,2-
4,0-
3.8:
3,6:
3.4:
3.2:
2,0-
2.8-
2.6:
2,4:
2,2:
2,0-
1.8:
1,6:
1,4:
1.2-
1,04
0,8:
0.6-
0,4:
0.2-

-C2 (1,488

-C10 (3,110>
-C12 (4,170>
-C14 (4,926>

-C16 (5,571

P -C18 (6,124)

/chem3/fidda, i/201205125,b,/0512a085,d

=~

o—terph (6,313

T

Triacon Surr ¢9,196)

-C20 (6,737
-Cz22 (7.,281>
-C24 (7,792
-C25 (8,027
C26 (8,270)
-C28 (8,718)
~C34 (10,165>

E3lveiofeay, (10,9392

-C38 (11,1115

-C40 (11,555)

i -C32 (9,667>

~n
-
Y
-

~
-
<0
5

oy
=

1

[N

12

17

14

15




Data File: Zchem3/fFidd4a,1/20120512a,b /05125186 ,d

Date § 13-MAY-2012 17:03
Client ID: CWSB-170-23-25-0512
Sample Infoi UTZ7S

Column phase: PTX-1

Instrument: fidda,i

Operatory MH
Column diameter: 0,25

N
19
39

LY
4
M

Y (x1075)

7.4-
7.2:
7.0-
6.8-
6.6-
6.4:
6,22
6,0:
5.8:
5.6-
5,4:
5.2
5.0:
4.8-
4,6-
4,4-
4,2:
4,0:
3.8:
3.6:
3.4-
3.2-
3.0:
2,8:
2,6-
2,4-
2.2-
2,0:
1,8:
1,6:
1.4:
1,2-
1,0-
0.8

< O
+ s
£ O
[

~C1¢ (3,137>

0.2-

'F—CB (1,453

r

y
"

168>
+909)
5657

Ciz <4
—-C14 <4
-C16 <5

|

ro-
ol

N
(82}

L)

L1210

-C18 <6

/chem3/fic4a,i/20120512a,b/05122086,d
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Data File: /chem3/fid4a,1/20120514,b/0514a027,d Page 1
Date ¢ 14-MAY-2012 16:39
Client ID: CWSB-14-12-14-0512 Instrunent! fidda,i

Sample Info: UT77E,10
Operatory MH
Column phasey RTX-1 Column diametery 0,25

Y (x1075)

/chem3/f1c4a,1/20120514 b/ 05142027 . d

— -

s
&
o-terph (6,309

-Triacon Surr (9,182)

s
<I:>
-C16 (5,557)

=018 (6,140

=C14 (4,909

C20 6,730

=C12 (4,193>

L807)

~C25 (8,023>

-Cz26 (8,263
-C23 (8,722

-C32 (9,574)

-C10 (3,113
-C34 (10,150)
-Filter Peak (10
-C36 (10,6307
~-C38 (11,104)
-C40 (11,580>

-C3 (1,467)

Hin




Data File: /chem3/f1d4a.1/20120514.b5/0514a027.d
Ingection Date: 14-MAY-2012 16:39

Instrument: fid4a.1

Client Sample ID: CWSB-14-~12-14-0512

HPBB90 GC Data., 0514a027.d: 0,000 to 15.548 Min

9.9-
9.6-

9.3-

9.0-

8.7-

8.4-
B.1-

7.8-

7.5-

7.2
6.9-
6.6-
6.3
6.0-
5.7-
5.4-

Y (x1075)

1
5/’5 /42

5.107

4.815

ORI TS S e




FID:4A-2C/RTX-1 UT77E FID:4A SIGNAL

Y (x1079)

HF6890 GC Data. 0514a027.d

5.871
-o-terph

H
ol
[
.815
5,107
5,698
6.175

a4
4

Triacon Surr

IR nu n"l

L1
b
i H I A i T

] ' ’ ‘ ‘ 1 ‘ N N i ' ' N N i N ' N ‘ N N ] ’ ’ N N I ‘ * ’
2 3 4 5 6 7 8 9 10 11 12 f3
Time (Min)

MANUAL INTEGRATION

)(1 Baseline correction
Poor chromatography
Peak not found
Totals calculation

W

5. Other

Analyst: /h7*f Date: S ’ﬁ;




Data File: /chem3/f1dda,i /20120514,b/051428030,d

Date § 14-MAY-2012 17:52
Client ID$ CWSB-16-8-10-0512
Sample Info: UT77L.20

Column phase: RTX-1

Instrument: fidda,i

Operator: HMH
Column diameteri 0,25

Fage 1

:.mw

Y (x10"5>

7.0:
6.8-
6.6-
6,42
.22
6.,0-
5,8-
5,6-
5.4
5,2-
5,0-
4,8:
4.6:
4,4:
4,2:
4,0:
3.8:
3.6-
3,4:
32!
3,0:
2,8:
2.6-
2.4-
2,2:
2,0°
1,8-
1,6-
1,4:
1,2:
1,0-
0,8
0.6-
0,4:
0.2-

-C8 (1.458)
-C10 (3,131>

Ta-
o

=C12 (4,193
(5,557)

~C14 (4,908

LG 1420

/chem3/fidda, /20120514 ,b,/0514a030,d

=C20 (6,716>

~C24 (7,799

-C25 (8,033>
-C26 (8,265)
-C28 (8,719

-C32 (2,678
-C34 10,133

10

~l
= oo
.
>

0

508>

-Filter Peak (10
-C36 <10,631)
-C38 (11,098)
-C4n (11,568>

[&Y




Data File: Zchem3/f1d4a,i/20120514,b/05142031,d
Date $ 14-MAY-2012 18:16

Client ID:{ CWSB-17-6-8-0512

Sample Infoi UT77P,100

Column phaset RTX-1

Inztrument: fidda,i

Dperator: MH
Column diameter: 0,25

Page 1

Y (x107°86>

6.6-
6.,4-
6.2
6.0+
5.8:
5.6-
5.4-
5,2-
5,0-
4.8-
4.6-
4,45
4,2:
4,0:
3.8:
3.6:
3.4:
3.2:
3.0:
2.8:
2.6:
2,4:
2,21
2,0-
1.8:
1.6-
1,4
1,2:
1.0:
0.8:
0.6-
0.4-
0.2:

=C42.(4,184)

=C14 (4,907)

-C10 (3,126>

-C8 (1,459

16 (5,558)

=18 _(h. 1422

/chem3/fid4a,i/20120514,b/0514a031,.d

—C20 (6,714

-Ca4 (7,779
-C25 (8,038)
-C26 (8,271)

-Cc28 (8,731
(10,628)

-C32 (9.670)
1
6

-C34 (10,1345

-Filter Peak (10,508)
C3

-C38 (11,097

—-C40 (11,563>

[

8 - 0 4

1z

17

14

15




Data Filey /chem3/f1d4a,i/20120514,b/0514a028,d

Date : 14-MAY-2012 17:;04
Client IDg
Sample Infoi UT77EMD,10

Column phase; RTX-1

Instrument? fid4a.1

Operator: MH

Column diameter:

Page 1

0,25

Y (x1078)

1,0-
0,9-

0.8-

=C8 (1,463
=L16 (3,117

ro
-

~
™
w
Ral
.
<
A4

(4,909

=18 (A 1393

/chem3/fid4a, /20120514 ,b/0514a028,d

o~terph (6,310)

=20 (6,714>

-C22 (7.265)

-C24 (7,773
-C25 (8,024>
~C26 (8.276)

~Triacon Surr (9,184)

C28 (8,722

Hin

-C32 (9,657>
-C34 (10,1900

.Ho.

-Filter Peak (16,499)

-C36 (10,636)
-C38 (11,106)
-C40 11.572>
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Data File: /chem3/f1d4a.1/20120514,b/0514a028.d
Ingection Date: 14-MAY-2012 17:04

Instrument: fidda.1

Client Sample ID:

HPBEB90 GC Data, 0514a028.d: 0.000 to 15.548 Min
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4,813
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FID:4A-2C/RTX-1 UT77EMD FID:4A SIGNAL

Y (x1075)

HP6890 GC Data., 0514a028.d
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Poor chromatography
Peak not found

)Q Baseline correction
2
3
4. Totals calculation
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Data Filey /chem3/fidd4a,i/20120514,b /05142029, d Page 1 uuw
Date : 14-MAY-2012 17328 m
Client 1D} CWSB-14-12-14-¢ MSD Instruments fidds.n e
Sample Infoi UTZ7EMSD,10 3
Oper ators MH “mw
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Data File:
Ingection Date:

/chem3/f1d4a,1/20120514,0b/0514a029.d

14-MAY-2012 17:28

Instrument: fid4a,1

Client Sample ID: CWSB-14-12-14-0 MSD

Y (x1075)

9.9-
9.6-
9.3
9.0~
8.7-

B8.4-

HP683C GC Data.

0514a029.d:

0.000 to 15.548 Min
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Peak
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SAMPLE RESULTS-CONVENTIONALS

UT77-AECOM
Matrix: Soil Project:
Data Release Authorized: Event:
Reported: 05/17/12 Date Sampled:

Date Received:

Client ID: CWSB-13-14.0-14.5-0512
ARI ID: 12-8459 UT77A

ANALYTICAL @
RESOURCES

INCORPORATED
Central Waterfront
NA
05/07/12
05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/08/12 SM2540B Percent 0.01 82.30
050912#1

Total Organic Carbon 05/16/12 Plumb,1981 Percent 0.020 0.500
05161241

RL Analytical reporting limit

U Undetected at reported detection limit

Soil Sample Report-UT77
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SAMPLE RESULTS-CONVENTIONALS

UT77-AECOM
Matrix: Soil Project:
Data Release Authorized: Event:
Reported: 05/17/12 Date Sampled:

Date Received:

Client ID: CWSB-14-12-14-0512
ARI ID: 12-8463 UT77E

ANALYTICAL @
RESOURCES

INCORPORATED
Central Waterfront
NA
05/07/12
05/09/12

Analyte Date Mathod Units RL Sample
Total Solids 05/09/12 SM2540B Percent 0.01 81.90
050912#1
Total Organic Carbon 05/15/12 Plumb, 1981 Percent 0.020 0.532
051512#%1
RL Analytical reporting limit
U Undetected at reported detection limit
Soil Sample Report-UT77 e
HS PN K 4 S A



SAMPLE RESULTS-CONVENTIONALS

UT77-AECOM
Matrix: Soil f Project:
Data Release Authorized: Event:
Reported: 05/17/12 Date Sampled:

Date Received:

Client ID: CWSB-14-25-27-0512
ARI ID: 12-8464 UT77F

ANALYTICAL
RESOURCES
INCORPORATED

Central Waterfront

NA

05/07/12

05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/08/12 SM2540B Percent 0.01 75.50
05091241

Total Organic Carbon 05/15/12 Plumb, 1981 Percent 0.020 0.489
05151241

RL Analytical reporting limit

U Undetected at reported detection limit

Soil Sample Report-UT77

!

W
Ll



SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL
UT77-AECOM RESOURCES
INCORPORATED
I4
Matrix: Soil Project: Central Waterfront
Data Release Authorized? Event: NA
Reported: 05/17/12 . Date Sampled: 05/07/12
Date Received: 05/09/12
Client ID: CWSB-14-29-30-0512
ARI ID: 12-8465 UT77G
Analyte Date Method Units RL Sample
Total Solids 05/09/12 SM2540B Percent 0.01 78.10
05091241
Total Organic Carbon 05/16/12 Plumb, 1981 Percent 0.020 0.383
05161241
RL Analytical reporting limit
U Undetected at reported detection limit
Soil Sample Report-UT77 o S
b B8 4 RERNE ME



SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL
UT77-AECOM RESOURCES
INCORPORATED
Matrix: Soil / Project: Central Waterfront
Data Release Authorized Event: NA
Reported: 05/17/12 Date Sampled: 05/07/12
Date Received: 05/09/12
Client ID: CWSB-15-18-20-0512
ARTI ID: 12-8468 UT77J
Analyte Date Mathod Units RL Sample
Total Solids 05/09/12 SM2540B Percent 0.01 78.60
0509124#1
Total Organic Carbon 05/16/12 Plumb, 1981 Percent 0.020 0.801
0516124#1
RL Analytical reporting limit
U Undetected at reported detection limit
Soil Sample Report-UT77 e
Vi ST IEELN T



SAMPLE RESULTS-CONVENTIONALS

UT77-AECOM
Matrix: Soil : Project:
Data Release Authorized Event:
Reported: 05/17/12 Date Sampled:

Date Received:

Client ID: CWSB-16-8-10-0512
ARI ID: 12-8470 UT77L

ANALYTICAL @
RESOURCES

INCORPORATED
Central Waterfront
NA
05/07/12
05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 87.00
05091241

Total Organic Carbon 05/16/12 Plumb, 1981 Percent 0.020 0.794
05161241

RL Analytical reporting limit
U Undetected at reported detection limit

Scil Sample Report-UT77



SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL @
RESOURCES

UT77-AECOM
INCORPORATED
Matrix: Soil Project: Central Waterfront
Data Release Authorized: Event: NA
Reported: 05/17/12 Date Sampled: 05/07/12
Date Received: 05/09/12
Client ID: CWSB-16-13-15-0512
ART ID: 12-8471 UT77M
Analyte Date Method Units RL Sample
Total Sclids 05/09/12 SM2540B Percent 0.01 74.70
050912%1
Total Organic Carbon 05/16/12 Plumb, 1981 Percent 0.020 0.405
0516124%#1
RL Analytical reporting limit
U Undetected at reported detection limit
Soil Sample Report-UT77 S o
WEE S P RERELANS T



SAMPLE RESULTS-CONVENTIONALS

ANALYTICAL
UT77-AECOM RESOURCES
INCORPORATED
Matrix: Soil Project: Central Waterfront
Data Release Authorized: Event: NA
Reported: 05/17/12 Date Sampled: 05/08/12
"/ Date Received: 05/09/12
Client ID: CWSB-17-6-8-0512
ARI ID: 12-8474 UT77P
Analyte Date Method Units RL Sample
Total Solids 05/09/12 SM2540B Percent 0.01 86.80
050912#1
Total Organic Carbon 05/16/12 Plumb, 1981 Percent 0.020 3.49
051612#1
RL Analytical reporting limit
U Undetected at reported detection limit
Scoil Sample Report-UT77 - o
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SAMPLE RESULTS-CONVENTIONALS

UT77-AECOM
Matrix: Soil Project:
Data Release Authorized: Event:
Reported: 05/17/12 Date Sampled:

Date Received:

Client ID: CWSB-17-23-25-0512
ARI ID: 12-8475 UT77Q

ANALYTICAL
RESOURCES
INCORPORATED

Central Waterfront

NA

05/08/12

05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 77.90
05091241

Total Organic Carbon 05/16/12 Plumb, 1981 Percent 0.020 0.549
05161241

RL Analytical reporting limit

U Undetected at reported detection limit

Soil Sample Report-UT77

¢
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SAMPLE RESULTS-CONVENTIONALS

UT77-AECOM
Matrix: Soil : Project:
Data Release Authorized: Event:
Reported: 05/17/12 Date Sampled:

Date Received:

Client ID: CWSB-17-28-30-0512
ARI ID: 12-8476 UT77R

ANALYTICAL
RESOURCES
INCORPORATED

Central Waterfront

NA

05/08/12

05/09/12

Analyte Date Method Units RL Sample
Total Solids 05/09/12 SM2540B Percent 0.01 79.00
05091241
Total Organic Carbon 05/16/12 Plumb, 1981 Percent 0.020 0.265
051612#1
RL Analytical reporting limit
U Undetected at reported detection limit
Soil Sample Report-UT77 o o
HIHERE S Ly B i)



SAMPLE RESULTS-CONVENTIONALS

UT77-AECOM
Matrix: Soil Project:
Data Release Authorized: Event:
Reported: 05/17/12 Date Sampled:

Date Received:

Client ID: CWSB-170-23-25-0512
ARI ID: 12-8477 UT77S

ANALYTICAL
RESOURCES
INCORPORATED

Central Waterfront

NA

05/08/12

05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 78.50
05091241

Total Organic Carbon 05/16/12 Plumb,1981 Percent 0.020 0.393
051612#%1

RL Analytical reporting limit

8] Undetected at reported detection limit

Soil Sample Report-UT77
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METHOD

Matrix: Soil
Data Release Authorized!?
Reported: 05/17/12

UT77-AECOM

BLANK RESULTS-CONVENTIONALS ANALYTICAL @

RESOURCES
INCORPORATED

Project: Central Waterfront
Event: NA
Date Sampled: NA
Date Received: NA

Analyte Date Units Blank

Total Solids 05/09/12 Percent < 0.01 U

Total Organic Carbon 05/15/12 Percent < 0.020 U
05/16/12 < 0.020 U

Soil Method Blank Report-UT77
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LAB CONTROL RESULTS-CONVENTIONALS

ANALYTICAL
UT77-AECOM RESOURCES
INCORPORATED
Matrix: Soil Project: Central Waterfront
Data Release Authorize Event: NA
Reported: 05/17/12 Date Sampled: NA
Date Received: NA
Spike
Analyte/Method QC ID Date Units 1cs Added Recovery
Total Organic Carbon ICVL 05/15/12 Percent 0.098 0.100 98.0%
Plumb, 1981 ICVL 05/16/12 0.099 0.100 99.0%
Scil Lab Control Report-UT77 o o
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STANDARD REFERENCE RESULTS-CONVENTIONALS

UT77-AECOM

ANALYTICAL @
RESOURCES

INCORPORATED
Matrix: Soil Project: Central Waterfront
Data Release Authorized} Event: NA
Reported: 05/17/12 Date Sampled: NA
Date Received: NA
True
Analyte/SRM ID Units SRM Value Recovery
Tctal Organic Carbon Percent 2.63 2.99 88.0%
NIST 1941B 2.80 2.99 93.6%
Soil Standard Reference Report-UT77 - L
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REPLICATE RESULTS-CONVENTIONALS ANALYTICAL @
UT77-AECOM RESOURCES

INCORPORATED

Matrix: Soil Project: Central Waterfront

Data Release Authorized! Event: NA

Reported: 05/17/12 Date Sampled: 05/07/12

Date Received: 05/09/12

Analyte Date Units Sample Replicate(s) RPD/RSD

ARI ID: UT77A Client ID: CWSB-13-14.0-14.5-0512

Total Solids 05/09/12 Percent 82.30 80.90 0.9%
81.90

Total Organic Carbon 05/16/12 Percent 0.500 0.468 8.3%
0.423

Soil Replicate Report-UT77



MS/MSD RESULTS-CONVENTIONALS

ANALYTICAL
UT77-AECOM

RESOURCES
INCORPORATED

Matrix: Soil Project: Central Waterfront
Data Release Authorized Event: NA

Reported: 05/17/12 Date Sampled: 05/07/12
Date Received: 05/09/12

Spike

Analyte Date Units Sample Spike Added Racovery
ARI ID: UT77A Client ID: CWSB-13-14.0-14.5-0512
Total Organic Carbon 05/16/12 Percent 0.500 1.32 0.745 110.0%

Scil MS/MSD Report-UT77



0 Analytical Resources, Incorporated
Analytical Chemists and Consultants

22 May 2012

Jason Palmer
AECOM, Inc.

710 2™ Avenue
Suite 1000

Seattle, WA 98104

RE: Client Project: Central Waterfront
ARI Job No.: UT78

Dear Jason:

Please find enclosed the original chain of custody records and the final results for samples
from the project referenced above. Analytical Resources, Inc accepted twenty soil samples
on May 9, 20112. One sample was placed on hold as instructed. The remaining samples
were analyzed for BETX, NWTPH-G, VPH, SVOAs, NWTPH-Dx, EPH and TOC as
requested.

The percent recoveries for the surrogate, bromobenzene, were high following the initial
NWTPH-G analyses of samples CBA-SB-1-1.5-2.5-0512, CBA-SB-2-0.5-2.5-0512 and CBA-
SB-20-0.5-2.5-0512. This was due to co-elution with an interference. Sample CBA-SB-1-1.5-
2.5-0512 was diluted and re-analyzed. The percent recoveries for all surrogates were within
established QC limits for the dilution. The results for both analyses have been submitted for
this sample.

Several samples were re-analyzed for NWTPH-G due to suspected carryover from previous
samples. The results for the re-analyses only have been submitted.

The method blank was re-analyzed for VPH due to suspected carryover from a previous
sample. The results for the re-analysis only have been submitted.

The remaining analyses proceeded without incident of note.

A copy of these reports and all raw data will be kept on file at ARI. Should you have any
questions regarding these results, please feel free to call me at your convenience.

Sincerely,

ANALYTICAL RESOURCES, INC.

ZL%D (0l

D Harns
Project Manager
206/695-6210
<markh@arilabs.com>

Enclosures

cc: file UT78
MDH/mdh

Page‘lof‘ / ’Qé

4611 South 134th Place, Suite 100 » Tukwila WA 98168 ¢ 206-695-6200 * 206-695-6201 fax



"JOBJIUOD 10 JBPIO-}IoM AQ POYSI|qEISE UBaq 8ABY S8|NPaLOs Lolludlel
ajeUlalR SSBjun aBuo| S1 JeAByOIUM ‘Blep Adoopley Jo uoISsIWGNS JaYE SABP 09 10 1diaoal Jaye SABD (6 UBY] JOUOOS Ou papieosip Aieldoidde aq |m |4y 01 paniwgns sejdwes Iy :Adijod uonualay ajdweg

‘Jusl 8y} puk JHY usamiaq Juewea.be peubis

-00 40 i9pi0 aseyoind 9o.ijuos Aue ul A1eAuU0D ayj 01 uoisinoid Aue BUDUBISYIM JOU ‘10a1ay} S580X8 Ul AllqeY AUB WOy [HY 8SBajas JHY AG S8oiAIas Joj [esodoid B JO Jusljo 8yl Aq 8ouBjd8doE 8l{ "S9IIAISS PIES
1O JUNOWE PBVIOAU| By} POBIX8 JOU [BYyS ‘S80INIaS pajsanbai ay] yjim LOIaULOD Uf JO JO Jno BuisUE ‘s10sS800ns Jo ‘Seaojduwie ‘Sjuebe ‘sieoiyo sy T4V 10 AllIGE!| [Bjo} 8y ANSNnpul 8y} JOj SPIEPUE]S SI8dLU.. E
weiboid siy| "weibold sourINSSY AYeny |HY 8yl PUB S8inpesoid Bunriedp plepuElS |HY Buimoyo; ABojopoylsiy ajeLdosdde yiim aouUBpI0doE Ul S8oINIBS Palsenbeai j1e wiouad [im [HY :AN[IGeIT jo SHWT ; m.

et

S99/ 2y sior Tfb/s &
9wl R aleq :awi| ¥ ateq “ou 11 B 81eQ 8l B 8leg @
i OBy
:Aueduion :Auedwo) ’ :Auedwo) ; :Auedwo) mw
A4 A/ M3V N {
| | TG PPy 2riiry -
‘BWeN pajlid :BWEN poluld BN polulid *BWEN pajulld |-
(aumeubig) {eamjeubis) @\V\ {aunjeubis) (aunreubis) wi“
:AQ paneoay :Aq peysinbuyey :Aq pemaosy ) ] - Sinbuiley SUORON.SU| [B1080S/SIUBWILOY
TOOL ey X x| 9| OS] gz N ¥I50-F ¢ 05-95 Y
“DOL Mnpay X x OS| swo/| | | TreorstTa-0L-s YT

DS | SiH7 €1s0-S¢-5IRYGD
o5 | B TS> 55 I8N
oS | 9%y Th-Se-50 - L, 3% -Y 47
QS | Soer CI50-59 -5 -9 ¥
OS | ShH// SEG-CIS-HH
os | @l | v150-G-%- 9S40
Qs | S/ efs)s |80 90511 -85 YD

A A

KK
*| Y

TOTL Ay

Dl pl wlw]w vjn

141X ] x| X
M x|+ x>s><>s><>§><?<

g

G M sieurROD ON | XUIBIN awn} aleq aj sydwes
O =
m/ 'sioidwes 4 100014 UBID

NG pd Lo A X XX K] X%

TP T

:aweN 108[oid wayo

\32)6 a Wwme
) :)0BJUOD We)

LhS) D 20T WOy

:auoyd :Auedwod wal) (4Y

m; :abed \m@w dug)ﬁ%/))o?w

:palsenbay punose-uing

SUBWIWIOD/SOION paisenbay sisAjeuy

*Z\m

; oucmmmhm,

g £ ,,,, .m.a._ooo
/- J0ON.

:sdwia]
81000

{xe)) L079-969-907 0079-569-90C N\
89186 VM ‘Blimyn]

001 8UNS 0B|d YW €L LpNoS |L19¥
SJUEYNSUO) PUE SIsIWRYD) jednAjeuy
pajesodiodu] ‘sa2inosay jednAjeuy




weiboid sy ‘weibold aouBINSSY ANEND |HY 8yl PUE S8iNpedoid Buieied) pJepuBS |4 Bumojjos ABojopoyiew ejelidosdde Ljim eouepiodoe Ul S8dIIes pajsenbe. e wioped [im [Hy ANIqerT jo sy

“JORIIUOD IO JOPIO-IOM AQ POYSIQRISO LUDaQg 9ARY SOINPAYDS UOKUS)aL
aleualfe ssajun “ebuo| si 1ersyoiym ‘erep Adoopiey jo ucissiugns Jaye sAep 09 0 1diaoal JaYR SABP 06 UBY) JOU0OS OU papIeosip Ajeieudosdde aq |jim |HY 01 palnwgns sajdwes |y :Ad1j0d uonualay aidwes

‘ol 8yl pue [y usamieq Juswsaibe paubis

-00 40 18pJ0 8seyoind ‘10U Aue Ul A1e]U0d oy} 0] UOISIN0ID AUB BuipuBISYIM JOU “J08IaL) SS8xXe ul AuiIqel Aue woiy [HY 8ses|e. |y Aq Seoinias oy jesodosd e jo juayo oy} Aq 8oueldedoe 8y 'Seoiries ples
J0j JUNOWE PBJIOAL] 8] PBBIXa JOU [[BYS ‘Sa0IAIAS PaISanbal ayl Liim UoIO8LLOI Ul 10 JO Ino BuISLe ‘S105S920NS 10 ‘saafojdwe ‘sjuebe ‘s1e010 S ‘HY 10 AIIGE]| [E10] 8y AASNpul 8y} J0f SPIEPUE]S S1eaw w

UZ\.

S/ T/ [5

N\\.w <
|

Bwil @ 9leq ‘il @ ?jeq swi] @ 8jeg 2wl R 8eg

:Auedwogd :Auedwio) * :Auedwo) :Auedwon)
%&N NK\ ;\Ouuc,\&. JDN.umzv‘\ vv:&;@ﬂ

'3UWEN pajulid :aWeN pajulid o %Emzkuwi_._n_ ) 'BWEBN pajuld

(eanjeubig)
:Ag panisoay

:Aq paysinbujey

(eanjeubiSy1-~

V&\ N V (eunjeubis)
o :Aq panledey

LT 78 yawm

suononIIsu| [e1edg/susWo)

€S0 -5 ¢~ omv,@m,{mo_

(xe}) 1029-$69-90C 0079-569-90C
89186 VM ‘Bliminy

001 NS 3de|d YWyl YInos |19y
S)UBYNSUOT) pUE SISHLBYD) |ed1iA euy
pajesodiodu] ‘sa04n0sIY [ednAeuy

:8i8009
110 ON

x| X | > S| 8

Kl XX G x| CZE) &/ G0-G1-G1 - %[ O 30__
(8T X| x| 7 S| 90| o/ €/50-b-2- £ (i< )
X o[> | | X | X [ [> | oK\ /9 T 1S9~ ¢-71-%-9< ¥
X< x| | e-| v T59-55-559YD
K| K< C | OS5 &%y T/0-2-1 - £ Ye)
.w:mﬁw‘«{\.u AV XY JA lm fum </ </ ,ﬂ\m@ - Q\mﬂm -F5 *\@0_
X| x| > - W | S ﬁ\%\ﬂ € 50 -G T-NGs-Yg

m % .M H N W m siaueluoy oN | XUIBI awil aleq al edwes

AN - R e O =T =
b Wl\ 'sig|dwes :# 100l0id WaYD
! ) AT

SJUBWILWIOY/SBION pajsenbay sisAleuy f\w\eﬁpﬁw‘&% g ) ”,MEmz eloid wand

ATW /)00 oo O

T soejU0g W80

fm.\\m ,m

bisl (C7TT

WO )

:Auedwod Jual) 1Hy

:pe1senbay‘punose-uiny

ueseld
. e ‘duoud
_ 2NN NVDLEC
NN.N jo AT -ebed Jm

1sonbay sisAjeuy Alojeioqe] ® pioday Apoisn) Jo uleyd

SY 1HY



Analytical Resources, Incorporated : .
% Analytical Chemists and Consultants Coo'er Recelpt Fo rm

ARI Client: /‘175/()0”/\ Project Name: 4\’/\?/1/;/5'-0 /dﬂ/é‘” /é?'?L?/

If coaler temperature is out of compliance fill out form 00070F Temp Gun ID#: Cy it s '

Cooler Accepted by: { //’Z/( Date: _ <(/ﬁ’ﬂ//7 Time:@/és

Complete custody forms and atfach alj shipping documents

COC No(s): /’d\(;\) Delivered by: Fed-Ex UPS Courier andpé‘l‘i*yg‘r}d Other:
' Assigned ARI Job No: QT—Z % Tracking No: @)
‘ Preliminary Examination Phase:
‘ Were intact, properly signed and dated custody seals attached to the outside of to cooler? YES @“8‘
} Were custody papers included with the cooler? ... . @) R!B
‘ Were custody papers properly filled out (ink, signed, etc.) ... ES NO

. . . & /\; L 1 .

’[ Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry)........ - % (' I {7 [‘ Z .
|
|
|

Log-In Phase:

Was a temperature blank included in the cooler? .. ... .. YESs @

What kind of packing material was used? ... bble Wrap et ice el Pac@" giés” Fpam Block Paper Other-
> —

Do any of the analyses {bottles) require preservation? (attach preservation sheet, excluding VOCs)...
Were alt VOC vials free of air bubbles?

Date VOC Trip Blank was made at ARI
Was Sample Split by ARI : @ YES Date/Time: Equipment:

Samples Logged by: TBW\ Date: :g /4 //Z Time:

* Notify Project Manager of discrepancies or concerns

[ Sample ID on Bottle Sample ID on COC Sample 1D on Bottie
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Sample ID on COC
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Subject: RE: Central Waterfront

From: "Knecht, Renee" <Renee.Knechtlaecom.com>

Date: 5/9/2012 1:57 PM

To: Mark Harris <markh@arilabs.com>, "Palmer, Jason" <Jason.Palmer@aecom.com>

Apologies Mark-~

CBA-SB-2-3-5-0512 - analyze for NWTPH~Dx, NWTPH-G and archive TOC
CBA-TP-7~0-1-0512 - date 5/7/12.- at 1505 - analyze for NWTPH-Dx, NW-TPH-G and TOC
CBA-SB-3-1-3-0512 use the time on the bottles.

Please let me know if you have any other questions or concerns.

————— Original Message-----

From: Mark Harris [(mailto:markhlarilabs.com)
Sent: Wednesday, May 08, 2012 1:39 PM

To: Palmer, Jason; Knecht, Renee

Subject: Central Waterfront

Jason/Renee:
Just a couple of inconsistencies to clear up:

1) Pleas read the Cooler Receipt. Sets of jars were received for two samples not
listed on any COC. Should they be logged or archived? If logged, for what tests?

2) For the fourth sample on page 3 of 4, there is a discrepancy in the time of
collection. See the note on the bottom of the page.

Mark H.

Mark Harris
Project Manager

Analytical Resources, Inc.
206/695-6210

e

This correspondence contains confidential information from Analytical Resources,
Inc. (ARI) The information contained herein is intended solely for the use of the
individual (s) named above. If you are not the intended recipient, any copying,
distribution, disclosure, or use of the text and/or attached document(s) is
strictly prohibited.

If you have received this correspondence in error, please notify sender
immediately. Thank you.
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ANALYTICAL

Sample ID Cross Reference Report RESOURCES
INCORPORATED
ARI Job No: UT78
Client: AECOM
Project Event: N/A

Project Name:

Central Waterfront

ARI ARI
Sample ID Lab ID LIMS ID Matrix Sample Date/Time VTSR
1. CBA-SB-1-1.5-2.5-0512 UT78A 12-8487 Soil 05/08/12 11:15 05/09/12 10:15
2. CBA-SB-1-3-5-0512 UT'7/8B 12-8488 Soil 05/08/12 11:30 05/09/12 10:15
3. CBA-SB-2-0.5-2.5-0512 UuT78C 12-8489 Soil 05/08/12 11:45 05/09/12 10:15
4. CBA-SB-3-1-3-0512 UT78D 12-8490 Soil 05/08/12 12:30 05/09/12 10:15
5. CBA-SB-4-0.5-2.5-0512 UT78E 12-8491 Soil 05/08/12 13:40 05/09/12 10:15
6. CBA-SB-4-3-5-0512 UT'I8F 12-8492 Soil 05/08/12 13:48 05/09/12 10:15
7. CBA-SB-5-3.5-0512 UT78G 12-8493 Soil 05/08/12 14:15 05/09/12 10:15
8. CBA-SB-5-0-2-0512 UT78H 12-8494 Soil 05/08/12 14:25 05/09/12 10:15
9. CBA-SB-20-0.5-2.5-0512 UT78I 12-8495 Soil 05/08/12 10:45 05/09/12 10:15
10. CBA-SB-50-3-5-0512 UT78J 12-8496 Soil 05/08/12 13:15 05/09/12 10:15
11. CBA-SB-6-3-5-0512 UT78K 12-8501 Soil 05/08/12 14:55 05/09/12 10:15
12, CBA-SB-7-1-3-0512 UT78L 12-8502 Soil 05/08/12 15:25 05/09/12 10:15
13. CBA-SB-8-3-5-0512 UT78M 12-8503 Soil 05/08/12 16:00 05/09/12 10:15
14. CBA-SB-8-1-3-0512 UT78N 12-8504 Soil 05/08/12 16:00 05/09/12 10:15
15. CWMW~-18-7-9-0512 UT780 12-8505 Soil 05/08/12 17:00 05/09/12 10:15
16. CWMW-18-13-15-0512 uT78P 12-8506 Soil 05/08/12 17:30 05/09/12 10:15
17. CBA-SB-80-3-5-0512 UT78Q 12-8507 Soil 05/08/12 15:00 05/09/12 10:15
18. CBA-TP-7-0-1-0512 UT78R 12-8508 Soil 05/07/12 15:05 05/09/12 10:15
19. CBA-SB-2-3-5-0512 UT78S 12-8509 Soil 05/08/12 12:00 05/09/12 10:15
20. CBA-SB-7-3-5-0512 UT78T 12-8510 Soil 05/08/12 15:15 05/09/12 10:15
21. CBA-SB-8-1-3-0512 UT78U 12-8511 Soil 05/08/12 16:15 05/09/12 10:15
Printed 05/09/12 Page 1 of 1

i



/2

u

NA

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Data Reporting Qualifiers
Effective 2/14/2011

Inorganic Data

Indicates that the target analyte was not detected at the reported
concentration

Duplicate RPD is not within established control limits

Reported value is less than the CRDL but 2 the Reporting Limit

Matrix Spike recovery not within established control limits

Not Applicable, analyte not spiked

The natural concentration of the spiked element is so much greater than the
concentration spiked that an accurate determination of spike recovery is not

possible

Analyte concentration is <5 times the Reporting Limit and the replicate
control limit defaults to £1 RL instead of the normal 20% RPD

Organic Data

U

Indicates that the target analyte was not detected at the reported
concentration

Flagged value is not within established control limits

Analyte detected in an associated Method Blank at a concentration greater
than one-half of ARIl's Reporting Limit or 5% of the regulatory limit or 5% of
the analyte concentration in the sample.

Estimated concentration when the value is less than ARI's established
reporting limits

The spiked compound was not detected due to sample extract dilution

Estimated concentration calculated for an analyte response above the valid
instrument calibration range. A dilution is required to obtain an accurate
quantification of the analyte.

Indicates a detected analyte with an initial or continuing calibration that does
not meet established acceptance criteria (<20%RSD, <20%Drift or minimum
RREF).

Page 10of 3
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NA
NR

NS

M2

EMPC

Analytical Resources, Incorporated
Analytical Chemists and Consultants

Indicates an analyte response that has saturated the detector. The
calculated concentration is not valid; a dilution is required to obtain valid
quantification of the analyte

The flagged analyte was not analyzed for

Spiked compound recovery is not reported due to chromatographic
interference

The flagged analyte was not spiked into the sample

Estimated value for an analyte detected and confirmed by an analyst but with
low spectral match parameters. This flag is used only for GC-MS analyses

The sample contains PCB congeners that do not match any standard Aroclor
pattern. The PCBs are identified and quantified as the Aroclor whose pattern
most closely matches that of the sample. The reported value is an estimate.

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a “tentative identification”

The analyte is not detected at or above the reported concentration. The
reporting limit is raised due to chromatographic interference. The Y flag is
equivalent to the U flag with a raised reporting limit.

Estimated Maximum Possible Concentration (EMPC) defined in EPA
Statement of Work DLMO02.2 as a value “calculated for 2,3,7,8-substituted
isomers for which the quantitation and /or confirmation ion(s) has signal to
noise in excess of 2.5, but does not meet identification criteria”
(Dioxin/Furan analysis only)

The analyte was positively identified on only one of two chromatographic
columns. Chromatographic interference prevented a positive identification on
the second column

The analyte was detected on both chromatographic columns but the
quantified values differ by 240% RPD with no obvious chromatographic
interference

Analyte signal includes interference from polychlorinated diphenyl ethers.
(Dioxin/Furan analysis only)

Analyte signal includes interference from the sample matrix or
perfluorokerosene ions. (Dioxin/Furan analysis only)

Page 2 of 3
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Geotechnical Data

A

SM

SS

Analytical Resources, Incorporated
Analytical Chemists and Consultants

The total of all fines fractions. This flag is used to report total fines when only
sieve analysis is requested and balances total grain size with sample weight.

Samples were frozen prior to particle size determination

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

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

Weight of sample in some pipette aliquots was below the level required for
accurate weighting

Page 3 of 3



ANAETHCAL<§E§
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: CBA-SB-8-1-3-0512
Page 1 ofl SAMPLE
Lab Sample ID: UT78N QC Report No: UT78-AECOM
LIMS ID: 12-8504 Project: Central Waterfront
Matrix: Soil p
Data Release Authorized: Date Sampled: 05/08/12
Reported: 05/21/12 Date Received: 05/09/12
Instrument/Analyst: NT7/PKC Sample Amount: 114 mg-dry-wt
Date Analyzed: 05/21/12 14:26 Purge Volume: 10.0 mL
Moisture: 20.5%
CAS Number Analyte RL Result Q
71-43-2 Benzene 1.8 22
108-88-3 Toluene 1.8 68
100-41-4 Ethylbenzene 1.8 21
179601-23-1 m,p-Xylene 3.5 60
95-47-6 o-Xylene 1.8 25

Reported in pg/kg {(ppb)

Volatile Surrogate Recovery

d4-1,2-Dichloroethane 97.7%

d8-Toluene 103%

Bromofluorobenzene 102%
|

FORM I S
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RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: MB-052112
1l of 1

Page METHOD BLANK

ANALYTICAL
|
|
|
|

Lab Sample ID: MB-052112 QC Report No: UT78-AECOM
LIMS ID: 12-8504 Project: Central Waterfront
| Matrix: Soil
Data Release Authorized:/;%?y‘ Date Sampled: NA
Reported: 05/21/12 Date Received: NA
Instrument/Analyst: NT7/PKC Sample Amount: 200 mg-dry-wt
Date Analyzed: 05/21/12 13:50 Purge Volume: 10.0 mL
CAS Number Analyte RL Result Q
71-43-2 Benzene 1.0 <1.0 U
108-88-3 Toluene 1.0 <1.0 U
100-41-4 Ethylbenzene 1.0 <1.0 U
179601-23-1 m,p-Xylene 2.0 < 2.0 U
95-47-6 o-Xylene 1.0 < 1.0 U©
Reported in pg/kg (ppb)
Volatile Surrogate Recovery
d4-1,2-Dichloroethane 105%
d8-Toluene 99.6%
Bromofluorobenzene 92.0%

FORM I




ORGANICS ANALYSIS DATA SHEET

ANADT"CAL<§E>
RESOURCES

INCORPORATED

Volatiles by Purge & Trap GC/MS-Method SW8260C-SIM Sample ID: 1LCS-052112

Page 1 o0fl1l

Lab Sample ID: LCS-052112
LIMS ID: 12-8504

Matrix: Soil
Data Release Authorized: -

Reported: 05/21/12

Instrument/Analyst LCS: NT7/PKC

LAB CONTROL SAMPLE

QC Report No: UT78-AECOM
Project: Central Waterfront

Date Sampled: NA
Date Received: NA

Sample Amount LCS:

200 mg-dry-wt

LCSD: NT7/PKC LCSD: 200 mg-dry-wt

Date Analyzed LCS: 05/21/12 12:57 Purge Volume LCS: 10.0 mL

LCSD: 05/21/12 13:23 LCSD: 10.0 mL

Spike 1LCS Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RED
Benzene 48.4 50.0 96.8% 48.6 50.0 97.2% 0.4%
Toluene 48.9 50.0 97.8% 49.3 50.0 98.6% 0.8%
Ethylbenzene 54.4 50.0 109% 54.3 50.0 109% 0.2%
m, p-Xylene 107 100 107% 108 100 108% 0.9%
o-Xylene 53.6 50.0 107% 53.8 50.0 108% 0.4%

RPD calculated using sample conce

Reported in pg/kg {(ppb)

ntrations per SW846.

FORM III




‘ SW8260-SIM SURROGATE RECOVERY SUMMARY

i

Matrix: Soil QC Report No: UT78-AECOM
‘ Project: Central Waterfront

Client ID DCE TOL BFB TOT OUT
MB-052112 105% 99.6% 92.0% 0
LCs-052112 99.4% 104% 108% 0
LCSD-052112 101% 104% 106% 0
CBA-SB-8-1-3-0512 97.7% 103% 102% 0

LCS/MB LIMITS QC LIMITS

(DCE) = d4-1,2-Dichloroethane (75-125) (75-125)
(TOL) = d8-Toluene (75-125) (75-125)
(BFB) = Bromofluorocbenzene (30-160) (30~-160)

Prep Method: SW5030
Log Number Range: 12-8504 to 12-8504

FORM-II SWB8260-SIM

Page 1 for UT78




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG QC Report No: UT78-AECOM
Matrix: Soil Project: Central Waterfront
. Event: NA
Data Release Authorized:\“\kk) Date Sampled: 05/08/12
Reported: 05/21/12 Date Received: 05/09/12
Analysis
ARI ID Client ID Date Basis Range Result
MB-051512 Method Blank 05/15/12 Dry Gasoline < 5,00
12-8487 PID2 HC ID -—-
Trifluorotoluene 895.7%
Bromobenzene 91.4%
UT78A CBA-SB-1-1.5-2.5-0512 05/15/12 Dry Gasoline 630 E
12-8487 PID2 HC ID GRO
Trifluorotoluene 94.8%
Bromobenzene 163%
UT78A DL CBA-SB-1-1.5-2.5-0512 05/16/12 Dry Gasoline 1200
12-8487 PID2 HC ID GRO
Trifluorotoluene 102%
Bromobenzene 114%
MB-051612 Method Blank 05/16/12 Dry Gasoline < 5,00
12-8488 PID2 HC ID ——
Trifluorotoluene 88.7%
Bromobenzene 97.4%
UT78B CBA-SB-1-3-5-0512 05/16/12 Dry Gasoline < 7.4 0
12-84838 PID2 HC ID -
Trifluorotoluene 101%
Bromobenzene 95.9%
UT78C CBA-SB-2-0.5-2.5-0512 05/15/12 Dry Gasoline 670
12-8489 PID2 HC ID GRO
Trifluorotoluene 95.2%
Bromobenzene 141%
UT78D CBA-SB~-3-1-3-0512 05/16/12 Dry Gasoline 18
12-8490 PID2 HC ID GRO
Trifluorotoluene 103%
Bromobenzene 99.9%
UT78E CBA-SB-4-0.5-2.5-0512 05/16/12 Dry Gasoline 22
12-8491 PID2 HC ID GRO
Trifluorotoluene 105%
Bromobenzene 103%
UT78F CBA-SB-4-3-5-0512 05/15/12 Dry Gasoline < 6.9 U
12-8492 PID2 HC 1ID -
Trifluorotoluene 99.0%
Bromobenzene 94.5%
UT78G CBA-SB-5-3.5-0512 05/15/12 Dry Gasoline 12
12-8493 PID2 HC ID GRO
Trifluorotoluene 93.0%
Bromobenzene 96.5%
FORM I CRERES
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ANAUYNCAL<§E>
RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG QC Report No: UT78-AECOM
Matrix: Soil Project: Central Waterfront
Event: NA
Data Release Authorized&ﬁvwvwd Date Sampled: 05/08/12
Reported: 05/21/12 Date Received: 05/09/12
Analysis
ARI ID Client ID Date Basis Range Result
UT78H CBA-SB-5-0-2-0512 05/15/12 Dry Gasoline < 6.4 U
12-8494 PID2 HC ID -—-
Trifluorotoluene 89.7%
Bromobenzene 92.1%
UT781 CBA-SB-20-0.5-2.5-0512 05/15/12 Dry Gasoline 540
12-8495 PID2 HC ID GRO
Trifluorotoluene 95.1%
Bromobenzene 134%
uT78J CBA-SB~50-3-5-0512 05/16/12 Dry Gasoline < 6.2 U
12-8496 PID2 HC ID -
Trifluorotoluene 104%
Bromobenzene 103%
UT78K CBA-SB-6-3-5-0512 05/15/12 Dry Gasoline < 6.8 U
12-8501 PID2 HC 1ID -
Trifluorotoluene 88.5%
Bromobenzene 91.2%
UT78L CBA-SB-7-1-3-0512 05/15/12 Dry Gasoline 11
12-8502 PID2 HC ID GRO
Trifluorotoluene 92.1%
Bromobenzene 94.2%
UT78M CBA-SB-8-3-5-0512 05/15/12 Dry Gasoline 63
12-8503 PID2 HC ID GRO
) Trifluorotoluene 88.1%
Bromobenzene 92.6%
UT78N CBA-SB-8-1-3-0512 05/16/12 Dry Gasoline 28
12-8504 PID2 HC ID GRO
Trifluorotoluene 89.6%
Bromobenzene 94.4%
UT780 CWMW-18-7-9-0512 05/16/12 Dry Gasoline 630
12~-8505 PID2 HC 1D GRO
Trifluorotoluene 92.1%
Bromobenzene 109%
UT78P CWMW-18-13-15-0512 05/16/12 Dry Gasoline < 7.1 0
12-8506 PID2 HC ID ———
Trifluorotoluene 103%
Bromobenzene 102%
UT78Q CBA-SB-80-3-5-0512 05/16/12 Dry Gasoline 43
12-8507 PID2 HC 1ID GRO
Trifluorotoluene 92.7%
Bromobenzene 99.3%




ANAUYﬂCAL<§E9
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG QC Report No: UT78-AECOM
Matrix: Soil Project: Central Waterfront
Event: NA
Data Release Authorized:™\¥V\N\y Date Sampled: 05/07/12
Reported: 05/21/12 Date Received: 05/09/12
Analysis
ARI ID Client ID Date Basis Range Result
UT78R CBA-TP-7-0-1-0512 05/16/12 Dry Gasoline < 6.3 U0
12-8508 PID2 HC ID -—-
Trifluorotoluene 83.6%
Bromobenzene 95.9%
UT78S CBA-SB-2-3-5-0512 05/16/12 Dry Gasoline 19
12-8509 PID2 HC ID GRO
Trifluorotoluene 89.5%
Bromobenzene 98.0%
Gasoline values reported in mg/kg (ppm)

Quantitation on total peaks in the gasoline range from Toluene to Naphthalene.

GAS:
GRO:

Indicates the presence of gasoline or weathered gasoline.
Positive result that does not match an identifiable gasoline pattern.

Results corrected for soil moisture content per Section 11.10.5 of EPA Method 8000C.

FORM I




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWTPHG Sample ID: LCS-051512
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-051512 QC Report No: UT78-AECOM
LIMS ID: 12-8487 Project: Central Waterfront
Matrix: Soil Event: NA
Data Release Authorized:'Y\\A/ Date Sampled: NA
Reported: 05/21/12 Date Received: NA
Date Analyzed LCS: 05/15/12 16:10 Purge Volume: 5.0 mL
LCSD: 05/15/12 16:38

Instrument/Analyst LCS: PID2/JLW Sample Amount LCS: 100 mg-dry-wt

LCSD: PID2/JLW 1LCSD: 100 mg-dry-wt

Spike LCs Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 49.8 50.0 99.6% 56.7 50.0 113% 13.0%

Reported in mg/kg (ppm)
RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

ILCS LCSD
Trifluorotoluene 83.0% 87.8%
Bromobenzene 81.3% 88.3%

FORM III UT/7E Gkl i




ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
TPHG by Method NWIPHG Sample ID: LCS-051612
Page 1 of 1 LAB CONTROL SAMPLE
Lab Sample ID: LCS-051612 QC Report No: UT78-AECOM
LIMS ID: 12-8488 Project: Central Waterfront
Matrix: Soil Event: NA
Data Release Authorized: Date Sampled: NA
Reported: 05/21/12 Date Received: NA
Date Analyzed LCS: 05/16/12 11:17 Purge Volume: 5.0 mL
LCSD: 05/16/12 11:45

Instrument/Analyst LCS: PID2/JLW Sample Amount LCS: 100 mg-dry-wt

LCSD: PIDZ2/JLW LCSD: 100 mg-dry-wt

Spike LCs Spike LCSD

Analyte LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Gasoline Range Hydrocarbons 49.1 50.0 98.2% 54.7 50.0 109% 10.8%

Reported in mg/kg (ppm)

RPD calculated using sample concentrations per SW846.

TPHG Surrogate Recovery

LCS LCSD
Trifluorotoluene 87.2% 90.5%
Bromobenzene 89.4% 94.9%

FORM III




ORGANICS ANALYSIS DATA SHEET
TPHG by Method NWTPHG

ANALYTICAL
RESOURCES
INCORPORATED

Sample ID: CBA-SB-2-3-5-0512

Page 1 of 1 MATRIX SPIKE
Lab Sample ID: UT78S QC Report No: UT78-AECOM

LIMS ID: 12-8509 Project: Central Waterfront
Matrix: Soil Event: NA

Data Release Authorized: ™A/ Date Sampled: 05/08/12

Reported: 05/21/12 Date Received: 05/09/12

Date Analyzed MS: 05/16/12 03:26
MSD: 05/16/12 03:55
Instrument/Analyst MS: PID2/JLW
MSD: PID2/JLW

Purge Volume: 5.0 mL

Sample Amount MS: 78.8 mg-dry-wt

MSD: 78.8 mg-dry-wt

Spike MS Spike MSD
Analyte Sample MS Added-MS Recovery MSD Added-MSD Recovery RPD
Gasoline Range Hydrocarbons 19.3 88.8 54.6 127% 87.6 54.6 125% 1.4%
Reported in mg/kg (ppm)
RPD calculated using sample concentrations per SW846.
TPHG Surrogate Recovery
MS MSD
Trifluorotoluene 88.3% 94.8%
Bromobenzene 93.6% 93.6%
FORM III LIY F& 0 Akan



ANAEYﬂCAL<§Eb
RESOURCES

INCORPORATED
TPHG SOIL SURROGATE RECOVERY SUMMARY

| ARI Job: UT78 QC Report No: UT78-AECOM
} Matrix: Soil Project: Central Waterfront
} Event: NA
,
} Client ID BFB TEFT BBZ TOT OUT
} MB-051512 NA 95.7% 91.4% 0
| LCS-051512 NA 83.0% 81.3% 0
| LCSD-051512 NA 87.8% 88.3% 0
i CBA-SB-1-1.5-2.5-0512 NA 94.8% 163%* 1
‘ CBA-SB-1-1.5-2.5-0512 DL NA 102% 114% 0
| MB-051612 NA  88.7% 97.4% 0
LCS-051612 NA 87.2% 89.4% 0
LCSD-051612 NA 90.5% 94.9% 0
CBA-SB-1-3-5-0512 NA 101% 95.9% 0
CBA-SB-2-0.5-2.5-0512 NA 95.2% 141%* 1
CBA-SB-3-1-3-0512 NA 103% 99.9% 0
CBA~-SB-4-0.5-2.5-0512 NA 105% 103% 0
CBA-SB-4-3-5-0512 NA 99.0% 94.5% 0
CBA-SB-5-3.5-0512 NA 93.0% 96.5% 0
CBA-SB-5-0-2-0512 NA 89.7% 92.1% 0
CBA-SB~20-0.5-2.5-0512 NA 95.1% 134%* 1
CBA-SB-50-3-5-0512 NA 104% 103% 0
CBA-SB-6-3-5-0512 NA 88.5% 91.2% 0
CBA~SB-7-1-3-0512 NA 92.1% 94.2% 0
CBA-SB~8-3-5-0512 NA 88.1% 92.6% 0
CBA-SB-8-1-3-0512 NA 89.6% 94.4% 0
CWMW-18-7-9-0512 NA 92.1% 109% 0
CWMW~-18-13-15-0512 NA 103% 102% 0
CBA-SB-80-3-5-0512 NA 92.7% 99.3% 0
CBA-TP-7-0-1~-0512 NA 89.6% 95.9% 0
CBA-SB-2~-3-5-0512 NA 89.5% 98.0% 0
CBA-SB-2-3-5-0512 MS NA 88.3% 93.6% 0
CBA~SB-2-3~-5-0512 MSD NA 94.8% 93.06% 0
LCS/MB LIMITS QC LIMITS
(BFB) = Bromofluorobenzene (70-130) (70-130)
(TFT) = Trifluorotoluene (80-120) (66-123)
(BBZ) = Bromobenzene (80-120) (62-130)

Log Number Range: 12-8487 to 12-8509

FORM II TPHG

Page 1 for UT78




Data File} /chem3/pid2,i/051512a-1,b 0515a012,d

Date

+
+

15-MAY-2012 17106

Client ID}
Sample Infoi MBOS15

Column phaset RTX §02-2 FID

Page 1

Instrument: pid2.i

Operators JW

Column diameter; ¢,18

UYOLTS (x10"3)

3.8-
3.7
3.6
3.5-
3.4

TFTC(Surry (7,263)

2,3
3.2
3,4:
2.0:
2.8-
2.7}
2,6:
2.5:
2,3:
2.2
2.1:
2,04
1,9:
1.8
1.7
1,6:
1.5
1.4:
1.3
1,2:
1,11

Jchem3/pid2, i/081512a-1,b/0515a012,d/ 05152012, cdf

-EB{(Surty (14,864

16 11 12 13 14 15 18 - EET- ST S

HMin

.MH.




Data File: /chem3/pid2,i/061542a-1,b 05153040, d Page 1
Date : 15-MAY-2012 16110

Client ID: Instrument: pid2,i

Sample Infoi LCSO515

Operator: JW
Column phase: RTX 502-2 FID Column diameteri 0,18

/chem3/pidz, i/051542a-1, b/05152010,d/0515a010 , cdf
4,3
A.mw
4,1:
4,0
3.9:
3,8
3.7
3.6:
3,54
3.4
w.wM
3,24
3.1:
3,01
2,9:
2,8
2,75
2,61
2,5:
m.am
2,3
2.2:
2,1:
2,01
1.9
1.8
1,71
1.6:
| 1.5:
| Hobm
|

|

e P LA TLE WL LW VAR 9

4 1o R T S v ST - SN R T- ST SN SE-
zw:

1

Toluene <9,221)
M,F ¥ylene (12,232>

=TFT{Surr> (7,245)
1,2,4-Trimethylbenzene (15,680)

UVOLTS (x10~3)
-0 ¥ylene ¢13,138)
—BE(Surry (14,862)

-nCé (4,299
-Ethyl Benzene (12,071)

=nC? (6,226)

—-Benzene (5,.445)

-Dodecane (17,504)
-Haphthalene (18,520

-nC8 (8,795)

-nCid-Decane (i4,5624>

-nC9 11,6735
-nCi3 (18,3170

o1-
[
~J
0]
D




3.74
3.64
‘ 3.5%
| 3.4%

| 3,24
| 3.14
3.0-
2.9-
2.8<
2,74
2.6%
2,54
2,44
2,34
2,22
2.1
2.04
1.9
1.84
1,74
1,64
1.54
1.44
1,33
1,24
1,14
1.0-
0.9-
0.8-
0.72
0.6
0.5%
0.4%
0.3%
0.24
0.15

UVOLTS

MTBE

nC6

)

FID Lcsq:sls

TFT{Surr

5.102
5,478
5,703
nC?
7390

.732

61
5 168

0,04, . v v
4 5 & 7

7.610

chem3/pid2.1/05%512a-1.5/05152010.4

7.838

AIA 0515a010

a=ra-1— 0.~

1
H

oy
+hy lbenzene

T TR ReTh

Ethyl Benzene
0 Xylene
BRP

—15.086

15.481

4. 804

nC10-Decane

R N e T et oo
11 12 13 14 15
Time (Min)

Sy
10

16,300

16

17z

18

20

19

MANUAL INTEGRATION

9)

N

wn

Baseline correction
Poor chromatography
Peak not found

Totals calculation

Other

Analyst: Y

Date: Bl

I AR

i




Data File: /chem3/pid2.,1/091512a-1,b/0515a010,d/0515a010, cdf
Injection Date: 15-MAY-2012 16:10

Instrument: pid2.i-

Client Sample ID0:

4,42

4.3
4,28

pu
4,1%
w
4.08

.938

5

[N
iy
O
TFT{(Surr)

N
~
)
7.838

MTBE
7.610

UVOLTS (x1073)
nC6

5,703

5.633
nc7z
7.340

Benzene
£.9%2

ene

~Terl
TGt

AIA 0515a010.cdf:

3.821 %o 19,704 Min

M,P Xylen

1,2,4-Trimethylbenzene

0 Xylene
)
2

Ethyl Benzene

15,086
300

15,4861

14.804

nC10-Decane

nC9

15 16
Min

Naphthalene




Data File} /chem3/pid2,i/051512a-1,b/0515a011,d Fage 1

Date : 15-MAY-2012 16138

Client ID: Instrument: pid2,i ﬁﬂ
Sample Info: LCSDOS1S oy

Column phase: RTRX B02-2

FID

Dperatori JW
Column diameter:

0.18

UVYOLTS (x10"3)

/chem3/pid2,i/051512a-1,b 05152011 ,d 05152011, cdf

! AL

4,8: B
4,74
4,61
4,54
4,4:
4,3:
4,2:
4,1:
4,05
3.9
3,84
3.74
3.6:
3.8
3,44
3.3:
3.2:
3.44
3.04
2,9:
2.8!
2,74
2,61
2.5:
2,4+
2,3
2,2:
2,1
2,04
1,94
1.8:
1,74
1.6
1,54
1,41
1,34
1,21
1,14

4 5 é 7 & & 10 11 12 13 14 [ 2 VS I} ST S ST R
Hin

Taluene (9,221)
T
M,P Xylene (12,232)

L
1,2,4-Trimethylbenzene (15.680)

~TFT(Surr) (7,247)

-0 Xylene (13.138>

=BB(Surt) (14,862)

-nC& (4,299)
~Ethyl Benzene (12,071)

-nC? (&,227>

-Benhzene (6,444)
-nCg (8,795)

—Dodecane (17.502)

-Haphthalene (18,5203

-nC9 (11,673)
-nC10-Decane (14,626)
-nC13 ¢18,313>
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nNMW \WW AN\
Data File: /chem3/pid2.1/051512a-1.b/05155011,d/0515a011, cdf PN
Injection Date: 15-MAY-2012 16:38 e

Instrument: pid2,i
Client Sample ID:

AlA 0515a011.cdf; 3.B21 to 19,704 Min

1
4,4%
b
4,35

Q
4.2%,
=

= gan
1
T e
TV - EL V]
Hrene

Ler

3.9:
3.8
3.7-
3.6-

++2-4-Trimethylbenzene

TFT{Surr)

3.52
3.4
3.3%

UYOLTS (x10"3)
N N
i P
MTBE
nCb
7.611
7.841
0 Xylene
BB{Surr)
14,983

5.104
5.704
Ethyl Benzene

N
o
T
5.479
5,635

N
<
vl

.

nC?

10,086
16.300

-
«
K

7.340

1.8
1.7

4,734
15,481

e b o

dda=dahe

17.799

M
—
(=]
™~
—

-
[a)]
ol

-
T

14,803
17,952

Naphthalene

4,837

“47882

nC10-Decane




Data Filey Jchem3/pid2,i/051512a~1,b/0515a013,d Page 1
Date $ 15-MAY-2012 17135

Client 1D; CBA-SB-1-1,5-2,5-05 Instrument: pid2,i

Sample Info3 UT78A

oy
T

Operator: JW
Column phase} RTH 502-2 FID Column diameter: 0,18

| i

/chem3/pid2,i/051512a~1,b/ 05152013, d 05152013 ,cdf

i
T

1,8-

u.um i

UVOLTS (x10°4)

p.am

1,2-

0,9-
0,8

0,7-

Ead
Y]
o
(7]
*
M
-
St
[ 1]
<
n
Q
L}
]
=]
=]
)

0.6

-hC1¢-Decane (14,6522

EBCSuUrr) (14,8687
-1,2,4-Trimethylbenzene (15,7502

-ncll (16,3772

0,5-

=TFT<Sur+> (77,2832

3 (18,363>
hthalene (18,5102

-nC9 (11,6801

-H,P Xylene (12,191>
-0 ¥ylene (13,148)

-Toluene (9,253)

Hin




AIA 0515a013.cdf

chem3 /pid2.i/051512a-1.b/0515a013.4d

2187 4%

FID UT78A

1.6-

1.5-

1.0-
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S.70AN

auesag-gTJu
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GegLET
€Ze' g1
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Time (Min)
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- U gun
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Date:

S "V
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1y
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j=p T

T

UVOLTS (x10™4)

TFT{(Surr}

9.446
9.671
9.903

10,150
10,351

18:433

M,P Xylene
12,383
12,560
12,673

12,973

0 Xylene

nCl10-Decane
BEcSurtd- 809
é5.081
15,323
189885

R

16,1

=l
T

4“—16.89%@x96
17,

15,025
15,15

5,458
1,2,.4-Trimethylbenzene

16,816
3?7065

17,217

4P9°ET0BGTS0  WIW

.
H

UTW S00°6T O3 8417 %

gl aT1dweg quaTi]
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Hin

Data Filet /chem3/pid2,i/051612a-1,b/0515a015,d Page 1
Date 3 15-MAY-2012 18131
Client 1D} CBA-SB-2~-0,5-2,5-05 Instrument: pid2,i
Sample Infoi UT7SC
Dperatory JW
Column phasey RT¥ 502-2 FID Column diameteri 0,18
/chem3/pid2,i/051512a-1,b /05152015, d/05152015, cdf
1,8-
1,7-
1,6-
1.5-
1,4-
1,.3-
1,2-
1,1-
T
< 1,0- ~
3 B
- . [
2 o,9: 3
i . o ~
2 o
3 0 m” m “
e 2 m g
x.] o
* 0 o
<+ =
Q,7- ” ] »n m
R W4 3 8 § 5
: X 58 g " E; g
H - + <
¢.6- ~ o < O R +
- ~ [ - - o w
: f AT & ~ b N
. < .mv S b2 nm
0,52 @ a2 N3 i Pt
. ~ <
= o - < i
: [ o [N ! ! ]
. [ ﬂ ~ o
0.4~ ! ~ a - ) =
: n o M [ -8
o * - i)
* ] ~ I
0.3- o - o
' ' n
g & -
2
0,2- g T ®
. - o
. = ]
. t
4 5 13 7 =] 9 10 11 1z 12 14 15 1e 17 18 19 20 21 22




AIA 0515a015.cdf

chem3 /pid2.i/051512a-1.b/0515a015.4d

Q12" &%

FID UT78C
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Analyst
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E 16&%2 5
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Data Filet /chem3/pid2.i/0891512a~1,b/05152018,d Page 1
Date : 15-MAY-2012 19355
Client 1D: CBA-SB-4-3-5-0512 Instrument: pid2,1i
Sample Infoy UT78F
Operator: JW
Columh phase! RTX 502-2 FID Column diameter: 0,18

/chem3/pid2, /05151221, b/ 05153018, d/0515a018, cdf
3.9 ‘
3.8:
3.7:
3.6:
3.5:
3,4
u.uw

TFT<Sure) (7,265

3,2-
2,1:
2,0-
2,9:
2,8-

~BB{Surr> (14 850>

2,7-
2,6-
2,5-
m.ﬁw
2,3:
2.2:
2.1:
| 2,0-

WOLTS <(x10°3)

1,9:
*
7 H.ww
| H.mw
| 1.5:
H.AM
H.uw

HMin




Data File: Zchem3/pid2,i”051512a~1,b/0515a020,d Page 1
Date : 15-MAY-2012 20352
Client 1D3 CBA-SB-5-3,5-0512 Instrument? pid2,i
Sample Infoi UT78G
Operatori JW
Column phasey RTX §02-2 FID Column diameter: 0,18

UVOLTS (x10°3)

/chem3/pid2,1/061512a-1,b /05153020 ,d/05152020, cdf

3,7:

3.6-

E

2.5
3.4:

TFT(Surra (7,2352

3.3:
3.2:
3.1
3.0.
2.9-
2,8:
2,7:

-BB(Surr) (14,847)

2.6:
2,5:
2,4
2.3:
2,2:
2,1
2,0:
1,9:
1,8:
1,72
1.6:
1.5
1.4:

-Naphthalene (18,513>

=hC13 (18,313>

1,3:

~nCl2-Dodecane (17.443)

1,2:

-1,2,4-Trimethylbenzene (15,6837

-nC10-Decane (14,617)

-nC2 (11,650)
-hcll (16,383

HMin




3.0-
2.9-
2.8-
2.7-
2.6-

|

| 2.5:
2.42
2.32
2,22
2,12

| 2.0-

1.9-

1.82

UVOLTS

chem3/pid2.1/051512a-1 .b/0515a020.4d
: [

FID UT78G

ot

d
\
W
H
H

5.9843

10

AIA

05152020, cdf

e e e
11 12

Time (Min}

13

nC10-Decane

14

—BE{Surr)

15

16

17

18

19

20

MANUAL INTEGRATION

@ Baseline correction

2. Poor chromatography
) Peak not found
4. Totals calculation
5. Other
Analyst: A Date: 6[1’«2tz :




Data File: /chem3/pid2.i/051512a~1,b/0515a020,d/0515a020, cdf
Injection Date: 15-MAY-2012 20:52

Instrument: pid2.i

Client Sample ID: CBA-5B-5-3,5-0512

4,12

TFT{Surr)

UVOLTS (x1073)
rn
iz

rn
(=]
T

>

'

-
N
D

1.8
1.7

iy
.

{22

G bonabon

chovobanndbvand i d

1.5
1.4
1.3
1.2
1.1
1.0

Tovo i bon
=

[=)
.
0

=
.
i

AIA 05153020, cdf:

4,023 to 19,997 Min

BB{Surr)




Data Filei /chem3/pid2,i/051512a-1,b 05152021 ,d

Date : 15-MAY-2012 21:20
Client ID: CBA-SB-5-0-2-0512
Sample Info: UT78H

Column phase} RTX® 502-2 FID

Instruments pid2,i

Operatord W
Column diameter:

0,18

Page 1

UYOLTS (el0n3)

3.6:
3.5-
3,41
3,3:
3,2
311
3,0.
2,9:
2,8:
2,7:
2.6-
2,5:
2,4:
2,3:
2,2:
2,1:
2,0
p.mM
1.8:
1.7:
1.6:
1.5:
H.AM

1,3:

1.2:

TFT(Surry (7,235)

Achem3/pid2, /06151221 . b/06152021 , d/ 05152021 , cof

10

11

12

HMin

13

14

-BB(Sur+) (14,849)

15

.Hm.

.Hq.

.Hm.

-Naphthalene (18,.520)

.Hm.

.mc.

.NH.

‘22




Min

Data File} /chem3/pid2,i/051512a-1,b /05153022, d Page 1
Date : 15-MAY-2012 21:48
Client ID: CBA-SB-20-0,5-2,5-0 Instrumentt pid2,i
Sample Infoi UT7SI
Operator: JW
Columnh phase: RTX 502-2 FID Columh diameter: 0,18
Zchem3/pid2, i/051512a-1 ., b/05153022 ,d 05152022 . cdf
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¥8 =
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chem3/pid2.1/051512a-1.b/0515a022.d
FID UT78I

1.3-

1.0-

0.3-
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Time (Min)

MANUAL INTEGRATION

A N .
(;2 Baseline correction
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Other
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f;APX‘ll,

Date
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UVOLTS (x1074) 255y
= ) G o
o o o o ot e - - - - - - - 3gg®
IS tn o Y o 1 o - o w S o @ e
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[8]
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o
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o
o
-
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w
o
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Data File: /chem3/pid2,i/051512a-1,b /05152024 ,d Page 1
Date 3 15-MAY-2012 22145
Client ID$ CBA-SB-6-3-5-0512 Instrument: pid2,i
Sample Infoi UT78K
Dperatori JW
Column phase: RTX 502-2 FID Column diameter: 0,18

UVOLTS (x1073)

/chem3/pid2, i/081512a-1,h/05152024 ,d /05153024 , cdf
3.6- B

3,5-
3.4:
3,3:

TFT(Surr) (7,235

3.2:
31!
3.0:
2.9:
2.8:

2,7:

=BE(Surr) (14,8472

2,6:
2.5:
2,4!
2,3:
2,2:
2,1
2,0
1,9:
1.8:
1,7:
1.6:
1.5

1,42

-ncll (16,383)
~nC13 (18,263>
~-Naphthalene (18,513)

Mit




Data File: /chem3/pid2,i/061512a~1,h /05153026, d Fage 1
Date : 15-HAY-2012 23:13

Client ID¢{ CBA-SB-7-1-3-0512 Instrument: pid2.i

Sample Info: UT78L

Operatori JW
Column phase} RTX 502-2 FID Column diameter: ¢,18

UVOLTS (x10°3)

/chem3/pid2, i/051512a-1, b/ 05152025, d/05153025 , cdf

3.7: -
3.6-
3,5:

3,42

TFT(Surr> (7,233)

3,3:
3.2
3,12
3,0:
2,9:

2,8:

BB(Surr? (14,846

2,72
2.6
2,5:
2,4:
2,3:
2.2
2,14
2,0:
1,9:
1,8:
1,7:
1,6:

-Naphthalene (18,517)

-nC1i3 (18,3077

1,8:

1,4:

-1,2,4-Trimethylbenhzene (15,668)

~nCi2-Dodecane (17,493)

1,3:

~Toluene (9,207)
~M.P Kylene (12,213)

1,2:

Min




chem3/pid2.i/051512a-1.b/0515a025.4d AIA 05152025.cdf
3.0 FID UT78L ;
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1
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BB(Surr)
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o o O o O O O O O <O
. . N v N . . ” N N
7
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i

e e e e e e e e e ey e e e e e e e e
4 5 6 7 8 9 10 1 13 14 15 16 17 18 19 20

1 12
Time (Min)

MANUAL INTEGRATION

Baseline correction
Poor chromatography
Peak not found
Totals calculation

A CANGX

Other

8]

Analyst: I Date: Sl\“(;l VL




Afwﬁ@ AN
A : ; y NI
Data File: /chem3/pid2.1/051512a-1,b/0515a025,d/0515a025, cdf xﬁum\ NI\
Injection Date:; 15-MAY-2012 23:13 ’ -
Instrument: pid2,i
Client Sample ID: CBA-SB-7-1-3-0512

AlA 05153025,cdf: 3,984 to 20.133 Min
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Data File: Zchem3/pid2,i/051512a~1,b /05152026, d Page 1
Date § 15-MAY-2012 23541
Client ID: CBA-SB-8-3-5-0512 Instrument: pid2,i
Sample Infoi UT78H
Operator: JW
Column phaset RTX 502-2 FID Column diameteri 0,18

UWOLTS (x10°3>

/chem3/pid2, 1/061512a-1,b/ 05153026, d /05152026 , cof
3.6- B

3.5-
3.4:
3,3:

3.2:

TFTCSurry (7,233

3,1
3,0:
2,9:
2.8:

2,7:

=BBC(Surr)> (14,847)

2,6-
2,5-
m.am
2,3:
2,2:

2.1:

64 )
-MNaphthalene (18,513)

2,0:

1,9:
1,8:

1,7:

—-nC12-Dodecane (17,461)

1,6:

1,5:

-hell (16,368)

1,4:

-1,2,4-Trimethylbenzene (15,680)

1,32
1,2:

-Toluenhe (9,207)
-nC9 (11.,640>

1,1:

Z.w.rftffi;f%
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Hin

oo~
O~




chem3/pid2.1/051512a-1.5/0515a026.4d

UVOLTS

AIA 0515a026,cdf
: FID UT78M E
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3 e A S
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e
]
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=—=—0,243
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N P I et o
11 12 13 14 15
Time (Min}

10

16

B
O.

15 19818 093
e
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17 18
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MANUAL INTEGRATION

Baseline correction
Poor chromatography
Peak not found

Totals calculation
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UVOLTS (x1073)
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Data File: Achem3/pid2,i/051512a-1,b 0515a027,d
Date { 16-HAY-2012 003:09

Client ID} CBA-SB-8-1-3-0512

Sample Infoi UT78H

Columh phase} RTX 502-2 FID

Page 1

Instrument: pidz2,i

Operatori JW

Column diameteri 0,18

UVOLTS (x10°3)

3.7-
. -

3,6:
3,5:
3,4:

3,3:

TFT(Surr)> (7,.296)

3.2:
3,14
3,0:
2,9:
2,8:
2,7
2,6-
2,5-
2.4:
2,3:
2,2:
2.1:
2,0:
1,9:
1.8:
1,7
1,6-
1,5:
1,4:
1,3

1,22

—Toluehe (9,243>

[ T Tt S S ST - ST S R ST S S '

/chem3/pid2, i/051512a-1,b/0515a027,d-/0515a027 , cdf

-BB(Surr) (14,857)

alene (18,513)

-nC13 (18,3040

—hC12-Dodecane (17,4620

—nCi¢-Decane (14.617)
-1,2,4-Trimethylbenzene (15,687>
-nhcll (16.385)

-nC9 (11.673)

L

Min




chem3/pid2.i/051512a-1.k/0515a027.4d Ala 0515a027,cdf

2.9: FID UT78N :

TIETLC
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2.6-
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H
N
]
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e e e e e e
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Time {(Min)

10

16.190

N

ncll

16

éﬁ;ﬂodecane
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1'/‘.1031-/"2013
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V=16.610
=
N
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17 18

19.386

=
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MANUAL INTEGRATION

Baseline correction
Poor chromatography
. Peak not found

. Totals calculation

> @0

V)]

Other

Analyst: SL\') Date:




Data File; /chem3/pid2.1/051512a-1,b/05152027,d/0515a027 .cdf
Injection Date: 16-MAY-2012 00:09

Instrument: pid2.i

Client Sample ID: CBA-S5B-B-1-3-0512

UVOLTS (x1073)

IS
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ncll
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18,121
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Data File: /chem3/pid2,1/051512a-1,b/06152022,d
Date § 16-MAY-2012 01306

Client ID; CWMW-18-7-9-0512

Sample Infop UT780

Columh phase: RTX 502-2 FID

Instrument} pid2.i

Operator: JW

Column diameter: 0,18

Page 1

UWOLTS (x10~3)

7.2:
7.0:
6.8-
6.6
6.4:
6.2:
6,0:
5,8:
5,6:
5,4:
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3.6:
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4 5 é 7 & e
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—Toluene (9,243>

/chem3 pid2,i/061512a-1,b 05152029 ,d/00153029, cdf
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-nC2 (11,653)
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~Ethyl Benzene (12,133>

Min
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nCi2-Dodecane (17.441)

=hC13 (18,.299)

€18.523)
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MANUAL: INTEGRATION

Gi. Baseline correction

2. Poor chromatography

e) Peak not found

Totals calculation

4.

Other

5.

153 (N

Date

K|l

Analyst
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Data File} Jchen3/pid2,i/051512a-1,b/0515a031 ,d Page 1
Date 3 16-MAY-2012 02302
Client ID} CBAR-SB-80-3-5-0512 Instrument: pid2,i
Sample Info3 UT?8Q
Operator: JW
Columh phase: RTX 502-2 FID Column diameter: 0,18

UVYOLTS (x1073)

/chem3/pid2, 1/051512a-1 ,b/05153031,d/0515a031 , odf
3.7: B
3,62
3.5:
3.4

TFT{Surr)> (7,236)

3,3
3,2:
3,1:
3,0:
2,9:
2,8.

=BB(Surr) (14,847>

2,7:
2,6-
2,5:
2,42
2,32
2,2

2,1:

-Haphthalene (18,515>

2,0:
1,9:
1,8:

(18,3635

1,7:
1.6-

-ncll (16,3860

1,5.
1,4:

=

*

ol
1

' i -Benzene (6,440)

-1,2,4-Trimethylkenzene (15,683)

1,2:

—Toluene (9,217)
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-nC9 (11,640)

[y

+

M
1

1,04

L S - S SV T ST SN - R |- S T S '
it

4

[0}
o
~
[a1]
<




chem3/pid2.i1/051512a-1.b/0515a031.d
3.0. FID UT78Q

EX S T
=TT
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2.682
2.7-
2.6-
2.5-
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1
G=8.997
r—=Toluene
t=9,650
Bt0, 100
=10, 453
=10.833

o
N
o
[ EERTS PR

e e e e e e e
4 s 6 7 8 9 10

AIA 0515a031.cdf

1 C9
1,957
P
F églene

Lt
=
=
=

e
11 12
Time (Min}

BB(Surr)

13,369

—==15,057

13 14 15

-Tri
i rimethylbenzene

4
.5

1545
3

==
L
L ==l

——

ncll

=

16

£: 9563

==

=

35]7?.206
17.993

——
——

17,043

=17,

17

o

1

é8.092
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8.618

i

2824

=
“a“=§
e e—e———
.

8. .

19,386

L,

19

20

MANUAL INTEGRATION

(3. Baseline correction
2. Poor chromatography
@) Peak mot found

4. Totals calculation

5. Other

Analyst: 5L

Date: S:h%iVL




Data File: /chem3/pid2,i/051512a-1.b/0515a031,d/0515a031,cdf ~
Injection Date: 16-MAY-2012 02:02

Instrument; pid2,i

Client Sample ID: CBA-SB-B0-3-5-0512

AIA 0515a031.cdf: 4.023 to 19,919 Min
3.9-

3.8°

FHHSurr)

3.7-
3.6
3.5:
3.4

3.3

BB{Surr)
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Data File! /chem3/pid2,i/061512a-1,b 05152032, d
Date § 16-MAY-2012 02330

Client ID: CBA-TP-7-0-1-0512

Sample Infoi UT78R

Columh phase: RTX 502-2 FID

Instrument: pid2,i

Operatory JW
Column diametery

0.18

Page 1

WOLTS (x10"3>

3.6-
3.5.
3.4:

3,32

TFT(Surrd> (7,235

3,2:
341
3,0.
E
2,8
2.7
2,6-
2,5:
WE
2.3
2,22
2.1
2,0:
1,9:
1.8
1,7:
1,62
1,5:
1.4:

1,3:

~Toluene (9,207)

“chem3/pid2,i/051512a-1,b/0515a032, d/0515a032 , cof

-nCg (11,647>

10 11

12

Min

=BE(Surr> (14.847)

nC10-Decane (14,610)

13 14 15

.Hm.

-ncll (16,387)

.Hw.

-nC13 (18,270

-Naphthalene (18,513>




chem3/pid2.i/051512a-1.b/0515a032.d
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e
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G
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MANUAL INTEGRATION

G-
(5

4,

Baseline correction
Poor chromatography
Peak not found

Totals calculation

5. Other

| Analyst: S

Date: %j\?;)vl’

7E: ORRSS

B E




Data File: /chem3/pid2,1/051512a-1,b/0515a032,d/05153032, cdf
Injection Date: 16-MAY-2012 02:30

Instrument; pid2.1

Client Sample ID: CBA-TP-7-0-1-0512

AIA 0515a032,cdf: 4,023 to 19,919 Min
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Data Files /chem3/pid2,i/051812a-1,k /05152033, d
Date : 16-MAY-2012 02358

Client ID$ CBA-SB-2-3-5-0512

Sample Info: UT78S

Instrumenti pid2,i

Operatori JW

Column phase} RTX 502-2 FID Column diameter: 0,18

Page 1

UYOLTS (x10°3>

chem3/pin2, 1706151231, by 05152033, /05153033, cof
3.6
3.5:
3.4-

3.3:

TFT(Surr) (7,233

3,2:
3.1
3.0.
2,9:
2.8:

=BE(Surr> (14,848)

2,7:
2,6:
2,5:
2,3:
2,2:
2,1:
2,01
1.9:
1.8:
1,7:
L6
1,5:

1.4:

-nC10-Decane (14,633

£
<
‘T.uene €9,210)
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=]
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a
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=
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o
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«

Hin

-1,2,4-Trimethylbenzene ¢15,733>

.Hm.

~holl (16,387

.Hw.

.Hm.

-Naphthalene (18,5200

.Hw.

.No.

.NH.




chem3/pid2.i/051512a-1.5/0515a033.4d AIA

UVOLTS

0515a033.cdf

l

2.90 FID UT78S

a=

L e F XS

2.8%

BB{(Surr)

2.7-
2.6-
2,5
2.42
2.3

13.370

2.2-

,_.
m
1
ficll

H
W
[}
-Decane
»4-Trimethylbenzene

.310
2

40
7
Toluene

=
ok
S IR E
6.9
C10
5

=

‘

O
T

e
11
Time {Min)

=} 7 8 9 10

G e G e e
12 13 14 13 16

17

18, 15908-092

g%@?éhalene

18

19

20

MANUAL INTEGRATION

(}. Baseline correction
2. Poor chromatography
@) Peak not found

4. Totals calculation

5. Other

Date: Sjlﬁ)\l’

Analyst: 2&:!
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Data File: /chem3/pid2,i/051512a-1.b/0515a033,d/0515a033, cdf
Injection Date: 16-MAY-2012 02:58

Instrument: pid2.i

Client Sample ID: CBA-SB-2-3-5-0512

AIA 0515a033,cdf: 4.023 to 19.919 Min
3.9-

3.8

TFT{Surr)

3,75

3.6

3,5°
3.4
3.3

3.2-

3.1

covbony

3.0-

2.9°

2.8°

BB{(Surr)

2,7-
2.6°
2.5°

N
LS

13,370

N
.
N

UVOLTS (x107°3)
- N
© w
T Do T o T

N N
. -
(=

[ [ [
o N
ncll
18.19';:138’092
18,
i83pgraens
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o
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Data File: /chem3/pid2,i/0515123-1,b /05152034 ,d Page 1
Date : 16-MAY-2012 03326
Client ID: CBA-SB-2-3-5-0512 Instrumenty pid2.i
Sample Infoi UT78SMS
Operatori JW
Column phase: RTX 502-2 FID Column diameter; 0,18

UVOLTS (x10"3)

Zchem3/pid2,i/061912a-1,b/05152034, /05152034 , cof

T

Toluene (9,207)

5,04
4,9:
4,84
4,7
4,64
4,5:
4,44
4,34
4,24
4,11
4,04
3.9
3,8
3.7
3.84
3.5:
3.44
3,34
3.24
3.14
3,04
2,94
2,8
2,74
2,84
2,8
2,41
2,3
2,24
2,1:
2,04
1,94
1,84

1,74 =
1,64

1.5:
1.44
1,3:

< ML WU P, o AL 3 o

M,P Kylene (12.214)

T

1,2,4-Trimethylbenzene (15,6693)>

-TFT¢Surr> (7.235)

=0 Xylene (13,120)

=BB(Surr> (14,848)

-Ethyl Benzene (12,055)

~nCé (4,294)
-nC? (6,.222)
-ncli (16,3860
—-nC12-Dodecane (17,450)
-Naphthalene (18,5165

-Benzene (6,434
-nC13 €18,309)

-nCi0~Decane (14,.607)

-nC8 (8.781)
-hC9 (11,655>

Hin
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UVOLTS (x10°3)
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5.697
5,934
————g TFT{Surr)
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Data File: /chem3/pid2,i/051512a-1,b/05152035,d Page 1
Date : 16-MAY-2012 03155

Client ID; CBA-SB-2-3-5-0512 Instrument: pid2,i

Sample Info: UT78SMSD

7

=

17y

Dperator: JW
Columnh phase: RT® 502-2 FID Columnh diameter: 0,18

Ly
gl

UVOLTS (x10°3>

/chem3/pid2,i/051512a-1,b /05152035, d/00152030 , cdf

5,14
5,0:
4,94
4,84
4,7:
4,61
4,8
4,44
4,3:
4,21
4,1
4,01
3,94
3.84
3.7:
3,61
3.5
3.4
3.3;
.21
3,14
3,01
2,9:
2.8
2.74
2.6
2,8:

£E.

Toluene (9,230)

M.P Kylene (12,226)

=TFT(Surr> (7,269)
-1,2,4-Trimethylbhenzene (15,672)

-0 Xylene (13,129)
-BB(Surr> (14,853)

-Ethyl Benzene (12,0672

~nCé (4,352>
-Naphthalene (18.,517>

-hcil (16,3882

-nC? (&,261)

-Benzene (&,478>
-hClz2-Dodecane (17,4522

-hC1l3 (18,3102

~nC9 (11,665>

-nC10-Decane (14.612>

-nC8 (28,804>

Hin
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UVOLTS (x1073)
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A; 2-Methylpentane

B MTBE

nCs

-

R 5.155

5,520
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o- 5.977
~-
~ 363 TFT{Surr)
7.631

i 7.860
-
wo-

- Foluene
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=]

10.600Q
10.857

—-_
=
o
N Ethyl Benzene

R M.P Xylene
-
w 0 Xylene

13,378

o
N

- nC10-Decane

N — BB{Surr)
aj 15 078 L~.875
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Data File! /chem3/pid2,i/051612-1,b/0516a006, d
Date { 16-MHAY-2012 12113

Client ID:

Sample Infoi MBOS16

Column phase; RTX® 502-2 FID

Instrument: pid2,i

Operators W
Column diameter: 0.18

Page 1

UMOLTS (x1073)

3.6:
3.5-
3.4:
3,3-

3.2:

TFT{Surry (7,246)

3.1:
3,0:
2,9:
2,8:
2.7:
2.6-
2,5
2.4:
2.3:
2,2:
2.1
2,01
1,9:
1,8:
1,7:
1,6:
1,5:
1,4:
1,3

/chend/pid2,i/061612-1,k/0516a006 ,d/ 05162006 , calf

=BB(Surr) (14,852)

10 11 12 13 14 15

HMin




Data File: /chem3/pid2,i/051612-1,b /05162004 ,d Page 1
Date } 16-MAY-2012 11317

Client ID: Instrument: pid2,i
Sample Infoi LCS0516

8
&
&

e i

DOperatory JW
Columh phasei RTX 502-2 FID Columh diameter: 0,18

Fp
Eex

/chem3/pic2, i/051612-1,b/ 05162004 ,d/05162004 , cof
4,52 B

4,4
4,3
a,2:
4,1:
4,0:
3,9
3.8
3,7.
3.6:
3.5:
3.4:
3,3.
| u.mm
3.1
3,0
2,9:
2,84
2,71
2.6
2.5

1

o
"

M,P Xylene <12,230)

Toluene (9,221)

~TFT{Sur+> (7,.246)

1,2,4-Trimethylkenzene (15,679

-0 Xylene (13,137>

UVOLTS (x10"3>
-BB{(Sur+> (14,860)

[\t
s
B

2,3:
2.2:

-nCé6 (4,302)

Mo
1Y
N

2,0
1,9:
1.8
1,7:
1.6:
1,5:
1,41
1,3
1,2

Lo MMM, s (s

ﬁ 4 5 6 7 8 T e a4z e qe Ms T de T de Tse A
Min

-nC7 (6,229)
-Ethyl Benzene (12,069%)

-Benzene (6,446)
-nC8 (8,796>

-Dodecane (17.,.502)
~-Maphthalene (18,520)

-nC9 (11,669
-nC10-Decane (14.620)

“NCLL (16,393
-nCi3 (18,313>
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Data File: /chem3/pid2.1i/051612-1,b/0516a004,d/0516a004, cdf
Injection Date: 16-MAY-2012 11:17

Instrument: pid2,i

Client Sample ID:

Y
xS AW
Mmu »wwmv,

2

RIA 0516a004.cdf: 3,738 to 19,586 Min

0)
4,94

4,8+
4.7

5 b b
Lo o
Toluene
M.P Xylene

n
.
G

FeonTarmbycd e i

5.943

N
]
)

>

n

B

-
[

1,2,4-Trimethylbenzene

[N
v
[}
E]
TFT{(Surr)

i

UVOLTS (x1073)
N
~
wlon
7.842
0 Xylene
14

7.613
Ethyl Benzene

15,086
16,298

; sé’?%%%
88291 014

nC?
7,340
15,479

17,951
Naphthalene

o $ed55ine

14,802
17,799

enzene

& Bt

8952
nC10-Decane

6,169
6.3&9

6.725

6 7 B 9 10 11 12 13 14 15 15 17 18 TS
Min




Data Filel /chem3/pid2,i/051612-1,b/05162005,d Page 1

Date 3 16-MAY-2012 11345 ey

Client ID: Instrument! pid2,i {ine

Sample Infoi LCSDOS16 ﬁmm
Operatory JW wmw

Column phase: RTX 502-2 FID Column diameter: 0,18 “mw

UWOLTS (x10°3)

/chem3/pid2,1/051612-1,b /05163005, d,/0516a005 , cdf Wm
4,81 3
4,7:
4.6
4,5:
4,44
4,3:
4,2:
4,15
4,01
3.9:
3.8:
3.74
3,6
3,5:
3.4
3,3
3.2:
3.1
3,0d
2,9:
2,8
2,7
2,61
2,5:
2,4
2,3
a.2!
2,14
2,01
1,94
1,8
1.7
1.6:
1.5:
1.4
1.3

i TR | Jim

4 5 6 7 8 T S T T | St ST SN ST ST AN T SRR - R SR
Min

Toluene (9,220)
M,P Rylene (12,.230)

1,2,4-Trimethylbenzene (1%.678)

TFT(Surr? (7,245

-0 Hylene (13,136}

=BB(Surr> (14,8602

~Ethyl Benzene (12,069>

~nC6 (4,304)

-nC? (6,228)

—-Benzene (6,447}
-nC8 (8,795>

Dodecane (17,5002
-Naphthalene (18,%17>

-nC9 11,670
-nC1¢-Decane (14,5618)
-nC13 €18,317)
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umdmﬂwwm"\njmsu\nwam.wxompmpmlp.U\ompmmoom.Q\ompmmoom.naﬁ ANWWQ Aw\ AT
Injection Date: 16-MAY-2012 11:45 . N/f
Instrument; pid2.i <
Client Sample ID:

AIA 0516a005.cdf: 3.728 to 19.592 Min

Y
4,94
4,84

Fetuene
M.P Xylene

5.943

Y

N

il
1,2,.4-Trimethylbenzene

E
.
(=]
il
a

TFT{Surr)

3

N
0
hrs
7.841
0 Xylene
S60

UVYOLTS (x10°3)
~N N
m ~
s )
7.612

4,077

nC6
Ethyl Benzene

5.111
5.482
5.840 5 707

15.084
16,298

nC7
7,341
15.479

14,802
17,951
Naphthalene

17 3@%2—Dadecane
17.798

17,225

10.859
nC10-Decane




Data File: /chem3/pid2,i/051612-1,h 05162007 .0 Page 1
Date § 1&6-MAY-2012 133105
Client ID} CBA-SB-1-3-5-0512 Instrument: pid2,1
Sample Infoi UT78B
Operatori JW
Column phaset RTX 502-2 FID Column diameter: 0,18

/chem3/pin2, 1/051612-1,k /05162007, d 05162007 , cdf
3.9:

3,84
3,7-
3.6:

3.5

TFT(Surr)> (7,244)

3.4
3.3:
3.2:
3,14
3,0:
2,9:
2,8:
2,7

~BB(Surr) (14,8600

2,6-
2.5.
2,4:
2,3:

UVOLTS (x10°3)

2,2
2.1
2,0:
1.9:

1,7:

-nCi3 (18,270)
-Naphthalene (18,5203

-nC9 (11,667
-hcll ¢16,3932

Min




chem3/pid2.1/051612-1.b£0516a007.d

UVOLTS

3.3 FID UT78B

%]

]
3= FI-
A

C O O O O © O ©C O O + - KB = = 2 B P = P N N NN DMN®NMNMNMBN O
. . N N N . N N . . . . . N N N . . N N N + . . . . o . N N . . «
»

[e=7.450

.023

[~
2 g

8 9 10

AIA  0516a007.cdf

=9

e
11
Time (Min)

(¥ 3,380

e e e
12 13

14

BB{Surr)

15

=T

16

17

18

19

20

MANUAL INTEGRATION

Baseline correction
Poor chromatography
Peak not found

Totals calculation

@

5. Other

Analyst: DY

Date:

Sh%hlz
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Data File; /chem3/pid2.i/051612-1,b/0516a007.d/0516a007,cdf
Injection Date: 16-MAY-2012 13:05

Instrument: pid2.i

Client Sample ID: CBA-SB-1-3-5-0512

~

QIO A” AN\
9 Fw//r

AIA 0516a007,cdf; 3,728 to 19,592 Min

o

N

N
TFT{(Surr)

UVOLTS (x10°3)
»
R

=
. s
@ 9

i o

1.7
1.6

o e
e e
[ SN

wuluulu..luu‘fy’

1.2

BB{(Surr)




Data File: /chem3/pid2,i/051612-1,b/05162008,d Page 1

Date i 16-MAY-2012 133133
Client ID: CBA-SB-3-1-3-0512
Sample Infoi UT78D

Column phasei RTX G02-2 FID

Instrument: pid2,i

Operatori Jh
Column diameteri 0,18

UWOLTS (x10°3)

4,0
3,9!
3.8:
3.7
3.6:
3.5-
3.4:
3,3
3.2
3.4
3,0
2,9.
2,8
2,74
2,61
2,5:
2.4-
2,3:
2,2}
2,1
2,0
1,9
1,88
1,7:
1.6
1.5:
1.4
1.3
1,2:
1,1

TFTCSurr) (7,257

/chem3/pid2,1/051642-1,b /05162008, d/0516a008 . cof

=BB(Surry (14,863

~MNaphthalene (18,521

-hC13 (18,307)

-hC12-Dodecane (17,480

-1,2,4-Trimethylbenzene (15,683>
-ncll (16,393

—nC10-Decane (14,633)

-hC3 (11,670

-Toluene (9,223)

-M,P Xylene ¢12,237)

Mir
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CD. Baseline correction

Poor chromatography

Ca. Peak not found
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Totals calculation
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Date:
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Data File: /chem3/pid2.1/051612-1,b/0516a008,d/0516a008,cdf
Injection Date: 16-MAY-2012 13:33

Instrument: pid2.i

Client Sample ID: CBA-SB-3-1-3-0512

,\/Jo%%\ww//f/,, ‘

TFT{(Surr?

2.9

3.05
2.6

UVOLTS (x1073)
~nN
M

N
N

n

.

-
L

'

N
By

[
.
O

dhoncdtb v b Bl

1.8
1.7
1.6

=
.« .
A

[
>
=]

e e e e

L I o I e

+

n

o

-
voochovn oo o oo boecbon

o 0

AIA 0516a008.cdf:

3.728 to 19.592 Min

BB{Surr)

ncll

= 17.213

17.794

18,125

?ene

19,392




Data File} /chem3/pidZ,i/051612-1,b/0516a009
Date § 16-MAY-2012 14101

Client ID{ CBA-SB-4~0,5-2,5-05

Sample Info: UT78E

Column phase: RTX 502-2 FID

+*

d

Instrument; pid2,i

Operatori JW

Column diameter:; ©,18

Page 1
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chem3/pid2.i/051612—1.bé0516a009.d
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@. Baseline correction
2. Poor chromatography
@. Peak not found

4. Totals calculation

5. Other
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Data File: /chem3/pid2.i/051612~1,b/0516a009,d/0516a009, cdf
Injection Date: 16-MAY-2012 14:01

Instrument: pid2,i

Client Sample ID:; CBA-SB-4-0,5-2,5-05

AIA 0516a009.cdf: 3.728 to wm.mmm Min
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Data File} /chem3/pid2,i/061612-1,b/ 05162010 ¢ Page 1
Date i 16-MAY-2012 14328

Client ID} CBA-SB-50-3-5-0512 Instrumentt pid2,i

Sample Info: UT73J

Operatori JW
Columh phase} RTX 502-2 FID Column diameter: 0,18
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chem3/pid2.1i/051612-1.b£0516a010.d AIA 0516a010,cdf
3.4- FID UT78J

(4%}

'
TET e
L A

BB(Surr)

uvoLTs

==nC10-Decane

O O & O O &6 O O O O K = P = B P P = H R N NN DR NN R O W G o
N . . N . . N N . . . . . N . . N . . . - + . . N . . . . . . . N .
¥

o
BT e T S T T o S N SN N T L FO T S O iy WO VO SR T A

o o oot ot et oot et R A Y I o oo o e Lo
4 5 ) 7 8 9 10 11 12 13 14 f5 fﬁ f? fB fg éo
Time (Min)

MANUAL INTEGRATION

(T. Baseline correction
2. Poor chromatography
3 Peak not found
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Data File: /chem3/pid2,1/051612-1.b/0516a010.d/0516a010,cdf
Injection Date: 16-MAY-2012 14:28

Instrument: pid2,i

Client Sample ID: CBA-5B-50-3-5-0512
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Data File} /chem3/pid2,i/051612-1,b 05162011 ,d
Date 3 1e6-HAY-2012 14156

Client ID$ CWMW-18-13-15-0512

Sample Info: UT78P

Column phase: RTX 502-2 FID

Page 1

Instruments pid2,i

Operatori JW
Column diameter: 0,18
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Data File: /chem3/pid2,is/051612-1,b/0516a011,d/0516a011,cdf
Injection Date: 16-MAY-2012 14:56

Instrument: pid2.i

Client Sample ID: CWMW-18-13-15-0512

AIA 0516a011,cdf: 3.728 to 19.592 Min

w{
4,94
4,85
4,72

4.6

4,5:

TFT{(Surr)

™

D

in
BBE(Surr)

UVOLTS (x10"3)
[an]
D

~n
o

-
.
O
dhaaTiondon o

-
~

.

1.8

1.6
1.5
1.4

-
()
[

1.2

il

[y
.
-

1.0
0.9

[ 7.450
8
p—» 9,018

o
[n1]

v beeniea o




Data File: /chem3/pid2,i/051612-1,b/0516a012,d Page 1
Date § 16-MAY-2012 15324
Client ID{ CBA-SB-1-1,5-2,5-05 Instrument: pid2,i
Sample Info: UT78A
Operatori JW
Column phasey RTX 502-2 FID Columh diameter: 0,18
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Data File: /chem3/pid2.i/051612-1.b/0516a012,d/0516a012,cdf
Injection Date: 16-MAY~2012 15:24

Instrument: pid2,i

Client Sample ID: CBA-SB-1-1,5-2,5-05

AIA 0516a012.cdf: 3.728 to 19,592 Min
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ANALYTICAL

RESOURCES
ORGANICS ANATLYSIS DATA SHEET INCORPORATED
VPH by Method WA VPH Sample ID: MB-051212
Page 1 of 1 METHOD BLANK
Lab Sample ID: MB-051212 QC Report No: UT78-AECOM
LIMS ID: 12-8511 Project: Central Waterfront
Matrix: Soil ,
Data Release AuthorizedF‘\\bJ Date Sampled: NA
Reported: 05/21/12 Date Received: NA
Date Analyzed: 05/12/12 12:18 Purge Volume: 10 mL
Instrument/Analyst: PID1/JLW Sample Amount: 111 mg-dry-wt
CAS Number Analyte RL Result
71-43-2 Benzene 450 < 450 U
108-88-3 Toluene 450 < 450 U
100-41-4 Ethylbenzene 450 < 450 U
179601-23-1 m,p-Xylene 900 < 900 U
95-47-6 o-Xylene 450 < 450 U
1634-04-4 Methyl tert-Butyl Ether 450 < 450 U
109-66-0 n-Pentane 450 < 450 U
110-54-3 n-Hexane 450 < 450 U
111-65-9 n-Octane 450 < 450 U
124-18-5 n-Decane 450 < 450 U
112-40-3 n-Dodecane 450 < 450 U
Range RL Result
C8-C10 Aromatics 4,500 < 4,500 U
Cl0-Cl2 Aromatics 4,500 < 4,500 U
Cl2-C13 Aromatics 4,500 < 4,500 U
C5-C6 Aliphatics 4,500 < 4,500 U
C6-C8 Aliphatics 4,500 < 4,500 U
C8-C10 Aliphatics 4,500 < 4,500 U
C10~-Cl2 Aliphatics 4,500 < 4,500 ‘U

Values reported in ng/kg (ppb)

VPH Surrogate Recovery

PID: 2,5-Dibromotoluene 110%
FID: 2,5-Dibromotoluene 101%




ORGANICS ANALYSIS DATA SHEET

VPH by Method WA VPH
Page 1 of1l

Lab Sample ID: UT78U
LIMS ID: 12-8511
Matrix: Soil

Data Release Authori
Reported: 05/21/12

SAMPLE

QC Report No: UT78-AECOM

Project: Central

zed;‘V\NJ

Date Sampled: 05/0
Date Received: 05/0

Waterfront

8/12
9/12

ANALYTICAL
RESOURCES

@

INCORPORATED
Sample ID: CBA-SB-8-1-3-0512

Date Analyzed: 05/12/12 18:49 Purge Volume: 10 mL

Instrument/Analyst: PID1/JLW Sample Amount: 31.9 mg-dry-wt
CAS Number Analyte RL Result
71-43-2 Benzene 1600 < 1,600 U
108-88-3 Toluene 1600 < 1,600 U
100-41-4 Ethylbenzene 1600 < 1,600 U
179601-23-1 m,p-Xylene 3100 < 3,100 U
95-47-6 o-Xylene 1600 < 1,600 U
1634-04-4 Methyl tert-Butyl Ether 1600 < 1,600 U
109-66-0 n-Pentane 1600 < 1,600 U
110-54-3 n~-Hexane 1600 < 1,600 U
111-65-9 n-Octane 1600 < 1,600 U
124-18-5 n-Decane 1600 < 1,600 U
112-40-=3 n~-Dodecane 1600 < 1,600 U
Range RL Result
C8-C10 Aromatics 16,000 < 16,000 U
Cl10-C1l2 Aromatics 16,000 < 16,000 U
Cl12-Cl3 Aromatics 16,000 < 16,000 U
C5-C6 Aliphatics 16,000 < 16,000 U
C6-C8 Aliphatics 16,000 < 16,000 U
C8-C10 Aliphatics 16,000 < 16,000 U
Cl10-C12 Aliphatics 16,000 < 16,000 U

Values reported in pg/kg (ppb)
VPH Surrogate Recovery
PID: 2,5-Dibromotoluene 117%
FID: 2,5-Dibromotoluene 115%

Results corrected fo

r soil moisture content per Section 11.

FORM I

10.5 of EPA Method 8000C.
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ANAUTﬂCAL<§E>
RESOURCES

VPH SURROGATE RECOVERY SUMMARY INCORPORATED

Matrix: Soil QC Report No: UT78-AECOM
Project: Central Waterfront

Client ID PDBT FDBT TOT OUT
MB-051212 110% 101% 0
LCS-051212 102% 101% 0
LCSD-051212 103% 101% 0
CBA-SB-8-1-3-0512 117% 115% 0
LCS/MB LIMITS QC LIMITS
(PDBT) = 2,5-Dibromotoluene (60-140) (60-140)
(FDBT) = 2,5-Dibromotoluene (60-140) (60-140)

Prep Method: METHOD

Log Number Range: 12-8511 to 12-8511

FORM-II VPH
Page 1 for UT78




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
VPH by Method WA VPH Sample ID: LCS-051212
Page 1 of 1 LCS/LCSD
Lab Sample ID: LCS-051212 QC Report No: UT78-AECOM
LIMS ID: 12-8511 Project: Central Waterfront
Matrix: Soil
Data Release Authorizedzw Date Sampled: NA
Reported: 05/21/12 Date Received: NA
Date Analyzed LCS: 05/12/12 10:28 Purge Volume: 10 nL
Date Analyzed LCSD: 05/12/12 11:14 Sample Amount: 111 mg-dry-wt
Instrument/Analyst: PID1/JLW

Spike LCS Spike LCSD
Analyte/Range ’ LCS Added-LCS Recovery LCSD Added-LCSD Recovery RPD
Benzene 4760 4500 106% 4690 4500 104% 1.5%
Toluene 4720 4500 105% 4670 4500 104% 1.1%
Ethylbenzene 4800 4500 107% 4740 4500 105% 1.3%
m,p-Xylene 9450 9010 105% 9360 9010 104% 1.0%
o-Xylene 4700 4500 104% 4670 4500 104% 0.6%
Methyl tert-Butyl Ether 4490 4500 99.8% 4540 4500 101% 1.1%
Naphthalene 4600 4500 102% 4650 4500 103% 1.1%
1,2,3-Trimethylbenzene 4720 4500 105% 4700 4500 104% 0.4%
1-Methylnaphthalene 5160 4500 115% 5350 4500 119% 3.6%
n-Pentane 5760 4500 128% 5730 4500 127% 0.5%
n-Hexane 4990 4500 111% 5000 4500 111% 0.2%
n-0Octane 4700 4500 104% 4720 4500 105% 0.4%
n-Decane 5170 4500 115% 4820 4500 107% 7.0%
n-Dodecane 5250 4500 117% 5510 4500 122% 4.8%

Values reported in pg/kg (ppb)
RPD calculated using sample concentrations per SW846.

VPH Surrogate Recovery

LCS LCSD
PID: 2,5-Dibromotoluene 102% 103%
FID: 2,5-Dibromotoluene 101% 101%

FORM III




ANALYTICAL

RESOURCES

INCORPORATED
Sample ID: CBA-SB-8-1-3-0512

SAMPLE

ORGANICS ANALYSIS DATA SHEET
Semivolatiles by SW8270D GC/MS
Page 1 of 2

Lab Sample ID: UT78N UT78~AECOM

QC Report No:

LIMS ID: 12-8504 Project: Central Waterfront
Matrix: Soil /A,” NA

Data Release Authorized: /§ Date Sampled: 05/08/12
Reported: 05/17/12 Date Received: 05/09/12

Date Extracted: 05/10/12
Date Analyzed: 05/16/12 22:38
Instrument/Analyst: NT6/JZ

Sample Amount: 8.38 g-dry-wt
Final Extract Volume: 0.5 mL
Dilution Factor: 1.00

2

FORM I

GPC Cleanup: Yes Percent Moisture: 20.5%

CAS Number Analyte RL Result

108-95-2 Phenol 60 < 60 U
111-44-4 Bis-(2-Chloroethyl) Ether 60 < 60 U
95-57-8 2-Chlorophenol 60 < 60 U
541-73-1 1,3-Dichlorobenzene 60 < 60 U
106-46-7 1,4-Dichlorobenzene 60 < 60 U
100-51-6 Benzyl Alcochol 300 < 300 U
95-50-1 1,2-Dichlorobenzene 60 < 60 U
95-48-7 2-Methylphenol 60 < 60 U
108-60-1 2,2'-Oxybis (1-Chloropropane) 60 < 60 U
106-44-5 4-Methylphenol 60 < 60 U
621-64-7 N-Nitroso-Di-N-Propylamine 60 < 60 U
67-72~1 Hexachloroethane 60 < 60 U
98-95-3 Nitrobenzene 60 < 60 U
78-59~1 Isophorone 60 < 60 U
88-75~5 2-Nitrophenol 60 < 60 U
105-67-9 2,4-Dimethylphenol 60 < 60 U
65-85-0 Benzoic Acid 600 < 600 U
111-91-1 bis(2-Chloroethoxy) Methane 60 < 60 U
120-83-2 2,4-Dichlorophenol 300 < 300U
120-82-1 1,2,4-Trichlorobenzene 60 < 60 U
91-20-3 Naphthalene 60 280

106-47-8 4-Chlorocaniline 300 < 300 U
87-68-3 Hexachlorobutadiene 60 < 60 U
59-50-7 4-Chloro-3-methylphenol 300 < 300 U
91-57-6 2-Methylnaphthalene 60 250

77-47-4 Hexachlorocyclopentadiene 300 < 300 U
88-06-2 2,4,6-Trichlorophenol 300 < 300U
95-95-4 2,4,5-Trichlorophenol 300 < 300 U
91-58-7 2-Chloronaphthalene 60 < 60 U
88-74-4 2-Nitroaniline 300 < 300 U
131-11-3 Dimethylphthalate 60 < 60 U
208-96-8 Acenaphthylene 60 < 60 U
99-09-2 3-Nitrocaniline 300 < 300 U
83-32-9 Acenaphthene 60 < 60 U
51-28-5 2,4-Dinitrophencl 600 < 600 U
100-02-7 4-Nitrophenol 300 < 300 U
132-64-9 Dibenzofuran 60 79

606-20-2 2,6-Dinitrotoluene 300 < 300 U
121-14-2 2,4-Dinitrotoluene 300 < 300 U
84-66-2 Diethylphthalate 60 < 60 U
7005-72-3 4-Chlorophenyl-phenylether 60 < 60 U
86-73-7 Fluorene 60 68

100-01-6 4-Nitroaniline 300 < 300 U
534-52-1 4,6-Dinitro-2-Methylphenol 600 < 600 U




ANAUT"CAL<§E§
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Semivolatiles by SW8270D GC/MS Sample ID: CBA-SB-8-1-3-0512
Page 2 of 2 SAMPLE
Lab Sample ID: UT78N QC Report No: UT78-AECOM
LIMS ID: 12-8504 Project: Central Waterfront
Matrix: Soil NA
Date Analyzed: 05/16/12 22:38
CAS Number Analyte RL Result
86-30-6 N-Nitrosodiphenylamine 60 < 60 U
101-55-3 4-Bromophenyl-phenylether 60 < 60 U
118~-74-1 Hexachlorobenzene 60 < 60 U
87-86-5 Pentachlorophenol 300 < 300 U
85-01-8 Phenanthrene 60 250
86-74-8 Carbazole 60 < 60 U
120-12-7 Anthracene 60 < 60 U
84-74-2 Di-n-Butylphthalate 60 < 60 U
206-44-0 Fluoranthene 60 660
129-00-0 Pyrene 60 380
85-68-7 Butylbenzylphthalate 60 < 60 U
91-94-1 3,3'-Dichlorobenzidine 300 < 300 U
56-55-3 Benzo (a) anthracene 60 70
117-81-7 bis(2-Ethylhexyl)phthalate 60 < 60 U
218-01-9 Chrysene 60 110
117-84-0 Di-n-Octyl phthalate 60 < 60 U
50-32-8 Benzo (a) pyrene 60 65
193-39-5 Indeno(l,2,3-cd)pyrene 60 < 60 U
53-70-3 Dibenz (a,h)anthracene 60 < 60U
191-24-2 Benzo(g,h,i)perylene 60 < 60 U
90-12-0 1-Methylnaphthalene 60 160
TOTBFA Total Benzofluoranthenes 60 110
Reported in pg/kg {(ppb)
Semivolatile Surrogate Recovery
d5-Nitrobenzene 54.0% 2-Fluorobiphenyl 59.6%
dl4-p-Terphenyl 57.6% d4-1,2-Dichlorobenzene 52.0%
d5-Phenol 57.6% 2~-Fluorophenol 56.5%
2,4,6-Tribromophenol 73.1% d4-2-Chlorophenol 57.9%
|
\
FORM 1
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ANALYTICAL

RESOURCES
ORGANICS ANALYSIS DATA SHEET INCORPORATED
Semivolatiles by SW8270D GC/MS Sample ID: MB-051012
Page 1l of 2 METHOD BLANK
‘ Lab Sample ID: MB-051012 QC Report No: UT78-AECOM
LIMS ID: 12-8504 Project: Central Waterfront
| Matrix: Soil NA
’ Data Release Authorized: éé?§7 Date Sampled: NA
‘ Reported: 05/17/12 Z Date Received: NA
‘ Date Extracted: 05/10/12 Sample Amount: 7.50 g-dry-wt
| Date Analyzed: 05/16/12 18:14 Final Extract Volume: 0.5 mL
| Instrument/Rnalyst: NT6/JZ Dilution Factor: 1.00
| GPC Cleanup: Yes Percent Moisture: NA
|
CAS Number Analyte RL Result
108-95-2 Phenol 67 < 67 U
111-44-4 Bis-(2-Chloroethyl) Ether 67 < 67 U
95-57-8 2~Chlorophenol 67 < 67 U
541-73-1 1,3-Dichlorobenzene 67 < 67 U
106-46-17 1,4-Dichlorobenzene 67 < 67 U
100-51-6 Benzyl Alcohol 330 < 330 U
95-50-1 1,2-Dichlorobenzene 67 < 67 U
95-48-7 2-Methylphenol 67 < 67U
108-60-1 2,2'-0Oxybis(1-Chloropropane) 67 < 67U
106-44-5 4-Methylphenol 67 < 67 U
621-64-7 N-Nitroso-Di~-N-Propylamine 67 < 67 U
67-72-1 Hexachloroethane 67 < 67 U
98-95-3 Nitrobenzene 67 < 67 U
78-59-1 Isophorone 67 < 67 U
88-75-5 2-Nitrophenol 67 < 67 U
105-67-9 2,4-Dimethylphenol 67 < 67 U
65-85-0 Benzoic Acid 670 < 670 U
111-91-1 bis(2-Chloroethoxy) Methane 67 < 67 U
120-83-2 2,4-Dichlorophenol 330 < 330 U
120-82-1 1,2,4-Trichlorobenzene 67 < 67 U
91-20-3 Naphthalene 67 < 67U
106-47-8 4-Chloroaniline 330 < 330 U
87-68-3 Hexachlorobutadiene 67 < 67 U
59-50-7 4-Chloro-3-methylphenol 330 < 330U
91-57-6 2-Methylnaphthalene 67 < 67 U
77-47-4 Hexachlorocyclopentadiene 330 < 330U
88~-06-2 2,4,6-Trichlorophenol 330 < 330U
95-95-4 2,4,5-Trichlorophenol 330 < 330U
91-58-7 2-Chloronaphthalene 67 < 67 U
88-74-4 2-Nitroaniline 330 < 330 U
131-11-3 Dimethylphthalate 67 < 67U
| 208-96-8 Acenaphthylene 67 < 67 U
99-09-2 3-Nitroaniline 330 < 330 U
| 83-32-9 Acenaphthene 67 < 67 U
| 51-28-5 2,4-Dinitrophenocl 670 < 670 U
I 100-02-7 4~Nitrophenol 330 < 330U
132-64-9 Dibenzofuran 67 < 67 U
606-20-2 2,6-Dinitrotoluene 330 < 330U
121-14-2 2,4-Dinitrotoluene 330 < 330 U
84-66-2 Diethylphthalate 67 < 67 U
7005-72-3 4-Chlorophenyl-phenylether 67 < 67 U
86-73-7 Fluorene 67 < 67 U
100-01-6 4-Nitrocaniline 330 < 330U
534-52-1 4,6-Dinitro-2-Methylphencl 670 < 670 U
FORM I
UT78: @Bi@1




ORGANICS ANALYSIS DATA SHEET
Semivolatiles by SW8270D GC/MS
2 of 2

Sample ID: MB-051012

METHOD BLANK

FORM I

Lab Sample ID: MB-051012 QC Report No: UT78-AECOM
12-8504 Project: Central Waterfront
Soil NA
Date Analyzed: 05/16/12 18:14
CAS Number Analyte RL Result
86-30~6 N-Nitrosodiphenylamine 67 < 67 U
101-55-3 4-Bromophenyl-phenylether 67 < 67 U
118-74-1 Hexachlorobenzene 67 < 67 U
87-86-5 Pentachlorophenol 330 < 330 U
85-01-8 Phenanthrene 67 < 67 U
86-74-8 Carbazole 67 < 67 U
120-12-7 Anthracene 67 < 67 U
84-74-2 Di-n-Butylphthalate 67 < 67 U
206-44-0 Fluoranthene 67 < 67 U
129-00~-0 Pyrene 67 < 67 U
85-68-7 Butylbenzylphthalate 67 < 67 U
91-94-1 3,3'-Dichlorobenzidine 330 < 330 U
56-55-3 Benzo (a)anthracene 67 < 67 U
117-81-7 bis (2-Ethylhexyl)phthalate 67 < 67 U
218-01-9 Chrysene 67 < 67 U
117-84-0 Di-n-Octyl phthalate 67 < 67 U
50-32-8 Benzo(a)pyrene 67 < 67 U
193-39-5 Indeno (1, 2,3~cd)pyrene 67 < 67 U
53-70-3 Dibenz (a,h)anthracene 67 < 67 U
191-24-2 Benzo(g,h,i)perylene 67 < 67 U
90-12-0 1-Methylnaphthalene 67 < 67 U
TOTBFA Total Benzofluoranthenes 67 < 67 U
Reported in ug/kg (ppb)
Semivolatile Surrogate Recovery
d5-Nitrobenzene 58.0% 2-Fluorobiphenyl 59.2%
dl4-p-Terphenyl 72.8% dd4-1,2-Dichlorobenzene 56.4%
d5-Phenol 58.9% 2-Fluorophenol 60.3%
2,4,6-Tribromophenol 66.9% d4-2-Chlorophenol 58.4%
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ORGANICS ANALYSIS DATA SHEET
Semivolatiles by SW8270D GC/MS
Page 1 of 2

Lab Sample ID: LCS-051012 QC Report No: UT78-AECOM

LIMS ID: 12-8504 Project: Central Waterfront

Matrix: Soil b4
Data Release Authorized: [/
Reported: 05/17/12

Date Sampled: 05/08/12
Date Received: 05/09/12

Sample ID: LCS-051012

LAB CONTROL

Date Extracted: 05/10/12 Sample Amount: 7.50 g
Date Analyzed: 05/16/12 18:47 Final Extract Volume: 0.5 mL
Instrument/Analyst: NT6/JZ Dilution Factor: 1.00
GPC Cleanup: Yes Percent Moisture: NA

Lab Spike
Analyte Control Added Recovery
Phenol 1050 1670 62.9%
Bis-(2-Chloroethyl) Ether 1080 1670 64.7%
2-Chlorophenol 990 1670 59.3%
1,3-Dichlorobenzene 955 1670 57.2%
1,4-Dichlorobenzene 978 1670 58.6%
Benzyl Alcochcl 917 1670 54.9%
1,2-Dichlorobenzene 993 1670 59.5%
2-Methylphenol 945 1670 56.6%
2,2'-0xybis(l1-Chloropropane) 1060 1670 63.5%
4-Methylphenol 2000 3330 60.1%
N-Nitroso-Di-N-Propylamine 1060 1670 63.5%
Hexachloroethane 981 1670 58.7%
Nitrobenzene 986 1670 59.0%
Isophorone 1190 1670 71.3%
2-Nitrophenol 1000 1670 59.9%
2,4-Dimethylphenol 2080 5000 41.6%
Benzoic Acid 6230 9170 €7.9%
bis(2-Chloroethoxy) Methane 1040 1670 62.3%
2,4-Dichlorophenol 3000 5000 60.0%
1,2,4-Trichlorobenzene 996 1670 59.6%
Naphthalene 959 1670 57.4%
4-Chloroaniline 2310 5000 46.2%
Hexachlorobutadiene 980 1670 58.7%
4-Chloro-3-methylphenol 3420 5000 68.4%
2-Methylnaphthalene 943 1670 56.5%
Hexachlorocyclopentadiene 2620 5000 52.4%
2,4,6-Trichlorophenol 3260 5000 65.2%
2,4,5-Trichlorophenol 3250 5000 65.0%
2-Chloronaphthalene 1050 1670 62.9%
2-Nitroaniline 3330 5000 66.6%
Dimethylphthalate 1350 1670 80.8%
Acenaphthylene 1070 1670 64.1%
3-Nitroaniline 3120 5000 62.4%
Acenaphthene 1030 1670 61.7%
2,4-Dinitrophenol 6170 9170 67.3%
4-Nitrophenol 3840 5000 76.8%
Dibenzofuran 1030 1670 61.7%
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ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Semivolatiles by SW8270D GC/MS Sample ID: LCS-051012

Page 2 of 2 LAB CONTROL

Lab Sample ID: LCS-051012 QC Report No: UT78-AECOM

LIMS ID: 12-8504 Project: Central Waterfront

Matrix: Soil
Date Analyzed: 05/16/12 18:47

Lab Spike
Analyte Control Added Recovery
2,6-Dinitrotoluene 3890 5000 77.8%
2,4-Dinitrotoluene 4200 5000 84.0%
Diethylphthalate 1410 1670 84.4%
4-Chlorophenyl-phenylether 1180 1670 70.7%
Fluorene 1110 1670 66.5%
4-Nitroaniline 3380 5000 67.6%
4,6-Dinitro-2-Methylphenol 7180 9170 78.3%
N-Nitrosodiphenylamine 1170 1670 70.1%
4-Bromophenyl-phenylether 1150 1670 68.9%
Hexachlorobenzene 11380 1670 71.3%
Pentachlorophenol 3550 5000 71.0%
Phenanthrene 1180 1670 70.7%
Carbazole 1310 1670 78.4%
Anthracene 1070 1670 64.1%
Di-n-Butylphthalate 1470 1670 88.0%
Fluoranthene 1330 1670 79.6%
Pyrene 1090 1670 65.3%
Butylbenzylphthalate 1340 1670 80.2%
3,3'-Dichlorobenzidine 2730 5000 54.6%
Benzo{a)anthracene 1190 1670 71.3%
bis(2-Ethylhexyl)phthalate 1330 1670 79.6%
Chrysene 1190 1670 71.3%
Di-n-Octyl phthalate 1320 1670 79.0%
Benzo({a)pyrene 1130 1670 67.7%
Indeno(l, 2, 3-cd)pyrene 1120 1670 67.1%
Dibenz {(a,h)anthracene 1220 1670 73.1%
Benzo(g,h,i)perylene 1100 1670 65.9%
1-Methylnaphthalene 1280 1670 76.6%
Total Benzofluoranthenes 2490 3330 74.8%

Semivolatile Surrogate Recovery

d5-Nitrobenzene 58.0%
2-Fluorobiphenyl 60.4%
dl4-p-Terphenyl 70.8%
d4-1, 2-Dichlorobenzene 55.2%
d5-Phenol 62.7%
2-Fluorophenol 62.9%
2,4,6-Tribromophenol 77.6%
d4-2-Chlorophenol 60.5%

Reported in ug/kg (ppb)

FORM III




ANALYTICAL
RESOURCES

INCORPORATED
SW8270 SEMIVOLATILES SOIL/SEDIMENT SURROGATE RECOVERY SUMMARY
Matrix: Soil QC Report No: UT78-AECOM
Project: Central Waterfront
\ Client ID NBZ FBP TPH DCB PHL 2FP TBP 2CP TOT OUT
|
| MB-051012 58.0% 59.2% 72.8% 56.4% 58.9% 60.3% 66.9% 58.4% 0
| LCS-051012 58.0% 60.4% 70.8% 55.2% 62.7% 62.9% 77.6% 60.5% 0
| CBA-SB-8-1-3-0512 54.0% 59.6% 57.6% 52.0% 57.6% 56.5% 73.1% 57.9% 0
|
LCS/MB LIMITS QC LIMITS
(NBZ) = d5-Nitrobenzene (46-102) (32-106)
(FBP) = 2-Fluorobiphenyl (51-105) (39-107)
(TPH) = dl4-p-Terphenyl (55-124) (31-130)
(DCB) = d4-1,2-Dichlorobenzene (48-104) (38-102)
(PHL) = d5-Phenol (44-110) (27-112)
(2FP) = 2-Fluorophenol (38-112) (22~-108)
(TBP) = 2,4, 6-Tribromophenol (54-120) (31-131)
(2CP) = d4-2-Chlorophenol (50-103) (36-104)

Prep Method: SW3546
Log Number Range: 12-8504 to 12-8504

FORM-II SW8270
Page 1 for UT78
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ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS
[ NWTPHD by GC/FID QC Report No: UT78-AECOM
| Page 1 of 2 Project: Central Waterfront
| Matrix: Soil
| Date Received: 05/09/12
| . v/,
| Data Release Authorized: /
‘ Reported: 05/17/12
| Extraction Analysis EFV
| ARI ID Sample ID Date Date DL Range/Surrogate RL Result
|
| UT78A CBA-SB-1-1.5-2.5-051205/15/12 05/16/12 1.00 Diesel Range 280 7,400
12-8487 HC ID: DIESEL/RRO FID3B 50 Motor Oil Range 570 1,800
o-Terphenyl D
UT78B CBA-SB-1-3-5-0512 05/15/12 05/16/12 1.00 Diesel Range 6.1 48
12-8488 HC ID: DIESEL/RRO FID3B 1.0 Motor 0il Range 12 21
o-Terphenyl 86.8%
UT78C CBA-SB-2-0.5-2.5-051205/15/12 05/16/12 1.00 Diesel Range 300 6,600
12-8489 HC 1ID: DIESEL/RRO FID3B 50 Motor Q0il Range 600 1,800
o~Terphenyl D
UT78D CBA-SB-3-1-3-0512 05/15/12 05/16/12 1.00 Diesel Range 30 200
12-8490 HC ID: DIESEL/MOTOR OIL FID3B 5.0 Motor 0il Range 59 420
o-Terphenyl 84.4%
UT78E CBA-SB-4-0.5-2.5-051205/15/12 05/16/12 1.00 Diesel Range 30 220
12-8491 HC ID: DIESEL/MOTOR OIL FID3B 5.0 Motor 0il Range 60 520
o-Terphenyl 83.3%
UT78F CBA-SB-4-3-5-0512 05/15/12 05/16/12 1.00 Diesel Range 6.2 82
12-8492 HC ID: DIESEL/MOTOR OIL FID3B 1.0 Motor 0Oil Range 12 130
o-Terphenyl 91.8%
UT78G CBA-SB-5-3.5-0512 05/15/12 05/16/12 1.00 Diesel Range 6.2 10
12-8493 HC ID: DRO FID3B 1.0 Motor 0il Range 12 <12 U
o-Terphenyl 96.8%
UT78H CBA-SB-5-0-2-0512 05/15/12 05/16/12 1.00 Diesel Range 5.7 16
12-8494 HC ID: DIESEL/MOTOR OIL FID3B 1.0 Motor 0il Range 12 16
o-Terphenyl 97.8%
UT781 CBA-SB-20-0.5-2.5-05105/15/12 05/16/12 1.00 Diesel Range 290 5,500
12-8495 HC ID: DIESEL/RRO FID3B 50 Motor 0Oil Range 580 1,400
o-Terphenyl D
; uT78J CBA-SB-50~3-5-0512 05/15/12 05/16/12 1.00 Diesel Range 5.8 9.8
| 12-8496 HC ID: DRO FID3B 1.0 Motor 0il Range 12 < 12 U
| o-Terphenyl 97.4%
|
} UT78K CBA-SB-6-3-5-0512 05/15/12 05/16/12 1.00 Diesel Range 6.1 7.4
| 12-8501 HC ID: DRO FID3B 1.0 Motor 0il Range 12 < 12 U
i o-Terphenyl 95.8%
| UT78L CBA-SB-7-1-3-0512 05/15/12 05/16/12 1.00 Diesel Range 30 260
| 12-8502 HC ID: DIESEL/MOTOR OIL FID3B 5.0 Motor 0il Range 59 500
o-Terphenyl 91.7%
UT78M CBA-SB-8-3-5-0512 05/15/12 05/16/12 1.00 Diesel Range 35 650
12-8503 HC ID: DIESEL/MOTOR OIL FID3B 5.0 Motor 0il Range 71 1,200
o-Terphenyl 1008

FORM I




ANALYTICAL @
RESOURCES
ORGANICS ANALYSIS DATA SHEET INGORPORATED
TOTAL DIESEL RANGE HYDROCARBONS
NWTPHD by GC/FID QC Report No: UT78-AECOM
Page 2 of 2 Project: Central Waterfront
Matrix: Soil
Date Received: 05/09/12
Data Release Authorized: /%g?
Reported: 05/17/12
Extraction Analysis EFV .
ARI ID Sample ID Date Date DL Range/Surrogate RL Result
UT78N CBA-SB-8~1-3-0512 05/15/12 05/16/12 1.00 Diesel Range 31 570
12-8504 HC ID: DIESEL/MOTOR OIL FID3B 5.0 Motor 0il Range 62 1,100
o-Terphenyl 95.4%
UT780 CWMW-18-7-9-0512 05/15/12 05/16/12 1.00 Diesel Range 33 1,300
12-8505 HC ID: DIESEL/MOTOR OIL FID3B 5.0 Motor 0il Range 66 660
o-Terphenyl 96.6%
UT78pP CWMW-18-13-15-0512 05/15/12 05/16/12 1.00 Diesel Range 6.2 7.4
12-8506 HC ID: DRO FID3B 1.0 Motor 0il Range 12 <12 U
o-Terphenyl 97.4%
UT78Q CBA-SB-80-3-5-0512 05/15/12 05/16/12 1.00 Diesel Range 36 560
12-8507 HC ID: DIESEL/MOTOR OIL FID3B 5.0 Motor Oil Range 71 960
o-Terphenyl 92.9%
UT78R CBA-TP-7-0-1-0512 05/15/12 05/16/12 1.00 Diesel Range 5.9 18
12-8508 HC ID: DRO/MOTOR OIL FID3B 1.0 Motor 0il Range 12 27
o-Terphenyl 98.4%
MB-051512 Method Blank 05/15/12 05/16/12 1.00 Diesel Range 5.0 < 5.0U
12-8509 HC ID: --- FID3B 1.0 Motor 0il Range 10 < 10 U
o-Terphenyl 90.8%
UT788 CBA-SB-2-3-5-0512 05/15/12 05/16/12 1.00 Diesel Range 5.7 26
12-8509 HC ID: DIESEL/RRO FID3B 1.0 Motor 0Oil Range 11 12
o-Terphenyl 94.6%

Reported in mg/kg (ppm)

EFV-Effective Final Volume in mL.
DL-Dilution of extract prior to analysis.
RL-Reporting limit.

Diesel range quantitation on total peaks in the range from C12 to C24.
Motor 0Oil range quantitation on total peaks in the range from C24 to C38.
HC ID: DRO/RRO indicates results of organics or additional hydrocarbons in
ranges are not identifiable.

FORM I MT?@;@@Lmﬁ




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
| NWTPHD by GC/FID Sample ID: CBA-SB-2-3-5-0512
‘ Page 1 of 1 MS/MSD
Lab Sample ID: UT78S QC Report No: UT78-AECOM
‘ LIMS ID: 12-8509 Project: Central Waterfront
Matrix: Soil
Data Release Authorized:/ Date Sampled: 05/08/12
‘ Reported: 05/17/12 Date Received: 05/09/12
Date Extracted MS/MSD: 05/15/12 Sample Amount MS: 8.73 g-dry-wt
| MSD: 8.71 g-dry-wt
Date Analyzed MS: 05/16/12 16:44 Final Extract Volume MS: 1.0 mL
MSD: 05/16/12 17:03 MSD: 1.0 mL
Instrument/Analyst MS: FID3B/MH Dilution Factor MS: 1.00
MSD: FID3B/MH MSD: 1.00
Percent Moisture: 15.1%
Spike MS Spike MSD
Range Sample MS Added-MS Recovery MSD Added-MSD Recovery RFD
Diesel 25.6 174 172 86.3% 181 172 90.3% 3.9%

TPHD Surrogate Recovery

MS MSD
o-Terphenyl 95.0% 99.6%

Results reported in mg/kg
RPD calculated using sample concentrations per SW846.

FORM III
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ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
NWTPHD by GC/FID Sample ID: LCS-051512
Page 1l ofl LAB CONTROL
Lab Sample ID: LCS-051512 QC Report No: UT78-AECOM

‘ LIMS ID: 12-8509 Project: Central Waterfront

| Matrix: Soil 7
Data Release Authorized: / Date Sampled: NA

Reported: 05/17/12 Date Received: NA

| Date Extracted: 05/15/12 Sample Amount: 10.0 g-dry-wt

| Date Analyzed: 05/16/12 09:09 Final Extract Volume: 1.0 mL
Instrument/Analyst: FID3B/MH Dilution Factor: 1.00

|

Lab Spike

Range Control Added Recovery
Diesel 133 150 88.7%

TPHD Surrogate Recovery

o-Terphenyl 92.9%

Results reported in mg/kg

FORM III
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ANALYTICAL
RESOURCES

INCORPORATED
TOTAL DIESEL RANGE HYDROCARBONS-EXTRACTION REPORT
ARI Job: UT78
Matrix: Soil Project: Central Waterfront
Date Received: 05/09/12
Client Final Prep

ARI ID Client ID Amt Vol Basis Date

12-8487-UT78A CBA-SB-1-1.5-2.5-058.81 g 1.00 mL D 05/15/12
12-8488-UT78B CBA-SB-1-3-5-0512 8.18 g 1.00 mL D 05/15/12
12-8489-UT78C CBA-SB-2-0.5-2.5-058.37 g 1.00 mL D 05/15/12
12-8490-UT78D CBA-SB-3-1-3-0512 8.42 g 1.00 mL D 05/15/12
12-8491-UT78E CBA-SB-4-0.5-2.5-058.29 g 1.00 mL D 05/15/12
12-8492-UT78F CBA-SB-4-3-5-0512 8.10 g 1.00 mL D 05/15/12
12-8493-UT78G CBA-SB-5-3.5-0512 8.10 g 1.00 mL D 05/15/12
12-8494-UT78H CBA-SB-5-0-2-0512 8.73 g 1.00 mL D 05/15/12
12-8495-UT781 CBA-SB-20-0.5-2.5-08.60 g 1.00 mL D 05/15/12
12-8496-UT78J CBA-SB-50-3-5-0512 8.54 g 1.00 mL D 05/15/12
12-8501-UT78K CBA-SB-6-3-5-0512 8.21 g 1.00 mL D 05/15/12
12-8502-UT78L CBA-SB-7-1-3-0512 8.46 g 1.00 mL D 05/15/12
12-8503-UT78M CBA-SB-8-3-5-0512 7.07 g 1.00 mL D 05/15/12
12-8504-UT78N CBA-SB-8-1-3-0512 8.03 g 1.00 mL D 05/15/12
12-8505-UT780 CWMW-18-7-9-0512 7.62 g 1.00 mL D 05/15/12
12-8506-UT78P CWMW-18-13-15-0512 8.00 g 1.00 mL D 05/15/12
12-8507-UT78Q CBA-SB-80-3-5-0512 7.04 g 1.00 mL D 05/15/12
12-8508-UT78R CBA-TP-7-0-1-0512 8.51 g 1.00 mL D 05/15/12
12-8509-051512MB1 Method Blank 10.0 g 1.00 mL - 05/15/12
12-8509-051512LCS1 Lab Control 10.0 g 1.00 mL - 05/15/12
12-8509-UT78S CBA-SB-2-3-5-0512 8.74 g 1.00 mL D 05/15/12
12-8509-UT78SMS CBA-SB-2-3-5-0512 8.73 g 1.00 mL D 05/15/12
12-8509-UT78SMSD CBA-SB-2-3-5-0512 8.71 g 1.00 mL D 05/15/12

Basis: D=Dry Weight W=As Received
Diesel Extraction Report
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Matrix: Soil

{OTER) = o-Terphenyl

Page 1 for UT78

TPHD SURROGATE RECOVERY SUMMARY

QC Report No:
Project:

UT78-AECOM
Central Waterfront

Client ID OTER TOT OUT
CBA-SB-1-1.5-2.5-0512 D 0
CBA-SB-1-3-5-0512 86.8% 0
CBA-38B-2-0.5-2.5-0512 D 0
CBA-SB-3-1-3-0512 84.4% 0
CBA-SB-4-0.5-2.5-0512 83.3% 0
CBA-SB-4-3-5-0512 91.8% 0
CBA-SB-5-3.5-0512 96.8% 0
CBA~SB-5-0~2-0512 97.8% 0
CBA-SB~20-0.5-2.5-0512 D 0
CBA-SB-50-3-5-0512 97.4% 0
CBA-8B-6-3~5-0512 95.8% 0
CBA-SB-7-1-3-0512 81.7% 0
CBA-SB-8-3-5-0512 100% 0
CBA-SB-8-1-3-0512 95.4% 0
CWMW-18-7-9-0512 96.6% 0
CWMW-18-13~15~0512 97.4% 0
CBA-SB-80-3-5-0512 92.9% 0
CBA-TP-7-0-1-0512 98.4% 0
051512MBS 90.8% 0
051512LCS 92.9% 0
CBA-S8B-2-3-5-0512 94.6% 0
CBA-SB-2-3-5-0512 MS 95.0% 0
CBA-SB-2-3-5-0512 MSD 99.6% 0
LCS/MB LIMITS QC LIMITS
(50-150) (50-150)

Prep Method:
Log Number Range: 12-8487 to

Sw3546

FORM-II TPHD

12-8509

s

1

i

4l

e
|

ANALYTICAL
RESOURCES
INCORPORATED




Data File! Achem3/fid3b,1/20120515,h 0516k006,d

Date ¢ 16-MAY-2012 03150
Client ID: UT7SMESL
Sample Infoy UT7SMEBSL

Column phased RTR-1

Instrument: fid3b,i

Operatort MH

Column diameteri 0,25
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Data Filet Achem3d/fid3b,i/20120816, b /05160007 d
Date 3 16-MAY-2012 03302

Client ID: UT78LCSS1

Sample Infoi UT7SLCSS1

Page 1

Instrumenty fid3b,i

Operatori MH

Column phasei RTX-1 Column diameter: 0,25
sohen3/fid3b, i/201206516, b 0516007 d
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Data File: /chem3/fid3b,1/20120516,.b6/0516b007.d ot
Injection Date: 16-MAY-2012 09:09 e
Instrument: fid3b.i

Client Sample ID: UTPBLCSS! ha

i)
It

o

Mwa..gm

-

_mﬁw
P

HPBBS0 GC Data. 0516k007.d: 0.000 to 9,989 Min

o-terph

Y {x1076)

Cia
5.264
Triacon Surr

4,780
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C14
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9
5.152
07206
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6.054
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FID:3B-2C/RTX-1 UT78LCSS1 FID:3B SIGNAL
g HPEB30 GC Data, 0516b007.d
b &
I [
1. B3
b
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1.3
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16 2.0 204 2.8 3.2 3.6 4.0 4.4 4.8 5.2 5.6 6.0 6.4 6.8 7.2 7.6 8.0 8.4 8.8 9.2 9.6
Time (Min)

MANUAL INTEGRATION

>i¢ Baseline correction

2. Poor chromatography
‘ 3. Peak not found

4, Totals calculation

5. Other

Analyst: Mt Date:ﬁS




Data File:d /chem3/Ffid3b,i/20120516,b 05160003, d

Date 1 16-MAY-2012 093128
Client ID: CBA-SB-1-1,5-2,5-05
Sample Infoi UT7SA,50

Column phase: ETH-1

Instrumenty fid3b,i

Operator: MH

Column diameteri 0,25
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Data Filet Achem3Afid3b,i/20420616,b 05150009, d
Date 3 16-MAY-2012 093147

Client ID$ CBA-5B-1-3-5-0512

Sample Infoi UT73E

Column phase: RTH-1

Instrument: fid3b,i

Operatory MH

Column diameters

0,25

Paze 1

¥o(xA0™G)

1,2-

1.1-

0.8-

0,7-

~Toluene (1,297)

-C3 (1,586)
~C10 (33,1207

Aochem3AFid3b, 1420120816, b 05160002, d

T
o—terph (5,577

Ciz (3,918
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-Ci6 (5,027
-C18 (5,478
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|
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2.9 4.2 4.5 4.8 B, 5
sl
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-C26 (6,844

[

6.9

-Triacon Surr (7,3338)
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-C34 (7.861>
-C36 (2
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|

-C40 (3,683
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Data File: /chem3/fid3b.i/20120516,b/0516b009.d
Injection Date: 16-MAY-2012 09:47

Instrument: fid3b.i

Client Sample ID: CBA-SB-1-3-5-0512

HPBEES0 GC Data, 09516b009.d: 0.000 to 9,989 Min

o-terph

T (x1076)
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. . . .
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FID:3B-2C/RTX-1 UT78B FID:3B SIGNAL

Yo {x10763

o HFBE90 GC Data., 0516b00S.d

o-terph

| [ I | 1 | A B R
1,2 1.6 2,0 2.4 2,8 3,2 3.6 4.0 4,4 4,8 5.2
Time (Min)

P
5.6 6.0

friacon Surr

MANUAL INTEGRATION

;ﬁ& Baseline correction
Poor chromatography

[\

3. Peak not found
4. Totals calculation
5. Other

Date: 5 '? /

Analyst: ﬂ7k+




Data Filet schem3/Fid3b,i/20120516,b 05160010, 4
Date ¢ 16-MAY-2012 10106

Client ID{ CBA-5B-2-0,5-2,5-05

Sample Infoi UT/3C,50

Column phasey RTK-1

Instrumenti fid3b,i

Operatori MH

Column diameter:

0,25

Page 1
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Y (xd10n~E)
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-C8 (1.611)
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Aohem3 fid3b, 1720120516, b 05160010, d
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-C32 (7,627
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-C36 (8.,081>
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Data Filei Achem3d/Fid3b,i/20120016, /00160011 ,d
Date 3 16-MAY-2012 10125

Client IDy CBA-SB-3-1-3-0512

Sample Info3 UT78D,5

Column phasey RTH-1

Page 1

Instrument: fid3b,i

Dperator: MH

Column diameter: 0,25
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Data File: /chem3/fid3b,1/20120516.H/0516b011 . d
Injection Date: 16-MAY-2012 10:25

Instrument: fid3b.i

Client Sample ID: CBA-SB-3-1-3-0512

a=a=

T

Y o ix10761
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N1 RODCIET Y
SoneTteeaseoue rum st > suetiurt *oae st
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HFEE30 GC Data,

0516b011.4d:

0.000 to 9.9838 Min
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FID:3B-2C/RTX-1 UT78D FID:3B SIGNAL

Py HPE830 GC Data, 0Fi6bO11.d
- I D) &
3., 3140

3.29%

e—ter

Triacon Surr

Y {x1075)
-
m
|

Ml s ,=...u,.uumuilmlmmnm‘lm | (H\' (\H | ' RN . ' e

| Time (Min)

| MANUAL INTEGRATION

jﬂl Baseline correction
2. Poor chromatography
3. Peak not found

4. Totals calculation

5. Other

Analyst: /”th Date: :;Z’?}272
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eBEie3




Data File: Achem3/fid3b, i 20120516 ,b 05160012, d
Date : 16-MAY-2012 103144

Client ID: CEA-S5B-4~0,5-2,5-05

Sample Info: UT7BE,S

Column phases RTX-1

Instrument: fid3b,

Operatori MH

Column diameter:

i
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Data File: /chem3/fid3b,i/20120516,.b/0516b012,d
Injection Date: 16-MAY-2012 10:44

Instrument: fid3b.1i

Client Sample ID: CBA-S5B-4-0.5-2.5-05

fat=Ya)
=4

1
T

Y (x1076)

HP6B90 GC Data, 0516b012.d: 0,000 to 9,989 Min

Triacon Sure




‘ FID:3B-2C/RTX-1 UT78E FID:3B SIGNAL

HP&830 GC Data. Oq%6b012.d

4+,

-a—E£en,

Triacon Sure

Y {x10°3)

all 6 “ Ml s

.0 8.4 8.8

vt e e o ‘ L . |
2,0 2.4 2,8 3.2 3.6 4.0 4.4 4.8 .
Time (Min}

.

MANUAL INTEGRATION

)ﬂ. Baseline correction

2. Poor chromatography
‘ 3. Peak not found

1 4. Totals calculation

| S. Other

Analyst: Mé._.ﬁ Date: S [t Y/ 4




Data File! Achem3/fid3b,i/20120616,kb/05160b013,d
Date 1 16-MAY-2012 11303

Client ID: CBA-SB-4-3-5-0512

Sampele Infoi UTYSF

Column phase: RTR-1

Instrument: fid3b,i

Operator: MH
Column diameter: 0,25

e
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Data File: /chem3/fid3b,1/20120516,5/05166013,d
Injection Date: 16-MAY-2012 11:03

Instrument: fid3b,i

Client Sample ID: CBAR-S5B-4-3-5-0512
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HP&890 GC Data,

0516b013.d:

0,000 to 9.989 Min
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FID:3B-2C/RTX-1 UT78F

FID:3B SIGNAL

{x1078)

Y

HP6890 GC Data,
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—TIriacon Surr
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e
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2.0 2.4 2,8 3,2 3.6 8.8 9.2
Time (Min)

MANUAL INTEGRATION

Baseline correction
2. Poor chromatography
3. Peak not found
4. Totals calculation
5. Other
Analyst: T Date: .S /t
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Data File: Achem3/fid3b,1/2012¢516,b 0516014 ,d Page 1

Date ¢ 16-HAY-2012 113122 i
i

Client ID: CBA-SE-5-3,5-051Z2 Instrument: fid3b,i \

g
Sample Infoi UT78G mﬂ
(petrator: MH wmw
Column phase; RTX-1 Column diameter: 0,28 me
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Data Filet /chem3d-/fidib,i/20120616,b /05160015, d

Date @ 16-MAY-Z2012 11341
Client 1D} CBA-SE-5-0-2-0512
Sample Infoi UT7EH

Instrument: fid3k,i

Operatord MH

Page 1

Column phase? RTX-1 Columnh diameter: 0,25
Johem3 fid3b, 1,20120616, b/ 05160015, d
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Data Filed Achem3/Fid3b,1i/20120516,b 00160013, d FPage 1
Date 3 16-MAY-20412 12338
Client 1D3 CEBA-SB-20-0,5-2,5-0 Instrumenty fFid3Zb,i
Sample Info3 UT781.50
Operator: MH
Column phase? RTX-1 Column diameter: 0,25

sohem3AFid3b, 1720120616, b /05160015, d
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Datz Filey Zohem3/fid3k, /20120516, b /0016015, d
Date : 16-MAY-2012 12157

Pzge 1

iy
Client ID: CBA~SB-50-3-5-0512 Instruments fFid3b,i ﬁ%
Sample Infoi UTF8J .@k
Dperator: MH ,mw
Column phase: RTX-1 Column diameteri 0,25 h%%
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Data Filet Achem3/fid3b,1/20120516, b 05160020, d
Date 3 16-MAY-2012 13115

Client ID? CBA-SB-6-3-G-0512

Sample Infoi UT72K

Instrument: fFid3b,i

Operator: MH

Page 1

Column phase: RTH-1 Column diameteri 0,25
/ochem3/fid3b, i 20120516, b /OS16L0O20 o
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Data File:d Schem3/Fid3b, i /20120616, b 05160021 ,d Page 1
Date 3 16-MAY-2012 13335
Client ID$ CBA-SB-7-1-3-0512 Instrument? fid3b,i
Sample Infoy UT78L,5
Operatori MH
Column phaset RTX-1 Column diametery 0,25

Yo (x10°8)

Aohem3SFid3h, 1720120616, bA05160021 . d
7,5: o
N¢LM
3,3-
3,2
3,11
30!
2.9
2.8
2,7:
2,61
2,5:
2,41
2,3:
2,2
2,11
2,0.
1,9
1,8
1,7
1.6:
1,5:
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1,3
1,2
1.1
1,01
0,9:
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0,71
0.6
0,5:
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0.3

o-terph (5,571

~Triacon Surr (7.384)

~C2g (7,124>

-C24 (6,545)
-C25 (6,702
-C26 (6,844)

~C20 (5,870
-C22 (6,222)

-C18 (5,475

-C32 (7.627)

-C16 (5,028>

-Ci4 <4,512>
-C34 (7,353

luene (1,298
-C36 (8,080

~C10 (3,116)
-C12 (3,917)
-c38 (8,339

—C40 (5,669)

-C8 (1,538

L S e e e e e . .. . .. .. ........_...
1,2 1,5 1.2 mhe 2.4 2,7 3.0 3,3 3.8 2,2 4,2 4,58 4.8 mhw 5,4 5,7 &£,0 6,3 6,6 ¢,9 7,2 7,85 7.8 8.1 8.4 m“u 9,0 9.2 9.6
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Data File: /chem3/fid3b,1/20120516,.b/0516b021
Injection Date: 16-MAY-2012 13:35

Instrument: fid3b.i

Client Sample ID: CBA-SB-7-1-3-03512
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HPBEB90 GC Data.
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FID:3B-2C/RTX-1 UT78L FID:3B SIGNAL

HP6890 GC Data, Oq%6b021.d
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Triacon Surr

flii TR

Tyt i
Il i " o .
Wi L A A " i 1+
| L A
Coey LA I ' )
6.0 6.4

S Ce
. . 6.8 . . .0 8.4 8.8

Time (Min)

56

.

Ll

ey
9.2 9.6

MANUAL INTEGRATION

Baseline correction
2. Poor chromatography

3. Peak not found

4. Totals calculation
|
| 5. Other

| Analyst: /\1+T Date: S /I !




Data Filet Achem3 /fidib,i 20120016, b 08160022,
Date ¢ 16-MAY-2012 13:54

Client ID$ CBA-SB-B-3-5-0512

Sample Infoi UT78M,5

Column phase? RTX-1

Instrument i

Operatori MH

Column diamstert

fid3b,i

0,25

Page 1

Yo (x10~5)
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3.3
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0,3
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1.2 1.5

~Toluene (1,309>
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e %:—mo (3,115

4.8 =4 24 2i7 3w

—Cl2 (3,915

/chemi/Fid3b

-Cie (5,027)

4 C4.9112

L 1A20120516 , /05160022, d

=~

o—terph (5,574

22 (6,223)

-C13 (b,.477>

6.3

-C24 (&,546)
=C26 (E6,700)

26 (6,845)

6,6

.m.m.

28 (7,123>

7.2 7.5 7.8

Triacon Surr (7,333>

-C32 (7.,631>

=~C34 (7.,855>

=C36 (3.,079)

C38 (6,336

L6832

-C40 (&
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Data File:

/chem3/+1d3b,1/20120516
Injection Date: 16-MAY-2012 13;54
Instrument: fid3b.i

Client Sample ID: CBA-5B-8-3-5-051Z2

b/0516b022 . d

Y (x1076)

-
.
-
I B R

1.0-

1077

HPE890 GC Data.

0516b022.d:

0.000 to 9,989 Min

o-terph

Triacon Surr




FID:3B-2C/RTX-1 UT78M FID:3B SIGNAL

ivIN HP&890 GC Data, O§%6b022.d
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+ 4
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! A v M o v . ' L L tor R tor N N N
1,2 1.6 2,0 2.4 2,8 3.2 3 6 4. . 4‘8 5.2 5.6 .0 . N 7.2 7.b 8.0 8 4 8 8 9,2 9.6
Time (Min)

|

' I
J||mn||\|[||||1M N“

MANUAL INTEGRATION

>Q Baseline correction
2. Poor chromatography
3. Peak not found

4, Totals calculation

5. Other

Analyst: NTT Date: 5/(?/’1

T7R: - BBiuds




Data Filet Achem3Afid3b,1/20120516,b 05160023, d
Date ¢ 16-MAY-2012 14313

Client 1B} CBA-3E-8-1-3-0512

Sample Infoi UTYBN,.5

Column phase} RTK-1

Instrument:

Operator: MH
Column diameters:

fidab,i

0,25

Page 1

Y (x10~B)

4,14
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3.94
3,84
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3,61
3.5
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0,3
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T
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=C10 3,119
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Data File: /chem3/fid3b.i/20120516.b/0516b023.d
Injection Date: 16~-MAY-2012 14:13

Instrument: fid3b.i

Client Sample ID: CBA-5B-8-1-3-0512

Uz

=
¥
-8

HPE390 GC Data, 0516b023.d: 0,000 to 3,989 Min
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FID:3B-2C/RTX-1 UT78N FID:3B SIGNAL

HPEB90 GC Data. 0§%6b023.d

4

Triacon Surr

.217

I ” ‘ .
ot ...m”nmnﬂl\ii\\l\”“”“ _

| MANUAL INTEGRATION

| Baseline correction
‘ Poor chromatography

w oK

Peak not found
4. Totals calculation
5. Other
Analyst: ,hiff Date: S lﬁly
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Data File! Achem3/fid3b,i/20120516, bA08100024 . d Page 1
Date $ 16-MAY-2012 14132
Client ID: CWMW-18-7-2-0512 Instrument: fid3b,i
Sample Infot UT7S0,5 ‘
Operatari MH
Columh phased RTX-1 Column diameter: 0,25

Johen3/fid3b, /20120516 b/ 0B16k024 . d
B.0-
4,8-

4,6-

o-terph (5,575

A.AM
420
3.8:
360

3,4

o
¢
-C16 (5,032)

(5,478)

Yo (x10"B)

(5,870
~Triacon Surr (7,386)

-C22 1%,222)

-C24 (5,547)
~C25 (56,698)

-C26 (6.847)

iy

ES

)
23,9150
-C25 (7.124)

-C32 (7,625

7 0.6

g
T
-C8 (1,887}
-C10 (32,1215
-C34 (7,561)
-C3& (3,078
-C33 (8,323
—C40 (B,673)

g
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)
=Toluene (1,299)
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Data File: /chem3/fid3b.1/20120516.b/05160024.d
Injection Date: 16-MAY-2012 14:32

Instrument: fid3b.i

Client Sample ID: CUWMW-18-7-9-0512

HP&B830 GC Data. 0516b024,d: 0,000 to 9.989 Min
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FID:3B-2C/RTX-1 UT780

FID:3B SIGNAL
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HP6890 GC Data, 0946b024.d
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MANUAL INTEGRATION

| )Q Baseline correction
2. Poor chromatography

Peak not found

4. Totals calculation

5. Other

’\/\
Analyst: ’ Z!j‘

Date: S/?—Z’ Z
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Data File? Achem3/fid3b,i/20120516,b /05160025, d
Date 3 1o~-MAY-2012 14351
Client ID3 CWMW-13-13-15-0G12

Instrument: fFid3b,i

Page 1

™

Hhm..H“m..Hhm..m“H4 M“a‘ M“u. MHQ. M“m. whm.4uh®. ahm

4.5 4.8 6.1 5.4 5.7 6.0 6,3 6.6
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,”m.x
Sample Infoir UT78P _ﬁ&
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Operator: MH ,ﬁ@
; Jigk
Column phase: RTX-1 Column diameteri 0,25 MW
[
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Data File:
Date : 16-MAY-2012 15:10
Client ID$ CRA-SE-80-3-5-0512
Sample Infoi UTZ80,5

Column phase; RTH-1

Aochem3/Fid3b, 1420120016, b /05160025 . d

Paze 1

Instrumenty fid3b,i
Operatori MH

Column diameter: ¢,25

o (x10~ED

2,74
3.6
3.5:
3,44
3,3
3.z:
7,1
3,0:
2,9
2.8
2,7:
2,61
2,84
2,42
2,3
2,24
2,11
2,04
1,94
1,81
1,7:
1,61
1,5
1,41
1,3
1,2:
1,14
1,0:
9,9
0,8
0,74
0,61
0.5:
0.4
0,34

=4
+
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e
=Toluene (1,295

-C& (1,8862

1.2

1.5 1.8 2.1 2.4 2.7

: z-{i@ (3,1162

Aochem3AFid3b, 1420120016, b 05160026, d

—

o-terph (5,574

-Triacon Surr (7,388)

3 (7.124)

25 (6,700

~C24 (5,549
026 (65,8461

-C22 (6,223

-C16 (55,0282
—C32 (7,630

14 (4,512)
~C34 (7.855)

~C12 (3,914)
-C36 (8,079
-C32 (8,334:
-C40 (8,675)

9.7 9.0 9.3 9.6 9.9

.m+&.




Data File: /chem3/fid3b.1/20120516,.b/05160026,d
Injection Date: 16-MAY-2012 15:10

Instrument: fid3b.i

Client Sample ID: CBA-SB-80-3-5-0512

HP6B90 GC Data, 051Ab0Z26.d: 0,000 to 9.989 Min
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o-terph
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FID:3B-2C/RTX-1 UT78Q FID:3B SIGNAL

HP&BY0 GC Data. Oq%6b026.d

4

Triacon Surr

1'6 2.0 2.4 2.8 3.z 3.6 hl 5.2 55054 6.8 72 7.5 8.0 “| HH 9.6

Time (Min)

MANUAL INTEGRATION

>ﬂ Baseline correction
2. Poor chromatography
3. Peak not found

4. Totals calculation

5. Other

Analyst: Mtj Date: «Sl !




Data File: Zchem3/fid3b,1/20120515,b/0516h029,d
Date 3 16~MAY-2012 16307

Client 1D! CBA-TP-7-0-1-0512

Sample Infoir UT78R

Instrument: Fid3b,i

Operatori HH

Page 1

Calumn phase: RTH-1 Column diameteri 0,25
¥
Aohem3/Fid3b, 1720120516, b 0516029, d
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Data File: /chem3/fid3b.i/20120516,b/0516b029.d
Injection Date: 16-MAY-2012 16:07

Instrument: fid3b.i

Client Sample ID: CBA-TP-7-0-1-0512

HP6830 GC Data. 0516B029.d: 0.000 to 9.989 Min

Eﬂm

o-terph

Y (x1076)

Triacon Surr

&) .\:duiz.z!..::.!i.‘!.: ..:. nSRY primpmarity .
? ur Y

G.4 0.8 H.M u. m‘o N‘A m m 3.2 3.6 4.0 4.4




{1078}

v

FID:3B-2C/RTX-1 UT78R FID:3B SIGNAL

i HFBBS0 GC Data. 0516b023.d
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A (PRI
HTENIN T IR ALl

’ "' ot I ] I
4,0 4.4 4.8 5.2 5.6 56,0
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pﬁn«\ WY € G T B W 4 A
i il i by didiiti
L e ey
6.4 ©.8 7.2

AN e b

Triacon Surr

MANUAL INTEGRATION

)() Baseline correction
2. Poor chromatography
3. Peak not found
4. Totals calculation

5. Other

Analyst: Mﬁ Date: 52/ ZZ] 2




Data File: Achem3/fid3b,1/20120814 b 06160030, d Page 1
Date @ 16-HMAY-2012 163125
Client ID} CBA-SB-2-3-5-0512 Instrument: Fid3b,i
Sample Infoi UT?8S
Operatori MH

Y (x1076)

Column phased RTX-1 Column diameter: 0,25
Zchend fid3b, 1/20120616 , b /05160030, d
%
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L
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T e e e T q>wL. — T
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Data File: /chem3/fid3b.1/20120516,b/0516b030.d
Injection Date: 16-MAY-2012 16:25

Instrument: fid3b.i

Client Sample I0: CBA-SB-2-3-5-0512

Y (x1076)

45

o

I A 3+ U
WNET s 00 pesremesta bt b 5 umor’ ehet,

T R
[ g1

HPES90 GC Data.

0516b030.d:

T T

T T T T P
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0,000 to 9,989 Min

o-terph
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FID:3B-2C/RTX-1 UT78S FID:3B SIGNAL

HP6890 GC Data. 0516b030.d

—-o~terph

Triacon Surr
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R A D S LA R
4,8 5.2 5.6 6.0 6.4
Time (Min»

CIOR O RO v e
1,1 T i

.2 9.6

MANUAL INTEGRATION

){5 Baseline correction
Poor chromatography
Peak not found

Totals calculation

W N

5. Other

Analyst: /7 (i Date: S/l}/'l

=4




Data File: /chem3/fid3kb, i /20120616 ,b 05160031, d Fage 1
Date 3 16-MAY-2012 15344 s
H
Client ID; CEA-SB-2-3-G-05 MS Instrument: fid3b,i I
Sample Infoi UT78SMS sy
Dperator: MH wmmm
Columh phaset RTH~1 Column diameter: 0,25 ﬂmw
ohem3 Fid3k, 1/20120816, b 08160031, o ﬁw
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Data File: schem3/fid3b,1/20120515.5/05160031.d
Injection Date: 16-MAY-2012 15:44

Instrument: fid3b.i

Client Sample ID: CBA-5B-2-3-5-05 MS

HFBB30 GC Data, 0516w031.d: (.000 to 9,989 Min
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Poor chromatography

| 3. Peak not found
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Data File: /chem3/fid3b,1i/20120516,b/05160032.d
Injection Date: 16-MAY-2012 17:03

Instrument: fid3b,1

Client Sample ID:

HPEBS0 GC Data. 0516b032.d: 0.000 to 9.989 Min
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ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Aliphatic/Aromatic GC-EPH Sample ID: CBA-SB-8-1-3-0512
Page lofl SAMPLE
Lab Sample ID: UT78U QC Report No: UT78-AECOM
LIMS ID: 12-8511 Project: Central Waterfront
Matrix: Soil ,%%7
Data Release Authorized: 7 Date Sampled: 05/08/12
Reported: 05/21/12 Date Received: 05/09/12
Date Extracted: 05/15/12 Sample Amount: 8.22 g-dry-wt
Percent Moisture: 19.4% Final Extract Volume: 1.0 mL
Aliphatic
Date ARnalyzed: 05/18/12 16:15
Instrument/Analyst: FID8/MH Dilution Factor: 1.00
Aromatic
Date Analyzed: 05/19/12 01:20
Instrument/Analyst: FID8/MH Dilution Factor: 1.00
Range RL Result
C8-C10 Aliphatics 2,400 6,000 B
C10-Cl2 Aliphatics 2,400 4,600
Cl12-Cl6 Aliphatics 2,400 28,000
Cl16-C21 Aliphatics 2,400 45,000
C21-C34 Aliphatics 2,400 130,000
C8-C10 Aromatics 2,400 < 2,400 U
Cl1l0-Cl2 Aromatics 2,400 < 2,400 U
Cl12-Cl6 Aromatics ; 2,400 5,700
Cl16-C21 Aromatics 2,400 30,000
C21-C34 Aromatics 2,400 71,000

Reported in pg/kg (ppb)

EPH Surrogate Recovery

Aliphatic 1-Chlorcoctadecane 77.4%

Aromatic o-Terphenyl 110%

FORM I




ANALYTICAL @
RESOURCES

ORGANICS ANALYSIS DATA SHEET INCORPORATED
Aliphatic/Aromatic GC-EPH Sample ID: MB-051512
Page 1 of 1 METHOD BLANK
‘ Lab Sample ID: MB-051512 QC Report No: UT78-AECOM
‘ LIMS ID: 12-8511 Project: Central Waterfront
| Matrix: Soil )
‘ Data Release Authorized: Date Sampled: NA
‘ Reported: 05/21/12 | Date Received: NA
1 Date Extracted: 05/15/12 Sample Amount: 10.0 g-as-rec
| Percent Moisture: NA Final Extract Volume: 1.0 mL
Aliphatic
Date Analyzed: 05/18/12 14:36
Instrument/Analyst: FID8/MH Dilution Factor: 1.00
Aromatic
Date Analyzed: 05/18/12 23:42
Instrument/Analyst: FID8/MH Dilution Factor: 1.00
Range RL Result
C8-C10 Aliphatics 2,000 2,000
Cl0-Cl2 Aliphatics 2,000 < 2,000 U
Cl2-Cl6 Aliphatics 2,000 < 2,000 U
Cl6-C21 Aliphatics 2,000 < 2,000 U
C21-C34 Aliphatics 2,000 < 2,000 U0
C8-C10 Aromatics 2,000 < 2,000 U
Cl10-Cl2 Aromatics 2,000 < 2,000 U0
Cl2-Clé6 Aromatics 2,000 < 2,000 U
Cl16-C21 Aromatics 2,000 < 2,000 U0
C21-C34 Aromatics 2,000 < 2,000 U

Reported in ug/kg (ppb)

EPH Surrogate Recovery

Aliphatic 1-Chlorooctadecane 90.9%

Aromatic o-Terphenyl 90.3%

FORM I




| ANALYTICAL
’ RESOURCES
’ ORGANICS ANALYSIS DATA SHEET INCORPORATED
Aliphatic/Aromatic GC-EPH Sample ID: LCS-051512
| Page 1 of 1 LAB CONTROL
1 Lab Sample ID: LCS-051512 QC Report No: UT78-AECOM
| LIMS ID: 12-8511 Project: Central Waterfront
Matrix: Soil ,
| Data Release Authorized: Date Sampled: NA
‘ Reported: 05/21/12 [ Date Received: NA
| Date Extracted: 05/15/12 Sample Amount: 10.0 g-as-rec
| Final Extract Volume: 1.0 mL
|
| Aliphatic
Date Analyzed: 05/18/12 15:01
Instrument/Analyst: FIDB/MH Dilution Factor: 1.00
Aromatic
Date Analyzed: 05/19/12 00:07
Instrument/Analyst: FID8/MH Dilution Factor: 1.00
Lab Spike
Range Control Added Recovery
C8-C10 Aliphatics 12000 B 15000 80.0%
Cl0-C12 Aliphatics 12000 15000 80.0%
Cl12-Cl16 Aliphatics 16000 15000 107%
C16-C21 Aliphatics 15000 15000 100%
C10-Cl12 Aromatics 12200 15000 81.3%
Cl2-Cl6 Aromatics 12900 15000 86.0%
Cl16~-C21 Aromatics 27300 30000 91.0%
C21-C34 Aromatics 29700 30000 938.0%

Results reported in pg/kg

EPH Surrogate Recovery

Aliphatic 1-Chlorococtadecane 92.6%

Aromatic o-Terphenyl 95.3%

FORM III




ANALYTICAL @
RESOURCES
INCORPORATED

ALEPH SURROGATE RECOVERY SUMMARY

‘ Matrix: Soil QC Report No: UT78-AECOM
Project: Central Waterfront

Client ID COD TOT OUT
MB-051512 90.9% 0
LCS-051512 92.6% 0
CBA-SB-8-1-3-0512 77.4% O
LCS/MB LIMITS QC LIMITS
(COD) = 1-Chlorooctadecane (27-128) (39-131)

Prep Method: SW3580A
Log Number Range: 12-8511 to 12-8511

FORM-II ALEPH
Page 1 for UT78




ANAETﬂCAL<gE>
RESOURCES

INCORPORATED

‘ AREPH SURROGATE RECOVERY SUMMARY

| Matrix: Soil QC Report No: UT78-AECOM
Project: Central Waterfront

Client ID OTER TOT OUT
MB-051512 90.3% 0
1LCS-051512 95.3% 0
CBA-SB-8-1-3~0512 110% 0
LCS/MB LIMITS QC LIMITS
(OTER) = o-Terphenyl (34-133) (10-143)

Prep Method: SW3580A
Log Number Range: 12-8511 to 12-8511

FORM-II AREPH

Page 1 for UT78




SAMPLE RESULTS-CONVENTIONALS
UT78-AECOM

Matrix: Soil
Data Release Authorized:
Reported: 05/21/12

Client ID: CBA-SB-1-1.5-2.5-0512
ARI ID: 12-8487 UT78A

Project:
Event:

Date Sampled:
Date Received:

ANALYTICAL
RESOURCES
INCORPORATED

Central Waterfront

NA

05/08/12

05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 85.40
0509124#1

Total Organic Carbon 05/17/12 Plumb,1981 Percent 0.020 1.29
051712#1

RL Analytical reporting limit

U Undetected at reported detection limit

Soil Sample Report-UT78




SAMPLE RESULTS-CONVENTIONALS

UT78-AECOM
Matrix: Soil [ Project:
Data Release Authorized Event:
Reported: 05/21/12 ‘ Date Sampled:

Date Received:

Client ID: CBA-SB-1-3-5-0512
ARI ID: 12-8488 UT78B

ANALYTICAL @
RESOURCES
INCORPORATED

Central Waterfront

NA

05/08/12

05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 76.50
0509124#1

Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 1.06
0517124%#1

RL Analytical reporting limit

U Undetected at reported detection limit

Soil Sample Report-UT78




‘ SAMPLE RESULTS-CONVENTIONALS ANALYTICAL

UT78-AECOM RESOURCES
| INCORPORATED

| Matrix: Socil
Data Release Authorized:
Reported: 05/21/12

Project: Central Waterfront
Event: NA
Date Sampled: 05/08/12
Date Received: 05/09/12

Client ID: CBA-SB-3-1-3-0512
ARI ID: 12-8490 UT78D

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 82.80
0509124#1

Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 2.05
051712#1

RL Analytical reporting limit

U Undetected at reported detection limit

Scil Sample Report-UT78




\

\

\ SAMPLE RESULTS-CONVENTIONALS
| UT78~-AECOM

| Matrix: Soil
| Data Release Authorized
| Reported: 05/21/12

| Client ID: CBA-SB-4-0.5-2.5-0512
ARI ID: 12-8491 UT78E

Project:
Event:

Date Sampled:
Date Received:

ANALYTICAL @
RESOURCES
INCORPORATED

Central Waterfront

NA

05/08/12

05/09/12

| Analyte Date Method Units RL Sample
Total Solids 05/09/12 SM2540B Percent 0.01 81.70
05091241
Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 1.35
0517124#1
RL Analytical reporting limit
¢} Undetected at reported detection limit

Soil Sample Report-UT78




SAMPLE RESULTS-CONVENTIONALS
UT78-AECOM

Matrix: Soil
Data Release Authorized
Reported: 05/21/12

]

s

Client ID: CBA-SB-4-3-5-0512
ARI ID: 12-8492 UT78F

Project:
Event:

Date Sampled:
Date Received:

AANAEYHCU“.GZEa
RESOURCES

INCORPORATED
Central Waterfront
NA
05/08/12
05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 85.50
05091241

Total Organic Carbon 05/17/12 Plumb, 1881 Percent 6.02¢ 0.523
051712#%1

RL Analytical reporting limit

U Undetected at reported detection limit

Soil Sample Report-UT78




SAMPLE RESULTS-CONVENTIONALS
UT78-AECOM

Matrix: Soil
Data Release Authorized
Reported: 05/21/12

Client ID: CBA-SB-6-3-5-0512
ARI ID: 12-8501 UT78K

Project:
Event:

Date Sampled:
Date Received:

ANAUV“CAL<§E»
RESOURCES
INCORPORATED

Central Waterfront

NA
05/08/12
05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 79.60
050912#1

Total Crganic Carbon 05/17/12 Plumb, 1981 Percent 0.020 0.449
051712%1

RL Analytical repoeorting limit

U Undetected at reported detection limit

S0il Sample Report-~UT78




SAMPLE RESULTS-CONVENTIONALS

UT78-AECOM
Matrix: Soil / Project:
‘ Data Release Authorize X Event:
| Reported: 05/21/12 Date Sampled:

Date Received:

Client ID: CBA-SB-7-1-3-0512
ARI ID: 12-8502 UT78L

ANALYTICAL
RESOURCES
INCORPORATED

Central Waterfront

NA
05/08/12
05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 83.60
050912#1

Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 2.21
051712%1

RL Analytical reporting limit

U Undetected at reported detection limit

Soil Sample Report-UT78




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL

UT78~-AECOM RESOURCES
INCORPORATED

Matrix: Soil
Data Release Authorized
Reported: 05/21/12

Project: Central Waterfront
Event: NA
Date Sampled: 05/08/12
Date Received: 05/09/12

ARI ID: 12-8503 UT78M

; Client ID: CRA-SB-8-3-5-0512
|
|
|
|

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 68.40
050912#1

Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 2.55
051712#1

RL Analytical reporting limit

¢} Undetected at reported detection limit

Soil Sample Report-UT78

& :PmiTs




SAMPLE RESULTS-CONVENTIONALS ANALYTICAL @
UT78-AECOM RESOURCES
INCORPORATED

Matrix: Soil

Data Release Authorized
Reported: 05/21/12

Project: Central Waterfront
Event: NA
Date Sampled: 05/08/12
Date Received: 05/09/12

Client ID: CBA-SB-8-1-3-0512
ARI ID: 12-8504 UT78N

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 77.50
050912#1

Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 1.28
0517124#1

RL Analytical reporting limit
U Undetected at reported detection limit

Soil Sample Report-UT78
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SAMPLE RESULTS-CONVENTIONALS
UT78-AECOM

Matrix: Soil
Data Release Authorized
Reported: 05/21/12

Project:
Event:

Date Sampled:
Date Received:

Client ID: CWMW-18-7-9-0512
ARI ID: 12-8505 UT780

ANALYTICAL @
RESOURCES

INCORPORATED
Central Waterfront
NA
05/08/12
05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 75.10
05091241

Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 1.71
051712#1

RL Analytical reporting limit

U Undetected at reported detection limit

Scil Sample Report-UT78




SAMPLE RESULTS-CONVENTIONALS
UT78-AECOM

Matrix: Soil
Data Release Authorized:
Reported: 05/21/12

Client ID: CWMW-18-13-15-0512
ARI ID: 12-8506 UT78P

Project:
Event:

Date Sampled:
Date Received:

ANALYTKZAL@QED

RESOURCES
INCORPORATED

Central Waterfront

NA

05/08/12

05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 79.90
050912#1

Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 0.584
051712#1

RL Analytical reporting limit

u Undetected at reported detection limit

Scil Sample Report-UT78




SAMPLE RESULTS-CONVENTIONALS
UT78-AECOM

Matrix: Soil
Data Release Authorized
Reported: 05/21/12

7
W

Client ID: CBA-SB-80-3-5-0512
ARI ID: 12-8507 UT78Q

Project:
Event:

Date Sampled:
Date Received:

ANALYTICAL @
RESOURCES
INCORPORATED

Central Waterfront

NA
05/08/12
05/09/12

Analyte Date Method Units RL Sanple

Total Solids 05/09/12 SM2540B Percent 0.01 72.30
050912#1

Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 2.44
051712#1

RL Analytical reporting limit

U Undetected at reported detection limit

Scil Sample Report-UT78




SAMPLE RESULTS-CONVENTIONALS
UT78-AECOM

Matrix: Soil
Data Release Authorized:
Repcrted: 05/21/12

Client ID: CBA-TP-7-0-1-0512
ARI ID: 12-8508 UT78R

Project:
Event:

Date Sampled:
Date Received:

ANALYTICAL
RESOURCES
INCORPORATED

Central Waterfront

NA

05/07/12

05/09/12

Analyte Date Method Units RL Sample

Total Solids 05/09/12 SM2540B Percent 0.01 82.50
0509124#1

Total Organic Carbon 05/17/12 Plumb, 1981 Percent 0.020 0.283
05171241

RL Analytical reporting limit

U Undetected at reported detection limit

Scil Sample Report-UT78
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UT78-AECOM RESOURCES
INCORPORATED

METHOD BLANK RESULTS-CONVENTIONALS ANALYTICAL@

Matrix: Soil
Data Release Authorized:
Reported: 05/21/12

Project: Central Waterfront
Event: NA
Date Sampled: NA
Date Received: NA

Analyte Date Units Blank
Total Solids 05/09/12 Percent < 0.01 U
Total Organic Carbon 05/17/12 Percent < 0.020 U

Soil Method Blank Report-UT78




LAB CONTROL RESULTS-CONVENTIONALS ANALYTICAL
UT78-AECOM RESOURCES
INCORPORATED
Matrix: Soil Project: Central Waterfront
Data Release Authorized Event: NA
Reported: 05/21/12 Date Sampled: NA
Date Received: NA
. Spike
Analyte/Method QC ID Date Units ILCS Added Recovery
Total Organic Carbon ICVL 05/17/12 Percent 0.101 0.100 101.0%

Plumb, 1981

Soil Lab Control Report-UT78



STANDARD REFERENCE RESULTS-CONVENTIONALS

ANADTNCALGQE»
RESOURCES

UT78-AECOM
INCORPORATED

| Matrix: Soil Project: Central Waterfront
| Data Release Authorized: Event: NA

Reported: 05/21/12 Date Sampled: NA
: Date Received: NA
| True
| Analyte/SRM ID Date Units SRM Value Recovery

Total Organic Carbon 05/17/12 Percent 2.95 2.99 98.7%

NIST 1941B

Soil Standard Reference Report-UT78
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REPLICATE RESULTS-CONVENTIONALS

Matrix: Soil
Data Release Authorized:
Reported: 05/21/12

Analyte

UT78-AECOM
Project:
Event:
Date Sampled:
Date Received:
Date Units Sample

ANALYTICAL @
RESOURCES
INCORPORATED
Central Waterfront
NA

05/08/12
05/09/12

Replicate(s) RPD/RSD

| Total Solids

Total Crganic Carbon

ARI ID: UT78A Client ID:

CBA-SB-1-1.5-2.5-0512

05/09/12 Percent 85.40

05/17/12 Percent 1.29

Soil Replicate Report-UT78

85.60 0.5%
84.80
1.30 4.8%
1.19




ANALYTICAL

MS/MSD RESULTS-CONVENTIONALS
UT78-AECOM RESOURCES
INCORPORATED
Matrix: Soil Project: Central Waterfront
Data Release Buthorized!? Event: NA
Reported: 05/21/12 Date Sampled: 05/08/12
Date Received: 05/09/12
. Spike
Analyte Date Units Sample Spike Added Recovery
ARI ID: UT78A Client ID: CBA-SB-1-1.5-2.5-0512
Total Organic Carbon 05/17/12 Percent 1.29 2. 1.46 105.8%
Soil MS/MSD Report-UT78
UT78 3185



APPENDIX H
CENTRAL WATERFRONT INVESTIGATION

(Data reports are available on CD from Ecology)
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ACRONYMS/ABBREVIATIONS

Ecology Washington State Department of Ecology

EDD electronic data deliverable

MS/MSD matrix spike/matrix spike duplicate

PRDI Pre-Remedial Design Investigation

QA quality assurance
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1 INTRODUCTION

As part of the development of the Whatcom Waterway (Waterway) Engineering Design
Report and review of existing Central Waterfront Remedial Investigation/Feasibility Study
(RI/FS) documents, information needs were identified regarding shoreline soil and
groundwater quality in areas along the northern shoreline of the Waterway. This shoreline
area is located within both the Waterway site (because of the presence of mercury in
impacted subsurface sediments) and the Central Waterfront site (because of the presence of
petroleum impacted soils and groundwater, as well as sediments contaminated with
boatyard-associated contaminants). The Washington State Department of Ecology (Ecology)

specifically identified the need for two types of data:

e Supplemental data to document current groundwater and porewater quality in
portions of the shoreline area that lacked sufficient data
e Information regarding soil quality where capping or stabilization of the shoreline may

include limited areas of shoreline excavation

This appendix identifies the methods used to collect the field data and summarizes results to
address the above-described data gaps. The work described in this document will also be
used to inform the Waterway design effort and will be incorporated into the Central

Waterfront RI/FS, which is currently undergoing Ecology review.

Central Waterfront Supplemental Investigation February 2013
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2 INVESTIGATION METHODS

To address the identified data gaps, field efforts included four distinct types of sampling:
porewater, seeps, groundwater, and test pit/soil sampling. Field methods closely followed
the Pre-Remedial Design Investigation (PRDI) Work Plan Addendum for the Waterway and
RI/FS Work Plan Addendum No. 3 for the Central Waterfront Site (Work Plan) (Anchor QEA
2012a). Sampling locations were initially identified during on-site inspections conducted
jointly with Ecology, and only minor modifications to the locations were required in the
field, particularly with the test pit locations. The following sections describe the methods
employed for each type of sampling.

2.1 Porewater Sampling

Porewater samples were collected at six locations along the Central Waterfront shoreline
(Figures 1 and 2) to document the presence or absence of petroleum (gasoline, diesel, and
motor-oil range hydrocarbons) and related constituents (benzene, toluene, ethylbenzene,

and xylenes [BTEX]) in porewater below the current ordinary high water mark.

Porewater samples were collected during low-tide conditions using a temporary stainless
steel shielded drive point piezometer (Solinst Model 615 S) with a 12 centimeter-long screen.
Access was accomplished with a small boat and via the adjacent riprap slope. Porewater
collection began after field parameters (pH, conductivity, temperature, total dissolved solids,
salinity, dissolved oxygen, and oxidation reduction potential) had stabilized. Field
parameters typically stabilized within 12 to 15 minutes after purging began; however, a
couple of exceptions occurred during sampling: First, CW-PW-04 required 44 minutes to
purge and the piezometer needed to be flushed with distilled water to clean silt off of the
screen; a limited volume of water was available from CW-PW-05 and parameters did not
stabilize prior to collection. Second, the piezometer at sampling location CW-PW-06 had to
be re-driven three times to get adequate water for sampling. Attachment 1 includes field
forms completed during sample collection that document these situations and include the

field parameter measurements.

Central Waterfront Supplemental Investigation February 2013
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Investigation Methods

2.2 Seep Sampling

During low-tide inspections conducted jointly with Ecology, two small groundwater seeps
were identified that appeared suitable for seep water sampling. These seep locations
(CW-SP-01 and -02) are shown on Figures 1 and 2. The first location is within the face of
the wooden bulkhead beneath the Chevron dock structure, and the second is located at the

base of the existing Colony Wharf concrete bulkhead just north of Maple Street.

Anchor QEA field personnel collected seep water directly into sample bottles from the point
of discharge during low tide. Soil at CW-SP-01was moved to create a small hole for water
collection, but the discharge was allowed to run clear before the sample was collected. The
seep at CW-SP-02 had limited discharge volume, so a reduced number of sample bottles were
collected and no field parameters were measured. Additionally, field staff was unable to
remove all of the air bubbles from sample CW-SP-02 for volatiles. Neither of these however,

impacted the laboratory’s ability to provide validated sample results.

2.3 Groundwater Sampling

Groundwater sampling was performed by field staff at four existing monitoring wells:
CWMW-65C, CWMW-18, CWMW-2, and MW-1B (Figures 1 and 2). Groundwater samples
from CWMW-65C, CWMW-18, and CWMW-2 were collected to provide information about
groundwater quality in the area immediately upgradient of the seep and porewater sampling
locations. The MW-1B sample was collected to document water quality in the area

immediately upgradient of the Maple Street barge ramp.

Groundwater was sampled using low-flow methods (peristaltic pump with dedicated tubing)
during low-tide conditions. Prior to sampling, the depth to water was measured and
recorded on the field forms. Monitoring wells were then purged and groundwater was
allowed to equilibrate (recharge). Groundwater quality parameters were measured using a
water quality field meter and field parameters were allowed to stabilize prior to sampling.
Once field-measured groundwater quality parameters stabilized, groundwater was sampled.
Times for stabilization ranged from 24 to 48 minutes and parameter measurements are

recorded on the field forms (Attachment 1).
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Investigation Methods

2.4 Test Pits and Soil Sampling

Field staff collected soil samples from test pits to provide additional information about the
extent and source of soil contamination in the upland portion of Central Waterfront,
specifically in the southwest corner of the former Chevron property. Information about the
presence of subsurface debris was also noted and will be used to aid in potential remedial

design for this portion of the shoreline.

Nine test pits were dug with a backhoe at the locations shown in Figures 3 and 4. These
locations were adjusted slightly from the original proposed locations in the Work Plan
(Anchor QEA 2012a) during sampling based on surface access and the presence of large
debris in the subsurface. No test pits were excavated below the high water line. Excavated

soil was backfilled into the original test pits and compacted using the backhoe bucket.

Test pit logs are provided in Attachment 1 and describe observations regarding soil
conditions and associated lithology at each location. Soils observed in each test pit were
logged by the field geologist, including the soil type, presence of debris, and indications of
the presence of hydrocarbon contamination, such as sheens, stained soil, or odors. Soil grab
samples were field screened for potential hydrocarbon contamination using photoionization
detector (PID) headspace screening and sheen-tests. Ten soil samples were selected for
chemical analysis, with collection of one or two grab soil samples from each test pit based on
field screening observations. If no evidence of petroleum contamination was observed, a

sample was collected in the observed groundwater fluctuation zone.

2.5 Field Quality Control Samples

Field quality assurance/quality control (QA/QC) samples were collected to evaluate the
precision and accuracy of the field samples and laboratory analysis. Field QA/QC samples
consisted of two blind field duplicates, two trip blanks, and two rinsate blanks. One blind

field duplicate was collected for porewater and one for soil:

e CW-PW-53-070512 (Duplicate of CW-PW-03): Collected 7/5/12
e CW-TP-54-8-9 (Duplicate of CW-TP-04-8-9): Collected 7/2/12

Central Waterfront Supplemental Investigation February 2013
Whatcom Waterway Engineering Design Report 4 080007-01.02



Investigation Methods

2.6 Analytical Methods

A total of 12 individual water samples (porewater, seeps, and groundwater) and 10 individual
soil samples, plus two field duplicates, were collected during the sampling event. All samples

were submitted for laboratory analysis at Analytical Resources, Inc. in Seattle, Washington.

The following analyses were performed for primary, duplicate, and laboratory matrix

spike/matrix spike duplicate (MS/MSD) surface water samples.

e NWTPH-G and BTEX by EPA 8021
e NWTPH-Dx with and without silica gel cleanup

The total petroleum hydrocarbon (TPH)-Dx analyses were performed with and without silica
gel cleanup to account for the differentiation of polar (i.e., biogenic) and non-polar (i.e.,
petroleum) extractable hydrocarbons. TPH-Dx concentrations analyses without silica gel
cleanup may overestimate the concentration of petroleum hydrocarbons in the sample as the
analys3s also measures polar non-petroleum hydrocarbons produced by bacteria or
degradation of plant material. A further discussion of the impacts of silica gel cleanup with
respect to the sampling efforts can be found in the Silica Gel Cleanup Memo (Anchor QEA
2012b).

A Level IV data package was produced for each analytical group in electronic data
deliverable (EDD) format. Analytical laboratory reports can be found in Attachment 2.
Following laboratory analysis, all EDD packages were validated by Laboratory Data
Consultants, Inc. (LDC), a third-party data validator. Data validation was performed on an
analytical batch basis using the laboratory calibration and QC measurements, as well as the

associated field samples. Validated data reports can be found in Attachment 3.
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3 RESULTS
3.1 General

Figures 1 through 4 display the analytical results for benzene, TPH-G, TPH-Dx (diesel and
motor oil ranges) and Tables 1 through 4 present a full summary of all analytes that were

evaluated. Site-specific screening levels were used where applicable for review of results.

Measured TPH along the shoreline discharging to the Waterway was limited to one
porewater exceedence of the site-specific surface water screening level for benzene and
detection of motor oil-range TPH (with silica gel cleanup) at the same location (CW-PW-
05). One groundwater sample collected somewhat upstream of this location (MW-1B) also
exceeded the site-specific surface water screening level for benzene, indicating potential

connection between the uplands and porewater in this general area.

In general, results of test pits were consistent with historic data. The results of previous
sampling events are shown on Figures 3 and 4 with color coded keys to visually display
relative levels of petroleum contamination. These figures show that additional information
was needed to further delineate the extreme western portion of the site; however, in areas
where previous explorations were conducted (e.g., CW-TP-09), the results from this study
are consistent with previous investigations. Test pit samples had a number of exceedences of
site-specific screening levels in upland areas for TPH-G and TPH-Dx, primarily diesel, but

also motor oil fractions at one location.

As discussed previously, TPH-Dx samples were analyzed both with and without silica gel
cleanup. Based on a separate memorandum (Anchor QEA 2012b) describing the impacts of
interference from non-petroleum hydrocarbons Ecology has approved the application of
silica gel cleanup on all TPH-Dx samples; however, to provide a complete data set, both sets
of results are reported in this data report and displayed on Figures 2 and 4. A separate
memorandum has been developed to provide rationale for using TPH-Dx analyses with the

silica gel cleanup at the site.

3.2 Media

The following sections discuss the results of each medium sampled individually.

Central Waterfront Supplemental Investigation February 2013
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Results

3.2.1 Porewater Sampling

Results of the porewater sampling were generally below the site-specific screening level for
benzene. Exceptions to this include one sample at CW-PW-05. Motor-oil range TPH was
also detected at this location using silica gel cleanup (Figure 1). This is the only water sample

with detected TPH-Dx when silica gel cleanup was used.

3.2.2 Seep Sampling

Both of the two seep samples collected were non-detect for all constituents once silica gel

cleanup was applied to the TPH-Dx analysis.

3.2.3 Groundwater Sampling

Groundwater samples also had relatively low measured levels of analyzed constituents.
Benzene, TPH-G, and TPH-Dx with silica gel cleanup results were all well below screening
levels, with the majority also being non-detect. The lone exception was MW-1B, where
benzene was above the screening level, but both diesel and motor oil range constituents were
not detected with silica gel cleanup. These results are consistent with historical data and the

historical presence of a gasoline plume in this general area of the site.

3.24 Test Pit and Soil Sampling

Test pit excavation depths ranged from 6.5 to 11.5 feet and each test pit encountered the
groundwater table, typically at or near the bottom of the excavation depth. Groundwater
typically was encountered at approximately 8 to 9 feet below the ground surface, except in
CW-TP-06 where groundwater was encountered at 6.5 feet. It should be noted that CW-TP-
06 was excavated in the vicinity of the shoreline where concrete debris has been removed for
high-tide barge loading and, as such, the ground surface is at a lower elevation relative to the
ground surface at the other test pits. All test pits experienced caving at or near the waterline

and this limited the overall depth of excavation.

Evidence of petroleum contamination was observed in every test pit except for CW-TP-06.

Petroleum contamination observations generally consisted of strong hydrocarbon-like odor

Central Waterfront Supplemental Investigation February 2013
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Results

and observed droplets of a brown product-like substance at the majority of the test pits
except CW-TP-08, where a moderate sheen was observed, and CW-TP-06, where no
evidence of petroleum contamination was observed. Visual observations typically indicated
that petroleum contamination was most evident at or near the groundwater interface, but in
several cases extended upwards to 4 to 6 feet below the ground surface, where a trace to
moderate petroleum-like odor was observed. This observation only occurred in test pits

where the contamination at depth was the greatest.

One soil sample was collected in each test pit in the vicinity of the observed groundwater
elevation, with the exception of CW-TP-09, where one sample was collected above the
observed groundwater elevation and one below, as both of these samples exhibited signs of
petroleum contamination. Sample results generally correlate with field observations, in that
analytical results exceed site-specific screening levels in test pit sample locations where
observations indicated a significant presence of petroleum contamination (e.g., strong sheen
and product-like material observed). In general, CW-TP-01, 02, 03, 05, and 09 had measured
petroleum contamination, both gasoline and diesel ranges, above screening levels. CW-TP-
07 only had an exceedence for TPH-G, but no TPH-Dx or benzene, and CW-TP-04 only had
an exceedence as part of the field duplicate, while the parent sample was below the screening
level. It should also be noted that the silica gel cleanup for TPH-Dx samples did not
consistently reduce analytical values as observed with the water samples and, in several

cases, the samples with the silica gel cleanup increased.

Almost all of the test pits encountered debris, particularly in the upper several feet. In most
cases, the debris was not present in the bottom several feet of the test pits and undisturbed
soils were encountered. Test pits CW-TP-07 and 09 had the deepest debris encountered,
down to more than 6 feet below ground surface. Debris consisted of concrete, bricks, and

other construction-related debris, such as old conduit, garbage bags, and plastic sheeting.
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4 |IMPLICATIONS FOR WHATCOM WATERWAY REMEDIAL DESIGN

Based on the results of this and previous explorations, additional measures will need to be
included as part of the Waterway remedial design to address contaminant migration from the
Central Waterfront site to the Waterway. Results of this investigation did not identify
significant contamination migrating to the Waterway, but showed that contamination is
present in the upland portion of the site and minor contamination is currently migrating to
the Waterway. At a minimum, the potential for erosion of upland soils to the waterway
should be addressed. Additional measures to consider include the movement of residual

petroleum product from Central Waterfront to the Waterway.
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Table 1 - Summary of Porewater Sampling Results

Location ID CW-PW-01 CW-PW-02 CW-PW-03 CW-PW-03 CW-PW-04 CW-PW-05 CW-PW-06
Sample ID CW-PW-01-070412 CW-PW-02-070412 CW-PW-03-070512 CW-PW-53-070512 CW-PW-04-070512 CW-PW-05-070412 CW-PW-06-070612
Sample Date 7/4/2012 7/4/2012 7/5/2012 7/5/2012 7/5/2012 7/4/2012 7/6/2012
Sample Type Porewater Porewater Porewater Field Duplicate Porewater Porewater Porewater
Screening Level
Volatile Organics (ug/L)
Benzene 24 0.05U 0.05U 0.05U 0.05U 0.05U 66 0.05U
Ethylbenzene 0.05U 0.05U 0.05U 0.05U 0.05U 0.32 0.05U
m,p-Xylene 0.1U 0.1U 0.1U 0.1U 0.1U 1.5 0.1U
o-Xylene 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U 0.05U
Toluene 0.05U 0.05U 0.05U 0.05U 0.25 1.9 0.23
Total Xylene (U =1/2) 0.1U 0.1U 0.1U 0.1U 0.1U 1.52 0.1U
Total Petroleum Hydrocarbons (ug/L)
Gasoline Range Hydrocarbons NWTPHG 30U 30U 30U 30U 60 180 30U
Diesel Range Hydrocarbons -
with silica gel cleanup NWTPHDx 100 UJ 100 UJ 100 UJ 100 UJ 100 UJ 200 UJ 200 UJ
Motor Oil Range -
with silica gel cleanup NWTPHDx 200U 330 200U 200U 200U 1100 400 U
Diesel Range Hydrocarbons -
No silica gel cleanup NWTPHDx 100U 470 440 450 740 1400 440
Motor Oil Range -
No silica gel cleanup NWTPHDx 200U 570 250 240 250 1600 610
Notes:
Bold = Detected result
U = Compound analyzed, but not detected above detection limit
UJ = Compound analyzed, but not detected above estimated detection limit
Central Waterfront Supplemental Investigation lof1 November 2012
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Table 2 - Summary of Seep Sampling Results

Location ID CW-SP-01 CW-SP-02
Sample ID CW-SP-01-070512 CW-SP-02-070412
Sample Date 7/5/2012 7/4/2012
Sample Type Seep Seep
Screening Level
Volatile Organics (ug/L)
Benzene 24 0.05U 0.05U
Ethylbenzene 0.05U 0.05U
m,p-Xylene 0.1U 0.1U
o-Xylene 0.05U 0.05U
Toluene 0.05U 0.05U
Total Xylene (U =1/2) 0.1U 0.1U
Total Petroleum Hydrocarbons (ug/L)
Gasoline Range Hydrocarbons NWTPHG 70 30U
Diesel Range Hydrocarbons -
with silica gel cleanup NWTPHDx 100 UJ 200 UJ
Motor Oil Range -
with silica gel cleanup NWTPHDx 200U 400 U
Diesel Range Hydrocarbons -
No silica gel cleanup NWTPHD 960 20U
Motor Oil Range -
No silica gel cleanup NWTPHD 250 630U

Notes:
Bold = Detected result

U = Compound analyzed, but not detected above detection limit
UJ = Compound analyzed, but not detected above estimated detection limit

Central Waterfront Supplemental Investigation
Whatcom Waterway Cleanup Project

lof1

November 2012
080007-01.02



Table 3 - Summary of Groundwater Sampling Results

Location ID CWMW-18 CWMW-2 CWMW-65C MW-1B
Sample ID CWMW-18-070612 CWMW-2-070612 CWMW-65C-070612 MW-1B-070612
Sample Date 7/6/2012 7/6/2012 7/6/2012 7/6/2012
Sample Type Groundwater Well Groundwater Well Groundwater Well Groundwater Well
Screening Level
Volatile Organics (ug/L)
Benzene 24 0.05U 0.05U 0.05U 200
Ethylbenzene 0.55 0.74 0.05U 2.9
m,p-Xylene 0.2 0.1U 0.1U 2.8
o-Xylene 0.05U 0.05U 0.05U 0.36
Toluene 0.05U 0.05U 0.05U 3
Total Xylene (U =1/2) 0.23 0.1U 0.1U 3.16
Total Petroleum Hydrocarbons (ug/L)
Gasoline Range Hydrocarbons 360 460 30U 130
Diesel Range Hydrocarbons -
with silica gel cleanup NWTPHDx 100 UJ 100 UJ 100 UJ 18)J
Motor Oil Range -
with silica gel cleanup NWTPHDx 200U 200U 200U 200U
Diesel Range Hydrocarbons -
No silica gel cleanup NWTPHD 1400 1300 690 1200
Motor Oil Range -
No silica gel cleanup NWTPHD 220 270 350 200U
Notes:
Bold = Detected result
J = Estimated value
U = Compound analyzed, but not detected above detection limit
UJ = Compound analyzed, but not detected above estimated detection limit
Central Waterfront Supplemental Investigation lof1 November 2012
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Table 4 - Summary of Soil Sampling Results

November 2012

Location ID CW-TP-01 CW-TP-02 CW-TP-03 CW-TP-04 CW-TP-04 CW-TP-05 CW-TP-06 CW-TP-07 CW-TP-08 CW-TP-09 CW-TP-09 |
Sample ID CW-TP-01-8-9 [W-TP-02-8.2-9.3 CW-TP-03-7-8 | CW-TP-04-8-9 | CW-TP-54-8-9 | CW-TP-05-7-8 [W-TP-06-5.5-6.4 CW-TP-07-9-10| CW-TP-08-7-8 [W-TP-09-6.3-7.3CW-TP-09-10-11
Sample Date 7/6/2012 7/6/2012 7/6/2012 7/2/2012 7/2/2012 7/6/2012 7/2/2012 7/2/2012 7/2/2012 7/2/2012 7/2/2012
Depth 8-9ft 8.2-9.2ft 7-8ft 8-9ft 8-9ft 7-8ft 5.5-6.5ft 9-10ft 7-8ft 6.3-7.3ft 10-11ft
Sample Type Soil Soil Soil Soil Field Duplicate Soil Soil Soil Soil Soil Soil
MTCA Method A -
Unrestricted
Volatile Organics (mg/kg)
Benzene 0.014 0.0086 U 0.340U 0.410U 0.011 0.0019 0.300 U 0.0009 U 0.0007 U 0.0011 0.0006 U 0.0006 U
Ethylbenzene 0.01 0.340U 0.410U 0.0013 U 0.0011 U 0.300U 0.0009 U 0.0007 U 0.0006 U 0.0006 U 0.0006 U
m,p-Xylene 0.03 0.340U 0.410U 0.0013 U 0.0011 U 0.300U 0.0009 U 0.0007 U 0.0014 0.0006 U 0.0006 U
o-Xylene 0.032 0.340 U 0.410U 0.0013 U 0.0011 U 0.300 U 0.0009 U 0.0007 U 0.0006 U 0.0006 U 0.0006 U
Toluene 0.03 0.340 U 0.410U 0.0013 U 0.0011 U 0.300 U 0.0009 U 0.0007 U 0.0017 0.0006 U 0.0006 U
Total Xylene (U =1/2) 0.062 0.340 U 0.410U 0.0013 U 0.0011 U 0.300 U 0.0009 U 0.0007 U 0.0017 0.0006 U 0.0006 U
Total Petroleum Hydrocarbons (mg/kg)
Gasoline Range Hydrocarbons NWTPHG 30 1400 800 750 26 900 980 6.1U 380 23 1800 330
Diesel Range Hydrocarbons -
with silica gel cleanup NWTPHDXx 2000 11000 5700 4100 530 580 4200 6.1U 840 140 27000 14000
Motor Qil Range -
with silica gel cleanup NWTPHDx 2000 940 570 450 70 82 490 12U 140 85 3200 1700
Diesel Range Hydrocarbons -
No silica gel cleanup NWTPHD 2000 12000 6600 5300 670 760 5000 6.1U 1200 230 34000 18000
Motor Qil Range -
No silica gel cleanup NWTPHD 2000 1400 880 840 120 140 800 12U 240 210 5200 2900
Notes:
Detected concentration is greater than MTCA Method A Unrestrict screening level
Reporting Limit above most stringent benzene screening industrial level for saturated soil due to analytical instrument interference
Bold = Detected result
U = Compound analyzed, but not detected above detection limit
Central Waterfront Supplemental Investigation lof1
08000
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RESULTS OF ADDITIONAL
GEOTECHNICAL AND ENVIRONMENTAL
TESTING ALONG THE CENTRAL
WATERFRONT SITE

(Appendix M data reports are available on CD from Ecology)



ANCHOR 720 Olive Way, Suite 1900

QEA e Seattle, Washington 98101
e Phone 206.287.9130

Fax 206.287.9131

MEMORANDUM
To: Lucille T. McInerney, P.E., Ecology Date: February 5, 2013
Brian Sato, P.E., Ecology
From: Tom Wang, P.E., Anchor QEA, LLC Project: 080007-01.02
Cc: John Hergesheimer, Port of Bellingham

Mike Stoner, Port of Bellingham

Brian Gouran, Port of Bellingham

Re: Whatcom Waterway Site — Consent Decree No. 07-2-02257-7 — Pre-Remedial
Design Investigation Work Plan Addendum #2

Central Waterfront Site — Agreed Order No. DE3341 — RI/FS Work Plan
Addendum #4

Supplemental Central Waterfront Shoreline Design Investigation Results

Anchor QEA, LLC is currently conducting remedial design and permitting activities in
support of the Whatcom Waterway Site Cleanup project. This work is being performed in
accordance with the First Amendment to Consent Decree No. 07-2-02257-7, which was filed
in Whatcom County Court on August 19, 2011. The design and permitting work is being
performed on behalf of the Port of Bellingham and other signatories to the Consent Decree.
In addition, ongoing Remedial Investigation/Feasibility Study (RI/FS) activities are being
performed at the Central Waterfront site in accordance with Agreed Order No. DE 3441.

PURPOSE AND BACKGROUND

In support of the Whatcom Waterway engineering design, supplemental geotechnical and
environmental data needs were identified relating to the partially exposed containment wall
and Maple Street bulkhead replacement design along the northern shoreline of the Whatcom
Waterway site. The alignment of the proposed wall and bulkhead replacement is presented
on Figure 1. The shoreline is located within the cleanup area of the Whatcom Waterway site
and includes the southern portion of the Central Waterfront site where the presence of

concrete debris and petroleum impacted soils and groundwater has been documented.

I:\Projects\Port of Bellingham\080007-01 Whatcom WW Cleanup and Marina\Amendment #23\Deliverables\EDR\February 2013 Deliverables\Final Appendices\Appendix M\WW EDR
Appendix M_02-05-2013_clean.docx
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A supplemental investigation was performed between October 25 and October 29 to fill
identified data needs. Investigation work included seven geoprobe transects perpendicular to
the shoreline (20 borings total) and two hollow-stem auger soil borings to collect
geotechnical information. Work was performed consistent with the Supplemental Central
Waterfront Shoreline Investigation Work Plan Addendum dated October 19, 2012. This
memorandum presents the investigation methods and findings of environmental and
geotechnical work to support the proposed wall and bulkhead design. In addition to
supporting the Whatcom Waterway site engineering design, these investigation results will
inform the anticipated revisions to the Central Waterfront RI/FS, which is currently

undergoing Ecology review.

INVESTIGATION METHODS AND FINDINGS

The following section describes the soil environmental and geotechnical investigation
methodologies and findings. All work was performed in compliance with the site-specific

health and safety plan. The investigation locations are presented on Figure 1.

Wall Alignment Survey and Utility Locates

A licensed surveyor, Wilson Engineering LLC (Wilson) surveyed and marked the proposed
wall and bulkhead replacement alignment along the shoreline as shown on Figure 1.
Permanent survey point markers were installed to allow access to the future wall alignment

throughout the design process as needed.

A private locating contractor, Applied Professional Services, Inc., performed a utility locate
to identify potential utilities in the investigation areas as well as to inform potential design
needs related to utility abandonment or replacement. Findings of the utility locate are

shown on Figure 1. The following utilities were identified:
o Electrical: Three electrical lines were identified in the following locations:

- Along the eastern shoreline
- A loading ramp to a small utility shed

- The western area in the boatyard from the shoreline to the utility shed

e Hydraulic: One hydraulic line was identified from the loading ramp to the small

utility shed.
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e Water: One potable water line in the western area along the shoreline.
e Monitoring wells: Two existing monitoring wells were identified in the eastern area.
e Surface stormwater system features: Visible stormwater system features (e.g., catch

basins) were identified and surveyed by Wilson.

Concrete Debris Survey and Soil Analytical Testing

Direct push borings were completed by Geoprobe methodology on October 25 and 26 to
delineate the presence or absence of subsurface concrete debris and petroleum and metals
contamination along the proposed wall alignment. All temporary borings were advanced to
depths of 15 to 20 feet below ground surface (bgs). Final boring locations were determined
in the field based on rig access and locations of subsurface utilities. Final sampling locations

are shown on Figure 1.

A total of seven transects were completed as shown on Figure 1. Direct push borings at each
transect were first attempted approximately 5 feet from the shoreline, if access allowed,
along the proposed wall alignment markings. The first boring at each transect where no
concrete debris (refusal) was encountered was advanced to 20 feet bgs and continuously
logged and sampled at select depth intervals. Soils observed in these borings were logged by
the field geologist; boring logs are included in Attachment A. Additional direct push borings
were completed in each transect and along the proposed wall alignment to a depth of 15 feet
bgs to observe the presence or absence of concrete debris (refusal). Refusal was encountered
in only one area at transect CWSI-06 at the first and third attempt (second attempt was

logged and sampled). Refusal was encountered at 3 feet bgs and 1.5 feet bgs, respectively.

Soil sampling was performed at multiple depth intervals at each direct push boring location;
generally at approximately 3 feet bgs (overburden) and 7 feet bgs (smear zone) with
additional deeper samples collected based on field observations. Samples were field screened
for sheen, PID readings, and hydrocarbon odors. A total of 16 soil samples were submitted

for laboratory analysis including:

e Gasoline range hydrocarbons
e Diesel/motor oil range hydrocarbons (using silica gel cleanup procedures)

e BTEX compounds
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e Priority pollutant metals

Soil sampling results are presented in Table 1 and laboratory analytical reports are included
in Attachment B. To evaluate potential disposal requirements for soils excavated in
conjunction with construction of source control structures, soil analytical results are
compared to Model Toxics Control Act (MTCA) Method A criteria for unrestricted site use
rather than site-specific screening levels developed as part of the RI/FS. The analytical data
will also be analyzed separately as part of the Central Waterfront Site RI/FS. Gasoline range
hydrocarbon concentrations detected above the MTCA A cleanup level of 30 mg/kg (with
the presence of benzene) were identified at 2 of the 7 sampling areas. CWSI-05 and CWSI-
06 both had gasoline range hydrocarbon concentrations greater than 30 mg/kg only at the
water table depth within the smear zone between a depth of 8 to 14 feet bgs. Benzene was
detected above the MTCA cleanup level of 30 pug/kg at only one location (CWSI-05), also
within the water table smear zone. No soil samples had petroleum concentrations detected
above the MTCA Method A cleanup level of 2,000 mg/kg (sum of diesel and motor oil).

Priority pollutant metals were analyzed at all sampling locations except CWSI-03. Arsenic,
cadmium, chromium, and lead exceeded applicable MTCA cleanup levels, as defined by
Method A and Method B soil cleanup levels, and by natural background concentrations.
Arsenic was detected above the MTCA cleanup level (20 mg/kg) at CWSI-02 at a
concentration of 25 mg/kg. Cadmium was detected at above the MTCA cleanup level (2.0
mg/kg) at CWSI-05 at a concentration of 11.7 mg/kg. Total chromium concentrations were
detected above the MTCA Method A cleanup level applicable to hexavalent chromium (19
mg/kg), but all soil samples were well below the cleanup level applicable for trivalent
chromium. The total chromium results at CWSI-01 (57 mg/kg) and CWSI-02 (128 mg/kg)
were both above the natural background concentration determined for Puget Sound Region
soils (48 mg/kg; Ecology 1994). Lead was detected at three locations (CWSI-02, CWSI-4, and
CWSI-06) above the MTCA cleanup level of 250 mg/kg. Lead concentrations ranged
between 452 mg/kg to 1,260 mg/kg.

Geotechnical Borings and Testing

The hollow-stem auger soil borings were drilled to an approximate depth of 50 feet bgs. The

purposes of the explorations were to investigate the subsurface conditions and obtain soil
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samples for laboratory analysis. Two samplers were utilized to obtain soil samples—2-inch
outside diameter Standard Penetration Test (SPT) split-spoon sampler and 3-inch outside
diameter Shelby tube. A total of 16 samples were obtained from SPT samplers and 6 from
Shelby tubes. Geotechnical laboratory tests performed include the following:

e 22 — Moisture Content (ASTM D2216)

e 8- Sieve Analysis (ASTM D422)

e 6 - Atterberg Limits (ASTM D4318)

e 6 — One-dimensional Consolidation (ASTM D4235)

e 6 - Undrained Unconsolidated Triaxial Compression (ASTM D2850)

The explorations performed along the Central Waterfront shoreline encountered three
distinct soil units—fill, alluvium, and glacial marine drift. At the subsurface locations, the
ground surface is approximately +13 feet mean lower low water (MLLW). Groundwater was
observed at approximately 6 feet bgs at the time of drilling. Descriptions of the soil units

encountered are provided below:

Fill (SP/SM): The unit was observed to consist primarily of loose to medium dense, poorly
graded sand with varying silt and gravel. Construction debris such as wood and brick was
encountered at various locations between depths of 10 and 17 feet bgs. The SPT N-values
ranged from 3 to 24 blows per foot. Thickness of the layer ranged from approximately 17
feet at CWS — B1, near the northeastern region of the shoreline, to 20 feet at CWS — B2, near

the middle region of the shoreline.

Alluvium (SM): This unit was observed to consist primarily of medium dense, fine-grained
silty sand. The SPT N-values ranged from 13 to 34 blows per foot. Thickness of the layer is
approximately 7 feet.

Glacial Marine Drift (CL): This soil unit consists of stiff, silty clay of medium plasticity. The
SPT N-values ranged from 3 to 18 blows per foot. Moisture contents ranged from 18% to
31%. Undrained shear strength derived from tri-axial compression tests were found to range

from 1,350 to 2,150 psf. The soil borings were terminated in this layer.

The geotechnical laboratory reports are included in Attachment C.
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CONCLUSIONS

The results of the geotechnical laboratory analysis were used to update earth pressure
recommendations for structural design for the source control structures and Maple Street
bulkhead replacement. The soil borings and in situ testing allowed a more refined estimate
of elevations of soil unit contacts and physical characteristics of soil properties. In general,
the in-situ and laboratory test results confirmed the assumptions originally made for the fill
and alluvium, therefore no changes were made to the earth pressures developed for the 60%
design. The glacial marine drift (i.e., clay), however, was found to exhibit a higher
undrained shear strength than originally assumed prior to the supplemental investigation.
This higher undrained shear strength translates to an increase in the passive earth pressures
originally developed for the 60% design and ultimately justifies a reduction of materials

required for walls and foundation elements.

The results of soil sampling and probing confirmed the presence of petroleum contamination
in the eastern portion of the project area. Analytical results will be incorporated into the
Central Waterfront RI/FS development. However, based on the comparison of analytical
results to MTCA Method A criteria for unrestricted site use, all vadose zone soils (above the
water table fluctuation or smear zone) that are excavated in conjunction with
implementation of the Whatcom Waterway cleanup can be reused on site as fill. Soils
within the smear zone that are excavated in conjunction with source control structure
construction will be profiled for off-site disposal. Probing observations generally indicated
that concrete debris is not present in the area of the proposed wall, except at location CWSI-

06 in near surface soils. Concrete was present at the surface in all probing locations.

Please do not hesitate to contact us with any questions or comments.

Sincerely,

Tom Wang, P.E.
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Figure:

Figure 1: Investigation Locations

Attachments:

Attachment A: Boring Logs

Attachment B: Analytical Laboratory and Data Validation Reports
Attachment C: Geotechnical Laboratory Reports
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Table 1

Summary of Chemical Testing Results

Area East Transects
Location ID CWSI-01 CWSI-02 CWSI-03 CWSI-07
Sample ID CWSI-01-3-5 | CWSI-01-11-13 CWSI-02-1-3 | CWSI-02-7-8 | CWSI-02-12-13 CWSI-03-2-4 | CWSI-03-7-9 CWSI-07-2-4
Sample Date|  MTCA 10/25/2012 10/25/2012 10/25/2012 10/26/2012
Depth| Method A/B 3-5ft |  11-13#t 1-3ft | 7-8ft |  12-131t 2-4t | 7-9ft 2-4t
Easting| Cleanup 1241515.069 1241464.667 1241277.725 1241414.839
Constiuent Northing Level 643326.409 643255.767 643079.964 643208.870
Total Petroleum Hydrocarbons (mg/kg)
Gasoline Range Hydrocarbons 30 10U 6.4 U 6.5U 7.6 7U 9.5U 8.8U 73U
Diesel Range Hydrocarbons 2,000 41 95 5.2U 150 39 100 300 230
Motor Oil Range 2,000 140 120 10U 280 98 84 410 220
Total Diesel and Motor Qil (U = 1/2) 2,000 181 215 10U 430 137 184 710 450
Total Diesel and Motor Qil (U = 0) 2,000 181 215 10U 430 137 184 710 450
BTEX Compounds (pg/kg)
Benzene 30 (A) 1.2) 1U 1.1) 0.9 0.8) 1.4U 2.3 2.7
Ethylbenzene 6,000 (A) 13U 1U 1.2U 1.2U 0.6) 1.4U 0.6) 1.2U
Toluene 7,000 (A) 0.7) 1U 1) 1.2U 0.6) 1.6 2.7 2.8
m,p-Xylene 9,000 (A) 13U 1U 1.2U 1.2U 1U 1.4U 1.6 1.1)
o-Xylene 9,000 (A) 13U 1U 1.2U 1.2U 1U 1.4U 0.8) 1.2U
Priority Pollutant Metals (mg/kg)
Antimony 3.2 (B) 20 UJ 30 UJ 5) 60 UJ 30 UJ - - 6 UJ
Arsenic 20 (A) 20U 30U 25 60 U 30U - - 11
Beryllium - 0.3U 0.6 U 0.1 1U 0.6 U - - 0.2
Cadmium 2.0 (A) 1.4 1U 0.2U 2U 1 - - 0.3
Chromium 19 (A)/48 38 57 14.2 128 30 - - 34.1
Copper 2,960 (B) 148 359 41.4 403 209 - - 33)
Lead 250 (A) 166 110 16 1,260 40 - - 25
Mercury 2.0 (A) 0.06 0.22 0.03 U 0.05 0.02U - - 0.04
Nickel 1,600 (B) 39 109 19 160 39 - - 28
Selenium 400 (B) 20U 30U 5U 60 U 30U - - 6U
Silver 400 (B) 09U 2U 03U 4U 2U - - 03U
Thallium - 20U 30U 5U 60 U 30U - - 6U
Zinc 24,000 (B) 347 273 52 250 162 - -- 106J
Central Waterfront Shoreline Investigation 1of2

Port of Bellingham

February 2013
080007-01.02



Table 1

Summary of Chemical Testing Results

Area West Transects
Location ID CWSsI-04 CWSI-05 CWSI-06
Sample ID CWSI-04-2-4 CWSI-04-6-8 | CWSI-04-13.5-15 CWSI-05-2-4 | CWSI-05-7-9 CWSI-05-12-14 CWSI-06-8-10 | CWSI-06-12-14
Sample Date|  MTCA 10/25/2012 10/26/2012 10/26/2012
Depth| Method A/B 2-41t 6- 8 ft |  135-15+t 2-41t | 7-9ft 12 - 14 ft 8- 10 ft | 12-14t
Easting| Cleanup 1241207.421 1241174.122 1241144.947
Constiuent Northing Level 643013.658 642980.831 642965.046
Total Petroleum Hydrocarbons (mg/kg)
Gasoline Range Hydrocarbons 30 6.4 U 7.8U 19 24 7.6 U 160 1,300 62
Diesel Range Hydrocarbons 2,000 67 24 200 69 200 420 1,300 240
Motor Qil Range 2,000 97 37 260 130 250 590 640 330
Total Diesel and Motor Oil (U = 1/2) 2,000 164 61 460 199 450 1,010 1,940 570
Total Diesel and Motor Qil (U = 0) 2,000 164 61 460 199 450 1,010 1,940 570
BTEX Compounds (ug/kg)
Benzene 30 (A) 1.1U 1.2U 17 1.6 15U 63 24U 3
Ethylbenzene 6,000 (A) 1.1U 1.2U 1.2U 13U 15U 7.5 24U 1.8
Toluene 7,000 (A) 1.1U 0.6) 1.1) 1.31) 15U 11 35U 13
m,p-Xylene 9,000 (A) 1.1U 1.2U 1.2U 13U 15U 29 24U 3
o-Xylene 9,000 (A) 1.1U 1.2U 1.2U 13U 15U 5.4 24U 0.5)
Priority Pollutant Metals (mg/kg)
Antimony 3.2 (B) 6 UJ 6 UJ 10 UJ 6 UJ 6 UJ 6 UJ 7 UJ 6 UJ
Arsenic 20 (A) 6U 6U 10U 6U 18 7 9 6U
Beryllium - 0.2 0.1 0.3U 0.1 0.2 0.1U 0.1U 0.1U
Cadmium 2.0 (A) 0.7 0.3U 11.7 0.3 0.4 0.3 0.7 0.5
Chromium 19 (A)/48 35.9 37.8 22 27.4 22.7 21.1 29.8 15.8
Copper 2,960 (B) 40.9 34.5 30.3 27.2) 50.1) 35.3J 89.4) 41.4)
Lead 250 (A) 30 22 452 23 33 69 145 511
Mercury 2.0 (A) 0.16 0.08 0.2 0.17 0.12 0.09 0.38 0.33
Nickel 1,600 (B) 40 23 17 30 26 18 33 15
Selenium 400 (B) 6U 6U 10U 6U 6U 6U 7U 6U
Silver 400 (B) 0.3U 04U 09U 0.3U 04U 04U 04U 04U
Thallium - 6U 6U 10U 6U 6U 6U 7U 6U
Zinc 24,000 (B) 84 48 5,050 73) 100 156 202) 180
Notes:

Central Waterfront Shoreline Investigation
Port of Bellingham

Bold = Detected result

J = Estimated value

U = Compound analyzed, but not detected above detection limit

UJ = Compound analyzed, but not detected above estimated detection limit

20f2

February 2013
080007-01.02



COMPLETION REPORT
CENTRAL WATERFRONT SITE
CHEVRON SUBAREA INTERIM ACTION

Prepared for

Port of Bellingham

1801 Roeder Avenue
Bellingham, Washington 98227

Prepared by
Anchor QEA, LLC

720 Olive Way, Suite 1900
Seattle, Washington 98101

June 2013



COMPLETION REPORT
CENTRAL WATERFRONT SITE
CHEVRON SUBAREA INTERIM ACTION

Prepared for
Port of Bellingham

1801 Roeder Avenue
Bellingham, Washington 98227

Prepared by
Anchor QEA, LLC

720 Olive Way, Suite 1900
Seattle, Washington 98101

June 2013



TABLE OF CONTENTS

1 INTRODUCTION .....ccoriiviiriniiniiniiiiiniiniinieisisssssssessesssssssssssssessssssssssssessssssssssssssssns 1

1.1  Site Description and Background...........cocceceeiiiiiiiiiininininieiciceeeeseeeeeeeeeens 1
1.1.1  Construction Bidding ........cccccoevirinininiiiiieieeeeeeeeeeeereree e 2

1.2 Report OrganizatiOn.........cccceeviiruieiiiiiieniiiiieieeteic ettt a e s s aesanesaees 3

2 CONSTRUCTION ACTIVITIES ........oooviiniiiiiiiniiniinniiiiniisssssresssssssssssssessessssssssssssssosaes 4
2.1  Mobilization and Temporary Erosion and Sedimentation Controls.............ccccceueueeene. 4
2.2 Piling and Debris Removal .........ccccociiiiiiiiiiiiiiiieccccceeee e 4
2.3 EXCAVALIOML ..ooiiiiiiiiiiiiiiicicitce ettt s 4
2.4 Backfill oo e 6
25  Water Management ........ccueuerierierierieenieieteteteste ettt et sne s saesae e sae e s e nne 6

3 SURVEYS AND AS-BUILTS......cooiiiiiiiniiiiniiniinitcitinssnintesssesssssssesssessssssssssesssesssessees 8

4 PERFORMANCE SAMPLING RESULTS ......cccceertiiiiiiiniiienieniencsscssestessssssssssesssesssenes 9
4.1  Performance Sampling Procedures ............cccooevieiininininieiiiciceieeeeeeeee e 9
4.2 RESULLS ot 9

5 DEVIATIONS........ooviiiitiniiniiniiiiiienristet e ssssssss st essssssssssssssssssesssssssssssssesssesssssess 11

6 OPINION OF THE ENGINEER........ccccocenviiniitiiiiniiniinicitinennessesnsesssesssssssesssessssssees 12

7 REFERENCES .......cooiiriiiiiiiitiiiiniinnitint st essssssssssssssssssessssssssssssssssssessssssess 13

List of Tables

Table 1 Soil Confirmation Samples Analytical Summary

Table 2 Discharge Water Sample Analytical Summary

List of Figures

Figure 1 Vicinity Map

Figure 2 Central Waterfront Site Subareas

Figure 3 Site Plan

Figure 4 Performance Sampling Locations

Figure 5 As-built Cross-section

Completion Report June 2013

Chevron Subarea Interim Action I 120007-01



Table of Contents

List of Appendices

Appendix A Surveys
Appendix B Inspector’s Field Activity Reports
Appendix C Analytical Data Report
Appendixd Summary of Weight Tickets
Completion Report June 2013
120007-01

Chevron Subarea Interim Action

i



LIST OF ACRONYMS AND ABBREVIATIONS

pg/L micrograms per liter

AO Agreed Order No. DE 3441

ASB Aerated Stabilization Basin

ASTM American Society for Testing and Materials

CESCL Certified Erosion and Sediment Control Lead

City City of Bellingham

Ecology Washington State Department of Ecology

H:V horizontal to vertical

HDPE high-density polyethylene

IA Interim Action

mg/kg milligrams per kilogram

MLLW mean lower low water

MTCA Model Toxics Control Act (Chapter 173-340 WAC)

NAPL Non-aqueous phase liquid

NPDES National Pollutant Discharge Elimination System

PAH polycyclic aromatic hydrocarbon

Port Port of Bellingham

RAM RAM Construction General Contractors, Inc.

Report Completion Report

RI/FS remedial investigation/feasibility study

Site Central Waterfront Site

SVOC semi-volatile organic compound

TESC temporary erosion and sedimentation controls

TPH total petroleum hydrocarbons

USACE U.S. Army Corps of Engineers

VOC volatile organic compound

WAC Washington Administrative Code

WSST Washington State Sales Tax
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1 INTRODUCTION

The Port of Bellingham (Port) performed an Interim Action (IA) at the Central Waterfront
Site (Site) in Bellingham, Washington (Figure 1), excavating and removing non-aqueous
phase liquid (NAPL) petroleum and petroleum-impacted soil and sediments from the
Chevron subarea beach in order to prevent previously observed petroleum sheen on

Whatcom Waterway.

The IA was conducted under Agreed Order No. DE 3441 (AQO), as amended on September 25,
2012 (Ecology 2006, 2012a) between the Port, the City of Bellingham (City), and the
Washington State Department of Ecology (Ecology). This Completion Report (Report) has
been prepared in accordance with the Model Toxics Control Act (MTCA; Washington
Administrative Code [WAC] 173-340-400 (6)(b)(ii)) to document construction activities and
the engineer’s opinion that, based on the testing results and inspections, the interim cleanup
action was constructed in substantial compliance with the Interim Action Work Plan

(Anchor QEA 2012), permits, plans, and specifications.

1.1 Site Description and Background

The Site encompasses 55 acres and includes both upland property (bounded by Whatcom and
I & ] waterways, Roeder Avenue, and the former Aerated Stabilization Basin [ASB] facility)
and in-water nearshore surface sediments in Whatcom and I & ] waterways. The Site is
comprised of four contaminated sites that were previously managed separately under the
MTCA: the Roeder Avenue Landfill Site, the Olivine Corp. Hilton Site (Olivine Uplands), the
Chevron Bellingham Port Site (Chevron Terminal), and the Colony Wharf Site (Figure 2). In
2003, due to the presence of comingled groundwater contamination, Ecology consolidated
these four sites (herein referred to as subareas) into a single area-wide site now known as the
Central Waterfront Site. In 2006, the Port and City entered into the AO with Ecology to
perform a remedial investigation/feasibility study (RI/FS) for the Site, which is currently in

progress.

The Chevron subarea was operated as a bulk fuel terminal from approximately 1913 until the
late 1980s. The former terminal included two tank farms (north and south yards), a rail

loading dock with associated piping, three tanker truck loading racks (one in the north yard
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Introduction

and two in the south yard), a rail loading rack (south yard), product storage warehouse and
office (south yard), and facility piping and stormwater management features. Former
terminal features, including above-ground storage tanks and loading racks, have been
demolished at the property. Bulkheads in various conditions and the Chevron terminal dock

remain in place along the Whatcom Waterway shoreline.

The Chevron subarea property was acquired by the Port in 2004 and is currently leased by
the Port to The Landings at Colony Wharf, which in turn sublets portions of their leasehold
to a gravel-hauling company and other tenants. The gravel-hauling company offloads gravel
from barges using the Colony Wharf barge loading facility. The gravel is either stockpiled on

site or is delivered directly to construction projects in Whatcom County.

Petroleum hydrocarbons and associated constituents have been identified in soil and
groundwater within the Chevron subarea. Numerous independent investigations and

interim cleanup actions have been performed by Chevron at the former Chevron property.

The first amendment to the AO (AO Amendment 2012) required the Port to undertake the
Chevron subarea beach cleanup as an IA before completing the RI/FS. The IA outlined in
the Work Plan developed for this Site (Anchor QEA 2012) was implemented to reduce the
potential threat to human health and the environment by eliminating, or substantially
reducing, one or more pathways for exposure to a hazardous substance at the Site. The
approximate extent of the IA area is shown in Figure 3. The IA was implemented in advance

of selecting the final cleanup action for the Site and does not preclude reasonable alternatives
for the final cleanup action (WAC 173-340-430(3)(b)).

1.1.1 Construction Bidding
On October 29, 2012, Ecology approved the Work Plan (Anchor QEA 2012) and the Port

prepared the final version of the construction documents. On November 4, 2012 and
November 7, 2012, the Port published a Notice of Bid in the Bellingham Herald.

There were nine General Contractors on the Plan Holders List and six bids were received.

The bids were open and read aloud in public at 10:00 a.m. on November 21, 2012, with bids

Completion Report June 2013
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Introduction

ranging from $229,954 to $485,476, including Washington State Sales Tax (WSST) of 8.7%.
For comparison purposes, Anchor QEA’s Engineer’s Estimate was $359,248 including WSST.
RAM Construction General Contractors, Inc. (RAM) of Bellingham, Washington, was
determined to be the lowest responsive and responsible bidder and the Port Commission

awarded the contract to them at their regular commission meeting on December 4, 2012.

1.2 Report Organization

Following this introductory section, the remaining sections of this Report are as follows:

e Section 2 — Construction Activities

e Section 3 — Surveys and As-builts

e Section 4 — Performance Sampling Results
e Section 5 — Deviations

e Section 6 — Opinion of the Engineer

e Section 7 — References

Appendices to this document include:

e Appendix A — Surveys

e Appendix B — Inspector’s Field Activity Reports
e Appendix C — Analytical Data Report

e Appendix D — Summary of Weight Tickets
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2 CONSTRUCTION ACTIVITIES
2.1 Mobilization and Temporary Erosion and Sedimentation Controls

The Port issued the Notice to Proceed to RAM on December 18, 2012. RAM prepared their
work plans during the last two weeks of December and submitted them to the Port and
Anchor QEA for approval. RAM mobilized their equipment to the Site between January 3
and January 7, 2013 and performed the pre-construction survey on January 7. RAM installed
temporary erosion and sedimentation controls (TESC), including a 10-foot deep silt curtain
and oil absorbent boom on the waterward side of the Site on January 7, in preparation for

excavation activities.

2.2 Piling and Debris Removal

Prior to beginning excavation activities, wood debris was removed from the Site and the
contractor attempted to extract exposed wood piling from the planned excavation area.
RAM wrapped steel chain chokers around the pile stubs and pulled on them using a Hitachi
EX 450 excavator. The excavator tugged on them repeatedly in an attempt to break the skin
friction. Of the seven pile extractions attempted, only one pile was removed. Consistent
with the Work Plan, U.S. Army Corps of Engineers (USACE) permit, and construction
documents, and because of the inefficiency of this method and the time lost during the
valuable low tide window of opportunity, the remaining piling were cut off at the bottom of
the excavation rather than extracted. The piling that was successfully extracted did not
appear to be treated wood, as bark was intact on the pile; this pile was approximately 14 feet

long.

2.3 Excavation

Excavation activities were performed between January 7 and January 11, 2013 during nightly
low tides. The excavation was accomplished with a Hitachi EX 450 long reach excavator.
Excavated soils were placed directly into shipping containers for transport and disposal at the
Roosevelt Regional Landfill managed by Allied Waste. Plastic liners were provided for the
containers where soil moisture was excessive. The containers were filled during the night
shift, stored on Site, and trucked to the transfer station (intermodal yard) in Ferndale the

following day. A total of 46 containers of excavated soil and sediment weighing 1,180.5 tons
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Construction Activities

were removed from the Site (an average of 25.66 tons per container). One container of
creosote-treated timber (14.76 tons) was also removed from the Site. A summary of weight

tickets for the material transported off site for disposal is included in Appendix D.

The excavation was performed in “strips” based on how much excavation could be performed
during a low-tide event. Excavation started each evening at the water side and worked
inland. The bottom surface of the excavation at elevation +2 feet mean lower low water
(MLLW) was observed for visual or olfactory evidence of petroleum impacts. During
excavation on January 9, the soils encountered at elevation +2 feet MLLW had a strong
petroleum-like odor and an additional foot of material was removed. Similarly, on

January 10, the soils encountered at elevation +2 feet MLLW had a petroleum-like odor, so
the contractor excavated an additional foot to elevation +1 foot MLLW. This horizon still
had a petroleum-like odor, so Anchor QEA directed the contractor to excavate to elevation
0 feet MLLW, consistent with the Work Plan. The bottom elevation was maintained for a
horizontal distance of approximately 16 feet (toward the upland) until a 2 horizontal to

1 vertical (H:V) slope was cut to match the top of the slope at the landward limits of the
excavation. Free product was encountered and flowed out of the side slopes between
elevations +8 feet and +3 feet MLLW on the landward side of the excavation. This product
was contained in a sump and was pumped with a 3-inch submersible pump to an on-site
18,000 gallon storage tank. Steel plates were driven into the ground at the boundary
between each day’s work to prevent contaminated soils and product from contaminating the

adjacent clean backfill.

Performance samples were collected each day in accordance with the Work Plan and are
discussed below in Section 4. Two samples at the bottom of the excavation and three

samples from the side slope were collected each day (Figure 4).

Vertical and horizontal controls were verified by RAM using a Trimble DGPS system in
accordance with the bid specifications. Survey results are discussed in Section 3. The

location of each performance sample was also recorded with the GPS unit.
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2.4 Backfill

The excavation was backfilled each day prior to inundation by the tide in accordance with
the bid specifications. A sheet of impermeable geomembrane (20 mil thick high-density
polyethylene [HDPE]) was placed down the excavated side slope and along 10 feet of the
excavation bottom. A minimum 2-foot thick layer of sand was placed over the entire
excavated area followed by a minimum 1-foot thick layer of filter gravel and a minimum
1.5-foot thick layer of armor stone. A layer of fish mix was placed over the armor stone to
fill the interstitial spaces. This layer was approximately equivalent to 6 inches of material
(0.28 tons per square yard). A summary of weight tickets for imported backfill materials is
included in Appendix D.

Each layer of material was surveyed utilizing the Trimble DGPS system prior to placing the
succeeding layer in accordance with the bid specifications. The as-built drawings prepared

by RAM in accordance with the bid specifications are included in Appendix A.

2.5 Water Management

RAM developed a project dewatering approach to manage stormwater and groundwater
collected in the excavation prior to discharge into the ASB under existing National Pollutant
Discharge Elimination System (NPDES) Permit WA-000109-1, as approved by Ecology on
November 7, 2012 (Ecology 2012b). The contractor provided an 18,000-gallon liquid storage
Rain for Rent container with separate settling chambers. The liquid storage container was
plumbed to an oil-water separator. The liquid storage tank and oil-water separator were set
up and staged upland of the excavation area. The contractor utilized one 3-inch submersible
pump and one 3-inch gasoline-powered centrifugal trash pump to manage the groundwater
during the nightly excavations. Secondary containment vessels were provided for the pumps
and generators during fueling and dewatering. Excavation sumps were provided for each
pump at approximate elevation +2. The excavation sumps collected the oily groundwater
during each of the nightly excavations and the collected water was pumped directly into the
liquid storage container for settling. The storage container was monitored during each work
shift for capacity exceedances. No capacity exceedances were noted. Stormwater was
diverted at the top of the slope above the work area with earthen berms to keep stormwater

from flowing into the excavations. Mitch Pelzer of RAM was the on-site Certified Erosion
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Construction Activities

and Sediment Control Lead (CESCL) for the project. RAM provided a plastic-lined
equipment decontamination bunker to collect the equipment decontamination wash water.

The decontamination wash water was pumped into the liquid storage container prior to
discharge to the ASB.

On Monday, January 14, 2013, after all site excavations were completed and groundwater
management activity concluded, the contractor requested to discharge the stored water
generated during excavation into the ASB. Anchor QEA staff inspected the plumbing from
the liquid storage tank to the oil/water separator, as well as discharge hoses and couplings for
leaks prior to discharge into the ASB. No leaks were noted. The volume of water discharged
to the ASB is estimated at approximately 17,000 gallons. As requested by Ecology, Anchor
QEA staff collected water quality samples prior to discharge and delivered them to the
laboratory for analysis. Analytical results will also be provided to Ecology in a separate letter

to satisfy Ecology’s approval of the discharge.
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3 SURVEYS AND AS-BUILTS

As part of pre-construction submittals, the contractor submitted a Survey Plan to the Port,
which included the surveyor’s statement of qualifications, anticipated survey schedule, and
procedures and equipment to be used for each type of survey. The survey equipment used
was a Trimble 5603 Total Station and M5750 Base Station with TSC2 Controller. Prior to
excavation work, the contractor provided a Control Survey, showing horizontal controls

with coordinates and vertical control benchmarks.

Before excavation began, the contractor provided a Pre-Excavation Survey of the entire area
to be excavated. A Post-Excavation/Pre-Backfill Survey was provided upon completion of
each nightly excavation and Post-Backfill Surveys were provided following placement of
each layer of backfill. After the project was completed, these daily surveys were stitched
together to provide surfaces for each layer of backfill (sand cap, filter layer, armor layer, and

final surface, which includes the fish mix layer). See Appendix A for these surveys.

After the excavation and backfill operations were completed, the contractor provided a Post-
Backfill Survey to confirm that the required backfill elevations have been met as shown on
the plans. A general as-built cross-section based on the surveys showing representative
backfill thicknesses is presented in Figure 5. No areas were identified as requiring corrective

action.
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4 PERFORMANCE SAMPLING RESULTS
4.1 Performance Sampling Procedures

Performance sampling was completed in accordance with the Ecology-approved Sampling
and Analysis Plan (Anchor QEA 2012). Performance samples were collected daily in two
locations along the bottom of the excavation and three from the side slope.! The side slope
samples were collected at approximate elevations of +3, +6, and +9 feet MLLW. Only one
sidewall sample was collected on January 11 because high groundwater flow made the side
slope unstable. Soils to be tested for volatile organic compounds (VOCs) were collected first
from undisturbed soils using dedicated sample equipment in accordance with American
Society for Testing and Materials (ASTM) Method 5035B. Additional soils were collected
from the same location for total petroleum hydrocarbon (TPH) analysis after VOC sample
collection. The soils were collected using decontaminated stainless steel spoons and placed
in decontaminated stainless steel bowls. These soils were homogenized, placed in pre-
labeled glass jars, and stored in a cooler containing ice for transport to the testing laboratory.
In locations where the side slopes were unstable, soil was collected in the bucket of the

excavator and sampling occurred from undisturbed locations within the bucket.

In accordance with the Ecology NPDES permit requirements, one water sample was
collected from the storage tank after the water had passed through an oil-water separator and

prior to being discharged to the ASB.

4.2 Results

In accordance with the Ecology-approved Work Plan, performance soil samples were
analyzed for benzene and TPH (gasoline, diesel, and motor-oil range). The water sample was
analyzed for metals, VOCs, semi-volatile organic compounds (SVOCs), polycyclic aromatic
hydrocarbons (PAHs), and TPH (gasoline, diesel, and motor-oil range) in order to comply
with the Port’s NPDES permit, which allows discharges to the ASB.

Results from performance sampling are discussed below, with soil and water performance

sample data presented in Tables 1 and 2, respectively. Analytical lab reports are included in

! Performance sampling frequency/spacing was approved by Ecology as a minor modification to the Work Plan.
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Performance Sampling Results

Appendix C. Because the IA excavation area was pre-defined based on visual extent of NAPL
in sediment and soil, a quantitative remediation level was not established by Ecology for the
IA. However, soil samples were collected on the base and sidewalls of the excavation to
document TPH and related constituents concentrations remaining in place after completion
of the IA. Ten out of the 18 soil performance samples had detected concentrations of
benzene ranging from 0.00026 to 0.0036 milligrams per kilogram (mg/kg). TPH in the
diesel-range was detected in 16 out of the 18 samples at concentrations ranging from 8.1 to
5,600 mg/kg; however, only two of those concentrations were above 2,000 mg/kg. The two
samples with TPH in the diesel-range exceeding 2,000 mg/kg (S13 and S14) were located
along the upland sidewalls of the excavation and not in beach sediments in direct contact
with Whatcom Waterway. The clean backfill in the excavation was isolated from these
upland impacts by placement of the impermeable liner. TPH in the gasoline-range and in
the motor-oil range were detected in 9 out of 18 and 15 out of 18 samples, respectively. The
detected TPH gasoline-range concentrations ranged from 5.6 to 100 mg/kg while the TPH

motor oil-range concentrations ranged from 30 to 950 mg/kg.

The discharge water sample had one detected VOC (naphthalene at 0.94 micrograms per liter
[pg/L]), and a total PAH concentration of 3.33 J2 pg/L. TPH gasoline-range was detected at a
concentration of 280 pg/L and TPH diesel-range was detected at concentration of 790 pg/L.
In addition, several metals were detected, including barium (249 pg/L), calcium

(228,000 pg/L), copper (7 pg/L), iron (1,560 pg/L), magnesium (271,000 pg/L), manganese
(720 pg/L), nickel (10 pg/L), potassium (83,200 pg/L), sodium (2,260,000 pg/L), and zinc

(60 pg/L). The discharge water data will be submitted to Ecology under separate cover to
comply with the Port’s NPDES discharge permit.

2 Estimated value

Completion Report June 2013
Chevron Subarea Interim Action 10 120007-01



5 DEVIATIONS

The work was generally performed in compliance with the approved Work Plan. The

following deviations were noted:

Previously unknown buried bulkheads were discovered approximately 5 feet behind
the western and southern bulkheads, which prevented excavation to full planned
horizontal limits and depth between these bulkheads. These buried bulkheads were
left in place to minimize destabilizing the existing outer bulkheads.

Steel tie-back rods attached to the southern bulkhead were removed as they were no
longer attached to the buried timber deadman and were not providing any support.
Two buried pile and timber structures were discovered adjacent to the southern
bulkheads and were removed and disposed of.

Only one remnant wood pile was fully extracted from the Site. The others could not
reasonably be extracted with the excavator. These piles were cut off at the bottom of
the excavation.

.Additional HDPE geomembrane (approximately 40 feet by 40 feet) was placed in the
southeast section of the excavation, extending waterward of the planned extent of
HDPE liner to confine large quantities of oily groundwater flowing in this area during
excavation. The geomembrane was placed from approximately elevation +1 MLLW at
the existing waterward timber bulkhead to approximately elevation +14 MLLW at top
of slope. The excavation was completed in this area to approximately elevation 0 feet
MLLW and the geomembrane was placed on an approximately 1-foot thick sand layer
that was used to stop and confine the product seeps encountered during excavation.
Only one side wall sample was collected in the southeast corner of the Site because of

the unstable soils caused by the high groundwater flows.
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Table 1

Soil Confirmation Samples Analytical Summary

Task| CWChevronJan2013 | CWChevronJan2013 CWChevronJan2013 CWChevronlJan2013 CWChevronJan2013 CWChevronlJan2013 | CWChevronJan2013 CWChevronlJan2013
Location ID S1 S2 S3 S4 S5 S6 S7 S8
Lab Sample ID| CSIA-20130107-001B | CSIA-20130107-002B | CSIA-20130107-003S+3 | CSIA-20130107-004S+6 | CSIA-20130107-005S+9 | CSIA20130109-006B | CSIA20130109-007B | CSIA20130109-008S+3
Sample Date 1/7/2013 1/7/2013 1/7/2013 1/7/2013 1/7/2013 1/9/2013 1/9/2013 1/9/2013
Depth 10-10 ft 10-10 ft 3-3ft 6-6ft 9-9ft 10-10ft 10-10ft 3-3ft
Sample Type N N N N N N N N
X 1240976 1240968 1240962 1240958 1240953 1240993 1240979 1240968
Y 642810.2 642816.8 642824.4 642832 642841.3 642818.4 642827.2 642837.4
Volatile Organics (mg/kg)
Benzene 0.00052 U 0.00044 U 0.0006 U 0.0011 U 0.0007 U 0.0003 ) 0.00045 ) 0.00038 )
Total Petroleum Hydrocarbons (mg/kg)
Diesel range hydrocarbons (silica gel treated) 43 54 20 330 43 59U 280 6U
Gasoline range hydrocarbons 1.8U 2.8U 33U 5.1U 3U 2.8U 2.1U 3U
Motor oil range (silica gel treated) 54 68 30 820 120 12U 130 12U
Notes:
Bold = Detected result
J = Estimated value
mg/kg = milligrams per kilogram
N = Normal Field Sample
U = Compound analyzed, but not detected above detection limit
ug/kg = micrograms per kilogram
Data Validated by LDC
EPA level 2 data validation has been applied.
FINAL VALIDATED DATA
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Table 1
Soil Confirmation Samples Analytical Summary

Task| CWChevronJan2013 CWChevronlJan2013 CWChevronJan2013 | CWChevronlJan2013 CWChevronJan2013 CWChevronlJan2013 CWChevronJan2013 CWChevronlJan2013
Location ID S9 S10 S11 S12 S13 S14 S15 S16
Lab Sample ID| CSIA20130109-009S+6 | CSIA20130109-010S+9 | CSIA20130110-011B | CSIA20130110-012B | CSIA20130110-013S+3 | CSIA20130110-014S+6 | CSIA20130110-015S+9 | CSIA20130111-016B
Sample Date 1/9/2013 1/9/2013 1/10/2013 1/10/2013 1/10/2013 1/10/2013 1/10/2013 1/11/2013
Depth 6-6ft 9-9ft 10-10 ft 10-10 ft 3-3ft 6-6 ft 9-9ft 10-10ft
Sample Type N N N N N N N N
X 1240961 1240959 1241001 1240999 1240984 1240983 1240981 1241020
Y 642841.6 642847.8 642832.2 642838.5 642859 642864.8 642868.8 642850.6

Volatile Organics (mg/kg)

Benzene | 0.00044 U 0.00026 J 0.0022 0.0036 0.0034 0.0048 U 0.0026J 0.0014
Total Petroleum Hydrocarbons (mg/kg)

Diesel range hydrocarbons (silica gel treated) 14 160 610 170 8.1 5600 4600 1600

Gasoline range hydrocarbons 2.4U 14 20 5.6 100 95 65 26

Motor oil range (silica gel treated) 30 67 210 63 12U 950 860 300
Notes:
Bold = Detected result
J = Estimated value
mg/kg = milligrams per kilogram
N = Normal Field Sample
U = Compound analyzed, but not detected above detec
ug/kg = micrograms per kilogram
Data Validated by LDC
EPA level 2 data validation has been applied.
FINAL VALIDATED DATA
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Task| CWChevronJan2013 CWChevronJan2013
Location ID S17 S18
Lab Sample ID| CSIA20130111-017B | CSIA20130111-0185+9
Sample Date 1/11/2013 1/11/2013
Depth 10-10ft 9-9ft
Sample Type N N
X 1241007.51 1241003.09
Y 642859.13 642874.23
Volatile Organics (mg/kg)
Benzene | 0.00046 U 0.00087
Total Petroleum Hydrocarbons (mg/kg)
Diesel range hydrocarbons (silica gel treated) 1300 240
Gasoline range hydrocarbons 8.6 100
Motor oil range (silica gel treated) 240 170

Notes:
Bold = Detected result

J = Estimated value

mg/kg = milligrams per kilogram

N = Normal Field Sample

U = Compound analyzed, but not detected above detec
ug/kg = micrograms per kilogram

Data Validated by LDC
EPA level 2 data validation has been applied.

FINAL VALIDATED DATA
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Table 2

Discharge Water Sample Analytical Summary

Task CWChevronJan2013
Sample ID CSIA20130114-001DW
Sample Date 1/11/2013
Sample Type N
Metals (pg/L)
Arsenic 50U
Barium 249
Calcium 228000
Chromium 5U
Copper 7
Iron 1560
Lead 20U
Magnesium 271000
Manganese 720
Mercury 0.1U
Nickel 10
Potassium 83200
Sodium 2260000
Zinc 60
Volatile Organics (ug/L)
1,1,1,2-Tetrachloroethane 0.2U
1,1,1-Trichloroethane 0.2U
1,1,2,2-Tetrachloroethane 0.2U
1,1,2-Trichloroethane 0.2U
1,1,2-Trichlorotrifluoroethane 0.2U
1,1-Dichloroethane 0.2U
1,1-Dichloroethene 0.2U
1,1-Dichloropropene 0.2U
1,2,3-Trichlorobenzene 05U
1,2,3-Trichloropropane 05U
1,2,4-Trichlorobenzene 05U
1,2,4-Trimethylbenzene 0.2U
1,2-Dibromo-3-chloropropane 05U
1,2-Dichlorobenzene 0.2U
1,2-Dichloroethane 0.2U
1,2-Dichloroethene, cis- 0.2U
1,2-Dichloroethene, trans- 0.2U
1,2-Dichloropropane 02U
1,3,5-Trimethylbenzene (Mesitylene) 02U
1,3-Dichlorobenzene 0.2U
1,3-Dichloropropane 0.2U
1,3-Dichloropropene, cis- 0.2U
1,3-Dichloropropene, trans- 0.2U
1,4-Dichloro-2-butene, trans- 1U
1,4-Dichlorobenzene 0.2U
2,2-Dichloropropane 0.2U
2-Butanone (MEK) 5U
2-Chloroethylvinyl ether 1U
2-Chlorotoluene 0.2U
2-Hexanone (Methyl butyl ketone) 5U
4-Chlorotoluene 0.2U
4-Isopropyltoluene (4-Cymene) 0.2U
Acetone 5U
Acrolein 5U
Acrylonitrile 1U
Benzene 0.2U
Bromobenzene 0.2U
Bromochloromethane 0.2U
Bromodichloromethane 0.2U
Bromoform (Tribromomethane) 02U
Bromomethane (Methyl bromide) 1U
Carbon disulfide 0.2U
Carbon tetrachloride (Tetrachloromethane) 02U
Chlorobenzene 0.2U
Chloroethane 0.2U
Chloroform 0.2U
Chloromethane 05U
Dibromochloromethane 0.2U
Dibromomethane 0.2U
Dichloromethane (Methylene chloride) 1U
Ethanol 10000 U
Ethyl bromide (Bromoethane) 02U
Ethylbenzene 0.2U
Ethylene dibromide (1,2-Dibromoethane) 02U
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Table 2

Discharge Water Sample Analytical Summary

Task CWChevronJan2013
Sample ID CSIA20130114-001DW

Sample Date 1/11/2013

Sample Type N
Hexachlorobutadiene (Hexachloro-1,3-butadiene) 05U
Isopropylbenzene (Cumene) 0.2U
m,p-Xylene 04U
Methyl iodide (lodomethane) 1U
Methyl isobutyl ketone (4-Methyl-2-pentanone or (MIBK)) 5U
Methyl tert-butyl ether (MTBE) 05U
Naphthalene 0.94
n-Butylbenzene 0.2U
n-Propylbenzene 0.2U
o-Xylene 0.2U
sec-Butylbenzene 0.2U
Styrene 0.2U
tert-Butylbenzene 0.2U
Tetrachloroethene (PCE) 0.2U
Toluene 0.2U
Trichloroethene (TCE) 0.2U
Trichlorofluoromethane (Fluorotrichloromethane) 0.2U
Vinyl acetate 0.2U
Vinyl chloride 0.2U

Semivolatile Organics (ug/L)
1,2,4-Trichlorobenzene 1U
1,2-Dichlorobenzene 1U
1,3-Dichlorobenzene 1U
1,4-Dichlorobenzene 1U
2,2'-Oxybis (1-chloropropane) 1U
2,4,5-Trichlorophenol 5U
2,4,6-Trichlorophenol 3U
2,4-Dichlorophenol 3U
2,4-Dimethylphenol 3U
2,4-Dinitrophenol 20U
2,4-Dinitrotoluene 3U
2,6-Dinitrotoluene 3U
2-Chloronaphthalene 1U
2-Chlorophenol 1U
2-Methylphenol (o-Cresol) 1U
2-Nitroaniline 3U
2-Nitrophenol 3U
3,3'-Dichlorobenzidine 5U
3-Nitroaniline 3U
4-Bromophenyl-phenyl ether 1U
4-Chloro-3-methylphenol 3U
4-Chloroaniline 5U
4-Chlorophenyl phenyl ether 1U
4-Methylphenol (p-Cresol) 2U
4-Nitroaniline 3U
4-Nitrophenol 10U
Benzoic acid 20U
Benzyl alcohol 2U
bis(2-Chloroethoxy)methane 1U
bis(2-Chloroethyl)ether 1U
bis(2-Ethylhexyl)phthalate 3U
Butylbenzyl phthalate 1U
Carbazole 1U
Dibenzofuran 0.9]J
Diethyl phthalate 1U
Dimethyl phthalate 1U
Di-n-butyl phthalate 1U
Dinitro-o-cresol (4,6-Dinitro-2-methylphenol) 10U
Di-n-octyl phthalate 1U
Hexachlorobenzene 1U
Hexachlorobutadiene (Hexachloro-1,3-butadiene) 3U
Hexachlorocyclopentadiene 5U
Hexachloroethane 2U
Isophorone 1U
Nitrobenzene 1U
n-Nitrosodi-n-propylamine 1U
n-Nitrosodiphenylamine 1U
Pentachlorophenol 10U
Phenol 1U
Polycyclic Aromatic Hydrocarbons (ug/L)
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Table 2
Discharge Water Sample Analytical Summary

Task CWChevronJan2013
Sample ID CSIA20130114-001DW
Sample Date 1/11/2013
Sample Type N

1-Methylnaphthalene 0.1U
2-Methylnaphthalene 0.1U
Acenaphthene 0.8

Acenaphthylene 0.1U
Anthracene 0.08J
Benzo(a)anthracene 0.1U
Benzo(a)pyrene 0.1U
Benzo(b)fluoranthene 0.1U
Benzo(b,j,k)fluoranthenes 0.2U
Benzo(g,h,i)perylene 0.1U
Benzo(j)fluoranthene 0.1U
Benzo(k)fluoranthene 0.1U
Chrysene 0.1U
Dibenzo(a,h)anthracene 0.1U
Dibenzofuran 0.1U
Fluoranthene 0.17
Fluorene 0.9

Indeno(1,2,3-c,d)pyrene 0.1U
Naphthalene 0.35
Phenanthrene 0.24
Pyrene 0.14
Total HPAH (9 of 16) (U = 1/2) 0.86
Total LPAH (7 of 16) (U = 1/2) 2.47)
Total PAH (16) (U =1/2) 3.33)

Total Petroleum Hydrocarbons (ug/L)

Diesel range hydrocarbons 790

Gasoline range hydrocarbons 280

Motor oil range (silica gel treated) 200U

Notes:

Bold = Detected result

J = Estimated value

mg/L = milligrams per liter

PAH = polycyclic aromatic hydrocarbon

U = Compound analyzed, but not detected above detection limit

ug/L = micrograms per liter

Totals are calculated as the sum of all detected results and 1/2 the undetected result. If all are undetected results, the highest
reporting limit value is reported as the sum.

Total 16 LPAH (Low PAH) are the total of 2-Methylnapthalene, Naphthalene, Acenaphthylene, Acenaphthene, Fluorene,
Phenanthrene and Anthracene

Total 16 HPAH (High PAH) are the total of Fluoranthene, Pyrene, Benzo(a)anthracene, Chrysene, Benzo(x)fluoranthenes,
Benzo(a)pyrene, Indeno(1,2,3-c,d)pyrene, Dibenzo(a,h)anthracene and Benzo(g,h,i)perylene

Data Validated by LDC
EPA level 2 data validation has been applied.

FINAL VALIDATED DATA
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