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1.0 INTRODUCTION

This memorandum provides the results of environmental sampling conducted in September and October
2014 at the Former Construction Equipment Department (CED) Area at Former Naval Construction
Battalion Center (NCBC) Davisville, North Kingstown, Rhode Island (Figure 1-1). The field investigation
and data analysis were conducted per the specifications documented in Revision 1 of the Sampling and
Analysis Plan (SAP) for Total Petroleum Hydrocarbon (TPH) Delineation at CED Area Site 03 and
Additional Groundwater Sampling at Sites 02 and 03 and the Drum Removal Area (Tetra Tech, 2014a).
A site location map for the CED Area is presented as Figure 1-2. Field and laboratory analytical data are
summarized in tables and figures included as part of this memorandum and the following information is

provided in appendices:

e Attachment B — Field Sampling Forms.
e Attachment C — Data Tables.

e Attachment D — Data Validation Memoranda.

The following narrative is organized per the following four problem statements presented in the SAP:

Problem No. 1: Delineation of TPH-Contaminated Soils at Site 03.

Problem No 2: Characterization of Groundwater at Sites 02/03 (in Support of the Evaluation of Leaching
Potential).

Problem No. 3: Characterization of Vapor Intrusion Potential at Sites 02/03.

Problem No. 4: Characterization of Groundwater at CED Area Drum Removal Area.

Significant observations reported by the field crew and noteworthy analytical results are summarized in

each section. Conclusions and/or recommendations are provided based on the analytical results.

041502/P 1-1 CTO WEO1
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2.0 PROBLEM NO 1: DELINEATION OF TPH-CONTAMINATED SOILS AT SITE 03

The SAP provided the following background information and formal problem statement for Problem 1:

e Background. A Human Health Risk Assessment (HHRA) for Site 03 was conducted as part of a risk
evaluation for the CED Area (Tetra Tech, 2014b). TPH was selected as a chemical of concern (COC)
for direct contact with soil based on a comparison of concentrations to the Rhode Island Department
of Environmental Management (RIDEM) residential and industrial/commercial soil criteria. TPH was
also selected as a chemical of concern (COC) for groundwater protection based on a comparison of
concentrations in soil at Site 03 to the RIDEM GA and GB leachability criterion. The available
historical results indicate that TPH contamination is present in surface soil at Site 03. The source of
TPH is expected to be historical contaminant disposal activities conducted at the site and/or potential
releases from heavy equipment. The horizontal and vertical extent of contamination exceeding

RIDEM criteria is currently unknown.

e Problem Statement. The extent of TPH contamination in soil at Site 03 of the CED Area is not
sufficiently delineated to estimate volumes of soil that need to be evaluated for remedial alternatives
under State of Rhode Island regulations. Therefore, additional data must be collected to refine the
Navy’s understanding of the nature and extent of TPH contamination at Site 03 and thus to

understand the soil volumes potentially requiring remediation.

For soil sample location selection at Site 03 (Problem Statement 1), the SAP presented a grid (based on
a 50-foot by 50-foot grid spacing) encompassing the areal extent of known TPH contamination. The SAP
specified that soil borings would be advanced at selected grid nodes and at previous locations at which
TPH concentrations exceeded RIDEM criteria, as shown on Figure 2-1. Therefore, both “biased samples”
(i.e., samples from locations with previous TPH exceedances) and “grid samples” (i.e., samples collected
from locations on the grid where no historical samples were collected) were proposed for collection to

confirm historical sampling results and to delineate the horizontal and vertical extent of contamination.

A direct-push technology (DPT) rig was used to advance a shallow soil boring at each of the 35 locations
depicted on Figure 2-1 (03SB001 through 03SB035). In addition, borings were advanced at two other
locations, 03SB0O07A and 03SBO09A, to compensate for the fact that the location markers (flags)
originally placed by the Field Operations Leader (FOL) to identify grid sampling locations were
accidentally dislodged/moved as a result of vehicular traffic (i.e., these additional borings were advanced
to ensure that all locations specified in the SAP were actually sampled). Four soil samples were collected
from each soil boring location, one surface soil [0 to 2 feet below ground surface (bgs)] and three

subsurface soil (2 to 4, 4 to 6, and 6 to 10 feet bgs) samples. Samples from all depth intervals were

041502/P 2-1 CTO WEO1
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screened in the field using a photoionization detector (PID) (for the potential presence of volatile organic
chemicals) and visually examined for the presence of staining or other indications of contamination. All
samples were submitted to the subcontract analytical laboratory (Spectrum Analytical, Inc., North
Kingstown, Rhode Island) for TPH—diesel-range organics (DRO) (C9-C40) and TPH-gasoline-range
organics (GRO) [methyl tert-butyl ether (MTBE) through naphthalene] analysis.

The SAP stated that the analytical laboratory would analyze the top two depth intervals (0 to 2 and 2 to
4 feet bgs) from all boring locations for TPH-DRO (C9-C40) and TPH-GRO (MTBE through naphthalene)
and submit the raw (unvalidated) data for the 0- to 2- and 2- to 4-foot depth intervals via e-mail to the
Navy/Tetra Tech for review as soon as the raw data were available. Samples from the deeper depth
intervals were to be placed on hold pending instructions from the Navy/Tetra Tech; however, the
Navy/Tetra Tech decided, conservatively, to analyze all soil boring samples, including those from deeper
depths (4 to 6 and 6 to 10 feet bgs), for the target TPH parameters because the TPH concentrations in 2
of 18 samples in the first group of samples received for review exceeded the RIDEM residential direct
exposure criterion (DEC) for TPH.

The results of field observations and screening (i.e., PID readings) are documented on the boring logs
included in Attachment B. The only positive PID reading was from the top of the 6- to 10-foot interval at
03SB014 [6.2 parts per million (ppm)]. However, there was no visual evidence of staining or olfactory

evidence of contamination at this interval.

Table 2-1 presents TPH soil sample results, and Table 2-2 provides descriptive statistics (e.g., ranges of
detections, frequencies of detection, mean concentrations) for the TPH data. The results of the data
validation quality assurance review of the analytical results are presented in Attachment D and indicate
that none of the data were qualified as rejected (not useable for risk management decision making).
Figure 2-2 presents all TPH results (detects and non-detects) for all locations sampled during the 2014
sampling event, and Figure 2-3 shows TPH results for both 2014 and previous (1989 or 1993) samples
with  TPH concentrations exceeding either the RIDEM residential DEC/GA leachability criterion
[500 milligrams per kilogram (mg/kg) for both criteria] or industrial DEC/GB leachability criterion
(2,500 mg/kg for both criteria). Tables 2-1 and 2-2 and Figures 2-2 and 2-3 present results for total TPH
as well as results for TPH-DRO (C9-C40) and TPH-GRO (MTBE through naphthalene). Total TPH
results are the sum of detected TPH-DRO (C9-C40) and TPH-GRO (MTBE through naphthalene) results.
For samples in which both TPH-DRO (C9-40) and TPH-GRO (MTBE through naphthalene) were non-
detected, the detection limit for TPH-DRO (C9-C40) was used for total TPH.

As shown on Figure 2-2, only four 2014 TPH results exceed the residential DEC/GA leachability criterion;
none of the 2014 TPH results exceed the RIDEM industrial DEC/GB leachability criterion. Concentrations
exceeding the residential DEC/GA leachability criterion ranged from 530 mg/kg to 1,100 mg/kg. Most of

041502/P 2-2 CTO WEO1
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these exceedances were in surface soil (0 to 2 feet bgs) samples; however, the TPH result for the sample
collected from 6 to 10 feet bgs at location 03SB014 (620 mg/kg) also exceeded the residential DEC/GA
leachability criterion. As discussed above, this was the only sampling interval that had an elevated PID
reading (6.2 ppm). The exceedances of the residential DEC were located in the eastern part of the
sampling area. The extent of TPH contamination is addressed in the TPH Remediation Plan, which is

included as an appendix to the Focused Feasibility Study (FFS).

In contrast, 11 historical TPH samples exceeded the RIDEM residential and/or industrial DEC (and GA
and/or GB leachability criterion), and these exceedances were scattered across Site 03. The 2014
sampling event included resampling (as close as possible) of these locations. In most cases, the 2014
sampling results did not exceed the RIDEM criteria at locations where historical exceedances were noted.
Exceptions included new sampling location 03SB022 and nearby historical location SS3C-1 and new
sampling location 03SB009 and nearby historical location S-03-01-00-S. In the surface soil sample at
03SB022, TPH was detected at 1,100 and 740 mg/kg in the original and duplicate samples, respectively,
and the TPH concentration in the surface soil sample at nearby location SS3C-1 was 3,110 mg/kg. The
surface soil sample at 03SB009 had TPH at 530 mg/kg, and the surface soil sample at S-03-01-00-S had
TPH at 550 mg/kg. According to the SAP (Tetra Tech, 2014a), there are no temporal bounds on the soil
data; therefore, available historical data are included in Figure 2-3. However, because historical soil
boring locations were resampled during the 2014 sampling event (Figure 2-3) and because the 2014 soil
samples were analyzed per current analytical procedures (Tetra Tech, 2014a), it is recommended that

risk management decisions be made based primarily on the 2014 data.

041502/P 2-3 CTO WEO1



TABLE 2-1

PETROLEUM HYDROCARBON RESULTS
COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 14

LOCATION 03550010002 03SB0010204 03SB0010406 03SB0010610
SAMPLE DATE RIDEM 20141010 20141010 20141010 20141010
SAMPLE ID Residential | RIDEM Industrial 03550010002 03SB0010204 03SB0010406 03SB0010610
SAMPLE CODE E)(E:)';‘ﬁre D'g:ﬁ;ﬁz‘;‘;égre NORMAL NORMAL NORMAL NORMAL
MATRIX Criterion/GA Leachability SO SO S0 S0
SAMPLE TYPE Leachability Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH Criterion® 0 2 4 6
BOTTOM DEPTH 2 4 6 10
Petroleum Hydrocarbons (mg/kg)

TPH-DRO (C9-C40) 500 2500 8.7 170 10 12
TPH-GRO (MTBE through Naphthalene) 500 2500 0.93 U 071 U 0.64 U 0.77 U
Total TPHO® 500 2500 87 170 10 12
Miscellaneous Parameters

Percent Moisture (%) NA NA 3.6 5.6 4.7 3.2
LOCATION 03550020002 035B0020204 03SB0020406 03SB0020610
SAMPLE DATE 20141010 20141010 20141010 20141010
SAMPLE ID RIDEM ) 03550020002 03SB0020204 03SB0020406 03SB0020610
SAMPLE CODE Reg'i‘:gg':'a' ng?:c’\:l I'E:'(‘:)';SSEZ' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure critorion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 0 2 4 6
BOTTOM DEPTH 2 4 6 10
Petroleum Hydrocarbons (mg/kg)

TPH-DRO (C9-C40) 500 2500 100 8.3 23 16
TPH-GRO (MTBE through Naphthalene) 500 2500 0.76 U 0.75 U 0.65 U 0.65 U
Total TPH®® 500 2500 100 8.3 23 16
Miscellaneous Parameters

Percent Moisture (%) NA NA 4.6 4.6 4.4 4.4
LOCATION 03550030002 03SB0030204 03SB0030406 03SB0030610
SAMPLE DATE 20141010 20141010 20141010 20141010
SAMPLE ID RIDEM ) 03550030002 03SB0030204 03SB0030406 03SB0030610
SAMPLE CODE ReSD'i‘:sg':'a' RIZ,)Ii?:c’\tA I'E:'(‘;L;SSELZ' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 0 2 4 6
BOTTOM DEPTH 2 4 6 10
Petroleum Hydrocarbons (mg/kg)

TPH-DRO (C9-C40) 500 2500 190 17U 15 13
TPH-GRO (MTBE through Naphthalene) 500 2500 073 U 058 U 0.82 U 0.64 U
Total TPHA® 500 2500 190 17U 15 13
Miscellaneous Parameters

Percent Moisture (%) NA NA 3.5 4 11 3.2




TABLE 2-1

PETROLEUM HYDROCARBON RESULTS
COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 14
LOCATION 03550040002 03SB0040204 03SB0040204-D 03SB0040406
SAMPLE DATE 20141010 20141010 20141010 20141010
SAMPLE ID RIDEM ) 03550040002 03SB0040204 03SB0040204-D 03SB0040406
SAMPLE CODE Reg'i‘:ss:'a' %'5:0“:' I'E';f"gssﬁ'i' NORMAL ORIG DUP NORMAL
MATRIX Exposure critorion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 0 2 2 4
BOTTOM DEPTH 2 4 4 6
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 160 170 8.8 8.8
TPH-GRO (MTBE through Naphthalene) 500 2500 0.65 U 0.69 U 0.68 U 0.72 U
Total TPHO® 500 2500 160 170 88 88
Miscellaneous Parameters
Percent Moisture (%) NA NA 3 4 3.7 6.6
LOCATION 03SB0040610 03550050002 03SB0050204 03SB0050406
SAMPLE DATE 20141010 20141010 20141010 20141010
SAMPLE ID RIDEM ) 03SB0040610 03550050002 03SB0050204 03SB0050406
SAMPLE CODE Reg'i‘:gg':'a' ng?:c’\:l I'E:'(‘:)';SSEZ' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure critorion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 6 0 2 4
BOTTOM DEPTH 10 2 4 6
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 14 9 U 17 8.2
TPH-GRO (MTBE through Naphthalene) 500 2500 0.66 U 084 U 0.80 U 071 U
Total TPH®® 500 2500 14 9 U 17 8.2
Miscellaneous Parameters
Percent Moisture (%) NA NA 4.1 6.4 6.3 6.1
LOCATION 03SB0050610 03550060002 03SB0060204 03SB0060406
SAMPLE DATE 20141010 20141010 20141010 20141010
SAMPLE ID RIDEM ) 03SB0050610 03550060002 03SB0060204 03SB0060406
SAMPLE CODE ReSD'i‘:sg':'a' RIZ,)Ii?:c’\tA I'E:'(‘;L;SSELZ' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 6 0 2 4
BOTTOM DEPTH 10 2 4 6
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 11 15 21 12
TPH-GRO (MTBE through Naphthalene) 500 2500 0.69 U 0.86 U 081 U 0.65 U
Total TPHA® 500 2500 11 15 21 12
Miscellaneous Parameters
Percent Moisture (%) NA NA 4.3 8.1 2.7 8.7




TABLE 2-1

PETROLEUM HYDROCARBON RESULTS
COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND
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LOCATION 03SB0060610 03550070002 03SB0070204 03SB0070406
SAMPLE DATE 20141010 20141010 20141010 20141010
SAMPLE ID RIDEM ) 03SB0060610 03550070002 03SB0070204 03SB0070406
SAMPLE CODE Reg'i‘:ss:'a' %'5:0“:' I'E';f"gssﬁ'i' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure critorion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 6 0 2 4
BOTTOM DEPTH 10 2 4 6
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 14 540 18 35
TPH-GRO (MTBE through Naphthalene) 500 2500 0.69 U 071 U 0.63 U 053 U
Total TPH®® 500 2500 14 540 18 35
Miscellaneous Parameters
Percent Moisture (%) NA NA 6.6 4.6 3.1 2.2
LOCATION 03SB0070610 035S007A0002 03SS007A0204 03SS007A0406
SAMPLE DATE 20141010 20141013 20141013 20141013
SAMPLE ID RIDEM ) 03SB0070610 03SS007A0002 03SS007A0204 03SS007A0406
SAMPLE CODE Reg'i‘:gg':'a' ng?:c’\:l I'E:'(‘:)';SSEZ' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure critorion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 6 0 2 4
BOTTOM DEPTH 10 2 4 6
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 34 16 87 89
TPH-GRO (MTBE through Naphthalene) 500 2500 071U 0.69 U 0.64 U 0.73 U
Total TPH®® 500 2500 34 16 8.7 89
Miscellaneous Parameters
Percent Moisture (%) NA NA 5.3 5.6 5.2 4.9
LOCATION 03SS007A0610 03550080002 03SB0080204 03SB0080204-D
SAMPLE DATE 20141013 20141010 20141010 20141010
SAMPLE ID RIDEM ) 03SS007A0610 03550080002 03SB0080204 035B0080204-D
SAMPLE CODE ReSD'i‘:sg':'a' RIZ,)Ii?:c’\tA I'E:'(‘;L;SSELZ' NORMAL NORMAL ORIG DUP
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 6 0 2 2
BOTTOM DEPTH 10 2 4 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 11 290 14 12
TPH-GRO (MTBE through Naphthalene) 500 2500 064 U 0.68 U 0.68 U 0.68 U
Total TPH?® 500 2500 11 290 14 12
Miscellaneous Parameters
Percent Moisture (%) NA NA 6.6 3 3.6 3.5




TABLE 2-1

PETROLEUM HYDROCARBON RESULTS
COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND
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LOCATION 03SB0080406 03SB0080610 03550090002 03SB0090204
SAMPLE DATE 20141010 20141010 20141010 20141010
SAMPLE ID RIDEM ) 03SB0080406 03SB0080610 03550090002 03SB0090204
SAMPLE CODE Reg'i‘:ss:'a' %'5:0“:' I'E';f"gssﬁ'i' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure critorion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 12 13 530 15
TPH-GRO (MTBE through Naphthalene) 500 2500 0.62 U 0.99 U 0.79 U 0.70 U
Total TPHO® 500 2500 12 13 530 15
Miscellaneous Parameters
Percent Moisture (%) NA NA 4.2 8.5 6.5 4.2
LOCATION 03SB0090406 03SB0090610 03SS009A0002 03SB009A0204
SAMPLE DATE 20141010 20141010 20141013 20141013
SAMPLE ID RIDEM ) 03SB0090406 03SB0090610 03SS009A0002 03SB009A0204
SAMPLE CODE Reg'i‘:gg':'a' ng?:c’\:l I'E:'(‘:)';SSEZ' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure critorion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 25 10 63 47
TPH-GRO (MTBE through Naphthalene) 500 2500 067 U 071U 071 U 0.64 U
Total TPH®® 500 2500 25 10 63 47
Miscellaneous Parameters
Percent Moisture (%) NA NA 2 8 4.7 5.6
LOCATION 03SB009A0406 03SB009A0610 03550100002 03SB0100204
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID RIDEM ) 03SB009A0406 03SB009A0610 03550100002 03SB0100204
SAMPLE CODE ReSD'i‘:sg':'a' RIZ,)Ii?:c’\tA I'E:'(‘;L;SSELZ' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 250 200 120 15
TPH-GRO (MTBE through Naphthalene) 500 2500 059 U 23 0.64 U 0.71 U
Total TPHA® 500 2500 250 202 120 15
Miscellaneous Parameters
Percent Moisture (%) NA NA 5.9 5.7 5.6 9.1
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PETROLEUM HYDROCARBON RESULTS
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LOCATION 03SB0100406 03SB0100610 03550110002 03SB0110204
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID RIDEM ) 03SB0100406 03SB0100610 03550110002 03SB0110204
SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure Criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 300 120 120 11
TPH-GRO (MTBE through Naphthalene) 500 2500 074 U 071 U 071 U 0.69 U
Total TPHO® 500 2500 300 120 120 11
Miscellaneous Parameters
Percent Moisture (%) NA NA 6.5 5.8 5.6 3.6
LOCATION 03SB0110406 03SB0110610 03550120002 03SB0120204
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID RIDEM ) 03SB0110406 03SB0110610 03550120002 03SB0120204
SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 9 55 240 16
TPH-GRO (MTBE through Naphthalene) 500 2500 058 U 0.7 U 0.64 U 0.60 U
Total TPH®® 500 2500 9 55 240 16
Miscellaneous Parameters
Percent Moisture (%) NA NA 2.4 6.5 4.7 3.6
LOCATION 03SB0120406 03SB0120610 03550130002 03SB0130204
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID Re‘z:z;’l‘fial RIDEM Industria 03SB0120406 03SB0120610 03550130002 03SB0130204
SAMPLE CODE ) ; NORMAL NORMAL NORMAL NORMAL
MATRIX Direct Direct Exposure so so so so
Exposure Criterion®
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 47 16 78 36
TPH-GRO (MTBE through Naphthalene) 500 2500 0.68 U 072 U 072 U 0.66 U
Total TPHA® 500 2500 47 16 78 36
Miscellaneous Parameters
Percent Moisture (%) NA NA 27 9.2 6.7 7
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LOCATION 03SB0130406 03SB0130610 03550140002 03SB0140204
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID R R!dDEM_ o | rioem industrial 03SB0130406 03SB0130610 03550140002 03SB0140204
SAMPLE CODE esidential IDEM Industria NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure critorion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 81 390 1000 220
TPH-GRO (MTBE through Naphthalene) 500 2500 071U 0.60 U 0.90 U 0.64 U
Total TPHO® 500 2500 81 390 1000 220
Miscellaneous Parameters
Percent Moisture (%) NA NA 841 4.6 6 3.9
LOCATION 03SB0140406 03SB0140610 03550150002 03SB0150204
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID R R!dDEM_ o | rioEm industrial 03SB0140406 03SB0140610 03550150002 03SB0150204
SAMPLE CODE esidential ; ndustrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure critorion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 230 160 330 26
TPH-GRO (MTBE through Naphthalene) 500 2500 19 460 0.86 U 0.79 U
Total TPH®® 500 2500 249 620 330 26
Miscellaneous Parameters
Percent Moisture (%) NA NA 3.7 7.7 7.8 4.3
LOCATION 03SB0150406 03SB0150610 03550160002 03SB0160204
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID o R!SEM_ ' | rioEM ndustrial 03SB0150406 03SB0150610 03550160002 03SB0160204
SAMPLE CODE esidentia ; ndustrial NORMAL NORMAL NORMAL ORIG
Direct Direct Exposure
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 84 79 49 3 17
TPH-GRO (MTBE through Naphthalene) 500 2500 057 U 0.76 U 0.69 U 0.86 U
Total TPHA® 500 2500 84 79 49 17
Miscellaneous Parameters
Percent Moisture (%) NA NA 3.9 5.9 4.3 6.1
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LOCATION 03SB0160204-D 03SB0160406 03SB0160610 03550170002
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID R R!dDEM_ o | rioem industrial 03SB0160204-D 03SB0160406 03SB0160610 03550170002
SAMPLE CODE esidential IDEM Industria DUP NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure Criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6 0
BOTTOM DEPTH 4 6 10 2
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 14 8.4 13 40
TPH-GRO (MTBE through Naphthalene) 500 2500 067 U 059 U 057 U 0.63 U
Total TPH?® 500 2500 14 8.4 13 20
Miscellaneous Parameters
Percent Moisture (%) NA NA 6.5 6.3 7 5.3
LOCATION 03SB0170204 03SB0170406 03SB0170610 03550180002
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID R R!dDEM_ o | rioEm industrial 03SB0170204 03SB0170406 03SB0170610 03550180002
SAMPLE CODE esidential ; ndustrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6 0
BOTTOM DEPTH 4 6 10 2
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 77 18 U 200 210
TPH-GRO (MTBE through Naphthalene) 500 2500 062 U 059 U 0.69 U 0.74 U
Total TPH®® 500 2500 7.7 1.8 U 200 210
Miscellaneous Parameters
Percent Moisture (%) NA NA 7.7 5.1 4.1 8.2
LOCATION 03550180204 03SB0180406 03SB0180610 03550190002
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID o R!SEM_ ' | rioEM ndustrial 03550180204 03SB0180406 03SB0180610 03550190002
SAMPLE CODE esidentia ; ndustrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6 0
BOTTOM DEPTH 4 6 10 2
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 18U 62 20 100
TPH-GRO (MTBE through Naphthalene) 500 2500 061 U 0.70 U 071 U 0.78 U
Total TPHO® 500 2500 18U 62 20 100
otal
Miscellaneous Parameters
Percent Moisture (%) NA NA 5 3.5 7.6 4.6
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LOCATION 03SB0190204 03SB0190406 03SB0190610 03550200002
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID RIDEM ) 03SB0190204 03SB0190406 03SB0190610 03550200002
SAMPLE CODE Reg'i‘:ss:'a' %'5:0“:' I'E';f"gssﬁ'i' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure Criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6 0
BOTTOM DEPTH 4 6 10 2
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 73 20 38 160 J
TPH-GRO (MTBE through Naphthalene) 500 2500 0.73 U 0.70 U 0.83 U 081 U
Total TPHO® 500 2500 73 20 38 160
Miscellaneous Parameters
Percent Moisture (%) NA NA 35 4.9 5.9 5.4
LOCATION 03SB0200204 03SB0200406 03SB0200610 03550210002
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID RIDEM ) 03SB0200204 03SB0200406 03SB0200610 03550210002
SAMPLE CODE Reg'i‘:gg':'a' ng?:c’\:l I'E:'(‘:)';SSEZ' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6 0
BOTTOM DEPTH 4 6 10 2
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 17U 18 U 98 300
TPH-GRO (MTBE through Naphthalene) 500 2500 0.75 U 0.60 U 0.66 U 0.66 U
Total TPH®® 500 2500 17U 1.8 U 9.8 300
Miscellaneous Parameters
Percent Moisture (%) NA NA 3.5 5 4.7 3.2
LOCATION 03SB0210204 035B0210406 03SB0210610 03550220002
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID RIDEM ) 03SB0210204 03SB0210406 03SB0210610 03550220002
SAMPLE CODE ReSD'i‘:sg':'a' RIZ,)Ii?:c’\tA I'E:'(‘;L;SSELZ' NORMAL NORMAL NORMAL ORIG
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6 0
BOTTOM DEPTH 4 6 10 2
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 19U 73 18 U 1100 J
TPH-GRO (MTBE through Naphthalene) 500 2500 073 U 058 U 0.73 U 0.70 U
Total TPHA® 500 2500 19U 7.3 18U 1100
Miscellaneous Parameters
Percent Moisture (%) NA NA 8.4 3.9 7.1 3
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LOCATION 03550220002-D 035B0220204 03SB0220406 035B0220610
SAMPLE DATE 20141013 20141013 20141013 20141013
SAMPLE ID RIDEM ) 03550220002-D 03SB0220204 03SB0220406 03SB0220610
SAMPLE CODE Residential | RIDEM Industrial DUP NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure Criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 0 2 4 6
BOTTOM DEPTH 2 4 6 10
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 740 77 49 110
TPH-GRO (MTBE through Naphthalene) 500 2500 0.67 U 0.77 U 0.69 U 0.62 U
Total TPHO® 500 2500 740 77 49 110
Miscellaneous Parameters
Percent Moisture (%) NA NA 3.4 6.9 3.3 7.2
LOCATION 03550230002 03550230002-D 035B0230204 035B0230406
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03550230002 03550230002-D 03SB0230204 03SB0230406
SAMPLE CODE Residential | RIDEM Industrial ORIG DUP NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 0 0 2 4
BOTTOM DEPTH 2 2 4 6
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 95 19U 9.7 12
TPH-GRO (MTBE through Naphthalene) 500 2500 0.78 U 079 U 15U 071 U
Total TPH®® 500 2500 9.5 19U 9.7 12
Miscellaneous Parameters
Percent Moisture (%) NA NA 11 10 12 7.4
LOCATION 03SB0230610 03550240002 035B0240204 03SB0240406
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03SB0230610 03550240002 03SB0240204 03SB0240406
SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 6 0 2 4
BOTTOM DEPTH 10 2 4 6
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 11 170 18 U 13
TPH-GRO (MTBE through Naphthalene) 500 2500 079 U 0.75 U 0.80 U 0.67 U
Total TPHA® 500 2500 11 170 18U 13
Miscellaneous Parameters
Percent Moisture (%) NA NA 10 9.1 3.5 11
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LOCATION 03SB0240610 03550250002 03SB0250204 035B0250406

SAMPLE DATE 20141014 20141014 20141014 20141014

SAMPLE ID RIDEM ) 03SB0240610 03550250002 03SB0250204 03SB0250406

SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure

MATRIX Exposure Criterion® so so so so

SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL

TOP DEPTH 6 0 2 4

BOTTOM DEPTH 10 2 4 6

Petroleum Hydrocarbons (mg/kg)

TPH-DRO (C9-C40) 500 2500 20 85 8 11

TPH-GRO (MTBE through Naphthalene) 500 2500 072 U 071 U 0.92 U 0.69 U

Total TPHO® 500 2500 20 85 8 11

Miscellaneous Parameters

Percent Moisture (%) NA NA 9.6 6.1 4.7 8.2

LOCATION 03SB0250610 03550260002 035B0260204 035B0260406

SAMPLE DATE 20141014 20141014 20141014 20141014

SAMPLE ID RIDEM ) 03SB0250610 03550260002 03SB0260204 03SB0260406

SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure

MATRIX Exposure criterion® so so so so

SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL

TOP DEPTH 6 0 2 4

BOTTOM DEPTH 10 2 4 6

Petroleum Hydrocarbons (mg/kg)

TPH-DRO (C9-C40) 500 2500 32 59 12 11

TPH-GRO (MTBE through Naphthalene) 500 2500 0.69 U 073 U 0.69 U 0.73 U

Total TPH®® 500 2500 32 59 12 11

Miscellaneous Parameters

Percent Moisture (%) NA NA 7.6 4.3 9.9 35

LOCATION 03SB0260610 03550270002 03SB0270204 03SB0270204-D

SAMPLE DATE 20141014 20141014 20141014 20141014

SAMPLE ID Re‘z:z;’l‘fial RIDEM Industria 03SB0260610 03550270002 03SB0270204 035B0270204-D

;’:"T";’ILXE CoDE Direct Direct Exposure NO:(“)"AL NO:(“)"AL O:(')G DSL:)P

Exposure Criterion®

SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL

TOP DEPTH 6 0 2 2

BOTTOM DEPTH 10 2 4 4

Petroleum Hydrocarbons (mg/kg)

TPH-DRO (C9-C40) 500 2500 13 110 14 14

TPH-GRO (MTBE through Naphthalene) 500 2500 0.70 U 0.68 U 10U 0.98 U

Total TPHA® 500 2500 13 110 14 14

Miscellaneous Parameters

Percent Moisture (%) NA NA 7 5.1 6.1 5.2
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LOCATION 03SB0270406 03SB0270610 03550280002 035B0280204
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03SB0270406 03SB0270610 03550280002 03SB0280204
SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure Criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 11 14 180 13
TPH-GRO (MTBE through Naphthalene) 500 2500 082 U 0.75 U 071 U 0.65 U
Total TPHO® 500 2500 11 14 180 13
Miscellaneous Parameters
Percent Moisture (%) NA NA 7.4 75 5.5 3.3
LOCATION 03SB0280406 03SB0280610 03550290002 035B0290204
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03SB0280406 03SB0280610 03550290002 03SB0290204
SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 15 35 170 16
TPH-GRO (MTBE through Naphthalene) 500 2500 062 U 074 U 0.70 U 0.76 U
Total TPH®® 500 2500 15 35 170 16
Miscellaneous Parameters
Percent Moisture (%) NA NA 6.8 6.7 4.5 5.7
LOCATION 03SB0290406 03SB0290610 03550300002 03SB0300204
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID Re‘z:z;’l‘fial RIDEM Industria 03SB0290406 03SB0290610 03550300002 03SB0300204
SAMPLE CODE ) ; NORMAL NORMAL NORMAL NORMAL
MATRIX Direct Direct Exposure so so so so
Exposure Criterion®
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 12 11 330 15
TPH-GRO (MTBE through Naphthalene) 500 2500 071U 0.64 U 0.73 U 0.66 U
Total TPHA® 500 2500 12 11 330 15
Miscellaneous Parameters
Percent Moisture (%) NA NA 6.5 9.9 6.7 8.9
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LOCATION 03SB0300406 03SB0300610 03550310002 03SB0310204
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03SB0300406 03SB0300610 03550310002 03SB0310204
SAMPLE CODE Reg'i‘:ss:'a' %'5:0“:' I'E';f"gssﬁ'i' NORMAL NORMAL NORMAL NORMAL
MATRIX Exposure Criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)

TPH-DRO (C9-C40) 500 2500 28 27 26 18 U
TPH-GRO (MTBE through Naphthalene) 500 2500 0.62 U 0.69 U 0.63 U 0.68 U

Total TPH@® 500 2500 28 27 26 18U
Miscellaneous Parameters

Percent Moisture (%) NA NA 5.6 4.7 5.1 6.1
LOCATION 03SB0310406 03SB0310610 03550320002 035B0320204
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03SB0310406 03SB0310610 03550320002 03SB0320204
SAMPLE CODE Reg'i‘:gg':'a' ng?:c’\:l I'E:'(‘:)';SSEZ' NORMAL NORMAL NORMAL ORIG
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 6 0 2
BOTTOM DEPTH 6 10 2 4
Petroleum Hydrocarbons (mg/kg)

TPH-DRO (C9-C40) 500 2500 18 U 19U 53 97
TPH-GRO (MTBE through Naphthalene) 500 2500 067 U 0.68 U 073 U 0.66 U

Total TPH®® 500 2500 1.8 U 19U 53 9.7
Miscellaneous Parameters

Percent Moisture (%) NA NA 5.2 8.7 7.2 5.4
LOCATION 03SB0320204-D 03SB0320406 03SB0320610 03SB0330002
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03SB0320204-D 03SB0320406 03SB0320610 03SB0330002
SAMPLE CODE ReSD'i‘:sg':'a' RIZ,)Ii?:c’\tA I'E:'(‘;L;SSELZ' DUP NORMAL NORMAL NORMAL
MATRIX Exposure criterion® so so so so
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6 0
BOTTOM DEPTH 4 6 10 2
Petroleum Hydrocarbons (mg/kg)

TPH-DRO (C9-C40) 500 2500 78 13 10 22
TPH-GRO (MTBE through Naphthalene) 500 2500 0.66 U 0.68 U 0.79 U 058 U

Total TPHA® 500 2500 7.8 13 10 22
Miscellaneous Parameters

Percent Moisture (%) NA NA 5.6 9.2 8.2 19




TABLE 2-1

PETROLEUM HYDROCARBON RESULTS
COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND
PAGE 13 OF 14

LOCATION 03SB0330204 03SB0330406 03SB0330610 03550340002
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03SB0330204 03SB0330406 03SB0330610 03550340002
SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure Criterion® so so so )
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6 0
BOTTOM DEPTH 4 6 10 2
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 210U 170 10 130
TPH-GRO (MTBE through Naphthalene) 500 2500 092 U 0.66 U 0.89 U 0.66 U
Total TPHO® 500 2500 210 170 10 130
Miscellaneous Parameters
Percent Moisture (%) NA NA 21 2.7 19 5.6
LOCATION 03SB0340204 03SB0340406 03SB0340610 03550350002
SAMPLE DATE 20141014 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03SB0340204 03SB0340406 03SB0340610 03550350002
SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL NORMAL
Direct Direct Exposure
MATRIX Exposure criterion® so so so o)
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6 0
BOTTOM DEPTH 4 6 10 2
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 74 13 11 17
TPH-GRO (MTBE through Naphthalene) 500 2500 0.60 U 067 U 071 U 059 U
Total TPH®® 500 2500 7.4 13 11 17
Miscellaneous Parameters
Percent Moisture (%) NA NA 4 4.5 7.8 3.1
LOCATION 03SB0350204 03SB0350406 03SB0350610
SAMPLE DATE 20141014 20141014 20141014
SAMPLE ID RIDEM ) 03SB0350204 03SB0350406 03SB0350610
SAMPLE CODE Residential | RIDEM Industrial NORMAL NORMAL NORMAL
MATRIX Direct Direct Exposure so so so
Exposure Criterion®
SAMPLE TYPE Criterion® NORMAL NORMAL NORMAL
TOP DEPTH 2 4 6
BOTTOM DEPTH 4 6 10
Petroleum Hydrocarbons (mg/kg)
TPH-DRO (C9-C40) 500 2500 8.9 18 U 110
TPH-GRO (MTBE through Naphthalene) 500 2500 0.75 U 0.68 U 071 U
Total TPHA® 500 2500 8.9 1.8 U 110
Miscellaneous Parameters
Percent Moisture (%) NA NA 1.9 6.9 7.5
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Detected concentrations are presented in bold font.
Concentrations exceeding the RIDEM Residential direct exposure criteria (DEC) are highlighted yellow.
No detected concentrations exceed the RIDEM Industrial DEC.

Footnotes:

1 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.

2 - Total TPH results are the sum of detected TPH-DRO (C9-C40) and TPH-GRO (MTBE through naphthalene) results.

3 - For samples in which both TPH-DRO (C9-40) and TPH-GRO (MTBE through naphthalene) were non-detected, the detection limit for TPH-DRO (C9-C40) was used for total TPH.

Definitions:

DRO = Diesel Range Organics

GRO = Gasoline Range Organics
MTBE = Methyl tert-butyl ether

NA = Not applicable/not available
TPH = Total Petroleum Hydrocarbons

Qualifiers:
J = Estimated value.
U = Non-detected value.
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# Exceedin # Exceedin . .
! Minimum Maximum | SaMPIe WIth | 200 ancy of |Range of Non-| AVST89€ OF | A erage of anl| Standard RIDEM RiDEM | RIDEM RibEM | miDEMGa | FEXCeSding | ey oo | # Exceeding
Chemical Detection® Detection® Max|m!.|m Detection® detects Positive Results® Deviation of | Residential Residential Industrial Industrial Leachability® RIDEM GA Leachability® RIDEM GB
Detection Results® All Results® DEC® DEC® DEC® DEC® Y™ | Leachability® Y™ | Leachability®
TPH-DRO (C9-C40) 7.3 1100 J 03550220002  133/148 17 -9 83.8 75.4 143 500 4 2500 0 500 4 2500 0
TPH-GRO (MTBE through naphthalene) 2.3 460 03SB0140610 3/148 053 - 15 160 3.6 37.8 500 0 2500 0 500 0 2500 0
Total TPH® 7.3 1100 03SS0220002|  133/148 1.7 -9 78.7 87.4 150 500 5 2500 0 500 5 2500 0

Footnotes:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Sample and duplicate are considered as one sample when determining frequency of detection, average, standard deviation, and number of exceedances.
3 - Total TPH are the sum of detected TPH-DRO (C9-C40) and TPH-GRO (MTBE through naphthalene) results.

4 - For samples in which both TPH-DRO (C9-C40) and TPH-GRO (MTBE through naphthalene) were non-detected, the detection limit for TPH-DRO (C9-C40) was used for total TPH.

5 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.

Definitions:

DEC = Direct Exposure Criterion
DRO = Diesel Range Organics

GRO = Gasoline Range Organics

J = Estimated Value

MTBE = Methyl tert-butyl ether

TPH = Total Petroleum Hydrocarbons
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3.0 PROBLEM NO. 2: CHARACTERIZATION OF GROUNDWATER AT SITES 02/03
(IN SUPPORT OF THE EVALUATION OF LEACHING POTENTIAL)

The SAP provided the following background information and formal problem statement for Problem 2:

e Background. The HHRA for Site 02 soil, included as part of a risk evaluation for the CED Area
(Tetra Tech, 2014b), evaluated exposures to surface and subsurface soil for potential receptors
including construction workers, industrial workers, recreational users, and hypothetical future
residents. No COCs were identified for direct contact based on soil data for Site 02; however, a
gualitative evaluation for chemical migration from soil to groundwater was also conducted and

concluded that naphthalene in subsurface soil was a potential COC for migration to groundwater.

As stated in Section 2, an HHRA for Site 03 was conducted as part of a risk evaluation for the CED
Area (Tetra Tech, 2014b). In addition to being selected as a COC for direct contact with soil, TPH
was selected as a potential COC for migration from soil to groundwater based on exceedances of
RIDEM GA leachability (500 mg/kg) and GB leachability (2,500 mg/kg) criteria. The available
historical results indicate that TPH contamination is present in surface soil at Site 03. The source of
TPH is expected to be historical contaminant disposal activities conducted at the site and/or potential
releases from heavy equipment. The horizontal and vertical extent of soil contamination exceeding

RIDEM leachability criteria is currently unknown.

e Problem Statement. The Final Human Health Risk Evaluation for the Construction Equipment
Department (Tetra Tech, 2014b) identified possible soil COCs for groundwater protection (TPH,
naphthalene, and possibly select metals). Specifically, the report concluded that there is limited
evidence of the potential for contaminant migration from soil to groundwater at the CED Area.
Historical shallow groundwater data are available, and such data allow for an understanding of
potential chemical migration from soil to groundwater, but the data are relatively old and incomplete
for some possible COCs. Therefore, additional data must be collected from select upgradient and

CED Area wells to better evaluate the potential for leachability of COCs from soil to groundwater.

Figure 3-1 presents the groundwater monitoring well sampling locations at the CED Area. The SAP
provides the primary rationale for the selection of monitoring wells sampled to address Problem
Statement No. 2. For example, for Site 02, wells downgradient of locations where naphthalene was
previously detected in subsurface soil (MWO02-04S and MWO02-10S) were selected for sampling.
Figure 3-2 shows detections of naphthalene in soil at Site 02. For Site 03, wells downgradient of Site 03
(MWO03-04S and MWO03-05S) were selected for sampling primarily because TPH soil contamination was

detected at locations scattered across Site 03. Additional wells across Sites 02 and 03 (specified in the
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SAP) were also recommended for sampling to obtain adequate spatial coverage of the sites and to
provide data needed to address concerns regarding the potential for migration of metals from soil to
groundwater. Regardless of the primary reason for sampling at a particular Site 02/03 well, samples from
all of the selected wells were analyzed for the same target analyte list (presented below). However, as
documented in the Base Realignment and Closure (BRAC) Clean-Up Team (BCT) notes for September 9,
2014, three wells specified in the SAP could not be located, 25-MW-01S, MW03-01S, and MW02-06S.
Based on BCT discussions, MW01-12S was sampled as a substitute well for 25-MW-01S, and
replacement wells were installed and sampled at locations MW03-01S, and MW02-06S. Newly installed
shallow wells MWO01-12S and MWO03-01S were screened at 14 to 24 feet bgs, and MWO02-06 was
screened from 16 to 26 feet bgs. The selected screened intervals were determined in consultation with

Navy and United States Environmental Protection Agency (USEPA) hydrogeologists.

The SAP also selected three wells (MWO01-10S, MWO01-13S, and MWO01-14S) for sampling to provide data
regarding CED Area-specific upgradient conditions, particularly for metals. These wells were selected as
potentially unimpacted wells because they are located upgradient of and/or distal from the CED source
areas and, based on historical data, contained very low-level volatile organic compound (VOC) and
metals contamination. These wells were sampled for the same analyte list as the other CED Area wells

(specified below).

Water quality parameters were measured and recorded in the field for all existing and newly installed
wells sampled. These parameters included dissolved oxygen (DO), specific conductance, temperature,
pH, oxidation-reduction potential (ORP), and turbidity. Water level measurements were collected from

each well at the time of sample collection.

A total of 17 existing shallow wells at Sites 02/03 (including the two newly installed wells) were sampled.
Fourteen of the shallow wells are associated with Sites 02 and 03 and were sampled to characterize
groundwater at these sites and to support the FFS for CED Area soils. Three additional wells, upgradient
of and/or distal from these sites, were sampled to provide CED Area-specific upgradient data. All
groundwater samples from these wells were analyzed for Target Compound List (TCL) VOCs,
naphthalene, Target Analyte List (TAL) metals (total and dissolved), and TPH-DRO (C9-C40) and TPH-
GRO (MTBE through naphthalene).

The results of field observations and screening (i.e., PID readings) are documented on the boring and
sampling logs included in Attachment B. The PID readings did not suggest the presence of benzene or
other aromatic compounds in the soil borings for the newly installed wells. There was also no visual

evidence of staining or olfactory evidence of contamination.
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The analytical results for the groundwater samples collected in 2014 to address Problem No. 2 are
presented on a well-by-well basis in Table 3-1, and descriptive statistics for all chemicals detected at least

once are provided in Table 3-2. The following items summarize the results:

¢ No chlorinated VOCs (CVOCSs) were detected in shallow groundwater at Sites 02/03. CVOCs have
been detected historically in deeper groundwater zones. However, groundwater underlying the CED
Area has been impacted by groundwater contamination migrating into the area from the upgradient
Nike PR-58 site. CVOCs are the primary contaminants in the groundwater plume extending from the
Nike PR-58 site. An interpretation of the analytical data (Tetra Tech, 2015) concluded that any
residual CVOC contamination present at Sites 02/03 is not contributing significantly to the CVOCs

detected in deep groundwater at these Sites.

e No chemical concentrations in shallow groundwater samples exceeded available Safe Drinking Water
Act (SDWA) Maximum Contaminant Levels (MCLs) or RIDEM groundwater objectives.

e As depicted on Figure 3-3, chemical concentrations reported for one shallow well (MWO02-10S)
exceeded USEPA Regional Screening Levels (RSLs) for tapwater. The naphthalene concentration
exceeded the USEPA cancer-based RSL, and the dissolved manganese concentration exceeded the
USEPA non-cancer-based RSL based on an HI of 1.

- MWO02-10S, downgradient of a subsurface soil sample location with a naphthalene detection, was
the only well with a naphthalene detection (see Figure 3-2). The concentration detected
(2.8 pug/L) is less than the concentration reported for the sample collected in 2007 from
MW02-10S (32.4 pg/L).

- VOCs were detected in samples from MW02-10S in 2007, and several VOCs were detected in
MWO02-10S during the 2014 sampling event (e.g., cyclohexane); however, benzene, toluene,
ethylbenzene, and xylenes (BTEX), typically found in petroleum products and detected in
samples collected historically from this well, were not. A review of current and historical data
suggests that fuel-related contaminants detected at this location are attenuating over time.

- Although the dissolved manganese concentration exceeded the RSL, the total manganese

concentration was less than the RSL.

e TPH-DRO (C9-C40) and TPH-GRO (MTBE through naphthalene) were only detected in samples from
MWO02-10S. TPH-DRO (C9-C40) concentrations were 0.64 to 0.68 mg/L, and TPH-GRO (MTBE
through naphthalene) concentrations were 1.3 to 1.4 mg/L for the original and duplicate sample
collected at MWO02-10S. The presence of TPH-DRO (C9-C40) and TPH-GRO (MTBE through
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naphthalene) suggests the well may have been impacted by a petroleum-related source of

contamination.

e The maximum total and dissolved cobalt concentrations exceed the USEPA non-cancer-based RSL
based on a HI of 0.1 but not the RSL based on an HI of 1. Similarly, the maximum dissolved
concentrations reported for cadmium and iron exceed the USEPA RSL based on a HI of 0.1 but not
the RSL based on a HI of 1.

e Although few concentrations detected in Site 02/03 wells exceed USEPA or RIDEM screening criteria
(see Table 3-2), the concentrations from Sites 02/03 wells generally do exceed those reported the
three upgradient wells (MWO01-10S, MWO01-13S, and MW01-14S). Only metals were detected in the

upgradient wells.

e A synoptic round of water levels was collected across the CED Area and CED Area Drum Removal
Area on October 15, 2014. Groundwater data from the synoptic water level event were used to
construct potentiometric maps for the shallow and deep overburden and bedrock zones. Figures 3-4
to 3-6 present the October 2014 data for the shallow and deep overburden and bedrock zones.
Based on these figures, groundwater flow between the CED Drum Removal Area (MW03-15 through
MWO03-17) and CED Area is approximately southeast for both the shallow and deep groundwater
monitoring zones. This overall flow pathway is consistent with previous synoptic events that present
the results of more comprehensive site-wide evaluations (conducted in 2007 and 2009). Further,
analysis of CED Drum Removal Area wells shows that at a minimum, there is also a northeasterly

component of groundwater flow between MW03-16 to MWO03-15.

In overview, the groundwater data for the Sites 02/03 wells sampled in 2014 do not suggest significant
chemical migration from soils to groundwater. However, naphthalene present in Site 02 soil may be
contributing to the naphthalene concentration detected in groundwater at MW02-10S (see Figure 3-2).
Chemical concentrations detected in samples collected from MWO02-10S suggest the presence of

potential (albeit low) fuel-related contamination.

SUMMARY OF HHRA

An HHRA was conducted for the CED Area Sites 02/03 to evaluate potential risks and hazards for
exposures to shallow-zone groundwater (see Attachment A-1). The groundwater samples collected in
September/October 2014 were used in the HHRA and were compared to conservative screening levels
for direct contact exposures. Vapor intrusion exposures for groundwater were evaluated separately (see
Attachment A-2). Additionally, groundwater data from the most recent sampling round were used to

update the gqualitative evaluation for migration from soil to groundwater originally presented in the 2014
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risk evaluation (Tetra Tech, 2014b). Screening criteria for trivalent chromium were used to evaluate total
chromium data in the HHRA because historical site activities for the CED Area do not suggest that

hexavalent chromium would be a significant contaminant at any sites in the investigation area.

The chemicals of potential concern (COPCs) for Sites 02/03 selected based on comparisons to USEPA
RSLs for tap water (USEPA, 2015), DWA MCLs (USEPA, 2012), and RIDEM GA and GB Groundwater
Objectives (RIDEM, 2011) include naphthalene, cobalt, and manganese for direct contact with shallow

groundwater.

Receptors evaluated in the HHRA were current and future construction workers and hypothetical
residents (child, adult, and lifelong). Future industrial workers and future recreational users are potential
receptors at the CED Area but are not expected to have direct contact exposure to groundwater. The
receptors were evaluated for exposure to groundwater via incidental ingestion, dermal contact, and
inhalation of volatiles. Residential exposures were evaluated using current USEPA RSLs (2015), and
construction worker exposures were evaluated using risk-based concentrations (RBCs) representing
1x10% cancer risk levels and hazard quotients (HQs) of 1 (i.e., no-adverse-effect concentrations)
developed using applicable site-specific exposure assumptions and methodology similar to that used by
USEPA to develop the RSLs.

Summary of Cancer and Non-Cancer Risk Estimates and Risk Contributors® for
Receptor Direct Contact with Groundwater

Risk Estimates®®
Data Set Evaluated Receptor Cancer Risk Hazard
Estimate Index
Construction Worker 5x10-10 0.02
Shallow Groundwater . . 2x10°
Hypothetical Resident 0.6
(naphthalene)

1 A non-carcinogenic risk contributor is a chemical that contributes substantially (i.e., greater than an HQ of 0.1) to a target
organ-specific hazard index (HI) that exceeds 1. A carcinogenic risk contributor is a chemical with a calculated cancer risk
estimate exceeding 1x10® when the medium-specific total cancer risk for the receptor exceeds 1x10°.

2 Italicized carcinogenic risk estimates exceed the State of Rhode Island cancer risk limit of 1x10°. A chemical name
presented in parentheses indicates the primary chemical driving risk.

3 The cancer risk and HI presented for the hypothetical resident are for the lifelong resident and child resident (i.e., the most
conservative receptors), respectively.

As shown in the summary table, all His for groundwater are less than the target level of 1. Therefore, no
adverse non-carcinogenic effects are expected for exposures to subsurface soil or shallow groundwater

based on medium-specific Hls.
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Cancer risk estimates for all groundwater evaluations are less than the USEPA'’s target cancer risk range
of 1x10% to 1x104. The cancer risk estimate for hypothetical residents exceeds and the State of Rhode
Island cancer risk benchmark of 1x10° due to naphthalene. Uncertainty associated with the exposure

point concentration (EPC) for naphthalene is discussed below.

Conclusions regarding possible COCs for migration to groundwater identified during the 2014 risk
evaluation (Tetra Tech, 2014b) were re-evaluated using groundwater data from the most recent sampling
event (September/October 2014). Based on the qualitative evaluation, residual soil chemical

concentrations do not appear to be negatively impacting groundwater quality at Sites 02/03.

The following sources of uncertainty should be considered when interpreting the results of the HHRA for
Sites 02/03:

e Maximum concentrations were used as EPCs for naphthalene and cobalt in groundwater instead of
95-percent upper confidence limits (UCLs) because of the small number of detections (i.e., only one
detection of naphthalene and two detections of cobalt for the shallow groundwater data set). Using
maximum concentrations for EPCs is conservative and likely results in an overestimation of risk.
Naphthalene was the sole contributor to cancer risks exceeding the State of Rhode Island cancer risk
benchmark; therefore, considerable uncertainty is associated with the EPC for naphthalene.

Naphthalene was detected in only 1 of 14 groundwater samples.

e Although the future land use of the sites/study areas is anticipated to be industrial/commercial or
recreational, the residential land use scenario was evaluated in this HHRA primarily to support risk-

management decisions.

e Cobalt was selected as a COPC in groundwater based on an exceedance of the USEPA RSL based
on an HQ of 0.1. Uncertainty is associated with selecting cobalt as a COPC because cobalt is a
naturally occurring metal and because the conservative screening levels (based on USEPA criteria)
are likely to be less than background levels of cobalt expected at some sites. For example, the
Maryland Department of the Environment (MDE) selected revised criteria for cobalt of 50 mg/kg for
soil and 100 pg/L for groundwater based on Agency for Toxic Substances and Disease Registry
(ATSDR) toxicity values (MDE, 2013). The MDE value for cobalt in groundwater is considerably
greater than the current USEPA cobalt RSL for tap water (6 ug/L based on an HQ of 1). Cobalt would
not have been selected as a COPC for groundwater at Sites 02/03 if the MDE value for cobalt was
used for COPC selection instead of the USEPA RSL.
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Naphthalene was identified as a risk driver for hypothetical resident exposure to groundwater based on
the HHRA. However, unacceptable Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) risks were not predicted for receptor exposure to groundwater, and naphthalene
was only detected in 1 of 14 groundwater samples. Also, the maximum concentration was used as the
EPC, which likely overestimates risks. Additionally, naphthalene was detected at well MW02-10S, where
historical concentrations of fuel-related contaminants were greater than current concentrations, indicating
that contaminant concentrations may be attenuating over time. Therefore, naphthalene is not selected as
a COC for groundwater at Sites 02/03. However, future monitoring is recommended to ensure that

concentrations continue to attenuate over time.
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SUMMARY OF DETECTIONS - EXISTING WELLS - COMPARISON TO DIRECT CONTACT CRITERIA

TABLE 3-1

CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 14
LOCATION MWO01-10S MWO01-12S MWO01-13S
SAMPLE ID MWO01-10S-NWG-100214 MWO01-12S-NWG-100214 MWO01-13Sa-NWG-102714
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141002 20141002 20141027
SAMPLE TYPE (ug/L)® (ug/L)® (ug/L)® (ug/L)® NORMAL (UPGRADIENT) NORMAL NORMAL (UPGRADIENT)
TOP DEPTH (FEET) 13 14 13
BOTTOM DEPTH (FEET) 23 24 23
VOLATILES (UG/L)
CYCLOHEXANE NA NA 13000 N NA 1U 1U 1U
ISOPROPYLBENZENE NA NA 450 N NA 05U 05U 05U
METHYL CYCLOHEXANE NA NA NA NA 1U 1U 1U
TRICHLOROFLUOROMETHANE NA NA 1100 N NA 1UJ 1UJ 1UJ
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE 100 NA 0.17 C NA 01U 01U 01U
METALS (UG/L)
ALUMINUM NA NA 20000 N NA 11.7 U 85U 22
ANTIMONY 6 NA 7.8 N NA 0.2 U 02U 0.28 J
BARIUM 2000 NA 3800 N 2000 510 5.6 J 5.6 J
CADMIUM 5 NA 9.2 N 5 0.15 U 0.09 J 0.15 U
CALCIUM NA NA NA NA 4380 10600 5710
CHROMIUM 100 NA 22000 c@ 100 0.91J 0.72 J 1.1
COBALT NA NA 6 N NA 0.033 U 0.24 U 0.56
COPPER NA NA 800 N 1300 0.38 U 0.39 J 0.51J
IRON NA NA 14000 N NA 20 U 20 U 3250
MAGNESIUM NA NA NA NA 1430 1700 1620
MANGANESE NA NA 430 N NA 3.9 14 24.1
NICKEL 100 NA 390 N NA 0.25 U 0.74 J 4.1
POTASSIUM NA NA NA NA 822 1340 1320
SELENIUM 50 NA 100 N 50 0.25 U 0.25 U 0.25 U
SODIUM NA NA NA NA 6420 4090 8590
VANADIUM NA NA 86 N NA 1U 1U 1U
ZINC NA NA 6000 N NA 1U 1.4 9.3 U




SUMMARY OF DETECTIONS - EXISTING WELLS - COMPARISON TO DIRECT CONTACT CRITERIA

TABLE 3-1

CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 14

LOCATION MW01-10S MW01-12S MW01-13S
SAMPLE ID MWO01-10S-NWG-100214 MWO01-12S-NWG-100214 MWO01-13Sa-NWG-102714
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141002 20141002 20141027
SAMPLE TYPE (ua/L)® (ug/L)® (ug/L)@ (ug/L)® NORMAL (UPGRADIENT) NORMAL NORMAL (UPGRADIENT)
TOP DEPTH (FEET) 13 14 13
BOTTOM DEPTH (FEET) 23 24 23
DISSOLVED METALS (UG/L)

ALUMINUM NA NA 20000 N NA 112 U 6.7 U 221
ANTIMONY 6 NA 7.8 N NA 0.2 U 0.2 U 0.4
BARIUM 2000 NA 3800 N 2000 5 56 J 54 J
CADMIUM 5 NA 9.2 N 5 0.15 U 0.15 U 0.15 U
CALCIUM NA NA NA NA 4330 10200 5520
CHROMIUM 100 NA 22000 @ 100 0.83 J 0.88 J 0.85 J
COBALT NA NA 6 N NA 0.048 U 0.23 U 052
COPPER NA NA 800 N 1300 0.72 ] 117 12J
IRON NA NA 14000 N NA 20 U 20 U 16.6 J
LEAD 15 NA 15 15 0.15 U 0.15 U 0.19 U
MAGNESIUM NA NA NA NA 1400 1640 1560
MANGANESE NA NA 430 N NA 4.2 2.6 225
NICKEL 100 NA 390 N NA 0.83 J 13 4.4
POTASSIUM NA NA NA NA 831 1330 1280
SELENIUM 50 NA 100 N 50 0.25 U 0.25 U 0.25 U
SODIUM NA NA NA NA 6330 4000 8320
VANADIUM NA NA 86 N NA 1U 1U 10
ZINC NA NA 6000 N NA 1.6 J 2 224 )
PETROLEUM HYDROCARBONS (MG/L)

TPH-DRO (C9-C40) NA NA NA NA [ 0.05 U 0.05 U 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

TPH-GRO (MTBE THROUGH NA NA NA 20U 20 U 20 U

NAPHTHALENE)

NA ‘
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TABLE 3-1

CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 3 OF 14

LOCATION MWO01-14S MW02-03S

SAMPLE ID MWO01-14S-NWG-100914 MW02-03S-NWG-100314 MW02-03S-NWG-111914
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141009 20141003 20141119
SAMPLE TYPE (ug/LY® (ua/L)® (ug/L)® (ua/L)® NORMAL (UPGRADIENT) NORMAL ORIGINAL
TOP DEPTH (FEET) 15 20 20
BOTTOM DEPTH (FEET) 25 30 30
VOLATILES (UG/L)

CYCLOHEXANE NA NA 13000 N NA 1U - 1U
ISOPROPYLBENZENE NA NA 450 N NA 05U - 05U
METHYL CYCLOHEXANE NA NA NA NA 1U - 1U
TRICHLOROFLUOROMETHANE NA NA 1100 N NA 1UJ - 0.67 J
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

NAPHTHALENE 100 NA 0.17 C NA 01U 01U -
METALS (UG/L)

ALUMINUM NA NA 20000 N NA 17.8 U 202 -
ANTIMONY 6 NA 7.8 N NA 02U 02U -
BARIUM 2000 NA 3800 N 2000 10.5 16.2 -
CADMIUM 5 NA 9.2 N 5 0.091 J 0.19 J -
CALCIUM NA NA NA NA 7810 34300 -
CHROMIUM 100 NA 22000 c@ 100 127 1J -
COBALT NA NA 6 N NA 0.098 U 0.56 J -
COPPER NA NA 800 N 1300 0.38 U 0.72J -
IRON NA NA 14000 N NA 20 U 20 U -
MAGNESIUM NA NA NA NA 2110 5850 -
MANGANESE NA NA 430 N NA 4.4 18.3 -
NICKEL 100 NA 390 N NA 1.6 0.9 -
POTASSIUM NA NA NA NA 1590 2020 -
SELENIUM 50 NA 100 N 50 0.37 J 0.41 ] -
SODIUM NA NA NA NA 27000 11800 -
VANADIUM NA NA 86 N NA 1U 1U -
ZINC NA NA 6000 N NA 15 5.6 -
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LOCATION MW01-14S MW02-03S

SAMPLE ID MWO01-14S-NWG-100914 MW02-03S-NWG-100314 MWO02-03S-NWG-111914
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141009 20141003 20141119
SAMPLE TYPE (ua/L)® (ug/L)® (ug/L)@ (ug/L)® NORMAL (UPGRADIENT) NORMAL ORIGINAL
TOP DEPTH (FEET) 15 20 20
BOTTOM DEPTH (FEET) 25 30 30
DISSOLVED METALS (UG/L)

ALUMINUM NA NA 20000 N NA 193 U 184 -
ANTIMONY 6 NA 7.8 N NA 0.2 U 0.2 U =
BARIUM 2000 NA 3800 N 2000 10.1 156 -
CADMIUM 5 NA 9.2 N 5 0.088 J 0.19 J -
CALCIUM NA NA NA NA 7480 32800 =
CHROMIUM 100 NA 22000 @ 100 0.89 J 17 -
COBALT NA NA 6 N NA 0.078 U 051 U -
COPPER NA NA 800 N 1300 0.58 J 173 -

IRON NA NA 14000 N NA 150 J 20 U .

LEAD 15 NA 15 15 0.22 U 0.17 U -
MAGNESIUM NA NA NA NA 2030 5650 =
MANGANESE NA NA 430 N NA 14.4 175 -
NICKEL 100 NA 390 N NA 1.4 14 =
POTASSIUM NA NA NA NA 1540 1970 -
SELENIUM 50 NA 100 N 50 0.36 J 0.34 J =
SODIUM NA NA NA NA 25900 11200 -
VANADIUM NA NA 86 N NA 1U 1U =

ZINC NA NA 6000 N NA 147 6 -
PETROLEUM HYDROCARBONS (MG/L)

TPH-DRO (C9-C40) NA NA NA NA [ 0.05 U 0.05 U =
PETROLEUM HYDROCARBONS (UG/L)

TPH-GRO (MTBE THROUGH NA NA NA 20U - 20 U

NAPHTHALENE)

NA |
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LOCATION MW02-03s MWO02-04s MW02-05S
SAMPLE ID MW02-03S-NWG-111914-D MW02-04Sa-NWG-100614 MW02-05S-NWG-100214
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141119 20141006 20141002
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® DUPLICATE NORMAL NORMAL
TOP DEPTH (FEET) 20 16 16.5
BOTTOM DEPTH (FEET) 30 26 26.5
VOLATILES (UG/L)
CYCLOHEXANE NA NA 13000 N NA 1U 1U 1U
ISOPROPYLBENZENE NA NA 450 N NA 05U 05U 05U
METHYL CYCLOHEXANE NA NA NA NA 1U 1U 1U
TRICHLOROFLUOROMETHANE NA NA 1100 N NA 0.88 J 11U 1U
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE 100 NA 0.17 C NA - 01U 01U
METALS (UG/L)
ALUMINUM NA NA 20000 N NA - 16.5 U 38.2
ANTIMONY 6 NA 7.8 N NA - 02U 0.41 ]
BARIUM 2000 NA 3800 N 2000 - 2] 8J
CADMIUM 5 NA 9.2 N 5 - 01J 0.16 J
CALCIUM NA NA NA NA - 5770 7940
CHROMIUM 100 NA 22000 c® 100 -- 1.6 J 137
COBALT NA NA 6 N NA - 0.042 U 0.19 U
COPPER NA NA 800 N 1300 -- 0.38 U 0.28 J
IRON NA NA 14000 N NA -- 1457 20U
MAGNESIUM NA NA NA NA - 1420 1830
MANGANESE NA NA 430 N NA -- 4.1 10.8
NICKEL 100 NA 390 N NA -- 0.59 J 0.57 J
POTASSIUM NA NA NA NA -- 711 776
SELENIUM 50 NA 100 N 50 -- 0.15 J 0.2J
SODIUM NA NA NA NA -- 5900 6470
VANADIUM NA NA 86 N NA - 13J 1U
ZINC NA NA 6000 N NA -- 1U 123
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LOCATION MW02-03s MWO02-04s MW02-05S
SAMPLE ID MW02-03S-NWG-111914-D MW02-04Sa-NWG-100614 MW02-05S-NWG-100214
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141119 20141006 20141002
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® DUPLICATE NORMAL NORMAL
TOP DEPTH (FEET) 20 16 16.5
BOTTOM DEPTH (FEET) 30 26 26.5
DISSOLVED METALS (UG/L)

ALUMINUM NA NA 20000 N NA - 6 U 34
ANTIMONY 6 NA 7.8 N NA - 02U 0.28 J
BARIUM 2000 NA 3800 N 2000 -- 2J 52
CADMIUM 5 NA 9.2 N 5 - 0.088 J 0.18 J
CALCIUM NA NA NA NA - 5650 7920
CHROMIUM 100 NA 22000 c® 100 - 14 131J
COBALT NA NA 6 N NA - 0.049 U 0.17 U
COPPER NA NA 800 N 1300 - 0.87 J 16J
IRON NA NA 14000 N NA - 20 U 20 U
LEAD 15 NA 15 15 - 0.15 U 0.23 U
MAGNESIUM NA NA NA NA - 1380 1830
MANGANESE NA NA 430 N NA - 3.9 12.1
NICKEL 100 NA 390 N NA - 1 5.3
POTASSIUM NA NA NA NA - 716 801
SELENIUM 50 NA 100 N 50 - 0.25 U 0.25 U
SODIUM NA NA NA NA - 5780 6570
VANADIUM NA NA 86 N NA -- 0.64 J 1U
ZINC NA NA 6000 N NA -- 1517 8
PETROLEUM HYDROCARBONS (MG/L)

TPH-DRO (C9-C40) NA NA NA NA I -- 0.05 U 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

TPH-GRO (MTBE THROUGH NA NA NA 20U 20U 20U

NAPHTHALENE)

NA |
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LOCATION MW02-06S MW02-08S MW02-09S
SAMPLE ID MW02-06Sa-NWG-102914 MW02-08Sa-NWG-100114 MW02-09S-NWG-100814
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141029 20141001 20141008
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® NORMAL NORMAL NORMAL
TOP DEPTH (FEET) 16 11.8 12
BOTTOM DEPTH (FEET) 26 26.8 27
VOLATILES (UG/L)

CYCLOHEXANE NA NA 13000 N NA 1U 1U 1U
ISOPROPYLBENZENE NA NA 450 N NA 05U 05U 05U
METHYL CYCLOHEXANE NA NA NA NA 1U 1U 1U
TRICHLOROFLUOROMETHANE NA NA 1100 N NA 1UJ 1UJ 1UJ
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

NAPHTHALENE 100 [ NA [ 017 C NA 01U 0.1U 01U
METALS (UG/L)

ALUMINUM NA NA 20000 N NA 12.8 U 17 U 137 U
ANTIMONY 6 NA 7.8 N NA 0.36 J 0.2 U 02U
BARIUM 2000 NA 3800 N 2000 8.2 126 2.9
CADMIUM 5 NA 9.2 N 5 0.15 U 0.13 J 0.15 U
CALCIUM NA NA NA NA 12100 27300 3230
CHROMIUM 100 NA 22000 @ 100 0.25 U 123 0.93 J
COBALT NA NA 6 N NA 0.15 U 12U 0.05 U
COPPER NA NA 800 N 1300 0.55 J 0.71 U 0.38 U
IRON NA NA 14000 N NA 20 U 403 U 20 U
MAGNESIUM NA NA NA NA 1800 2470 814
MANGANESE NA NA 430 N NA 13.8 6.5 35
NICKEL 100 NA 390 N NA 0.39 J 2.6 0.25 U
POTASSIUM NA NA NA NA 1290 2410 697
SELENIUM 50 NA 100 N 50 0.25 U 0.27 J 0.25 U
SODIUM NA NA NA NA 5710 5960 5830
VANADIUM NA NA 86 N NA 1U 1U 1U
ZINC NA NA 6000 N NA 72U 2.7 1U
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LOCATION MW02-06S MW02-08S MW02-09S
SAMPLE ID MWO02-06Sa-NWG-102914 MWO02-08Sa-NWG-100114 MWO02-09S-NWG-100814
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141029 20141001 20141008
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® NORMAL NORMAL NORMAL
TOP DEPTH (FEET) 16 11.8 12
BOTTOM DEPTH (FEET) 26 26.8 27
DISSOLVED METALS (UG/L)
ALUMINUM NA NA 20000 N NA 15.6 U 4.4 U 142 U
ANTIMONY 6 NA 7.8 N NA 0.31J 02U 02U
BARIUM 2000 NA 3800 N 2000 8.11J 11 3J
CADMIUM 5 NA 9.2 N 5 0.15 U 0.13 J 0.54 J
CALCIUM NA NA NA NA 11800 28300 3100
CHROMIUM 100 NA 22000 c® 100 0.25 U 1J 113
COBALT NA NA 6 N NA 0.19 U 13U 0.027 U
COPPER NA NA 800 N 1300 17 2.2 121
IRON NA NA 14000 N NA 37.6 J 20 U 20 U
LEAD 15 NA 15 15 0.17 U 0.15 U 2.7
MAGNESIUM NA NA NA NA 1780 2570 784
MANGANESE NA NA 430 N NA 13.9 6.8 3.3
NICKEL 100 NA 390 N NA 1.4 3.3 3.6
POTASSIUM NA NA NA NA 1310 2530 708
SELENIUM 50 NA 100 N 50 0.25 U 0.29 J 0.25 U
SODIUM NA NA NA NA 5650 6260 5650
VANADIUM NA NA 86 N NA 1U 1U 1U
ZINC NA NA 6000 N NA 118 J 5.1 6.9
PETROLEUM HYDROCARBONS (MG/L)
TPH-DRO (C9-C40) NA NA NA NA I 0.05 U 0.05 U 0.05 U
PETROLEUM HYDROCARBONS (UG/L)
TPH-GRO (MTBE THROUGH NA NA NA 20U 20U 20U

NAPHTHALENE)

NA |
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LOCATION MWO02-10S MWO02-11S
SAMPLE ID MWO02-10S-NWG-101014 MWO02-10S-NWG-101014-D MWO02-11S-NWG-100814
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141010 20141010 20141008
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® ORIGINAL DUPLICATE NORMAL
TOP DEPTH (FEET) 13 13 13
BOTTOM DEPTH (FEET) 28 28 28
VOLATILES (UG/L)
CYCLOHEXANE NA NA 13000 N NA 10 10 1U
ISOPROPYLBENZENE NA NA 450 N NA 14 14 05U
METHYL CYCLOHEXANE NA NA NA NA 8 8 1U
TRICHLOROFLUOROMETHANE NA NA 1100 N NA 10 11U 1U
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE 100 NA 0.17 C NA 2.6 2.8 01U
METALS (UG/L)
ALUMINUM NA NA 20000 N NA 49.1 37 80.1
ANTIMONY 6 NA 7.8 N NA 0.23J 0.2 0.2 U
BARIUM 2000 NA 3800 N 2000 3517 351J 211
CADMIUM 5 NA 9.2 N 5 021J 0.12 J 0.1
CALCIUM NA NA NA NA 11900 12300 3610
CHROMIUM 100 NA 22000 c® 100 2.9 2.8 18J
COBALT NA NA 6 N NA 0.54 U 0.55 U 0.12 U
COPPER NA NA 800 N 1300 0.81J 07J 0.49 J
IRON NA NA 14000 N NA 1010 1050 163 J
MAGNESIUM NA NA NA NA 1370 1410 1050
MANGANESE NA NA 430 N NA 332 357 8
NICKEL 100 NA 390 N NA 0.93J 0.91J 0.77 J
POTASSIUM NA NA NA NA 1400 1460 614
SELENIUM 50 NA 100 N 50 031 0.22 J 0.25 U
SODIUM NA NA NA NA 7370 7620 5580
VANADIUM NA NA 86 N NA 110 1U 1U
ZINC NA NA 6000 N NA 46.6 58.8 1U
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CONSTRUCTION EQUIPMENT DEPARTMENT AREA
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LOCATION MW02-10S MW02-11S
SAMPLE ID MW02-10S-NWG-101014 MW02-10S-NWG-101014-D MW02-11S-NWG-100814
SAMPLE DATE RIDEM GA RIDEM GB EPARSL EPA MCL 20141010 20141010 20141008
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® ORIGINAL DUPLICATE NORMAL
TOP DEPTH (FEET) 13 13 13
BOTTOM DEPTH (FEET) 28 28 28
DISSOLVED METALS (UG/L)

ALUMINUM NA NA 20000 N NA 36 U 33U 134 U
ANTIMONY 6 NA 7.8 N NA 02U 0.2 U 0.2 U
BARIUM 2000 NA 3800 N 2000 3.6 J 363 23
CADMIUM 5 NA 9.2 N 5 0.13J 0.12J 0.14 J
CALCIUM NA NA NA NA 11200 11200 3620
CHROMIUM 100 NA 22000 c@ 100 0.87 J 0.82 J 137
COBALT NA NA 6 N NA 063 U 0.64 U 0.038 U
COPPER NA NA 800 N 1300 0.27J 0.58 J 0.93J
IRON NA NA 14000 N NA 1580 1530 180 J
LEAD 15 NA 15 15 0.15 U 0.15 U 0.55 J
MAGNESIUM NA NA NA NA 1500 1500 1030
MANGANESE NA NA 430 N NA 501 491 5.2
NICKEL 100 NA 390 N NA 12 1.8 13
POTASSIUM NA NA NA NA 1520 1530 626
SELENIUM 50 NA 100 N 50 0317 0.26 J 0.27 J
SODIUM NA NA NA NA 7870 7870 5570
VANADIUM NA NA 86 N NA 0.78 J 1U 0.94J
ZINC NA NA 6000 N NA 51.7 49.7 25
PETROLEUM HYDROCARBONS (MG/L)

TPH-DRO (C9-C40) [ NA [ NA [ NA [ NA | 0.68 [ 0.64 [ 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

TPH-GRO (MTBE THROUGH NA | NA ‘ NA | NA | 1300 ‘ 1400 ’ 20U
NAPHTHALENE)
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LOCATION MWO03-01S MW03-02s
SAMPLE ID MWO03-01SA-NWG-102914 MWO03-01SA-NWG-102914-D MW03-02S-NWG-092914
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141029 20141029 20140929
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® ORIGINAL DUPLICATE NORMAL
TOP DEPTH (FEET) 14 14 8.5
BOTTOM DEPTH (FEET) 24 24 23.5
VOLATILES (UG/L)

CYCLOHEXANE NA NA 13000 N NA 1U 1U 1U
ISOPROPYLBENZENE NA NA 450 N NA 05U 05U 05U
METHYL CYCLOHEXANE NA NA NA NA 1U 1U 1U
TRICHLOROFLUOROMETHANE NA NA 1100 N NA 10 11U 1U
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

NAPHTHALENE 100 NA 0.17 C NA 0.1U 01U 01U
METALS (UG/L)

ALUMINUM NA NA 20000 N NA 57 50.6 9.8 U
ANTIMONY 6 NA 7.8 N NA 0.29 J 0.26 J 0.37 J
BARIUM 2000 NA 3800 N 2000 76.8 73.7 85U
CADMIUM 5 NA 9.2 N 5 032U 029 U 0.15 U
CALCIUM NA NA NA NA 25000 24700 4840
CHROMIUM 100 NA 22000 c@ 100 0.24 J 0.35 J 1.4
COBALT NA NA 6 N NA 0.93 0.9 0.029 U
COPPER NA NA 800 N 1300 110 0.88 J 0.24 U
IRON NA NA 14000 N NA 76.3 J 153 J 20U
MAGNESIUM NA NA NA NA 6110 6070 771
MANGANESE NA NA 430 N NA 159 157 4.5
NICKEL 100 NA 390 N NA 2.3 2.4 02U
POTASSIUM NA NA NA NA 2730 2730 1990
SELENIUM 50 NA 100 N 50 0.25 U 0.25 U 0.21J
SODIUM NA NA NA NA 61800 61600 4020
VANADIUM NA NA 86 N NA 1U 1U 0.65 J
ZINC NA NA 6000 N NA 6 U 147 J 0.82 J




TABLE 3-1

SUMMARY OF DETECTIONS - EXISTING WELLS - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 12 OF 14

LOCATION MWO03-01S MW03-02s
SAMPLE ID MWO03-01SA-NWG-102914 MWO03-01SA-NWG-102914-D MW03-02S-NWG-092914
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141029 20141029 20140929
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® ORIGINAL DUPLICATE NORMAL
TOP DEPTH (FEET) 14 14 8.5
BOTTOM DEPTH (FEET) 24 24 23.5
DISSOLVED METALS (UG/L)

ALUMINUM NA NA 20000 N NA 41.9 48.9 8.6 U
ANTIMONY 6 NA 7.8 N NA 0.28 J 0.28 J 0.29 J
BARIUM 2000 NA 3800 N 2000 75.1 76.9 8.4 U
CADMIUM 5 NA 9.2 N 5 0.27 U 0.27 U 0.15 U
CALCIUM NA NA NA NA 25900 26900 4670
CHROMIUM 100 NA 22000 c® 100 0.33 J 0.55 J 0.94 J
COBALT NA NA 6 N NA 0.65 0.64 0.033 U
COPPER NA NA 800 N 1300 16J 1J 11U
IRON NA NA 14000 N NA 20 U 240 20 U
LEAD 15 NA 15 15 0.18 U 03U 0.15 U
MAGNESIUM NA NA NA NA 6370 6580 745
MANGANESE NA NA 430 N NA 172 180 3.7
NICKEL 100 NA 390 N NA 3 2.4 0.9 U
POTASSIUM NA NA NA NA 2780 2900 1940
SELENIUM 50 NA 100 N 50 0.25 U 0.25 U 0.23 ]
SODIUM NA NA NA NA 60900 63200 3940
VANADIUM NA NA 86 N NA 1U 1U 1U
ZINC NA NA 6000 N NA 134 J 47.4 ) 1417
PETROLEUM HYDROCARBONS (MG/L)

TPH-DRO (C9-C40) NA NA NA NA | 0.05 U [ 0.05 U 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

TPH-GRO (MTBE THROUGH NA NA NA 20U 20U 20U

NAPHTHALENE)

NA |
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LOCATION MW03-03s MWO03-04S MW03-05S
SAMPLE ID MW03-03Sa-NWG-103014 MW03-04S-NWG-093014 MW03-05S-NWG-100114
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141030 20140930 20141001
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® NORMAL NORMAL NORMAL
TOP DEPTH (FEET) 15 10 11
BOTTOM DEPTH (FEET) 25 25 26
VOLATILES (UG/L)

CYCLOHEXANE NA NA 13000 N NA 1U 1U 1U
ISOPROPYLBENZENE NA NA 450 N NA 05U 05U 05U
METHYL CYCLOHEXANE NA NA NA NA 1U 1U 1U
TRICHLOROFLUOROMETHANE NA NA 1100 N NA 1U 11U 1U
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

NAPHTHALENE 100 NA 0.17 C NA 0.1U 01U 01U
METALS (UG/L)

ALUMINUM NA NA 20000 N NA 57.4 79 24.2
ANTIMONY 6 NA 7.8 N NA 0.27 J 02U 02U
BARIUM 2000 NA 3800 N 2000 9.4 ] 9 U 71U
CADMIUM 5 NA 9.2 N 5 03U 0.1 0.49 J
CALCIUM NA NA NA NA 11500 3870 3710
CHROMIUM 100 NA 22000 c® 100 0.61J 1.4 0.9
COBALT NA NA 6 N NA 02U 0.065 U 0.03 U
COPPER NA NA 800 N 1300 12 0.33 U 0.24 U
IRON NA NA 14000 N NA 61.6 J 98.3 U 316 U
MAGNESIUM NA NA NA NA 2380 886 760
MANGANESE NA NA 430 N NA 49.1 15.5 6.2
NICKEL 100 NA 390 N NA 2.7 0.27 U 12.5
POTASSIUM NA NA NA NA 1590 1530 747
SELENIUM 50 NA 100 N 50 0.25 U 0.25 U 0.25 U
SODIUM NA NA NA NA 12200 5460 4250
VANADIUM NA NA 86 N NA 1U 1U 1U
ZINC NA NA 6000 N NA 16.9 J 12 3.9
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LOCATION MWO03-03S MWO03-04S MWO03-05S
SAMPLE ID MWO03-03Sa-NWG-103014 MWO03-04S-NWG-093014 MWO03-05S-NWG-100114
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141030 20140930 20141001
SAMPLE TYPE (ug/L)® (ua/L)® (ug/L)® (ua/L)® NORMAL NORMAL NORMAL
TOP DEPTH (FEET) 15 10 11
BOTTOM DEPTH (FEET) 25 25 26
DISSOLVED METALS (UG/L)

ALUMINUM NA NA 20000 N NA 28.2 16.7 U 115 U
ANTIMONY 6 NA 7.8 N NA 0.21J 0.22 ] 0.2 U
BARIUM 2000 NA 3800 N 2000 9.7 87U 6.2 U
CADMIUM 5 NA 9.2 N 5 0.15 U 2.3 0.43 J
CALCIUM NA NA NA NA 11600 3850 3440
CHROMIUM 100 NA 22000 @ 100 0.85 J 1.1 0.94 J
COBALT NA NA 6 N NA 0.18 U 0.051 U 0.025 U
COPPER NA NA 800 N 1300 147 0.99 U 0.74 U
IRON NA NA 14000 N NA 20 U 20 U 20 U
LEAD 15 NA 15 15 0.18 U 0.098 U 0.077 U
MAGNESIUM NA NA NA NA 2380 869 706
MANGANESE NA NA 430 N NA 46.8 14.5 5.4
NICKEL 100 NA 390 N NA 1.7 0.94 U 10.6
POTASSIUM NA NA NA NA 1600 1540 697
SELENIUM 50 NA 100 N 50 0.25 U 0.25 U 0.25 U
SODIUM NA NA NA NA 12200 5470 3990
VANADIUM NA NA 86 N NA 1U 1U 0.64 J
ZINC NA NA 6000 N NA 1137 18J 5
PETROLEUM HYDROCARBONS (MG/L)

TPH-DRO (C9-C40) [ NA [ NA [ NA [ NA | 0.05 U [ 0.05 U [ 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

TPH-GRO (MTBE THROUGH NA | NA ‘ NA | NA | 20U ‘ 20U ’ 20U
NAPHTHALENE)

Detected concentrations are presented in bold font. Concentrations exceeding the lower of USEPA RSLs and
RIDEM residential criteria are shaded yellow. Concentrations exceeding MCLs are presented in bold red font and shaded yellow.

Footnotes:
1 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.
2 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.
RSLs are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient (HQ) of 1.
3 - Federal Maximum Contaminant Levels (MCLs), 2012 Edition of the Drinking Water Standards and Health Advisories.
Office of Water, Washington, D.C. EPA 822-S-12-001. April.
4 - The screening value is for trivalent chromium.

Definitions: Qualifiers:

DRO = Diesel Range Organics J = Estimated value.

GRO = Gasoline Range Organics U = Non-detected value.

MTBE = Methyl tert-butyl ether UJ = Non-detected result is estimated.

NA = Not applicable/not available
TPH = Total Petroleum Hydrocarbons



TABLE 3-2

SUMMARY OF DESCRIPTIVE STATISTICS - EXISTING WELLS

CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

) Minimum Maximum Sample With Maximum Frequency of | Range of Non-| AYe"2980f | A o rageof an|  St@ndard | piney ga | #Exceeding | ey, g | #Exceeding | pps qap yater | _# Exceeding # Exceeding © # Exceeding
Chemical Detection® | Detection® Detection Detection® detects Positive Results® | DeVIAION O 1 o ective® | RIPEMGA 1 opjective® | RIPEMGB RSL® EPA Tap Water| EPAMCL® | ‘ppp oL@ EPAVISL EPA VISL®
Results® All Results® ) Objective® ) Objective® RSL®
VOLATILES (UGIL)
MW02-105-NWG-101014, MWOZ
CYCLOHEXANE 10 10 10S-NWG-101014-D 117 1-1 100 11 2 NA NA NA NA 13000 N 0 NA NA 1000 0
MW02-105-NWG-101014, MWOZ
ISOPROPYLBENZENE 14 14 10S-NWG-101014-D 117 05 - 05 14 11 33 NA NA NA NA 450 N 0 NA NA 890 0
MW02-105-NWG-101014, MWOZ
METHYL CYCLOHEXANE 8 8 10S-NWG-101014-D 117 1-1 80 09 2 NA NA NA NA NA NA NA NA NA NA
TRICHLOROFLUOROMETHANE 067 3 0.88 J MW 02-03S-NW G-111914-D 117 1-1 08 05 0 NA NA NA NA 1100 N 0 NA NA 180 0
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE 26 28 MW 02-10S-NW G-101014-D 117 | o1-01 | 27 02 | 1 100 0 NA NA 1 NA NA 46 0
METALS (UGL)
ALUMINUM 22 202 MW02-035-NWG-100314 o7 85 - 17.8 666 385 50 NA NA NA NA 20000 N 0 NA NA NA NA
ANTIMONY 023 0413 MW02-055-NW G-100214 77 02 - 02 03 02 0 6 0 NA NA 78 N 0 NA NA NA NA
BARIUM 23 768 MW 03-01SA-NW G-102914 1417 71 -9 119 105 17 2000 0 NA NA 3800 N 0 2000 0 NA NA
CADMIUM 009 ) 0490 MW03-055-NWG-100114 10117 015 - 0.32 02 01 0 5 0 NA NA 9.2 N 0 5 0 NA NA
CALCIUM 3230 34300 MW02-035-NWG-100314 1717 108012 108012 9281 NA NA NA NA NA 0 NA NA NA NA
CHROMIUM 0243 29 MW02-10S-NWG-101014 1617 025 - 0.5 12 11 1 100 0 NA NA 22000 c” 0 100 0 NA NA
COBALT 0.56 0.93 MW03-01SA-NW G-102914 317 0029 - 12 07 02 0 NA NA NA NA 6 N 0 NA NA NA NA
COPPER 028 ) 123 MW03-03Sa-NW G-103014 o7 024 - 0.1 07 04 0 NA NA NA NA 800 N 0 1300 0 NA NA
IRON 145 1050 MW 02-10S-NW G-101014-D 6/17 20 - 98.3 2246 89 245 NA NA NA NA 14000 N 0 NA NA NA NA
MAGNESIUM 760 6110 MW03-01SA-NW G-102914 1717 2022 2022 1578 NA NA NA NA NA 0 NA NA NA NA
MANGANESE 143 357 MW 02-10S-NW G-101014-D 1717 308 398 87 NA NA NA NA 430 N 0 NA NA NA NA
NICKEL 0390 125 MW03-055-NWG-100114 1317 02 - 027 24 18 3 100 0 NA NA 390 N 0 NA NA NA NA
MW03-01SA-NWG-102014,
POTASSIUM 614 2730 MW03-01SA-NW G-102914-D 1717 1388.6 1388.6 631 NA NA NA NA NA 0 NA NA NA NA
SELENIUM 015 ) 0413 MW 02-035-NW G-100314 717 025 - 0.5 03 02 0 50 0 NA NA 100 N 0 50 0 NA NA
SODIUM 4020 61800 MW03-01SA-NW G-102914 1717 11086.8 110868 14134 NA NA NA NA NA 0 NA NA NA NA
VANADIUM 065 J 133 MW02-04Sa-NW G-100614 317 11 09 06 0 NA NA NA NA 86 N 0 NA NA NA NA
ZINC 082 ) 588 MW 02-10S-NW G-101014-D 1017 1-93 838 63 13 NA NA NA NA 6000 N 0 NA NA NA NA
DISSOLVED METALS (UG/L)
ALUMINUM 221 184 MW02-035-NWG-100314 517 33 - 193 627 223 a4 NA NA NA NA 20000 N 0 NA NA NA NA
ANTIMONY 0213 043 MW01-135a-NWG-102714 717 02 - 02 03 02 0 6 0 NA NA 78 N 0 NA NA NA NA
BARIUM 23 769 MW03-01SA-NW G-102914-D 1417 62 - 87 116 102 17 2000 0 NA NA 3800 N 0 2000 0 NA NA
CADMIUM 0.088 J 23 MW03-04S-NW G-093014 10117 015 - 0.27 04 03 1 5 0 NA NA 9.2 N 0 5 0 NA NA
CALCIUM 3100 32800 MW02-035-NWG-100314 1717 10698.8 10698.8 9361 NA NA NA NA NA 0 NA NA NA NA
CHROMIUM 0330 143 MW02-04Sa-NW G-100614 1617 025 - 0.25 10 09 0 100 0 NA NA 22000 c™ 0 100 0 NA NA
COBALT 0.52 0.65 MW03-015A-NW G-102914 217 0025 - 13 06 02 0 NA NA NA NA 6 N 0 NA NA NA NA
COPPER 0273 22 MW02-08Sa-NW G-100114 1417 074 - 1.1 12 11 1 NA NA NA NA 800 N 0 1300 0 NA NA
IRON 166 J 1580 MW02-10S-NWG-101014 6/17 20 - 20 344.0 127.9 372 NA NA NA NA 14000 N 0 NA NA NA NA
LEAD 055 3 27 MW02-095-NWG-100814 217 0077 - 03 16 03 1 15 0 NA NA 15 0 15 0 NA NA
MAGNESIUM 706 6580 MW03-01SA-NW G-102914-D 17717 2019.4 2019.4 1623 NA NA NA NA NA 0 NA NA NA NA
MANGANESE 26 501 MW02-10S-NWG-101014 17717 499 29.9 122 NA NA NA NA N 1 NA NA NA NA
NICKEL 083 J 106 MW03-055-NWG-100114 15/17 09 - 094 28 25 3 100 0 NA NA N 0 NA NA NA NA
POTASSIUM 626 2900 MW03-01SA-NW G-102914-D 17717 1399.1 1399.1 652 NA NA NA NA NA 0 NA NA NA NA
SELENIUM 023 ) 036 J MW01-145-NW G-100914 6/17 025 - 0.25 03 02 0 50 0 NA NA 100 N 0 NA NA NA NA
SODIUM 3940 63200 MW03-01SA-NW G-102914-D 17717 10985 10985 14149 NA NA NA NA NA 0 NA NA NA NA
VANADIUM 064 3 094 ) MW02-115-NWG-100814 417 11 08 06 0 NA NA NA NA 86 N 0 NA NA NA NA
ZINC 143 517 MW02-10S-NWG-101014 17717 100 100 13 NA NA NA NA 6000 N 0 NA NA NA NA
PETROLEUM HYDROCARBONS (MG/L)
[rPH-DRO (Co-C40) 0.64 [ oss [ MwW0210SNWG-101014 | 147 | 005 - 0.05 | 0.7 01 | 0 [ NA NA NA NA NA [ NA NA NA NA NA
PETROLEUM HYDROCARBONS (UG/L)
[TPH-GRO (MTBE THROUGH NAPHTHALENE) | 1300 [ 1400 [ MW0210SNWG-101014D | 117 | 20 20 | 13500 888 | 325 | NA NA NA NA NA [ NA NA NA NA NA

Footnotes:

1- Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2- Sample and duplicate are considered as one sample when determining frequency of detection, average, standard deviation, and number of exceedances.
3 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011,
4- USEPA Regional Screening Levels (RSLS) for Chemical Contaminants at Superfund Sites, January 2015,

RSLs are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient (HQ) of 1.
5 - Federal Maximum Contaminant Levels (MCLs), 2012 Edition of the Drinking Water Standards and Health Advisories.
Office of Water, Washington, D.C. EPA 822-S-12-001. April.
6 - Calculated using USEPA's Vapor Intrusion Screening Level (VISL) calculator Version 3.3, May 2014 RSLs. Values correspond to a

target cancer risk level of 1E-06 for carcinogens (C) or hazard quotient (HQ) of 1 for noncarcinogens (N) and an attenuation factor of 0.001

7 - The screening value is for trivalent chromium.

Definitions

C = Carcinogen

DRO = Diesel Range Organics

GRO = Gasoline Range Organics

J = Estimated Value

MTBE = Methyl tert-butyl ether

N = Noncarcinogen

NA = Not applicable/not available
TPH = Total Petroleum Hydrocarbons




PGH P:\GIS\DAVISVILLE_NCBC\MAPDOCS\MXD\SITEO3_MW SAMPLED LOC.MXD 03/05/15 JEE

anuany 930edS

MWO03-16S

perimeter RO2

CED AREA DRUM
REMOVAL AREA

MWO03-15S

MWO03-151

MWO03-161

MWO03-17S
MWO03-171

(Not Sampled)
=== Groundwater Flow

D Site Boundary
:] Miscellaneous Area
] EBS

EBS Area

Legend
Existing Monitoring Well
® (Sampled)
New Monitoring Well
S (Sampled)

Existing Monitoring Well

MW01-10S
[

STUDY AREA 04
CED ASPHALT
DISPOSAL AREA

o
oans 2°

! d
Wwo2-015 patalion BV

parade Road

MWO03-04S

STUDY AREA 01
CED DRUM
STORAGE AREA

MWO01-05S

MWO01-07S

MWO01-12S

25MW-01S

26MW-01S

26MW-03S

MWO01-06S

SITE 02

BATTE

DISPOSALIAREA

MW03-02S @
SITE 03
CED SOLVENT
DISPOSAL AREA ®
i MW03-05S
MWO03-03S ® MW02-05S
MW03-01S ® ® MW02-04S

MW02-09S @

— \

MWO02-07S MWO02-08S

® MwO02-06S

gl
2
)
o
&
[
X

MW-Z3-03

® MW02-10S

RY\ACID

FORMER
BUILDING

224

® MWO02-11S

MWO02-02S

MWO01-13S

MWO01-14S

® MW02-03S

Thompson Road

WG =

RAILROAD
SPUR”AREA=

EBS 88> o
S6
EBS 8% 0
EBS 28
WOODEN
BERMED
STRUCTURE

BTEX
HOT SPOT
AREA

DRAWN BY
D. COUCH
CHECKED BY
L. CIOFANI

U
300 0 300
/ S - o
DATE CONTRACT NUMBER CTO NUMBER
Existing Building 02110114 TETRATECH WeoL
Former Building DATE MONITORING WELL SAMPLING LOCATIONS APPROVED BY DATE
Road 03/05/15 —
Water prype——— —E FORMER CONSTRUCTION EQUIPMENT DEPARTMENT AREA JrT— Py
K. MOORE 03/05/15 —
Ruirond - FORMER NCBC DAVISVILLE — —
AS NOTED NORTH KINGSTOWN, RHODE ISLAND 31 o




PGH P:\GIS\DAVISVILLE_NCBC\MAPDOCS\MXD\CED_GW-NAPH_TAGS_2014.MXD 02/10/15 KM

B-02-11-12 [1989]

12-14" ND

B-02-11-16 [1989] : 01-14s [2014

16-18" ND \ ;,g -14s [ 1
B-02-11-12

02-Ss01 [19 12-14!
0 ND B-02-11-16
16-18"
02 o'lA & DUP [lD 1 B-02-10-04 [1989]
4-6" ND

B-02-10-08 & DUP [1989]

8-10" ND
2A [1996]
1 ND
02-B14-01 [1993]

' XD B-02-09-04 [1989]

s [2014] B14-08 [1993] 4-6! ND

o ND B-02-09-10 [1989]

MWO03-02S [2014] 1 ND
ND <y

2-09-16 [1989]

16-18" o 02-MW8-01
0-2°

99

02- (1993] . 02-MW8-08

y
0 14-16"

02-B12-01 [1993] -S812 [1396]

0-2" ND 10! ND

02-B12-07 [1993]

12-14" ND
B-02-07-04 [1989]
ND
-07-08 [1989] MW02-08D & DUP [1996] \ MW02-03S [2014]
19-21" ND
[1989] 29-31"
ND 34-36"
39-41"

B-02-05-08 [1989]
8-10"

B-02-05-16

16-18"

B-02-04-11 [1989]
620

B-02-04-17 [1989]

17-19" 110

02-B13-01 [1993]
0-2"

02-B13-09 [1993]
16-18"

-08-0 C 9
08-04 & DJED [1989] 0S [2014]
8 DUP [RSL]

[1993]
ND

02-B17-07 [1993]
ND

02-MW11-06 [1993]

10-12" ND

02-MW11-08 & DUP [1993]

1a-16 ND Standards/Criterion
02-MW9-01 [1993] RIDEM GA Leachability Criterion = 800 ug/kg
0-2' _ND RIDEM GA Groundwater Objective = 100 ug/L
02-MW9-09 [1993]

16 ND 0 18-01 [1993 Tap Water RSL = 0.17 ug/L
02-B18- 9
EVD" S [2014] B-02-06-08 [1989] 0on { JSJD SSL = 0.54 ug/kg
8-10" ND 02-B18-03 & DUP [1993]
i

02-B15-01 [1993 16 [1989) 4-6' ND
- - - = 993
337].316 ot [1993]1@ ' t ! ND 02-B18-08 [1993]

02-B16-08 [1993] B15-04 [1993] 14-16" ND
l4-16" ND 6-8"

02-B15-07 [1993

12147 (19931 DRAWN BY DATE

K. MOORE 1/8/15
T%FES: i in uni CHECKED BY DATE NAPHTHALENE CONCENTRATIONS IN SITE 02 SOIL (HISTORICAL) APPROVED BY
. Groundwater concentrations reported in units of ug/L.
Legend 2. Soil concentrations reported in units of ug/kg. L. CIOFANI 02/10/15 AND SHALLOW GROUNDWATER (SEPTEMBER/OCTOBER 2014) =

@ woniorng wei (8 & Kb - ot Dotecied FORMER CONSTRUCTION EQUIPMENT DEPARTMENT AREA APPROVED BY

@ Soil Sample 5. RSL = Exceeds Tap Water RSL (target cancer risk = IE-06 or hazard quotient = 1) v E—— FORMER NCBC DAVISVILLE —
D Site Boundary 6. SSL = Exceeds risk-based soil screening level g NORTH KINGSTOWN, RHODE ISLAND
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Standards/Criteria

GA GB

Groundwater Groundwater Tap Water
Objective Objective RSL

1,1,2,2-Tetrachloroethane NA NA
1,1,2-Trichloroethane 5 NA
cis-1,2-Dichlorethene 70 2400
Trichloroethene 5 540
Vinyl Chloride 2 2
Naphthalene NA
Cobalt NA NA
Manganese NA NA

MW03-161 [45-55' BGS]
MW03-16I-NWG-102814
20141028
VOLATILES (UG/L)
TRACHLOROETHANE 65 [RSL] MW03-15I [45-55' BGS]
HL ETHANE 5.6 [GA] [RSL] [MCL] MWO3-15I-NWG-092914
C , CHLOROETHENE 100 [GA] [RSL] [MCL] 20140929
TRICHLOROETHENE 170 [GA] [RSL] [MCL] METALS (UG/L)
VINYL CHLORIDE 2.4 [GA][GB][RSL][MCL] COBALT  16.7 [RSL]
METALS (UG/L) DISSOLVED METALS (UG/L)
COBALT 7.2 [RSL] COBALT  17.2 [RSL]
SSOLVED METALS (UG/L)
LT 7.4 [RSL]
MW03-15S [13-23' BGS]
MW03-155-NWG-100114
- 20141001
MW03-16S [11.5-21.5' BGS]
Mi03-165-NWG-100614 VOLATILES (UG/L)
20141006 TRICHLOROETHENE 1.1 [RSL]
VOLATILES (UG/L)
TRICHLOROETHENE
MW03-17I [45-55' BGS]
MW03-17I-NWG-100214
MWO03-17S [11.5-21.5' BGS] 20141002
MW03-17S-NWG-093014 VOLATILES (UG/L)
20140930 TRICHLOROETHENE
VOLATILES (UG/L) METALS (UG/L)
TRICHLOROETHENE 3. 5 COBALT  11.4 [RSL]
METALS (UG/L) . DISSOLVED METALS (UG/L)
COBALT .3 [RSL] COBALT 11.4 [RSL]
DISSOLVED METALS (UG/L)
COBALT 7.2 [RSL]
MW03-17S-NWG-093014-D
20140930
VOLATILES (UG/L)
TRICHLOROETHENE 3.7 [RSL]
METALS
COBALT 3
DISSOLVED METALS (UG/L)

COBALT 7.4 [RSL] : MW02:08S
LA

MW02-10S [13-28' BGS]
MW02-10S-NWG-101014

20141010

POLY LIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE 2.6 [RSL]

DISSOLVED METALS (UG/L)

MAN SE 501 [RSL]
MW02-10S-NWG-101014-D

POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE .8 [RSL]

DISSOLVED METALS (UG/L)

MANGANESE 491 [RSL]

15‘L1|iiili

-ev1iid

DRAWN BY DATE

NOTES: o K. MOORE 1/8/15 _
. GA = Exceeds RIDEM GA Groundwater Objective. <

- GB = Exceeds RIDEM GB Groundwater Objective. CHECKED BY DATE GROUNDWATER RESULTS EXCEEDING STANDARDS/CRITERIA
. MCL = Exceeds Maximum Contaminant Level L. CIOFANI 02/04/15 _ o

@  Monitoring Well Untagged wells were sampled, but no detected concentrations exceeded Standard/Criteria. - _ FORMER NCBC DAVISVILLE — _
. BGS =Below G d Surf FIGURE
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Aerial photograph provided by ESRI's ArcGIS Online World
| Imagery map service (© 2014 ESRI and its data suppliers).
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Aerial photograph provided by ESRI's ArcGIS Online World
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REVISION 0
APRIL 2015

4.0 PROBLEM NO. 3: CHARACTERIZATION OF VAPOR INTRUSION POTENTIAL
AT SITES 02/03

The SAP provided the following background information and formal problem statement for Problem No. 3:

e Background. Because a VOC groundwater plume underlies soil at the CED Area, it is necessary to
understand if the FFS for the CED Area soils needs to address vapor intrusion. VOC contamination
in groundwater, if present, could potentially migrate from groundwater through soil and into the indoor

air of a building hypothetically constructed atop Sites 02/03.

e Problem Statement. The Navy is preparing an FFS for the CED Area soils. A VOC groundwater
plume emanating primarily from an upgradient United States Army Corps of Engineers (USACE)
source area underlies soil at the CED Area (Tetra Tech, 2015). The FFS is for CED Area soils and
does require an understanding of the potential for vapor intrusion (i.e., whether VOCs can migrate
from the groundwater plume to the indoor air of a future building constructed atop the CED Area).
Land use controls may be necessary to mitigate the potential for vapor intrusion. Historical VOC data
are available for the shallow groundwater zone, but most of the available data are dated. A current
round of VOC data for this zone would allow a comprehensive understanding of the potential for
vapor intrusion and would support the FFS. Therefore, data must be collected from select CED Area

shallow-zone wells to support an evaluation of the potential for vapor intrusion.

The SAP provides the primary rationale for the selection of shallow monitoring wells sampled to address
Problem Statement No. 3. For example, VOC contamination was detected at MW02-10S (Site 02) in
samples collected in 2007. 25MW-01S (Site 02) was also selected for sampling primarily because of
historical VOC contamination. However, well 25MW-01S was not found during the 2014 sampling event
and was replaced with well MW01-12S (located and redeveloped), as agreed to during the September 9,
2014, BCT teleconference. Additional wells across Sites 02 and 03 (as specified in the SAP) were also
recommended for sampling to obtain adequate spatial coverage of the sites and to provide data needed
to address remaining concerns regarding the potential for migration of metals from soil to groundwater.
Two wells (MWO03-01S and MW02-06) selected for sampling in the SAP were not located during the 2014
sampling event, and replacement wells were installed as discussed in Section 3. Regardless of the
primary reason for sampling at a particular Site 02/03 well, VOC samples were collected from 17 shallow
wells (as described in Section 2) during the 2014 sampling event. Water quality parameters were also
measured and recorded in the field for all existing and newly installed wells sampled. These parameters
included DO, specific conductance, temperature, pH, ORP, and turbidity. Water level measurements

were collected from each well at the time of sample collection.
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The VOC results for the 2014 groundwater samples collected from Sites 02/03 to address Problem No. 3

are presented on a well-by-well basis in Table 4-1. The following items summarize the results:

e No VOCs were detected in the upgradient wells. Trichlorofluoromethane at MW02-03S and
cyclohexane, isopropyl benzene, and methyl cyclohexane at MW02-10S were the only VOCs
detected in Site 02/03 shallow wells.

e The maximum detected VOC concentrations in Sites 02/03 shallow groundwater did not exceed
vapor intrusion criteria derived using the USEPA Vapor Intrusion Screening Level (VISL) calculator
(as described in Attachment A-2) to identify chemical concentrations in groundwater that may

adversely affect the indoor air quality of a building overlying subsurface VOC contamination.

e VOC concentrations have declined over time. Sites 02/03 groundwater samples from 1995 and 2007
had sporadic detections of several VOCs, including CVOCs. During the 2014 sampling event, VOCs
were only detected in two wells at Sites 02/03, and CVOCs were not detected in any of the wells

sampled.

e Although VOC concentrations in the intermediate and deeper groundwater underlying Sites 02/03
exceed vapor intrusion criteria developed using the VISL calculator, as noted previously, groundwater
in these zones underlying the CED Area has been impacted by groundwater contamination migrating

into the area from the upgradient Nike PR-58 site.

SUMMARY OF HHRA

Risk estimates associated with vapor intrusion into hypothetical future buildings within the study area were
developed for VOC concentrations detected in 2014 from shallow-depth groundwater wells at Sites 02/03 as
well as shallow- and intermediate-depth groundwater wells at the Drum Removal Area (Attachment A-2).
However, VOC results for the intermediate-depth wells do not represent water-table concentrations, the
most appropriate concentrations to evaluate in a vapor intrusion analysis. Only the results of the vapor
intrusion analysis for Sites 02/03 shallow groundwater are discussed in this section. The results of the

vapor intrusion analysis for the Drum Removal Area are discussed in Section 5.

Four VOCs, one semivolatile organic compound (SVOC) (naphthalene), metals, and petroleum
hydrocarbons were detected in the Sites 02/03 groundwater samples. Detected concentrations VOCs
detected in Sites 02/03 shallow groundwater were compared to screening criteria for vapor intrusion based
on an HI of 0.1 or an incremental lifetime cancer risk (ILCR) of 1x105. No detected concentrations in Sites

02/03 groundwater exceeded the conservative vapor intrusion screening levels. Therefore, no chemicals
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were selected as vapor intrusion COPCs for the CED Area shallow groundwater data set; further vapor

intrusion risk evaluation of this data set was not conducted.
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SUMMARY OF DETECTIONS - EXISTING WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA

TABLE 4-1

CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 12
LOCATION MWO01-10S MWO01-12S MWO01-13S
SAMPLE ID MW01-10S-NWG-100214 MW01-12S-NWG-100214 MWO01-13Sa-NWG-102714
SAMPLE DATE EPA VISL 20141002 20141002 20141027
SAMPLE TYPE (ug/L)® NORMAL (UPGRADIENT) NORMAL NORMAL (UPGRADIENT)
TOP DEPTH (FEET) 13 14 13
BOTTOM DEPTH (FEET) 23 24 23
VOLATILES (UG/L)
CYCLOHEXANE 1000 N 1U 10U 10U
ISOPROPYLBENZENE 890 N 05U 05U 05 U
METHYL CYCLOHEXANE NA 10U 10 1U
TRICHLOROFLUOROMETHANE 180 C 1U0J 1U0J 10J
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE [ 4.6 C 01U 01U 01U
METALS (UG/L)
ALUMINUM NA 11.7 U 85U 22
ANTIMONY NA 02U 02U 0.28 J
BARIUM NA 51 56 J 56 J
CADMIUM NA 0.15 U 0.09 J 0.15 U
CALCIUM NA 4380 10600 5710
CHROMIUM NA 0.91J 0723 11J
COBALT NA 0.033 U 0.24 U 0.56
COPPER NA 0.38 U 0.39 J 0513
IRON NA 20 U 20 U 325
MAGNESIUM NA 1430 1700 1620
MANGANESE NA 3.9 143 24.1
NICKEL NA 0.25 U 0.74 J 41
POTASSIUM NA 822 1340 1320
SELENIUM NA 0.25 U 0.25 U 0.25 U
SODIUM NA 6420 4090 8590
VANADIUM NA 10U 10 10
ZINC NA 1U 143 93 U




SUMMARY OF DETECTIONS - EXISTING WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

TABLE 4-1

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 12
LOCATION MWO01-10S MWO01-12S MWO01-13S
SAMPLE ID MWO01-10S-NWG-100214 MWO01-12S-NWG-100214 MWO01-13Sa-NWG-102714
SAMPLE DATE EPA VISL 20141002 20141002 20141027
SAMPLE TYPE (ug/L)® NORMAL (UPGRADIENT) NORMAL NORMAL (UPGRADIENT)
TOP DEPTH (FEET) 13 14 13
BOTTOM DEPTH (FEET) 23 24 23
VOLATILES (UG/L)
DISSOLVED METALS (UG/L)
ALUMINUM NA 112U 6.7 U 221
ANTIMONY NA 02U 02U 0.4 J
BARIUM NA 5J 5.6 J 547
CADMIUM NA 0.15 U 015U 0.15 U
CALCIUM NA 4330 10200 5520
CHROMIUM NA 0.83J 0.88 J 0.85 J
COBALT NA 0.048 U 0.23 U 0.52
COPPER NA 072 J 117 1.2
IRON NA 20 U 20 U 16.6 J
LEAD NA 0.15 U 015U 0.19 U
MAGNESIUM NA 1400 1640 1560
MANGANESE NA 4.2 26 22.5
NICKEL NA 0.83 J 13 4.4
POTASSIUM NA 831 1330 1280
SELENIUM NA 025U 0.25 U 0.25 U
SODIUM NA 6330 4000 8320
VANADIUM NA 1U 1U 1U
ZINC NA 16 J 2] 224
PETROLEUM HYDROCARBONS (MG/L)
TPH-DRO (C9-C40) NA 0.05 U 0.05 U 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

20U 20U 20U

TPH-GRO (MTBE THROUGH NAPHTHALENE)I NA
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SUMMARY OF DETECTIONS - EXISTING WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA

CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 3 OF 12
LOCATION MW01-14S MW02-03S

SAMPLE ID MWO01-14S-NWG-100914 MWO02-03S-NWG-100314 MW02-035-NWG-111914 MW02-03S-NWG-111914-D
SAMPLE DATE EPA VISL 20141009 20141003 20141119 20141119
SAMPLE TYPE (ug/L)® NORMAL (UPGRADIENT) NORMAL ORIGINAL DUPLICATE
TOP DEPTH (FEET) 15 20 20 20
BOTTOM DEPTH (FEET) 25 30 30 30
VOLATILES (UG/L)

CYCLOHEXANE 1000 1U - 1U 1U
ISOPROPYLBENZENE 890 05U - 05U 05U
METHYL CYCLOHEXANE NA 1U - 1U 1U
TRICHLOROFLUOROMETHANE 180 1 - 0.67 J 0.88 J
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

NAPHTHALENE [ 4.6 [ 01U 01U - -
METALS (UG/L)

ALUMINUM NA 17.8 U 202 - -
ANTIMONY NA 02U 02U - -
BARIUM NA 10.5 16.2 - -
CADMIUM NA 0.091J 0.19J - -
CALCIUM NA 7810 34300 - -
CHROMIUM NA 127 1 - -
COBALT NA 0.098 U 0.56 J - -
COPPER NA 038 U 072 - -
IRON NA 20U 20 U - -
MAGNESIUM NA 2110 5850 - -
MANGANESE NA 44 18.3 - -
NICKEL NA 16 097 - -
POTASSIUM NA 1590 2020 - -
SELENIUM NA 0.37J 041 - -
SODIUM NA 27000 11800 - -
VANADIUM NA 1u 1u — -

ZINC NA 153 5.6 - -




TABLE 4-1

SUMMARY OF DETECTIONS - EXISTING WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA

CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 4 OF 12
LOCATION MWO01-14S MWO02-03S
SAMPLE ID MWO01-14S-NWG-100914 MWO02-03S-NWG-100314 MWO02-03S-NWG-111914 MW02-03S-NWG-111914-D
SAMPLE DATE EPA VISL 20141009 20141003 20141119 20141119
SAMPLE TYPE (ug/L)® NORMAL (UPGRADIENT) NORMAL ORIGINAL DUPLICATE
TOP DEPTH (FEET) 15 20 20 20
BOTTOM DEPTH (FEET) 25 30 30 30
VOLATILES (UG/L)
DISSOLVED METALS (UG/L)
ALUMINUM NA 193 U 184 = =
ANTIMONY NA 02U 0.2 U - =
BARIUM NA 10.1 15.6 - -
CADMIUM NA 0.088 J 0.19J - -
CALCIUM NA 7480 32800 - -
CHROMIUM NA 0.89 J 1J - -
COBALT NA 0.078 U 051U - -
COPPER NA 0.58 J 177 - -
IRON NA 150 J 20 U - -
LEAD NA 0.22 U 017 U - =
MAGNESIUM NA 2030 5650 - -
MANGANESE NA 14.4 175 - -
NICKEL NA 14 14 - -
POTASSIUM NA 1540 1970 - -
SELENIUM NA 0.36 J 0.34J - -
SODIUM NA 25900 11200 - -
VANADIUM NA 1U 10 - -
ZINC NA 14 6 - -
PETROLEUM HYDROCARBONS (MG/L)
TPH-DRO (C9-C40) NA 0.05 U 0.05 U - =
PETROLEUM HYDROCARBONS (UG/L)

NA 20 U - 20U 20 U

TPH-GRO (MTBE THROUGH NAPHTHALENE)|
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CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
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LOCATION MW02-04S MW02-05S MWO02-06S MWO02-08S
SAMPLE ID MW02-04Sa-NWG-100614 MW02-05S-NWG-100214 MW02-06Sa-NWG-102914 MWO02-08Sa-NWG-100114
SAMPLE DATE EPA VISL 20141006 20141002 20141029 20141001
SAMPLE TYPE (ug/L)® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH (FEET) 16 16.5 16 11.8
BOTTOM DEPTH (FEET) 26 26.5 26 26.8
VOLATILES (UG/L)
CYCLOHEXANE 1000 1U 10 1U 10
ISOPROPYLBENZENE 890 05U 05U 05U 05U
METHYL CYCLOHEXANE NA 1U 10 1U 10
TRICHLOROFLUOROMETHANE 180 103 103 103 10J
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE [ 4.6 | 01U 01U 01U 01U
METALS (UG/L)
ALUMINUM NA 165 U 38.2 128 U 17 U
ANTIMONY NA 02U 0.41J 0.36 J 02U
BARIUM NA 23 8 J 8.2J 12.6
CADMIUM NA 01 0.16 J 0.15 U 013 J
CALCIUM NA 5770 7940 12100 27300
CHROMIUM NA 163 131 0.25 U 12
COBALT NA 0.042 U 0.19 U 0.15 U 12U
COPPER NA 038 U 0.28 J 0.55 J 0.71 U
TRON NA 145 J 20 U 20 U 203 U
MAGNESIUM NA 1420 1830 1800 2470
MANGANESE NA 41 108 13.8 6.5
NICKEL NA 0.59 J 0.57 J 0.39 J 26
POTASSIUM NA 711 776 1290 2410
SELENIUM NA 0.15 J 02J 0.25 U 027 J
SODIUM NA 5900 6470 5710 5960
VANADIUM NA 133 10 1U 10
ZINC NA 1U 123 720 2.7
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LOCATION MWO02-04S MW02-05S MWO02-06S MWO02-08S
SAMPLE ID MWO02-04Sa-NWG-100614 MWO02-05S-NWG-100214 MWO02-06Sa-NWG-102914 MWO02-08Sa-NWG-100114
SAMPLE DATE EPA VISL 20141006 20141002 20141029 20141001
SAMPLE TYPE (ug/L)® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH (FEET) 16 16.5 16 11.8
BOTTOM DEPTH (FEET) 26 26.5 26 26.8
VOLATILES (UG/L)
DISSOLVED METALS (UG/L)
ALUMINUM NA 6U 34 156 U 440
ANTIMONY NA 02U 0.28 J 0.3J 02U
BARIUM NA 23 52 8.1J 11
CADMIUM NA 0.088 J 0.18 J 0.15 U 0.13J
CALCIUM NA 5650 7920 11800 28300
CHROMIUM NA 14 137 0.25 U 1]
COBALT NA 0.049 U 017 U 0.19 U 13U
COPPER NA 0.87 J 16 177 2.2
IRON NA 20 U 20 U 37.6 J 20U
LEAD NA 0.15 U 023U 017 U 015 U
MAGNESIUM NA 1380 1830 1780 2570
MANGANESE NA 3.9 12.1 13.9 6.8
NICKEL NA 1 5.3 1.4 3.3
POTASSIUM NA 716 801 1310 2530
SELENIUM NA 0.25 U 0.25 U 0.25 U 0.29 J
SODIUM NA 5780 6570 5650 6260
VANADIUM NA 0.64 J 1U 1U 10
ZINC NA 157 8 1187 5.1
PETROLEUM HYDROCARBONS (MG/L)
TPH-DRO (C9-C40) NA 0.05 U 0.05 U 0.05 U 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

NA 20 U 20U 20U 20 U

TPH-GRO (MTBE THROUGH NAPHTHALENE)|
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SUMMARY OF DETECTIONS - EXISTING WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
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LOCATION MW02-09S MW02-10S MW02-11S
SAMPLE ID MWO02-09S-NWG-100814 MWO02-10S-NWG-101014 MW02-10S-NWG-101014-D MW02-11S-NWG-100814
SAMPLE DATE EPA VISL 20141008 20141010 20141010 20141008
SAMPLE TYPE (ug/L)® NORMAL ORIGINAL DUPLICATE NORMAL
TOP DEPTH (FEET) 12 13 13 13
BOTTOM DEPTH (FEET) 27 28 28 28
VOLATILES (UG/L)
CYCLOHEXANE 1000 1u 10 10 1U
ISOPROPYLBENZENE 890 05U 14 14 05U
METHYL CYCLOHEXANE NA 1u 8 8 1U
TRICHLOROFLUOROMETHANE 180 1U 10 1w 1w
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE [ 4.6 [ 01U 2.6 2.8 01U
METALS (UG/L)
ALUMINUM NA 137U 49.1 37 80.1
ANTIMONY NA 02U 0.23J 02 02U
BARIUM NA 2913 353 353 213
CADMIUM NA 015U 02 012 0.1
CALCIUM NA 3230 11900 12300 3610
CHROMIUM NA 0.93J 2.9 2.8 187
COBALT NA 0.05 U 054 U 055 U 0.12 U
COPPER NA 038 U 0.81J 073 0.49 J
IRON NA 20U 1010 1050 163 J
MAGNESIUM NA 814 1370 1410 1050
MANGANESE NA 35 332 357 8
NICKEL NA 025 U 0.93J 0.91J 0.77J
POTASSIUM NA 697 1400 1460 614
SELENIUM NA 025 U 031 022 025U
SODIUM NA 5830 7370 7620 5580
VANADIUM NA 1u 113 1U 1U
ZINC NA 1U 46.6 58.8 1U
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LOCATION MW02-09S MWO02-10S MWO02-11S
SAMPLE ID MWO02-09S-NWG-100814 MWO02-10S-NWG-101014 MWO02-10S-NWG-101014-D MWO02-11S-NWG-100814
SAMPLE DATE EPA VISL 20141008 20141010 20141010 20141008
SAMPLE TYPE (ug/L)® NORMAL ORIGINAL DUPLICATE NORMAL
TOP DEPTH (FEET) 12 13 13 13
BOTTOM DEPTH (FEET) 27 28 28 28
VOLATILES (UG/L)
DISSOLVED METALS (UG/L)
ALUMINUM NA 142 U 36 U 330 13.4 U
ANTIMONY NA 02U 02U 02U 02U
BARIUM NA 37 3.6 J 3.6 J 23
CADMIUM NA 0.54 J 0.13 J 0.12 J 0.14J
CALCIUM NA 3100 11200 11200 3620
CHROMIUM NA 117 0.87 J 0.82 J 137
COBALT NA 0.027 U 0.63 U 0.64 U 0.038 U
COPPER NA 12 0.27 J 0.58 J 0.93 J
IRON NA 20 U 1580 1530 180 J
LEAD NA 2.7 0.15 U 0.15 U 0.55 J
MAGNESIUM NA 784 1500 1500 1030
MANGANESE NA 33 501 491 5.2
NICKEL NA 3.6 12 18 13
POTASSIUM NA 708 1520 1530 626
SELENIUM NA 0.25 U 0.31J 0.26 J 0.27 J
SODIUM NA 5650 7870 7870 5570
VANADIUM NA 1U 0.78 J 1U 0.94 J
ZINC NA 6.9 51.7 497 2.5
PETROLEUM HYDROCARBONS (MG/L)
TPH-DRO (C9-C40) NA 0.05 U 0.68 [ 0.64 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

NA 20U 1300 200

TPH-GRO (MTBE THROUGH NAPHTHALENE)|

l 1400
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LOCATION MWO03-01S MWO03-01S MWO03-02S MWO03-03S
SAMPLE ID MW03-01SA-NWG-102914 MW03-01SA-NWG-102914-D MW03-02S-NWG-092914 MWO03-03Sa-NWG-103014
SAMPLE DATE EPA VISL 20141029 20141029 20140929 20141030
SAMPLE TYPE (ug/L)® ORIGINAL DUPLICATE NORMAL NORMAL
TOP DEPTH (FEET) 14 14 8.5 15
BOTTOM DEPTH (FEET) 24 24 23.5 25
VOLATILES (UG/L)
CYCLOHEXANE 1000 1U 10 1U 10
ISOPROPYLBENZENE 890 05U 05U 05U 05U
METHYL CYCLOHEXANE NA 1U 10 1U 10
TRICHLOROFLUOROMETHANE 180 103 103 103 1U
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
NAPHTHALENE [ 4.6 | 01U 01U 01U 01U
METALS (UG/L)
ALUMINUM NA 57 50.6 9.8 U 57.4
ANTIMONY NA 0.29 J 0.26 J 0.37 J 0.27 J
BARIUM NA 76.8 737 85U 9.4
CADMIUM NA 032U 0.29 U 0.15 U 03U
CALCIUM NA 25000 24700 4840 11500
CHROMIUM NA 0.24 J 0.35 J 14 0.61J
COBALT NA 0.93 0.9 0.029 U 020
COPPER NA 113 0.88 J 0.24 U 12
TRON NA 763 153 J 20 U 61.6 J
MAGNESIUM NA 6110 6070 771 2380
MANGANESE NA 159 157 45 491
NICKEL NA 23 2.4 02U 27
POTASSIUM NA 2730 2730 1990 1590
SELENIUM NA 0.25 U 0.25 U 0.21J 0.25 U
SODIUM NA 61800 61600 4020 12200
VANADIUM NA 10 10 0.65 J 10
ZINC NA 6U 147 J 0.82 J 16.9 J
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LOCATION MWO03-01S MWO03-01S MWO03-02S MW03-03S
SAMPLE ID MW03-01SA-NWG-102914 MW03-01SA-NWG-102914-D MW03-02S-NWG-092914 MW03-03Sa-NWG-103014
SAMPLE DATE EPA VISL 20141029 20141029 20140929 20141030
SAMPLE TYPE (ug/L)® ORIGINAL DUPLICATE NORMAL NORMAL
TOP DEPTH (FEET) 14 14 8.5 15
BOTTOM DEPTH (FEET) 24 24 23.5 25
VOLATILES (UG/L)

DISSOLVED METALS (UG/L)

ALUMINUM NA 41.9 48.9 8.6 U 282
ANTIMONY NA 0.28 J 0.28 J 0.29J 0.21J
BARIUM NA 75.1 76.9 8.4 U 973
CADMIUM NA 0.27 U 0.27 U 0.15 U 0.15 U
CALCIUM NA 25900 26900 4670 11600
CHROMIUM NA 0.33 J 0.55 J 0.94J 0.85J
COBALT NA 0.65 0.64 0.033 U 0.18 U
COPPER NA 161 13 11U 143
IRON NA 20 U 240 20U 20U
LEAD NA 0.18 U 03U 0.15 U 0.18 U
MAGNESIUM NA 6370 6580 745 2380
MANGANESE NA 172 180 37 46.8
NICKEL NA 3 2.4 09U 17
POTASSIUM NA 2780 2900 1940 1600
SELENIUM NA 0.25 U 0.25 U 0.23J 0.25 U
SODIUM NA 60900 63200 3940 12200
VANADIUM NA 1U 1U 1U 1U
ZINC NA 134 4743 141 1133
PETROLEUM HYDROCARBONS (MG/L)

TPH-DRO (C9-C40) [ NA | 0.05 U [ 0.05 U [ 0.05 U [ 0.05 U

PETROLEUM HYDROCARBONS (UG/L)

TPH-GRO (MTBE THROUGH NAPHTHALENE)| NA l 20U l 200 | 200 | 20U




TABLE 4-1

SUMMARY OF DETECTIONS - EXISTING WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
PAGE 11 OF 12

LOCATION MW03-04S MWO03-055
SAMPLE ID MWO03-04S-NWG-093014 MWO03-055-NWG-100114
SAMPLE DATE EPA VISL 20140930 20141001
SAMPLE TYPE (ug/L)® NORMAL NORMAL
TOP DEPTH (FEET) 10 11
BOTTOM DEPTH (FEET) 25 26
VOLATILES (UG/L)

CYCLOHEXANE 1000 1u 1u
ISOPROPYLBENZENE 890 05U 05U
METHYL CYCLOHEXANE NA 1u 1u
TRICHLOROFLUOROMETHANE 180 1W 10
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

NAPHTHALENE [ 4.6 [ 01U 01U
METALS (UG/L)

ALUMINUM NA 79 24.2
ANTIMONY NA 02U 02U
BARIUM NA 9U 71U
CADMIUM NA 011 0.49 J
CALCIUM NA 3870 3710
CHROMIUM NA 147 097
COBALT NA 0.065 U 0.03 U
COPPER NA 033U 024 U
IRON NA 983U 316 U
MAGNESIUM NA 886 760
MANGANESE NA 15.5 6.2
NICKEL NA 027 U 12.5
POTASSIUM NA 1530 747
SELENIUM NA 025 U 0.25 U
SODIUM NA 5460 4250
VANADIUM NA 1u 1u
ZINC NA 123 3.9
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LOCATION MW03-04S MWO03-05S
SAMPLE ID MWO03-04S-NWG-093014 MWO03-055-NWG-100114
SAMPLE DATE EPA VISL 20140930 20141001
SAMPLE TYPE (ug/L)® NORMAL NORMAL
TOP DEPTH (FEET) 10 11
BOTTOM DEPTH (FEET) 25 26
VOLATILES (UG/L)

DISSOLVED METALS (UG/L)

ALUMINUM NA 167 U 1150
ANTIMONY NA 0.22 J 02U
BARIUM NA 87U 6.2 U
CADMIUM NA 23 0.43 J
CALCIUM NA 3850 3440
CHROMIUM NA 117 0.94 J
COBALT NA 0.051 U 0.025 U
COPPER NA 0.99 U 0.74 U
IRON NA 20 U 20U
LEAD NA 0.098 U 0.077 U
MAGNESIUM NA 869 706
MANGANESE NA 145 54
NICKEL NA 0.94 U 106
POTASSIUM NA 1540 697
SELENIUM NA 025U 025U
SODIUM NA 5470 3990
VANADIUM NA 1U 0.64 J
ZINC NA 187 5
PETROLEUM HYDROCARBONS (MG/L)

TPH-DRO (C9-C40) [ NA | 0.05 U | 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

TPH-GRO (MTBE THROUGH NAPHTHALENE)| NA l 20 U l 200

Detected concentrations are presented in bold font. Concentrations exceeding the USEPA VISL are shaded yellow.

Footnotes:
1 - Calculated using USEPA's Vapor Intrusion Screening Level (VISL) calculator Version 3.3, May 2014 RSLs. Values correspond to a
target cancer risk level of 1E-06 for carcinogens (C) or hazard quotient (HQ) of 1 for noncarcinogens (N) and an attenuation factor of 0.001.

Definitions: Qualifiers:

DRO = Diesel Range Organics J = Estimated value.

GRO = Gasoline Range Organics U = Non-detected value.

MTBE = Methyl tert-butyl ether UJ = Non-detected result is estimated.

NA = Not applicable/not available
TPH = Total Petroleum Hydrocarbons
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5.0 PROBLEM NO. 4: CHARACTERIZATION OF GROUNDWATER AT CED AREA
DRUM REMOVAL AREA

The SAP provided the following background information and formal problem statement for Problem No 4:

e Background. In October 2013, the Navy removed nine drums from the CED Area Drum Removal
Area and soil samples were collected from beneath the drums as part of the Time-Critical Removal
Action. The soil results from the Time-Critical Removal Action show few exceedances of applicable
screening criteria. The depths of the collected soil samples were greater than 4 feet bgs (below the
drums). A risk assessment was completed based on these soils results and is presented in
Attachment A-3 of this technical memorandum. No COCs were identified for Drum Removal Area

soil.

e Problem Statement. As noted above, the Navy performed a Time-Critical Removal Action at the
CED Area Drum Removal Area in October 2013. Soil samples were collected during the removal
action for a wide range of target analytes, and a risk assessment for the soil data was conducted.
Groundwater data were not collected during the removal action. The removal action included the
installation of monitoring wells, but not sampling and analysis of these wells. Groundwater data must
be collected from the monitoring wells to determine whether groundwater has been impacted by
potential releases from drums.

The SAP identified six monitoring wells at the CED Drum Removal Area that were installed and sampled
in 2014 to characterize water quality at and downgradient of the area were drums were excavated.
Monitoring wells MW03-17S and MW03-171 are located in the immediate vicinity of the drum excavation
area, and MW03-16S and MW03-16! are located downgradient of the excavation area, as shown on
Figure 3-2. Monitoring wells MW03-15S and MWO03-15I are likely installed sidegradient of the drum
excavation area, although it is possible given the presence of wetland features to the north of the site that
these wells could be temporally downgradient of the excavation area (especially MW03-15S). The
following table briefly summarizes the rationale for the screen depth interval selected for each well

installed in the Drum Removal Area in 2014.
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CED Drum Screened
Removal Interval Rationale for Screened Interval
Area Well (feet bgs)

Characterize shallow groundwater/water table zone. Evaluate potential
shallow migration to north.

Characterize intermediate groundwater zone. Evaluate potential
MW03-15I 45 to 55 migration from shallow zones to deeper zones. Evaluate potential
intermediate migration to north and/or migration from shallow zone.

MW03-15S 13t0 23

Characterize shallow groundwater/water table zone and potential

MWO03-16S 11.5t021.5 L . :
migration downgradient of excavation area.

Characterize intermediate groundwater zone. Evaluate potential
MWO03-16l 45 to 55 migration from shallow zones to deeper zones and potential migration
downgradient of excavation area.

Characterize shallow groundwater/water table zone in excavation area
(potential source area).

Characterize intermediate groundwater zone. Evaluate potential
MWO03-171 45 to 55 migration from shallow zones to deeper zones in excavation area
(potential source area)

MWO03-17S 11.5t021.5

All groundwater samples from these wells were analyzed for TCL VOCs, TCL semivolatile organic
compounds (SVOCs), TCL pesticides/polychlorinated biphenyls (PCBs), TAL metals (total and dissolved),
TPH-DRO (C9-C40), and TPH-GRO (MTBE through naphthalene).

Analytical results for soil samples at the CED Area Drum Removal Area are compared to direct contact
criteria and leachability criteria in Tables 5-1 and 5-2, respectively, on a sample-by-sample basis. Table
5-3 provides descriptive statistics (e.g., ranges of detections, frequencies of detection, mean

concentrations) for the soil data. The following items summarize the results:

e Three VOCs, four SVOCs, Aroclor-1260, TPH-DRO (C9-C40), cyanide, and metals were detected in
the removal action soil samples. However, only arsenic was detected at concentrations exceeding
the USEPA RSL for residential soils. No target analytes were detected at concentrations exceeding
RIDEM DECs. (The RIDEM DEC for arsenic represents the statistical 95-percent UCL of natural

background data across the State of Rhode Island.)

e Two VOCs (cis-1,2-dichloroethene and trichloroethene), Aroclor-1260, and several metals exceed
USEPA leachability criteria. However, no target analytes were detected at concentrations exceeding
the available RIDEM GA leachability criteria. Additionally, as discussed below, shallow groundwater
data collected from wells installed at the Drum Removal Area suggest that the residual soil
contamination has had a limited impact on the underlying shallow groundwater quality. Of the
chemicals detected at concentrations exceeding USEPA leachability criteria, only trichloroethene and

cobalt concentrations exceeded direct contract criteria published by USEPA or RIDEM. Although
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these chemicals were among those selected as COPCs for groundwater samples collected from

removal action wells, neither was selected as a COC for shallow groundwater (see Attachment A-3).

¢ The HHRA conducted based on the removal action soils data set is included in Attachment A-3 and

briefly summarized below; no COCs were identified.

The analytical results for the groundwater samples collected to address Problem No. 4 are presented on
a well-by-well basis in Tables 5-4 and 5-5; descriptive statistics for any chemical detected at least once
are provided in Table 5-6. Analytical results exceeding USEPA or RIDEM direct contact criteria were

previously depicted on Figure 3-2. The following items summarize the results:

e Six CVOCs and several metals were detected in samples collected from removal action wells. TPH

was not detected in any removal action wells.

e Cobalt was the only metal detected at concentrations exceeding USEPA RSLs for tap water.
However, cobalt results for intermediate-depth wells were generally greater than those reported for
shallow-depth wells, suggesting that residual soil contamination is not the source of the

concentrations detected.

e No CVOCs were detected in shallow groundwater at concentrations exceeding SDWA MCLs or
RIDEM GA groundwater objectives. Trichloroethene concentrations in samples from MW03-15S and
MWO03-16S did exceed the USEPA RSL for tap water. No other CVOCs were detected in shallow-

zone wells.

e Trichloroethene was the only CVOC detected in shallow groundwater (MWO03-17S only) at
concentrations exceeding the vapor intrusion criteria presented in Table 5-5. MWO03-17S is located in

the immediate vicinity of the excavation area.

e The most significant CVOC contamination was detected in samples from MWO03-16l, an intermediate-
depth well located downgradient of the excavation area. Four CVOCs, including trichloroethene at
170 pg/L, were detected at concentrations exceeding SDWA MCL and/or RIDEM GA groundwater
objectives. In contrast, the trichloroethene concentration detected in the sample from the shallow well
at this location was 1.6 pg/L. The trichloroethene concentration at MW03-171 exceeded the USEPA
RSL for tap water but not the SDWA MCL or RIDEM GA groundwater objective. CVOCs were not
detected in the sample from MWO03-15I.
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e In the intermediate wells, several CVOCs were detected in the sample from MWO03-16l at
concentrations exceeding the vapor intrusion screening criteria presented in Table 5-5 (Figure 5-1).
However, only trichloroethene was detected in the sample from MWO03-17] at a concentration
exceeding the vapor intrusion screening criterion. No chemicals were detected at concentrations

exceeding vapor intrusion screening levels in MW03-15I.

As discussed in Section 3, a synoptic round of water levels was collected across the CED Area and CED
Area Drum Removal Area on October 15, 2014. Figures 3-4 to 3-6 present the October 2014 data for the
shallow and deep overburden and bedrock zones, respectively. Based on these figures, groundwater
flow between the CED Drum Removal Area (MWO03-15 through MWO03-17) and CED Area is
approximately southeast for both the shallow and deep groundwater monitoring zones. Further, analysis
of the CED Drum Removal Area wells shows that at a minimum, there is also a northeasterly component
of groundwater flow between MW03-16 to MW03-15.

SUMMARY OF HHRA

The HHRA for the CED Area Drum Removal Area (Attachment A-3) evaluated potential risks and hazards
for exposures to subsurface soil, shallow-zone groundwater, and intermediate-zone groundwater.
Subsurface soil samples collected in October 2013 and groundwater samples collected in
September/October 2014 were used in the HHRA, and results from these samples were compared to
conservative screening levels for direct contact exposures, and for soil, results were also compared to
risk-based screening levels for migration to groundwater. Screening criteria for trivalent chromium were
used to evaluate total chromium data in the HHRA because historical site activities for the CED Area do
not suggest that hexavalent chromium would be a significant contaminant at any sites in the investigation
area. Vapor intrusion exposures for Drum Removal Area groundwater were evaluated separately (see
Attachment A-2) and are also discussed in this section.

Direct Contact

Based on comparisons to screening criteria, COPCs were identified for the following direct contact

exposure scenarios:

e Direct contact with subsurface soil — aluminum, cobalt, iron, and manganese.
e Direct contact with shallow groundwater — trichloroethene, cobalt, and manganese.
e Direct contact with intermediate groundwater — 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane,

cis-1,2-dichloroethene, trichloroethene, vinyl chloride, cobalt, iron, and manganese.
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The maximum detected arsenic concentration in soil exceeds the screening level based on RSLs, but all
arsenic concentrations were less than the RIDEM Method 1 DEC for arsenic of 7.0 mg/kg, which is based
on the 95-percent UCL of natural background across the state (RIDEM, 2011). Consequently, arsenic

was not selected as a COPC for soil.

Receptors evaluated in the HHRA were current and future construction workers, future industrial workers,
future recreational users (child, adult, and lifelong) and hypothetical future residents (child, adult, and
lifelong). All receptors were evaluated for exposures to soil via incidental ingestion, dermal contact, and
inhalation of fugitive dust. Industrial worker and residential exposures were evaluated using current
USEPA RSLs (2015). Construction worker and recreational exposures were evaluated using RBCs
representing 1x10% cancer risk levels and HQs of 1 (i.e., no-adverse-effect concentrations) developed
using applicable site-specific exposure assumptions and methodology similar to that used by USEPA to

develop the RSLs. Risk estimates are summarized in the table below.

Summary of Cancer and Non-Cancer Risk Estimates and Risk Contributors® for
Receptor Direct Contact with Subsurface Soil or Groundwater

Risk Estimates®®)
Data Set Receptor . . Hazard
Evaluated Cancer Risk Estimate
Index
\?V%r;iterfc“on 2x107 / 9x10°8 07/07
{,Tlil:igllal 9x107 / 4x10° 0.06/ 0.06
Subsurface Soil R - |
Ugg:gjﬂlona 7x107 / 1x10-10 0.1/0.1
:Zgl‘ggﬁtﬂ'za‘ 4x10°6 / 2x10°8 1/0.9
Construction 4
Shallow Worker 10 o4
Groundwater Hypothetical
Resident® 8x10° 3¢
. ) 1x103 82
Intermediate Hypothetical X .
H 4 Ly & L7 3 e L [} ) Ly L [} -4,L" ] 1
Groundwater Resident® (1,1,2,2-PCA, 1,1,2-TCA, TCE (1,1,2-TCA, cis-1,2-DCE, TCE
VC) Co)

1 A non-carcinogenic risk contributor is a chemical that contributes substantially (i.e., greater than an HQ of 0.1) to a target
organ-specific HI that exceeds 1. A carcinogenic risk contributor is a chemical with a calculated cancer risk estimate
exceeding 1x10°° when the medium-specific total cancer risk for the receptor exceeds 1x107.

2  Bolded carcinogenic risk estimates exceed USEPA’s target cancer risk range of 1x10° to 1x10* as well as the State of

Rhode Island cancer risk limit of 1x10°. Bolded His exceed the target level of 1. Chemical names presented in
parentheses indicate the primary chemicals driving risk.

3 Cancer risks and Hls are presented two ways: (1) with arsenic (for information purposes only), (2) without arsenic. As
noted above, arsenic was not selected as a COPC. See Appendix C for risk estimates including arsenic.
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4 The cancer risk and HI presented for the recreational user are for the lifelong recreational user and child recreational user
(i.e., the most conservative recreational user receptors), respectively. The cancer risk and HI presented for the
hypothetical future resident are for the lifelong resident and child resident (i.e., the most conservative receptors),
respectively.

5  Target organ Hls are equal to 1.

Definitions: 1,1,2,2-PCA = 1,1,2,2-Tetrachloroethane; 1,1,2-TCA = 1,1,2-Trichloroethane; cis-1,2-DCE =
cis-1,2-Dichloroethene; TCE = Trichloroethene; VC = Vinyl Chloride; Co = Cobalt

The following sources of uncertainty should be considered when interpreting the results of the risk

evaluations:

e Maximum concentrations were used as EPCs for groundwater exposures estimated in the HHRA
instead of 95-percent UCLs because of the small number of samples available. Using maximum

concentrations for EPCs is conservative and likely results in an overestimation of risk.

e Intermediate groundwater data from the Drum Removal Area were evaluated for purposes of
completeness. However, the intermediate groundwater data may be more representative of off-site
sources of contamination because a VOC plume emanating primarily from an upgradient USACE

source area underlies soil at the CED Area.

e Although the future use of the CED Area is anticipated to be industrial/commercial or recreational, the
residential land use scenario was evaluated in this HHRA primarily to aid in risk-management

decisions.

e Cobalt was selected as a COPC in soil and both groundwater data sets based on exceedances of
USEPA RSLs. Uncertainty is associated with selecting cobalt as a COPC because cobalt is a
naturally occurring metal and because the conservative screening levels (based on USEPA criteria)
are likely to be less than background levels of cobalt expected at some sites. Cobalt would not have
been selected as a COPC for soil or groundwater at the Drum Removal Area if the MDE values for
cobalt (MDE, 2013) were used for COPC selection instead of the USEPA RSLs. Additionally, cobalt
concentrations in intermediate groundwater exceed those in shallow groundwater. Cobalt was not
selected as a risk driver based on concentrations detected in shallow groundwater, and shallow

groundwater concentrations are likely more representative of site-related contamination.
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e Risk drivers for direct contact exposures are presented below.

Environmental Medium | Receptors Evaluated Risk Drivers

Construction Worker
Industrial Worker
Recreational User

Hypothetical Resident

Subsurface Soil None

Construction Worker
Shallow Groundwater Hypothetical Resident None

1,2,2-tetrachloroethane
1,1,2-trichloroethane

Intermediate Hvpothetical Resident cis-1,2-dichloroethene
Groundwater® yp trichloroethene

vinyl chloride
cobalt®

1 Intermediate groundwater samples (collected 50 feet bgs) may be more representative of off-site
contamination sources than site-related contamination.

2  Cobalt would not be identified as a COPC or risk driver if revised criteria for cobalt from MDE (2013) had
been used for COPC selection.

No unacceptable medium-specific risks or risk drivers were selected for subsurface soil or shallow
groundwater based on the HHRA; therefore, no COCs are selected for these media. Although
unacceptable risks and risk drivers were identified for intermediate groundwater, the intermediate
groundwater samples likely are more representative of off-site contamination than site-related
contamination. Thus, the risk drivers (COCs) identified above for intermediate groundwater are not

selected as COCs for the Drum Removal Area.

Migration from Soil to Groundwater

Based on comparisons to screening criteria, COPCs were identified for migration from subsurface soil to
groundwater: cis-1,2-dichloroethene, trichloroethene, PCBs, Aroclor-1260, antimony, cobalt, iron, lead,

manganese, selenium, silver, and cyanide.

COPCs for migration to groundwater were evaluated qualitatively by considering factors such as whether
chemicals were also selected as COPCs in groundwater and whether soil concentrations exceed MCL-
based soil screening levels (SSLs). Based on the qualitative evaluation, subsurface soil chemical

concentrations are not expected to negatively impact groundwater quality at the Drum Removal Area.
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Vapor Intrusion

Concentrations of VOCs exceeding screening criteria for vapor intrusion based on an HI of 0.1 or an ILCR of
1x10% were detected in three shallow and two intermediate wells in the Drum Removal Area, including
trichloroethene at shallow wells MW03-15S, MW03-16S, and MW03-17S and 1,1,2,2-tetrachloroethane,
1,1,2-trichloroethane, trichloroethene, and vinyl chloride at intermediate well MW03-161-NWG-102814 and
trichloroethene at intermediate well MW03-17I-NWG-100214. The chemicals exceeding screening criteria

were further evaluated using the VISL calculator (Attachment A-2).

For Drum Removal Area shallow groundwater, the ILCRs for residential and industrial exposures to the
maximum concentration of trichloroethene were less than or within the USEPA target risk range of 1x10* to
1x10%. The total ILCRs were also less than the RIDEM target cancer risk level of 1x105. Total Hls for
residential and industrial exposures to the maximum concentration of trichloroethene were less than the

target Hl of 1. No COCs are selected for the shallow groundwater zone underlying the Drum Removal Area.

For Drum Removal Area intermediate groundwater, total HIs for residential and industrial exposures
exceeded 1 (on a target organ basis) due to trichloroethene. The ILCRs for Drum Removal Area
intermediate groundwater exceeded the USEPA target risk range and RIDEM target cancer risk level for
residential exposures and exceeded the RIDEM target cancer risk level only for industrial exposures due
to trichloroethene. Although CVOCs are COCs for the intermediate/deeper groundwater zones
underlying the Drum Removal Area (and the entire CED Area), VOCs in shallow groundwater are
expected to be more representative of potential vapor intrusion sources than intermediate groundwater,
and upgradient sources (i.e., the Nike site) are likely the predominant source of VOCs detected in the

intermediate/deeper groundwater.
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SUMMARY OF DETECTIONS - DRUM REMOVAL AREA SOIL - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 4
LOCATION DRUM-01-SOIL DRUM-05-SOIL DRUM-06-SOIL DRUM-07-SOIL DRUM-07-SOIL DRUM-08-SOIL
SAMPLE ID DRUM-01-SOIL DRUM-05-SOIL DRUM-06-SOIL DRUM-07-SOIL DRUM-07-SOIL-D DRUM-08-SOIL
SAMPLE DATE 41571 41569 41571 41571 41571 41571
SAMPLE CODE NORMAL NORMAL NORMAL ORIGINAL DUPLICATE NORMAL
MATRIX USEPA RSL for Direct RIDEM Direct Exposure - SOIL SOIL SOIL SOIL SoIL SOIL
SAMPLE TYPE Contact - Residential® Residential® NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 35 4 6 25 25 3
BOTTOM DEPTH 3.5 4 6 25 25 3
VOLATILES (UG/KG)
ACETONE 61000000 N 7800000 2.4 U 2.8 U 2.4 U 2.8 U 3 U 9.3
CIS-1,2-DICHLOROETHENE 160000 N 630000 0.49 U 0.56 U 0.49 U 0.56 U 0.61 U 0.5
TRICHLOROETHENE 4100 N 13000 0.49 u 0.56 U 0.49 U 0.56 U 0.61 U 0.5
SEMIVOLATILES (UG/KG)
DIETHYL PHTHALATE 49000000 N 340000 37 U 35.9 U 35.7 U 35.4 U 35.6 U 35.9
DIMETHYL PHTHALATE NA 1900000 420 440 360 640 770 680
FLUORANTHENE 2300000 N 20000 83.9 J 35.9 U 35.7 U 354 U 35.6 U 359
PYRENE 1700000 N 13000 37 U 359 U 35.7 U 354 U 35.6 U 35.9
PCBS (UG/KG)
AROCLOR-1260 240 C 10000 © 53.1 23.2 226 49.1 722 20.2
METALS (MG/KG)
ALUMINUM 77000 N NA 1400 J 6900 J 7400 J 1400 J 1400 J 1100
ANTIMONY 31 N 10 12 [A) 113 [A) 1.16 [A) 1.09 [JA) 112 [JA) 114
ARSENIC 0.67 C 7 2.14 1.46 1.91 2.28 22 1.84
BARIUM 15000 N 5500 16.8 15.1 16.9 14.6 143 12.4
BERYLLIUM 160 N 1.5 0.294 0.281 0.339 0.281 0.323 0.241 J
CADMIUM 70 N 39 0.144 U 0.143 J 0.139 U 0.13 U 0.134 U 0.137 U
CALCIUM NA NA 602 J 638 J 611 J 495 J 492 J 581 J
CHROMIUM 120000 N@ 1400 @ 7.76 J 17.9 J 6.31 J 24.9 J 9.35 J 6.23 J
COBALT 23 N NA 5.57 4.71 4.6 5.53 5.77 6.32
COPPER 3100 N 3100 9.25 5.87 7.54 9.36 11.8 8.22
IRON 55000 N NA 2700 J 22200 J 13200 J 3700 J 3700 J 3500
LEAD 400 150 37 J 97.4 J 39.6 J 128 J 473 J 228
MAGNESIUM NA NA 1400 1000 1100 1300 1300 995
MANGANESE 1800 N 390 122 124 114 131 135 156
MERCURY 23 N© 23 0.012 0.012 0.013 0.014 0.015 0.013
NICKEL 1500 N 1000 10.1 7.95 7.49 9.63 10.9 8.52
POTASSIUM NA NA 563 J 419 J 477 J 508 J 490 J 404
SELENIUM 390 N 390 0.463 J 0.454 U 0.465 U 0.552 J 0.536 J 0.457
SILVER 390 N 200 0.896 1.48 J 0.808 J 1.19 1.23 1.18
SODIUM NA NA 31.9 J 28 J 35.3 J 28.6 J 30.7 J 23.4
VANADIUM 390 N 550 13.3 11.5 11.6 12.8 12.7 11
ZINC 23000 N 6000 44.8 43 44.9 49.4 54.7 36.9
MISCELLANEOUS PARAMETERS
CYANIDE (MG/KG) 21 N | 200 0.037 J 0.068 J 0.134 u 0.133 V] 0.036 J 0.069
PETROLEUM HYDROCARBONS (UG/KG)
TPH-DRO (C9-C40) NA | 500000 11554 J 7450 J 21736 J 8236 J 14477 J 10853




TABLE 5-1

SUMMARY OF DETECTIONS - DRUM REMOVAL AREA SOIL - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 4
LOCATION DRUM-09-SOIL DRUM-10-SOIL DRUM-11-SOIL DRUM-12-SOIL TP-01-PIPE TP-02-PIPE
SAMPLE ID DRUM-09-SOIL DRUM-10-SOIL DRUM-11-SOIL DRUM-12-SOIL TP-01-PIPE TP-02-PIPE
SAMPLE DATE 41571 41571 41571 41571 41572 41572
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX USEPA RSL for Direct RIDEM Direct Exposure - SOIL SOIL SOIL SOIL SoIL SOIL
SAMPLE TYPE Contact - Residential® Residential® NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 3 4 45 4 4
BOTTOM DEPTH 4 3 4 4.5 4 4
VOLATILES (UG/KG)
ACETONE 61000000 N 7800000 27 u 3 U 28 U 24 U 26 [JA) 25 uJ
CIS-1,2-DICHLOROETHENE 160000 N 630000 0.54 U 0.59 U 10.3 14.4 0.52 U 0.51 U
TRICHLOROETHENE 4100 N 13000 0.54 U 0.59 U 4.4 J 7 0.52 U 0.51 U
SEMIVOLATILES (UG/KG)
DIETHYL PHTHALATE 49000000 N 340000 36.2 U 35.4 U 140 J 36.1 U 36.9 U 36.5 U
DIMETHYL PHTHALATE NA 1900000 220 J 450 450 430 390 380
FLUORANTHENE 2300000 N 20000 36.2 U 74.7 J 36.4 U 36.1 U 36.9 U 36.5 U
PYRENE 1700000 N 13000 36.2 U 354 U 36.4 U 36.1 U 36.9 U 36.5 U
PCBS (UG/KG)
AROCLOR-1260 240 C 10000 © 17.3 J 38.6 45 26.7 12.8 J 26.2
METALS (MG/KG)
ALUMINUM 77000 N NA 1200 J 1200 J 8900 J 1400 J 12000 J 10400 J
ANTIMONY 31 N 10 0.778 J 1.14 uJ 1.15 [A) 111 [JA) 113 [JA) 117 [OA}
ARSENIC 0.67 C 7 5.62 1.8 1.97 2.06 1.74 J 232 J
BARIUM 15000 N 5500 16.1 13.5 16.6 125 20.5 13.8
BERYLLIUM 160 N 1.5 0.182 J 0.306 0.384 0.311 0.532 J 0.377 J
CADMIUM 70 N 39 0.138 U 0.136 U 0.133 J 0.133 U 0.136 U 0.14 U
CALCIUM NA NA 770 J 454 J 570 J 355 J 362 J 298 J
CHROMIUM 120000 N 1400 @ 8.55 J 6.37 J 8.5 J 7.81 J 9.13 J 7.42 J
COBALT 23 N NA 5.63 4.93 6.26 5.11 10.9 6.65
COPPER 3100 N 3100 9.45 6.94 8.8 8.36 18.8 J 10.9 J
IRON 55000 N NA 33400 J 2700 J 14100 J 2700 J 28700 J 17400 J
LEAD 400 150 34.8 J 317 J 36.3 J 31.6 J 24.2 28.1
MAGNESIUM NA NA 1000 1100 1500 1200 3900 J 1600 J
MANGANESE 1800 N 390 172 104 147 118 179 J 137 J
MERCURY 23 N© 23 0.012 0.008 J 0.013 0.012 0.005 J 0.013
NICKEL 1500 N 1000 9.63 7.47 9.71 8.15 17.7 11.6
POTASSIUM NA NA 469 J 499 J 554 J 517 J 884 536
SELENIUM 390 N 390 0.623 J 0.411 J 0.459 U 0.44 J 151 J 11 J
SILVER 390 N 200 2.13 J 0.864 0.9 J 0.837 1.63 J 0.954 J
SODIUM NA NA 33.3 J 26.3 J 28.4 J 26.2 J 48.1 J 413 J
VANADIUM 390 N 550 12.7 10.87 14.4 11.7 175 15.2
ZINC 23000 N 6000 50.4 45.9 42.3 47.9 55.7 375
MISCELLANEOUS PARAMETERS
CYANIDE (MG/KG) 21 N 200 0.068 J 0.132 u 0.136 u 0.136 V] 0.138 V] 0.137 U
PETROLEUM HYDROCARBONS (UG/KG)
TPH-DRO (C9-C40) NA 500000 106263 J 9488 J 33757 J 20532 J 7426 J 8379 J




TABLE 5-1

SUMMARY OF DETECTIONS - DRUM REMOVAL AREA SOIL - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 3 OF 4
LOCATION TP-03-PIPE TP-04-SOIL TP-05-SOIL TP-06-SOIL TP-07-SOIL TP-08-SOIL
SAMPLE ID TP-03-PIPE TP-04-SOIL TP-05-SOIL TP-06-SOIL TP-07-SOIL TP-08-SOIL
SAMPLE DATE 41572 41572 41572 41572 41572 41572
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX USEPA RSL for Direct RIDEM Direct Exposure - SOIL SOIL SOIL SOIL SoIL SOIL
SAMPLE TYPE Contact - Residential® Residential® NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 4 4 4 4 4
BOTTOM DEPTH 4 4 4 4 4 4
VOLATILES (UG/KG)
ACETONE 61000000 N 7800000 24 [A) 23 [SA) 23 [SA) 26 [JA) 21 [JA) 3 uJ
CIS-1,2-DICHLOROETHENE 160000 N 630000 0.49 U 0.46 U 0.46 U 0.52 U 0.42 U 0.6 U
TRICHLOROETHENE 4100 N 13000 0.49 u 11 J 0.46 U 0.52 U 0.42 U 0.6 U
SEMIVOLATILES (UG/KG)
DIETHYL PHTHALATE 49000000 N 340000 2100 620 36.4 U 36.1 U 36.2 U 34.8 u
DIMETHYL PHTHALATE NA 1900000 320 J 390 440 400 380 320 J
FLUORANTHENE 2300000 N 20000 36 U 36.6 U 36.4 U 36.1 U 36.2 U 348 U
PYRENE 1700000 N 13000 36 U 36.6 U 36.4 U 36.1 U 36.2 U 737 J
PCBS (UG/KG)
AROCLOR-1260 240 C 10000 © 28.5 14.2 J 12 J 15.2 J 446 61.1
METALS (MG/KG)
ALUMINUM 77000 N NA 11500 J 9000 J 11100 J 8300 J 7200 J 7800 J
ANTIMONY 31 N 10 115 [A) 117 [A) 1.16 [A) 114 [JA) 112 [JA) 112 [VA)
ARSENIC 0.67 C 7 3.7 J 1.68 J 1.87 J 1.63 J 1.83 J 1.94 J
BARIUM 15000 N 5500 20.9 15.6 17 14.1 15.3 16
BERYLLIUM 160 N 1.5 0.502 J 0.397 J 0.438 J 0.36 J 0.33 J 0.324 J
CADMIUM 70 N 39 0.138 U 0.14 U 0.14 U 0.137 U 0.135 U 0.134 U
CALCIUM NA NA 388 J 317 J 308 J 348 J 522 J 496 J
CHROMIUM 120000 N@ 1400 @ 10.8 J 7.01 J 8.36 J 6.17 J 5.98 J 6.59 J
COBALT 23 N NA 11.7 6.79 7.95 5.73 4.61 5.64
COPPER 3100 N 3100 19.9 J 113 J 13 J 10.3 J 10.5 J 14.4 J
IRON 55000 N NA 22900 J 14800 J 18400 J 14400 J 12500 J 13600 J
LEAD 400 150 20.5 15.7 19 15.3 335 41.8
MAGNESIUM NA NA 3800 J 1700 J 2100 J 1400 J 1100 J 1300 J
MANGANESE 1800 N 390 371 J 181 J 158 J 124 J 107 J 134 J
MERCURY 23 N© 23 0.007 J 0.011 0.011 0.011 0.012 0.028
NICKEL 1500 N 1000 20.5 11 13.4 9.63 7.71 8.91
POTASSIUM NA NA 884 589 725 561 477 494
SELENIUM 390 N 390 1.47 J 1.12 J 1.25 J 0.902 J 0.976 J 1.02 J
SILVER 390 N 200 1.38 J 0.882 J 1.09 J 0.813 J 0.724 J 0.819 J
SODIUM NA NA 42.4 J 49.2 J 45.1 J 35 J 46.6 J 30.4 J
VANADIUM 390 N 550 20.2 14.7 16.4 12.8 11.2 12.8
ZINC 23000 N 6000 47 39 45.2 37.6 41.4 56.5
MISCELLANEOUS PARAMETERS
CYANIDE (MG/KG) 21 N 200 0.136 U 0.138 u 0.059 J 0.136 V] 0.136 V] 0.096 J
PETROLEUM HYDROCARBONS (UG/KG)
TPH-DRO (C9-C40) NA 500000 6961 J 8758 J 9243 J 9200 J 9987 J 29346 J




TABLE 5-1

SUMMARY OF DETECTIONS - DRUM REMOVAL AREA SOIL - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 4 OF 4
LOCATION TP-09-SOIL QDC_DRUM-SOIL STOCKPILE-01 STOCKPILE-02
SAMPLE ID TP-09-SOIL QDC_DRUM-SOIL STOCKPILE-01 STOCKPILE-02
SAMPLE DATE 41572
SAMPLE CODE NORMAL NORMAL NORMAL NORMAL
MATRIX USEPA RSL for Direct RIDEM Direct Exposure - SOIL SOIL SOIL SoIL
SAMPLE TYPE Contact - Residential® Residential® NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 —~ = =
BOTTOM DEPTH 4 — e e
VOLATILES (UG/KG)
ACETONE 61000000 N 7800000 3.3 U NA NA NA
CIS-1,2-DICHLOROETHENE 160000 N 630000 0.65 U NA NA NA
TRICHLOROETHENE 4100 N 13000 0.65 U NA NA NA
SEMIVOLATILES (UG/KG)
DIETHYL PHTHALATE 49000000 N 340000 840 NA NA NA
DIMETHYL PHTHALATE NA 1900000 370 NA NA NA
FLUORANTHENE 2300000 N 20000 37.4 U NA NA NA
PYRENE 1700000 N 13000 37.4 U NA NA NA
PCBS (UG/KG)
AROCLOR-1260 240 C 10000 ® 44.9 34.7 3.6 3.6
METALS (MG/KG)
ALUMINUM 77000 N NA 8900 J NA NA NA
ANTIMONY 31 N 10 1.18 uJ NA NA NA
ARSENIC 0.67 C 7 2.32 J NA NA NA
BARIUM 15000 N 5500 19.4 NA NA NA
BERYLLIUM 160 N 15 0.362 J NA NA NA
CADMIUM 70 N 39 0.142 U NA NA NA
CALCIUM NA NA 684 J NA NA NA
CHROMIUM 120000 N@ 1400 “ 7.62 J NA NA NA
COBALT 23 N NA 6.25 NA NA NA
COPPER 3100 N 3100 13.1 J NA NA NA
IRON 55000 N NA 15800 J NA NA NA
LEAD 400 150 50 NA NA NA
MAGNESIUM NA NA 1600 J NA NA NA
MANGANESE 1800 N 390 159 J NA NA NA
MERCURY 23 N© 23 0.014 NA NA NA
NICKEL 1500 N 1000 10.9 NA NA NA
POTASSIUM NA NA 593 NA NA NA
SELENIUM 390 N 390 1.08 J NA NA NA
SILVER 390 N 200 0.935 J NA NA NA
SODIUM NA NA 47.3 J NA NA NA
VANADIUM 390 N 550 15 NA NA NA
ZINC 23000 N 6000 46.1 NA NA NA
MISCELLANEOUS PARAMETERS
CYANIDE (MG/KG) 21 N 200 0.195 J NA NA NA
PETROLEUM HYDROCARBONS (UG/KG)
TPH-DRO (C9-C40) NA 500000 9970 J NA NA NA

Detected concentrations are presented in bold font. Concentrations exceeding the lower of USEPA RSLs and

RIDEM residential criteria are shaded yellow.

Footnotes:

1 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.

RSLs are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient (HQ) of 1.
2 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.

3 - The screening value is for polychlorinated biphenyls.
4 - The screening value is for trivalent chromium.

5 - The USEPA RSL is for mercuric chloride (and other mercury salts).

Definitions:

DRO = Diesel Range Organics

NA = Not applicable/not available
TPH = Total Petroleum Hydrocarbons

Qualifiers:
J = Estimated value.

U = Non-detected value.
UJ = Non-detected result is estimated.




TABLE 5-2

SUMMARY OF DETECTIONS - DRUM REMOVAL AREA SOIL - COMPARISON TO LEACHABILITY CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 4
LOCATION DRUM-01-SOIL DRUM-05-SOIL DRUM-06-SOIL DRUM-07-SOIL DRUM-07-SOIL DRUM-08-SOIL
SAMPLE ID DRUM-01-SOIL DRUM-05-SOIL DRUM-06-SOIL DRUM-07-SOIL DRUM-07-SOIL-D DRUM-08-SOIL
SAMPLE DATE 41571 41569 41571 41571 41571 41571
SAMPLE CODE USEPA Risk-Based SSL for RIDEM GA Leachability® NORMAL NORMAL NORMAL ORIGINAL DUPLICATE NORMAL
MATRIX Groundwater Protection® SoIL SoIL SoIL SoIL SoIL SoIL
SAMPLE TYPE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 35 4 6 25 25 3
BOTTOM DEPTH 35 4 6 25 25 3
VOLATILES (UG/KG)
ACETONE 2900 NA 2.4 1] 2.8 1] 2.4 1] 2.8 Y] 3 Y] 9.3 J
CIS-1,2-DICHLOROETHENE 11 1700 0.49 Y] 0.56 Y] 0.49 Y] 0.56 Y] 0.61 Y] 0.5 [v]
TRICHLOROETHENE 0.18 200 0.49 V) 0.56 V) 0.49 V) 0.56 U 0.61 U 0.5 u
SEMIVOLATILES (UG/KG)
DIETHYL PHTHALATE 6100 NA 37 V) 35.9 V) 35.7 V) 35.4 U 35.6 U 35.9 u
DIMETHYL PHTHALATE NA NA 420 440 360 640 770 680
FLUORANTHENE 89000 NA 83.9 J 35.9 1] 35.7 1] 35.4 Y] 35.6 Y] 35.9 1]
PYRENE 13000 NA 37 Y] 35.9 Y] 35.7 Y] 35.4 Y] 35.6 Y] 35.9 Y]
PCBS (UG/KG)
AROCLOR-1260 27 10000 ® 53.1 23.2 22.6 49.1 72.2 20.2
METALS (MG/KG)
ALUMINUM 30000 NA 1400 J 6900 J 7400 J 1400 J 1400 J 1100 J
ANTIMONY 0.35 NA 12 uJ 1.13 uJ 1.16 uJ 1.09 [V} 112 [V} 1.14 uJ
ARSENIC 0.0015 NA 2.14 1.46 1.91 2.28 2.2 1.84
BARIUM 160 NA 16.8 15.1 16.9 14.6 14.3 12.4
BERYLLIUM 19 NA 0.294 0.281 0.339 0.281 0.323 0.241 J
CADMIUM 0.69 NA 0.144 1] 0.143 J 0.139 1] 0.13 Y] 0.134 Y] 0.137 1]
CALCIUM NA NA 602 J 638 J 611 J 495 J 492 J 581 J
CHROMIUM 40000000 @ NA 7.76 J 17.9 J 6.31 J 249 J 9.35 J 6.23 J
COBALT 0.27 NA 5.57 4.71 4.6 5.53 5.77 6.32
COPPER 28 NA 9.25 5.87 7.54 9.36 11.8 8.22
IRON 350 NA 2700 J 22200 J 13200 J 3700 J 3700 J 3500 J
LEAD 14 ©) NA 37 J 97.4 J 39.6 J 128 J 47.3 J 22.8 J
MAGNESIUM NA NA 1400 1000 1100 1300 1300 995
MANGANESE 28 NA 122 124 114 131 135 156
MERCURY 0.033 NA 0.012 0.012 0.013 0.014 0.015 0.013
NICKEL 26 NA 10.1 7.95 7.49 9.63 10.9 8.52
POTASSIUM NA NA 563 J 419 J 477 J 508 J 490 J 404 J
SELENIUM 0.52 NA 0.463 J 0.454 Y] 0.465 Y] 0.552 J 0.536 J 0.457 Y]
SILVER 0.8 NA 0.896 1.48 J 0.808 J 1.19 1.23 1.18
SODIUM NA NA 319 J 28 J 35.3 J 28.6 J 30.7 J 23.4 J
VANADIUM 86 NA 13.3 11.5 11.6 12.8 12.7 11
ZINC 370 NA 44.8 43 44.9 49.4 54.7 36.9
MISCELLANEOUS PARAMETERS
CYANIDE (MG/KG) 0.015 NA 0.037 J 0.068 J 0.134 Y] 0.133 Y] 0.036 J 0.069 J
PETROLEUM HYDROCARBONS (UG/KG)
TPH-DRO (C9-C40) NA 500000 11554 J 7450 J 21736 J 8236 J 14477 J 10853 J




TABLE 5-2

SUMMARY OF DETECTIONS - DRUM REMOVAL AREA SOIL - COMPARISON TO LEACHABILITY CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 4
LOCATION DRUM-09-SOIL DRUM-10-SOIL DRUM-11-SOIL DRUM-12-SOIL TP-01-PIPE
SAMPLE ID DRUM-09-SOIL DRUM-10-SOIL DRUM-11-SOIL DRUM-12-SOIL TP-01-PIPE
SAMPLE DATE 41571 41571 41571 41571 41572
SAMPLE CODE USEPA Risk-Based SSL for RIDEM GA Leachability® NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX Groundwater Protection® SoIL soIL soIL soIL soIL
SAMPLE TYPE NORMAL NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 3 4 45 4
BOTTOM DEPTH 4 3 4 45 4
VOLATILES (UG/KG)
ACETONE 2900 NA 2.7 u 3 u 2.8 u 2.4 u 2.6 Ul
CIS-1,2-DICHLOROETHENE 11 1700 0.54 [Y] 0.59 [Y] 10.3 14.4 0.52 1]
TRICHLOROETHENE 0.18 200 0.54 U 0.59 Y 4.4 J 7 0.52 Y]
SEMIVOLATILES (UG/KG)
DIETHYL PHTHALATE 6100 NA 36.2 u 35.4 u 140 J 36.1 u 36.9 V)
DIMETHYL PHTHALATE NA NA 220 J 450 450 430 390
FLUORANTHENE 89000 NA 36.2 V] 74.7 J 36.4 U 36.1 U 36.9 1]
PYRENE 13000 NA 36.2 [Y] 35.4 [Y] 36.4 u 36.1 u 36.9 1]
PCBS (UG/KG)
AROCLOR-1260 27 10000 ® 17.3 J 38.6 45 26.7 128 J
METALS (MG/KG)
ALUMINUM 30000 NA 1200 J 1200 J 8900 J 1400 J 12000 J
ANTIMONY 0.35 NA 0.778 J 1.14 uJ 1.15 uJ 111 uJ 113 uJ
ARSENIC 0.0015 NA 5.62 1.8 1.97 2.06 1.74 J
BARIUM 160 NA 16.1 135 16.6 125 20.5
BERYLLIUM 19 NA 0.182 J 0.306 0.384 0.311 0.532 J
CADMIUM 0.69 NA 0.138 V] 0.136 V] 0.133 J 0.133 U 0.136 1]
CALCIUM NA NA 770 J 454 J 570 J 355 J 362 J
CHROMIUM 40000000 @ NA 8.55 J 6.37 J 8.5 J 7.81 J 9.13 J
COBALT 0.27 NA 5.63 4.93 6.26 5.11 10.9
COPPER 28 NA 9.45 6.94 8.8 8.36 18.8 J
IRON 350 NA 33400 J 2700 J 14100 J 2700 J 28700 J
LEAD 14 © NA 348 J 31.7 J 36.3 J 31.6 J 24.2
MAGNESIUM NA NA 1000 1100 1500 1200 3900 J
MANGANESE 28 NA 172 104 147 118 179 J
MERCURY 0.033 NA 0.012 0.008 J 0.013 0.012 0.005 J
NICKEL 26 NA 9.63 7.47 9.71 8.15 17.7
POTASSIUM NA NA 469 J 499 J 554 J 517 J 884
SELENIUM 0.52 NA 0.623 J 0.411 J 0.459 U 0.44 J 151 J
SILVER 0.8 NA 2.13 J 0.864 0.9 J 0.837 1.63 J
SODIUM NA NA 33.3 J 26.3 J 28.4 J 26.2 J 48.1 J
VANADIUM 86 NA 12.7 10.87 14.4 117 175
ZINC 370 NA 50.4 45.9 42.3 47.9 55.7
MISCELLANEOUS PARAMETERS
CYANIDE (MG/KG) 0.015 NA 0.068 J 0.132 Y] 0.136 U 0.136 U 0.138 1]
PETROLEUM HYDROCARBONS (UG/KG)
TPH-DRO (C9-C40) NA 500000 106263 J 9488 J 33757 J 20532 J 7426 J




TABLE 5-2

SUMMARY OF DETECTIONS - DRUM REMOVAL AREA SOIL - COMPARISON TO LEACHABILITY CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 3 OF 4
LOCATION TP-02-PIPE TP-03-PIPE TP-04-SOIL TP-05-SOIL TP-06-SOIL TP-07-SOIL
SAMPLE ID TP-02-PIPE TP-03-PIPE TP-04-SOIL TP-05-SOIL TP-06-SOIL TP-07-SOIL
SAMPLE DATE 41572 41572 41572 41572 41572 41572
SAMPLE CODE USEPA Risk-Based SSL for RIDEM GA Leachability® NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX Groundwater Protection® SoIL SoIL SoIL SoIL SoIL SoIL
SAMPLE TYPE NORMAL NORMAL NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 4 4 4 4 4
BOTTOM DEPTH 4 4 4 4 4 4
VOLATILES (UG/KG)
ACETONE 2900 NA 2.5 uJ 2.4 uJ 2.3 uJ 2.3 uJ 2.6 uJ 2.1 uJ
CIS-1,2-DICHLOROETHENE 11 1700 0.51 ) 0.49 U 0.46 U 0.46 u 0.52 u 0.42 U
TRICHLOROETHENE 0.18 200 0.51 u 0.49 u 11 J 0.46 u 0.52 u 0.42 u
SEMIVOLATILES (UG/KG)
DIETHYL PHTHALATE 6100 NA 36.5 u 2100 620 36.4 u 36.1 u 36.2 u
DIMETHYL PHTHALATE NA NA 380 320 J 390 440 400 380
FLUORANTHENE 89000 NA 36.5 u 36 u 36.6 u 36.4 u 36.1 u 36.2 u
PYRENE 13000 NA 36.5 V] 36 U 36.6 U 36.4 u 36.1 u 36.2 U
PCBS (UG/KG)
AROCLOR-1260 27 10000 @ 26.2 28.5 14.2 J 12 J 15.2 J 44.6
METALS (MG/KG)
ALUMINUM 30000 NA 10400 J 11500 J 9000 J 11100 J 8300 J 7200 J
ANTIMONY 0.35 NA 1.17 uJ 1.15 uJ 1.17 uJ 1.16 uJ 114 uJ 1.12 uJ
ARSENIC 0.0015 NA 2.32 d) 337 <) 1.68 <) 1.87 J 1.63 J 1.83 J
BARIUM 160 NA 13.8 20.9 15.6 17 14.1 15.3
BERYLLIUM 19 NA 0.377 J 0.502 J 0.397 J 0.438 J 0.36 J 0.33 J
CADMIUM 0.69 NA 0.14 u 0.138 u 0.14 u 0.14 u 0.137 u 0.135 u
CALCIUM NA NA 298 J 388 J 317 J 308 J 348 J 522 J
CHROMIUM 40000000 @ NA 7.42 J 10.8 J 7.01 J 8.36 J 6.17 J 5.98 J
COBALT 0.27 NA 6.65 11.7 6.79 7.95 574 4.61
COPPER 28 NA 10.9 J 19.9 J 11.3 J 13 J 10.3 J 10.5 J
IRON 350 NA 17400 d 22900 B 14800 B 18400 dJ 14400 dJ 12500 J
LEAD 14 ©) NA 28.1 20.5 15.7 19 15.3 335
MAGNESIUM NA NA 1600 J 3800 J 1700 J 2100 J 1400 J 1100 J
MANGANESE 28 NA 137 J 371 J 181 J 158 d 124 d 107 J
MERCURY 0.033 NA 0.013 0.007 J 0.011 0.011 0.011 0.012
NICKEL 26 NA 11.6 20.5 11 13.4 9.63 7.71
POTASSIUM NA NA 536 884 589 725 561 477
SELENIUM 0.52 NA 11 J 1.47 J 1.12 J 1.25 J 0.902 d 0.976 J
SILVER 0.8 NA 0.954 d 1.38 B 0.882 B 1.09 dJ 0.813 dJ 0.724 J
SODIUM NA NA 41.3 J 42.4 J 49.2 J 45.1 J 35 J 46.6 J
VANADIUM 86 NA 15.2 20.2 14.7 16.4 12.8 11.2
ZINC 370 NA 37.5 a7 39 45.2 37.6 41.4
MISCELLANEOUS PARAMETERS
CYANIDE (MG/KG) 0.015 NA 0.137 U | 0.136 U 0.138 U 0.059 J 0.136 U 0.136 u
PETROLEUM HYDROCARBONS (UG/KG)
TPH-DRO (C9-C40) NA 500000 8379 J | 6961 J 8758 J 9243 J 9200 J 9987 J




TABLE 5-2

SUMMARY OF DETECTIONS - DRUM REMOVAL AREA SOIL - COMPARISON TO LEACHABILITY CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 4 OF 4
LOCATION TP-08-SOIL TP-09-SOIL QDC_DRUM-SOIL STOCKPILE-01 STOCKPILE-02
SAMPLE ID TP-08-SOIL TP-09-SOIL QDC_DRUM-SOIL STOCKPILE-01 STOCKPILE-02
SAMPLE DATE 41572 41572
SAMPLE CODE USEPA Risk-Based SSL for RIDEM GA Leachability® NORMAL NORMAL NORMAL NORMAL NORMAL
MATRIX Groundwater Protection® solL solL solL solL solL
SAMPLE TYPE NORMAL NORMAL NORMAL NORMAL NORMAL
TOP DEPTH 4 4 = - -
BOTTOM DEPTH 4 4 = - -
VOLATILES (UG/KG)
ACETONE 2900 NA 3 uJ 33 U NA NA NA
CIS-1,2-DICHLOROETHENE 11 1700 0.6 U 0.65 U NA NA NA
TRICHLOROETHENE 0.18 200 0.6 U 0.65 U NA NA NA
SEMIVOLATILES (UG/KG)
DIETHYL PHTHALATE 6100 NA 34.8 U 840 NA NA NA
DIMETHYL PHTHALATE NA NA 320 J 370 NA NA NA
FLUORANTHENE 89000 NA 34.8 U 37.4 U NA NA NA
PYRENE 13000 NA 73.7 J 37.4 U NA NA NA
PCBS (UG/KG)
AROCLOR-1260 27 10000 ® 61.1 44.9 34.7 3.6 ] 3.6
METALS (MG/KG)
ALUMINUM 30000 NA 7800 J 8900 J NA NA NA
ANTIMONY 0.35 NA 112 uJ 118 UJ NA NA NA
ARSENIC 0.0015 NA 1.94 J 2.32 J NA NA NA
BARIUM 160 NA 16 19.4 NA NA NA
BERYLLIUM 19 NA 0.324 J 0.362 J NA NA NA
CADMIUM 0.69 NA 0.134 U 0.142 U NA NA NA
CALCIUM NA NA 496 J 684 J NA NA NA
CHROMIUM 40000000 “ NA 6.59 J 7.62 J NA NA NA
COBALT 0.27 NA 5.64 6.25 NA NA NA
COPPER 28 NA 14.4 J 13.1 J NA NA NA
IRON 350 NA 13600 J 15800 J NA NA NA
LEAD 14 ©) NA 41.8 50 NA NA NA
MAGNESIUM NA NA 1300 J 1600 J NA NA NA
MANGANESE 28 NA 134 J 159 J NA NA NA
MERCURY 0.033 NA 0.028 0.014 NA NA NA
NICKEL 26 NA 8.91 10.9 NA NA NA
POTASSIUM NA NA 494 593 NA NA NA
SELENIUM 0.52 NA 1.02 J 1.08 J NA NA NA
SILVER 0.8 NA 0.819 J 0.935 J NA NA NA
SODIUM NA NA 30.4 J 473 J NA NA NA
VANADIUM 86 NA 12.8 15 NA NA NA
ZINC 370 NA 56.5 46.1 NA NA NA
MISCELLANEOUS PARAMETERS
CYANIDE (MG/KG) 0.015 NA 0.096 I 0.195 T NA [ NA NA
PETROLEUM HYDROCARBONS (UG/KG)
TPH-DRO (C9-C40) NA 500000 29346 J ] 9970 I NA [ NA NA

Detected concentrations are presented in bold font. Concentrations exceeding the lower of USEPA Risk-based SSLs and
RIDEM GA leachability criteria are shaded yellow.

Footnotes:
1 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.

Risk-based soil screening levels (SSLs) are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient (HQ) of 1.

2 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.
3 - The screening value is for polychlorinated biphenyls.

4 - The screening value is for trivalent chromium.

5 - Maximum Contaminant Level (MCL)-based value.

Qualifiers:

J = Estimated value.

U = Non-detected value.

UJ = Non-detected result is estimated.

Definitions:

DRO = Diesel Range Organics

NA = Not applicable/not available
TPH = Total Petroleum Hydrocarbons




TABLE 5-3

DESCRIPTIVE STATISTICS - DRUM REMOVAL AREA SOIL
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

. # Exceeding USEPA
Frequency Minimum | Minimum| Maximum | Maximum| Location of Maximum Sample of Maximum | Minimum | Maximum Avera?g'e & Average Of | Standard USEPA RSL for Direct | 4 Exceeding'USEPA RIDEM Direct Exposure # E'xceeding RIDEM | ysEpA Risk-Based SSL for | Risk-Based SSL for (2 | #Exceeding RIDEM
ey CAS of Result Qualifier Result Qualifier Detection Detection Non-Detect | Non-Detect REHiiiD All Results | Deviation Contact - [ Er IR Residential® B EEED- Groundwater Protection'” Groundwater RIDEMICAlLcachabllity GA Leachability
Detection Results Residential” Contact - Residential Residential Protection
VOLATILES (UG/KG)
ACETONE 67-64-1 1/18 9.3 ) 9.3 ] DRUM-08-SOIL DRUM-08-SOIL 2.1 33 9.3 18 1.9 61000000 N 0 7800000 0 2900 0 NA NA
C15-1,2-DICHLOROETHENE 156-59-2 2/18 103 - 14.4 - DRUM-12-50IL DRUM-12-50IL 0.42 0.65 12.4 16 4.0 160000 N 0 630000 0 1 1700 0
TRICHLOROETHENE 79-01-6 3/18 1.1 ) 7 - DRUM-12-50IL DRUM-12-50IL 0.42 0.65 4.2 0.91 18 4100 N 0 13000 0 3 200 0
SEMIVOLATILES (UG/KG)
DIETHYL PHTHALATE 84-66-2 4/18 140 ) 2100 - TP-03-PIPE TP-03-PIPE 34.8 37 925 220 523 49000000 N 0 340000 0 6100 0 NA NA
DIMETHYL PHTHALATE 131-11-3 18/18 220 ) 770 - DRUM-07-50IL DRUM-07-SOIL-D - - 419 419 115 NA NA 1900000 0 NA 0 NA NA
FLUORANTHENE 206-44-0 2/18 74.7 ) 83.9 ] DRUM-01-50IL DRUM-01-SOIL 34.8 37.4 79.3 24.9 19.9 2300000 N 0 20000 0 89000 0 NA NA
PYRENE 129-00-0 1/18 73.7 ) 73.7 ] TP-08-SOIL TP-08-SOIL 35.4 37.4 73.7 21.2 13.1 1700000 N 0 13000 0 13000 0 NA NA
PCBS (UG/KG)
AROCLOR-1260 11096-82-5 |  19/21 12 J 72.2 - DRUM-07-S0IL DRUM-07-S0IL-D 36 36 317 288 17.7 240 c 0 10000 ® 0 9 10000 @ 0
METALS (MG/KG)
ALUMINUM 7429-90-5 18/18 1100 J 12000 J TP-01-PIPE TP-01-PIPE - - 6506 6506 4052 77000 N 0 NA 0 0 NA NA
ANTIMONY 7440-36-0 1/18 0.778 ) 0.778 J DRUM-09-50IL DRUM-09-50IL 1.09 1.2 0.78 0.58 0.050 31 N 0 10 0 NA NA
ARSENIC 7440-38-2 18/18 1.46 - 5.62 DRUM-09-50IL DRUM-09-SOIL - - 22 2.2 0.97 18 7 0 18 NA NA
BARIUM 7440-39-3 18/18 12.4 - 20.9 - TP-03-PIPE TP-03-PIPE - - 15.9 15.9 25 15000 N 0 5500 0 0 NA NA
BERYLLIUM 7440-41-7 18/18 0.182 J 0.532 J TP-01-PIPE TP-01-PIPE - - 0.35 0.35 0.085 160 N 0 15 0 0 NA NA
CADMIUM 7440-43-9 2/18 0.133 ) 0.143 J DRUM-05-50IL DRUM-05-50IL 0.13 0.144 0.14 0.076 0.023 70 N 0 39 0 0.69 0 NA NA
CALCIUM 7440-70-2 18/18 298 J 770 J DRUM-09-50IL DRUM-09-SOIL - - 489 489 143 NA 0 NA 0 NA NA NA NA
CHROMIUM 7440-47-3 18/18 5.98 J 24.9 J DRUM-07-SOIL DRUM-07-S0IL - - 8.6 8.6 3.5 120000 N9 0 1400 @ 0 40000000 “ 0 NA NA
COBALT 7440-48-4 18/18 46 - 11.7 TP-03-PIPE TP-03-PIPE - - 6.4 6.4 2.0 23 N 0 NA 0 18 NA NA
COPPER 7440-50-8 18/18 5.87 - 19.9 J TP-03-PIPE TP-03-PIPE - - 11.0 11.0 38 3100 N 0 3100 0 0 NA NA
IRON 7439-89-6 18/18 2700 J 33400 J DRUM-09-50IL DRUM-09-SOIL - - 14260 14260 8994 55000 N 0 NA 0 18 NA NA
LEAD 7439-92-1 18/18 15.3 - 128 J DRUM-07-50IL DRUM-07-50IL - - 37.1 37.1 223 400 0 150 0 18 NA NA
MAGNESIUM 7439-95-4 18/18 995 - 3900 J TP-01-PIPE TP-01-PIPE - - 1616 1616 863 NA 0 NA 0 NA NA NA
MANGANESE 7439-96-5 18/18 104 - 371 J TP-03-PIPE TP-03-PIPE - - 152 152 59.6 1800 N 0 390 0 18 NA NA
MERCURY 7439-97-6 18/18 0.005 J 0.028 TP-08-50IL TP-08-50IL - - 0.012 0.012 0.0046 23 N© 0 23 0 0 NA NA
NICKEL 7440-02-0 18/18 7.47 - 205 - TP-03-PIPE TP-03-PIPE - - 10.6 10.6 35 1500 N 0 1000 0 0 NA NA
POTASSIUM 7440-09-7 18/18 404 J 884 TP-01-PIPE, TP-03-PIPE | TP-01-PIPE, TP-03-PIPE - - 564 564 137 NA 0 NA 0 NA NA NA
SELENIUM 7782-49-2 14/18 0.411 ) 151 J TP-01-PIPE TP-01-PIPE 0.454 0.465 0.92 0.77 0.44 390 N 0 390 0 11 NA NA
SILVER 7440-22-4 18/18 0.724 ) 213 ] DRUM-09-50IL DRUM-09-50IL - - 1.1 1.1 0.37 390 N 0 200 0 17 NA NA
SODIUM 7440-23-5 18/18 23.4 ) 49.2 ) TP-04-SOIL TP-04-SOIL - - 36.0 36.0 3.7 NA 0 NA 0 NA NA NA
VANADIUM 7440-62-2 18/18 10.87 - 20.2 - TP-03-PIPE TP-03-PIPE - - 13.7 13.7 2.5 390 N 0 550 0 0 NA NA
ZINC 7440-66-6 18/18 36.9 - 56.5 - TP-08-SOIL TP-08-SOIL - - 45.2 45.2 5.8 23000 N 0 6000 0 0 NA NA
MISCELLANEOUS PARAMETERS
CYANIDE (MG/KG) [ 57125 818 | o003 | o1 | 1 ] TP-09-50IL [ TP-09-50IL 0132 0.138 0.079 0.073 0033 | = N 0 [ 200 0 8 NA NA
PETROLEUM HYDROCARBONS (UG/KG)
TPH-DRO (C9-C40) 18/18 | 6%1 | 106300 |  J |  DRUM-09-SOIL |  DRUM-09-SOIL - - 18460 18460 23260 | NA | 0 [ sooo00 0 NA | 18 500000 0

Criteria exceeded by one or more concentrations are shaded black with bold font.

Footnotes:

1 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.
RSLs are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient (HQ) of 1.
Risk-based soil screening levels (SSLs) are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient (HQ) of 1.

2 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.

3 - The screening value is for polychlorinated biphenyls.

4 - The screening value is for trivalent chromium.

5 - The USEPA RSL is for mercuric chloride (and other mercury salts).

6 - Maximum Contaminant Level (MCL)-based value.

Definitions:

DRO = Diesel Range Organics

NA = Not applicable/not available
TPH = Total Petroleum Hydrocarbons

Qualifiers:
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SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 6
LOCATION MWO03-15S MWO03-151 MWO03-16S
SAMPLE ID MWO03-15S-NWG-100114 MWO03-151-NWG-092914 MWO03-16S-NWG-100614
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141001 20140929 20141006
SACODE (ug/L)® (ug/L)® (ug/L)® (ug/L)® NORMAL NORMAL NORMAL
TOP DEPTH 13 45 115
BOTTOM DEPTH 23 55 21.5
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE NA NA 0.076 C NA 05U 05U 05U
1,1,2-TRICHLOROETHANE 5 NA 0.28 C 5 1U 11U 11U
CIS-1,2-DICHLOROETHENE 70 2400 36 N 70 05U 05U 05U
TRANS-1,2-DICHLOROETHENE 100 2800 360 N 100 1U 11U 11U
TRICHLOROETHENE 5 540 0.49 C 5 1.1 05U 1.6
VINYL CHLORIDE 2 2 0.019 C 2 05U 05U 05U
METALS (UG/L)
ALUMINUM NA NA 20000 N NA 23.3 88.2 178 U
ANTIMONY 6 NA 7.8 N NA 02 U 0.53 J 02U
BARIUM 2000 NA 3800 N 2000 52 U 18 8.6 J
CADMIUM 5 NA 9.2 N 5 0.7 ] 0.29 J 015U
CALCIUM NA NA NA NA 3490 8290 7140
CHROMIUM 100 NA 22000 c® 100 0.98 J 1417 0.97 J
COBALT NA NA 6 N NA 0.64 U 16.7 0.034 U
COPPER NA NA 800 N 1300 0.46 U 0.68 U 0.38 U
IRON NA NA 14000 N NA 20 U 6030 J 20U
MAGNESIUM NA NA NA NA 1390 2810 1010
MANGANESE NA NA 430 N NA 21.7 134 10.6
NICKEL 100 NA 390 N NA 3.9 25.3 0.95 J
POTASSIUM NA NA NA NA 772 1530 1200
SODIUM NA NA NA NA 6830 22300 6690
VANADIUM NA NA 86 N NA 0.84 J 1V 0.84 J
ZINC NA NA 6000 N NA 2.5 48 12




TABLE 5-4

SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 6
LOCATION MWO03-15S MWO03-151 MWO03-16S
SAMPLE ID MWO03-15S-NWG-100114 MWO03-151-NWG-092914 MWO03-16S-NWG-100614
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141001 20140929 20141006
SACODE (ug/L)® (ug/L)® (ug/L)® (ug/L)® NORMAL NORMAL NORMAL
TOP DEPTH 13 45 115
BOTTOM DEPTH 23 55 21.5
DISSOLVED METALS (UG/L)
ALUMINUM NA NA 20000 N NA 20.7 U 9.6 U 152 U
ANTIMONY 6 NA 7.8 N NA 02U 02U 02U
BARIUM 2000 NA 3800 N 2000 54 U 18.7 8.2J
CADMIUM 5 NA 9.2 N 5 0.15 U 0.15 U 0.15 U
CALCIUM NA NA NA NA 3610 8380 6790
CHROMIUM 100 NA 22000 c® 100 117 1J 0.88 J
COBALT NA NA 6 N NA 0.66 U 17.2 0.051 U
COPPER NA NA 800 N 1300 11U 11U 123
IRON NA NA 14000 N NA 20 U 6350 J 20U
LEAD 15 NA 15 15 015U 015U 0.073 U
MAGNESIUM NA NA NA NA 1430 2830 969
MANGANESE NA NA 430 N NA 22.4 147 10.1
NICKEL 100 NA 390 N NA 4.6 25.5 1.8
POTASSIUM NA NA NA NA 808 1540 1160
SELENIUM 50 NA 100 N 50 025 U 025 U 0.25 U
SODIUM NA NA NA NA 7060 22200 6430
VANADIUM NA NA 86 N NA 11U 1U 173
ZINC NA NA 6000 N NA 2.4 48.8 2
PETROLEUM HYDROCARBONS (MG/L)
TPH (C09-C40) NA NA NA NA I 0.05 U 0.05 U 0.05 U
PETROLEUM HYDROCARBONS (UG/L)
TPH-GRO (MTBE THROUGH NA NA NA 20U 20U 20U

NAPHTHALENE)

NA |
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SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
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LOCATION MWO03-161 MWO03-17S
SAMPLE ID MWO03-16I-NWG-102814 MWO03-16I-NWG-102814-D MWO03-17S-NWG-093014
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141028 20141028 20140930
SACODE (ug/L)® (ug/L)® (ug/L)® (ug/L)® ORIG DUP ORIG
TOP DEPTH 45 45 11.5
BOTTOM DEPTH 55 55 21.5
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE NA NA 0.076 C NA 65 NA 05U
1,1,2-TRICHLOROETHANE 5 NA 0.28 C 5 5.6 NA 1U
CIS-1,2-DICHLOROETHENE 70 2400 36 N 70 100 NA 1.3
TRANS-1,2-DICHLOROETHENE 100 2800 360 N 100 44 NA 1U
TRICHLOROETHENE 5 540 0.49 C 5 170 NA 3.3
VINYL CHLORIDE 2 2 0.019 C 2 2.4 NA 05U
METALS (UG/L)
ALUMINUM NA NA 20000 N NA 26.6 NA 37.4
ANTIMONY 6 NA 7.8 N NA 0.351J NA 02U
BARIUM 2000 NA 3800 N 2000 155 NA 15.5
CADMIUM 5 NA 9.2 N 5 015U NA 0.14J
CALCIUM NA NA NA NA 9590 NA 6780
CHROMIUM 100 NA 22000 c@ 100 025U NA 0.81J
COBALT NA NA 6 N NA 7.2 NA 7/
COPPER NA NA 800 N 1300 0.29 J NA 157
IRON NA NA 14000 N NA 10800 NA 519U
MAGNESIUM NA NA NA NA 3700 NA 2240
MANGANESE NA NA 430 N NA 373 NA 110
NICKEL 100 NA 390 N NA 16.8 NA 10.5
POTASSIUM NA NA NA NA 1670 NA 1480
SODIUM NA NA NA NA 16300 NA 11300
VANADIUM NA NA 86 N NA 1U NA 1U
ZINC NA NA 6000 N NA 60.5 J NA 11.2
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SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
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LOCATION MWO03-161 MWO03-17S
SAMPLE ID MWO03-16I-NWG-102814 MWO03-16I-NWG-102814-D MWO03-17S-NWG-093014
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20141028 20141028 20140930
SACODE (ug/L)® (ug/L)® (ug/L)® (ug/L)® ORIG DUP ORIG
TOP DEPTH 45 45 11.5
BOTTOM DEPTH 55 55 21.5
DISSOLVED METALS (UG/L)
ALUMINUM NA NA 20000 N NA 6.8 U NA 33.6
ANTIMONY 6 NA 7.8 N NA 0.32 J NA 02U
BARIUM 2000 NA 3800 N 2000 15.6 NA 15.5
CADMIUM 5 NA 9.2 N 5 0.15 U NA 0.92 J
CALCIUM NA NA NA NA 9880 NA 6820
CHROMIUM 100 NA 22000 c@ 100 025U NA 0.84J
COBALT NA NA 6 N NA 7.4 NA 7.2
COPPER NA NA 800 N 1300 0.85J NA 25
IRON NA NA 14000 N NA 10900 NA 451 U
LEAD 15 NA 15 15 019U NA 0.078 U
MAGNESIUM NA NA NA NA 3770 NA 2220
MANGANESE NA NA 430 N NA 377 NA 106
NICKEL 100 NA 390 N NA 17.2 NA 10.7
POTASSIUM NA NA NA NA 1750 NA 1510
SELENIUM 50 NA 100 N 50 025U NA 025 U
SODIUM NA NA NA NA 16800 NA 11400
VANADIUM NA NA 86 N NA 1U NA 1U
ZINC NA NA 6000 N NA 85.7 J NA 10.6
PETROLEUM HYDROCARBONS (MG/L) NA
TPH (C09-C40) NA NA NA NA I 005U NA 0.05 U
PETROLEUM HYDROCARBONS (UG/L)
TPH-GRO (MTBE THROUGH NA NA NA 130 R NA 20U

NAPHTHALENE)

NA |
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SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO DIRECT CONTACT CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
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LOCATION MWO03-17S MWO03-171
SAMPLE ID MWO03-17S-NWG-093014-D MWO03-17I-NWG-100214
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20140930 20141002
SACODE (ug/L)® (ug/L)® (ug/L)® (ug/L)® DUP NORMAL
TOP DEPTH 11.5 45
BOTTOM DEPTH 21.5 55
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE NA NA 0.076 C NA 0.5 U 0.5 U
1,1,2-TRICHLOROETHANE 5 NA 0.28 C 5 1U 1U
CIS-1,2-DICHLOROETHENE 70 2400 36 N 70 1.3 05U
TRANS-1,2-DICHLOROETHENE 100 2800 360 N 100 1U 1U
TRICHLOROETHENE 5 540 0.49 C 5 3.7 4.9
VINYL CHLORIDE 2 2 0.019 C 2 05U 05U
METALS (UG/L)
ALUMINUM NA NA 20000 N NA 37.6 21
ANTIMONY 6 NA 7.8 N NA 0.211J 0.22J
BARIUM 2000 NA 3800 N 2000 15.6 10.8
CADMIUM 5 NA 9.2 N 5 0.12 J 015U
CALCIUM NA NA NA NA 6660 7390
CHROMIUM 100 NA 22000 c@ 100 173 123
COBALT NA NA 6 N NA 7.3 11.4
COPPER NA NA 800 N 1300 191 0.38 U
IRON NA NA 14000 N NA 525U 1500
MAGNESIUM NA NA NA NA 2240 2380
MANGANESE NA NA 430 N NA 110 40.3
NICKEL 100 NA 390 N NA 10.1 19.7
POTASSIUM NA NA NA NA 1490 1510
SODIUM NA NA NA NA 11400 18600
VANADIUM NA NA 86 N NA 0.77 J 0.63J
ZINC NA NA 6000 N NA 10.2 22.1




SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO DIRECT CONTACT CRITERIA
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CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 6 OF 6
LOCATION MWO03-17S MWO03-171
SAMPLE ID MWO03-17S-NWG-093014-D MWO03-17I-NWG-100214
SAMPLE DATE RIDEM GA RIDEM GB EPA RSL EPA MCL 20140930 20141002
SACODE (ug/L)® (ug/L)® (ug/L)® (ug/L)® DUP NORMAL
TOP DEPTH 11.5 45
BOTTOM DEPTH 21.5 55
DISSOLVED METALS (UG/L)
ALUMINUM NA NA 20000 N NA 35 183 U
ANTIMONY 6 NA 7.8 N NA 0.21J 02U
BARIUM 2000 NA 3800 N 2000 15.8 10.9
CADMIUM 5 NA 9.2 N 5 0.13 J 0.15 U
CALCIUM NA NA NA NA 6840 7520
CHROMIUM 100 NA 22000 c@ 100 0.94 J 0.83 J
COBALT NA NA 6 N NA 7.4 11.4
COPPER NA NA 800 N 1300 3.1 0.74 J
IRON NA NA 14000 N NA 46.7 U 1490
LEAD 15 NA 15 15 0.075 U 0.075 U
MAGNESIUM NA NA NA NA 2280 2420
MANGANESE NA NA 430 N NA 107 40
NICKEL 100 NA 390 N NA 11 20.3
POTASSIUM NA NA NA NA 1550 1560
SELENIUM 50 NA 100 N 50 025U 025U
SODIUM NA NA NA NA 11700 19000
VANADIUM NA NA 86 N NA 1J 1U
ZINC NA NA 6000 N NA 14.2 21.1
PETROLEUM HYDROCARBONS (MG/L)
TPH (C09-C40) NA NA NA NA 0.05 U 005U
PETROLEUM HYDROCARBONS (UG/L)
TPH-GRO (MTBE THROUGH NA NA NA NA 20U 20U
NAPHTHALENE)

Detected concentrations are presented in bold font. Concentrations exceeding the lower of USEPA RSLs and
RIDEM residential criteria are shaded yellow. Concentrations exceeding MCLs are presented in bold red font and shaded yellow.

Footnotes:

1 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.
2 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.
RSLs are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient (HQ) of 1.
3 - Federal Maximum Contaminant Levels (MCLs), 2012 Edition of the Drinking Water Standards and Health Advisories.

Office of Water, Washington, D.C. EPA 822-S-12-001. April.
4 - The screening value is for trivalent chromium.

Definitions:

DRO = Diesel Range Organics

GRO = Gasoline Range Organics
MTBE = Methyl tert-butyl ether

N = Noncarcinogen

NA = Not applicable/not available
TPH = Total Petroleum Hydrocarbons

Qualifiers:
J = Estimated value.
U = Non-detected value.
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SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
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LOCATION MW03-15S MW03-15I MW03-16S
SAMPLE ID MWO03-155-NWG-100114 MWO03-15I-NWG-092914 MW03-16S-NWG-100614
SAMPLE DATE EPA VISL 20141001 20140929 20141006
SACODE (ug/L) NORMAL NORMAL NORMAL
TOP DEPTH (FEET) 13 45 11.5
BOTTOM DEPTH (FEET) 23 55 21.5
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 3.2 C 05U 05U 05U
1,1,2-TRICHLOROETHANE 5.2 C 10 1U 1U
CIS-1,2-DICHLOROETHENE NA 05U 05U 05U
TRANS-1,2-DICHLOROETHENE NA 10 10 1U
TRICHLOROETHENE 12 C 11 05U 16
VINYL CHLORIDE 0.15 C 05U 05U 05U
METALS (UG/L)
ALUMINUM NA 23.3 88.2 178U
ANTIMONY NA 02U 0.53J 02U
BARIUM NA 520 18 8.6 J
CADMIUM NA 0.7J 0.29 J 015U
CALCIUM NA 3490 8290 7140
CHROMIUM NA 0.98 J 14 0.97J
COBALT NA 0.64 U 16.7 0.034 U
COPPER NA 0.46 U 0.68 U 038U
IRON NA 20U 6030 J 20 U
MAGNESIUM NA 1390 2810 1010
MANGANESE NA 21.7 134 106
NICKEL NA 3.9 253 0.95 J
POTASSIUM NA 772 1530 1200
SODIUM NA 6830 22300 6690
VANADIUM NA 0.84J 10 0.84 J
ZINC NA 25 48 127
DISSOLVED METALS (UG/L)
ALUMINUM NA 207 U 96U 152 U
ANTIMONY NA 02U 02U 02U
BARIUM NA 54 U 18.7 8.2J
CADMIUM NA 0.15 U 0.15 U 015U
CALCIUM NA 3610 8380 6790
CHROMIUM NA 113 17 0.88 J
COBALT NA 0.66 U 17.2 0.051 U
COPPER NA 10 110 12J
IRON NA 20U 6350 J 20U
LEAD NA 0.15 U 0.15 U 0.073 U
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SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA

CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 6
LOCATION MWO03-15S MWO03-151 MWO03-16S
SAMPLE ID MWO03-15S-NWG-100114 MWO03-15I-NWG-092914 MWO03-16S-NWG-100614
SAMPLE DATE EPA VISL 20141001 20140929 20141006
MAGNESIUM NA 1430 2830 969
MANGANESE NA 22.4 147 10.1
NICKEL NA 4.6 255 1.8
POTASSIUM NA 808 1540 1160
SODIUM NA 7060 22200 6430
VANADIUM NA 1U 1U 17
ZINC NA 2.4 48.8 2
PETROLEUM HYDROCARBONS (MG/L)
TPH-DRO (C9-C40) | NA 0.05 U 0.05 U 0.05U
PETROLEUM HYDROCARBONS (UG/L)
TPH-GRO (MTBE THROUGH NAPHTHALENE) | NA 20U 20U 20U
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FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGE 3 OF 6
LOCATION MWO03-161 MWO03-17S
SAMPLE ID MWO03-16I-NWG-102814 MWO03-161-NWG-102814-D MWO03-17S-NWG-093014
SAMPLE DATE EPA VISL 20141028 20141028 20140930
SACODE (ug/L) ORIG DUP ORIG
TOP DEPTH (FEET) 45 45 11.5
BOTTOM DEPTH (FEET) 55 55 21.5
VOLATILES (UG/L)

1,1,2,2-TETRACHLOROETHANE 3.2 65 NA 05U
1,1,2-TRICHLOROETHANE 5.2 5.6 NA 1U
CIS-1,2-DICHLOROETHENE NA 100 NA 13
TRANS-1,2-DICHLOROETHENE NA a4 NA 1U
TRICHLOROETHENE 1.2 170 NA 3.3
VINYL CHLORIDE 0.15 2.4 NA 05U
METALS (UG/L)

ALUMINUM NA 26.6 NA 37.4
ANTIMONY NA 0.35J NA 02U
BARIUM NA 15.5 NA 15.5
CADMIUM NA 015U NA 0143
CALCIUM NA 9590 NA 6780
CHROMIUM NA 0.25 U NA 0.81J
COBALT NA 7.2 NA 73
COPPER NA 0.29 J NA 15J
IRON NA 10800 NA 519 U
MAGNESIUM NA 3700 NA 2240
MANGANESE NA 373 NA 110
NICKEL NA 16.8 NA 10.5
POTASSIUM NA 1670 NA 1480
SODIUM NA 16300 NA 11300
VANADIUM NA 1U NA 1U
ZINC NA 60.5J NA 11.2
DISSOLVED METALS (UG/L)

ALUMINUM NA 6.8 U NA 336
ANTIMONY NA 0.32J NA 02U
BARIUM NA 15.6 NA 155
CADMIUM NA 0.15U NA 0923
CALCIUM NA 9880 NA 6820
CHROMIUM NA 0.25 U NA 084
COBALT NA 74 NA 72
COPPER NA 0.85J NA 25
IRON NA 10900 NA 4510
LEAD NA 0.19U NA 0.078 U




TABLE 5-5

SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
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LOCATION MWO03-161 MWO03-17S
SAMPLE ID MWO03-161-NWG-102814 MWO03-161-NWG-102814-D MWO03-17S-NWG-093014
SAMPLE DATE EPA VISL 20141028 20141028 20140930
MAGNESIUM NA 3770 NA 2220
MANGANESE NA 377 NA 106
NICKEL NA 17.2 NA 10.7
POTASSIUM NA 1750 NA 1510
SODIUM NA 16800 NA 11400
VANADIUM NA 1U NA 11U
ZINC NA 85.7J NA 10.6
PETROLEUM HYDROCARBONS (MG/L) NA
TPH-DRO (C9-C40) NA 0.05 U NA 0.05 U
PETROLEUM HYDROCARBONS (UG/L)
TPH-GRO (MTBE THROUGH NAPHTHALENE) NA 130 R NA 20U
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SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
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LOCATION MWO03-17S MWO03-171
SAMPLE ID MWO03-17S-NWG-093014-D MWO03-17I-NWG-100214
SAMPLE DATE EPA VISL 20140930 20141002
SACODE (ug/L) DUP NORMAL
TOP DEPTH (FEET) 11.5 45
BOTTOM DEPTH (FEET) 21.5 55
VOLATILES (UG/L)
1,1,2,2-TETRACHLOROETHANE 3.2 05U 05U
1,1,2-TRICHLOROETHANE 5.2 1U 1U
CIS-1,2-DICHLOROETHENE NA 1.3 05U
TRANS-1,2-DICHLOROETHENE NA 1U 1U
TRICHLOROETHENE 1.2 3.7 4.9
VINYL CHLORIDE 0.15 05U 05U
METALS (UG/L)
ALUMINUM NA 37.6 21
ANTIMONY NA 0.21J 0.22 3
BARIUM NA 15.6 10.8
CADMIUM NA 0.12J 015U
CALCIUM NA 6660 7390
CHROMIUM NA [ 127
COBALT NA 7.3 11.4
COPPER NA 193 038U
IRON NA 525 U 1500
MAGNESIUM NA 2240 2380
MANGANESE NA 110 40.3
NICKEL NA 10.1 19.7
POTASSIUM NA 1490 1510
SODIUM NA 11400 18600
VANADIUM NA 0.77 J 0.63 J
ZINC NA 10.2 22.1
DISSOLVED METALS (UG/L)
ALUMINUM NA 35 183 U
ANTIMONY NA 0.21J 02U
BARIUM NA 15.8 10.9
CADMIUM NA 0.13J 0.15U
CALCIUM NA 6840 7520
CHROMIUM NA 0.94J 0.83J
COBALT NA 74 11.4
COPPER NA 3.1 0.74 J
IRON NA 467 U 1490
LEAD NA 0.075 U 0.075 U
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SUMMARY OF DETECTIONS - DRUM AREA WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
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LOCATION MWO03-17S MW03-171
SAMPLE ID MW03-17S-NWG-093014-D MWO03-17I-NWG-100214
SAMPLE DATE EPA VISL 20140930 20141002
MAGNESIUM NA 2280 2420
MANGANESE NA 107 40
NICKEL NA 11 20.3
POTASSIUM NA 1550 1560
SODIUM NA 11700 19000
VANADIUM NA 1J 1U
ZINC NA 14.2 21.1
PETROLEUM HYDROCARBONS (MG/L)

TPH-DRO (C9-C40) | NA | 0.05 U | 0.05 U
PETROLEUM HYDROCARBONS (UG/L)

TPH-GRO (MTBE THROUGH NAPHTHALENE) | NA | 20U [ 20U

Detected concentrations are presented in bold font. Concentrations exceeding the USEPA VISL are shaded yellow.

Footnotes:
1 - Calculated using USEPA's Vapor Intrusion Screening Level (VISL) calculator Version 3.3, May 2014 RSLs. Values correspond to a
target cancer risk level of 1E-06 for carcinogens (C) or hazard quotient (HQ) of 1 for noncarcinogens (N) and an attenuation factor of 0.001.

Definitions:

C = Carcinogen

DRO = Diesel Range Organics

GRO = Gasoline Range Organics
MTBE = Methyl tert-butyl ether

NA = Not applicable/not available
TPH = Total Petroleum Hydrocarbons

Qualifiers:

J = Estimated value.

R = Rejected result.

U = Non-detected value.

UJ = Non-detected result is estimated.
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SUMMARY OF DESCRIPTIVE STATISTICS - DRUM AREA WELLS
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

Minimum Maximum Sample With Maximum Frequency of | Range of Non-| AYe"2980f | A crageof an|  St@ndard | piney ga | #Exceeding | ey, g | #Exceeding | pps qap yyater | # Exceeding # Exceeding © # Exceeding
Chemical Detection® | Detection® Detection Detection® detects Positive Results® | DeVIAION O 1 o ective® | RIPEMGA 1 opjective® | RIPEM B RSL® EPA Tap Water| EPAMCL® | oy @ EPAVISL EPA VISL®
Results® All Results® ) Objective® ) Objective® RSL@
VOLATILES (UGIL)
1,12,2-TETRACHLOROETHANE 65 65 MW03-16-NW G-102814 16 05 - 05 110 65.0 2 NA NA
1,12-TRICHLOROETHANE 56 56 MW03-16-NW G-102814 16 11 1 56 21 T NA
CIS-1,2-DICHLOROETHENE 13 100 MW03-16-NW G-102814 26 05 - 05 171 50.7 a1 T 0
TRANS-1,2-DICHLOROETHENE ) 44 MW03-16-NW G-102814 16 11 78 44.0 18 0 0
TRICHLOROETHENE 11 170 MW03-16-NW G-102814 56 05 - 05 302 362 68 T 0
VINYL CHLORIDE 24 24 MW03-16-NW G-102814 16 05 - 05 06 24 1 T T
METALS (UG/L)
ALUMINUM 21 88.2 MW03-15-N\W G-092914 56 178 - 178 343 393 28 NA NA NA NA N 0 NA NA NA NA
ANTIMONY 0219 053 9 MW03-15-N\W G-092914 46 02 -02 02 03 0 6 0 NA NA N 0 NA NA NA NA
BARIUM 869 18 MW 03-15-N\W G-092914 516 52 -52 118 137 6 2000 0 NA NA N 0 2000 0 NA NA
CADMIUM 0129 073 MW03-155-NWG-100114 36 0.15 - 015 02 04 0 5 0 NA NA N 0 5 0 NA NA
CALCIUM 3490 9590 MW03-16-NW G-102814 616 - 71033 71033 2043 NA NA NA NA NA NA NA NA NA
CHROMIUM 081 9 149 MW 03-15-NW G-092914 56 025 - 025 09 11 0 100 0 NA NA cv 0 100 0 NA NA
COBALT 72 167 MW03-15-N\W G-092914 46 0.034 - 064 72 107 6 NA NA NA NA N 4 NA NA NA NA
COPPER 029 9 199 MW03-175-NWG-093014-D 26 0.38 - 068 05 10 1 NA NA NA NA N 0 1300 0 NA NA
IRON 1500 10800 MW03-16-NWG-102814 36 20 - 525 3062.7 6110 4449 NA NA NA NA N 0 NA NA NA NA
MAGNESIUM 1010 3700 MW03-16-NW G-102814 6/6 - 2255 2255 971 NA NA NA NA NA NA NA NA NA
MANGANESE 106 373 MW03-16-N\W G-102814 6/6 - 1149 1149 136 NA NA NA NA N 0 NA NA NA NA
NICKEL 0.95 3 253 MW03-15-N\W G-092914 6/6 - 128 128 9 100 0 NA NA N 0 NA NA NA NA
POTASSIUM 772 1670 MW03-16-N\W G-102814 6/6 - 13612 13612 327 NA NA NA NA NA NA NA NA NA
SODIUM 6690 22300 MW 03-15-N\W G-092914 6/6 - 13678.3 136783 6428 NA NA NA NA NA NA NA NA NA
NW03-155-NWG-100114, MW03
VANADIUM 063 3 084 3 165-NWG-100614 a6 1.1 07 08 0 NA NA NA NA 86 N 0 NA NA NA NA
ZINC 129 605 J MW03-16-NW G-102814 6/6 - 242 242 25 NA NA NA NA 6000 N 0 NA NA NA NA
DISSOLVED METALS (UGIL)
ALUMINUM 336 35 MW03-175-NWG-093014-D 16 68 - 207 116 343 ) NA NA NA NA 20000 N 0 NA NA NA NA
ANTIMONY 0213 032 9 MW03-16-NWG-102814 26 02 -02 01 02 0 6 0 NA NA 78 N 0 NA NA NA NA
BARIUM 829 187 MW03-15-N\W G-092914 516 54 -54 120 138 6 2000 0 NA NA 3800 N 0 2000 0 NA NA
CADMIUM 013 J 092 3 MW03-175-NWG-093014 16 0.15 - 015 02 05 0 5 0 NA NA 92 N 0 5 0 NA NA
CALCIUM 3610 9880 MW03-16-NWG-102814 616 - 71683 7168.3 2091 NA NA NA NA NA NA NA NA NA NA
CHROMIUM 083 J 119 MW03-155-NWG-100114 516 025 - 025 08 09 0 100 0 NA NA 22000 c7 0 100 0 NA NA
COBALT 72 172 MW03-15-N\W G-092914 46 0,051 - 066 73 108 7 NA NA NA NA 6 N 4 NA NA NA NA
COPPER 074 3 31 MW03-175-NWG-093014-D 6 111 11 14 1 NA NA NA NA 800 N 0 1300 0 NA NA
IRON 1490 10900 MW03-16-NWG-102814 36 20 - 467 31305 6246.7 4529 NA NA NA NA 14000 N 0 NA NA NA NA
MAGNESIUM 969 3770 MW03-16-NWG-102814, 6/6 - 2278.2 2278.2 998 NA NA NA NA NA NA NA NA NA NA
MANGANESE 101 377 MW03-16-N\WG-102814, 66 - 1172 1172 138 NA NA NA NA 430 N 0 NA NA NA NA
NICKEL 18 255 MW03-15-N\WG-092914, 6/6 - 134 134 9 100 0 NA NA 390 N 0 NA NA NA NA
POTASSIUM 808 1750 MW03-16-NWG-102814, 6/6 - 13013 13913 344 NA NA NA NA NA NA NA NA NA NA
SODIUM 6430 22200 MW03-15-N\WG-092914, 66 - 13840 13840 6502 NA NA NA NA NA NA NA NA NA NA
NW03-165-NWG-100614, MWO3
VANADIUM 19 19 175-NWG-093014-D 26 11 06 09 0 NA NA NA NA 86 N 0 NA NA NA NA
ZINC 857 0 MW03-16-NWG-102814 616 - 28.7 28.7 33 NA NA NA NA 5000 N 0 NA NA NA NA
Footnotes:

1- Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations
2- Sample and duplicate are considered as one sample when determining frequency of detection, average, standard deviation, and number of exceedances.
3- Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.
4 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015

RSLs are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient (HQ) of 1.
5 - Federal Maximum Contaminant Levels (MCLS), 2012 Edition of the Drinking Water Standards and Health Advisories.
Office of Water, Washington, D.C. EPA 822-S-12-001. April.
6 - Calculated using USEPA's Vapor Intrusion Screening Level (VISL) calculator Version 3.3, May 2014 RSLs. Values correspond to a

target cancer risk level of 1E-06 for carcinogens (C) or hazard quotient (HQ) of 1 for noncarcinogens (N) and an attenuation factor of 0.001.

7 - The screening value is for trivalent chromium.

Definitions

C = Carcinogen

J = Estimated Value
N = Noncarcinogen
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ATTACHMENT A-1

CHARACTERIZATION OF GROUNDWATER AT SITES 02/03 (IN SUPPORT OF
THE EVALUATION OF LEACHING POTENTIAL)
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

1.0 Introduction

This human health risk assessment (HHRA) for groundwater at the Construction Equipment Department
(CED) Area Sites 02 and 03 evaluates risks to potential human receptors exposed through direct contact
(i.e., incidental ingestion, dermal contact, and inhalation) with groundwater under current and hypothetical
future land use scenarios. The CED Area is located within Former NCBC Davisville in North Kingstown,
Rhode Island (Figure 1-1 of the main report). Sites 02/03 are located in the southeastern corner of the
CED Area (Figure 1-2 of the main report). The Human Health Risk Evaluation for Construction
Equipment Department, Former Naval Construction Battalion Center Davisville, North Kingston, Rhode
Island (Tetra Tech, 2014a) previously evaluated direct contact risks for receptors exposed to chemicals in
soils at Sites 02/03 and did not identify unacceptable risks for this pathway; however, possible soil
contaminants of concern (COCSs) for groundwater protection (TPH, naphthalene, and select metals) were
identified. Specifically, the report concluded that there is limited evidence of the potential for contaminant
migration from soil to groundwater at the CED Area based on available historical shallow groundwater
data. Because the historical data were relatively old and incomplete for some COCs, additional data
were collected from select upgradient and CED Area wells to better evaluate the potential for leachability
of COCs from soil to groundwater. This document provides an update of the analysis of the potential for
chemical migration from soil to groundwater presented in the 2014 CED Area soils risk assessment
(Section 5) along with an evaluation of direct contact with groundwater from Sites 02/03. Groundwater

sampling locations are displayed on Figure 3-1 of the main report.

United States Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) or
calculated risk-based concentrations (RBCs) incorporating site-specific exposure assumptions were used
to develop risk estimates based on the risk-ratio approach demonstrated in Section 5. The risk-ratio
approach is a simple, efficient approach that allows for the quick of assessment of a multiple data sets or

scenarios.
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All HHRAs consist of four components: selection of chemicals of potential concern (COPCs), exposure
assessment, toxicity assessment, and risk characterization. Sections 2 through 5 contain detailed

discussions of the four components of this HHRA.
2.0 Selection of COPCs

COPC selection was performed for shallow groundwater, and COPC selection is presented in Table A-
1.1. Screening criteria for groundwater were based on USEPA RSLs for tap water (USEPA, 2015),
USEPA Maximum Contaminant Levels (MCLs) (USEPA, 2012), and RIDEM GA and GB Groundwater
Objectives (RIDEM, 2011). COPCs were selected based on the lowest screening level derived from
these criteria. The screening concentrations based on the RSLs correspond to a systemic hazard
quotient (HQ) of 0.1 for noncarcinogens or an incremental lifetime cancer risk (ILCR) of 1x10° for
carcinogens. The noncarcinogenic RSLs represent an HQ of 0.1 to account for the potential cumulative
effects of several chemicals affecting the same target organ or producing the same adverse

noncarcinogenic effect.

Screening criteria for trivalent chromium were used to evaluate total chromium data in the HHRA because
historical site activities for the CED Area do not suggest that hexavalent chromium would be a significant

contaminant at any sites in the investigation area.

In the 2014 risk evaluation (Tetra Tech, 2014a), soil results for Sites 02 and 03 were compared to generic
federal risk-based soil screening levels (SSLs) for groundwater protection designed to be protective of
groundwater at most sites (as published in the USEPA RSL table). These groundwater protection SSLs
allow an initial qualitative evaluation of the potential for chemical migration from soil to groundwater.
Chemicals with concentrations exceeding the SSLs may potentially migrate from the soil to groundwater
in sufficient quantities to pose groundwater quality problems. The COPCs selected from this screening
comparison were evaluated qualitatively to identify potential COPCs for migration to groundwater. Based
on this qualitative evaluation, TPH, naphthalene, and select metals were identified as possible soil COCs
for groundwater protection. Section 5 presents an updated evaluation for migration to groundwater that

incorporates the 2014 groundwater results.

No formal site-specific background data sets are available for the groundwater samples from Sites 02 and
03. For groundwater at Sites 02/03, chemical concentrations detected in upgradient wells (MWO01-10S,
MWO01-13S, and MWO01-14S) were considered for use in eliminating chemicals from COPC selection.
However, because a formal background data set has not been approved by USEPA and RIDEM, if any
chemical was eliminated from COPC selection due to upgradient concentrations, groundwater risks were

calculated both 1) excluding chemicals detected at concentrations greater than screening levels but less
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than upgradient concentrations, and 2) including all chemicals detected at concentrations greater than
screening levels. The uncertainty associated with the lack of a formal background data set is further

discussed in Section 6.

The following chemicals were selected as COPCs for direct contact with shallow groundwater (Table A-
1.1):

e Direct Contact with Shallow Groundwater:
o Semivolatiles: naphthalene

o Metals: cobalt and manganese

The COPCs for direct contact are further evaluated in the risk ratio tables presented in Section 5.
Groundwater results were also screened against criteria for vapor intrusion as part of a separate vapor

intrusion evaluation (Attachment A-2).

3.0 Exposure Assessment

Current and future anticipated land use at the sites/study areas is industrial/commercial. There are no
plans for the future residential development of the sites/study areas; residential receptors were included
primarily to support risk-management decisions. Receptors evaluated in this HHRA are current and
future construction workers and hypothetical future residents (child, adult, and lifelong). Future industrial
workers and current and future recreational users are potential receptors for the sites but are not

expected to have direct contact with groundwater and therefore are not further discussed.

Construction workers could potentially be exposed to groundwater if present in trenches during
excavation activities via incidental ingestion, dermal contact, or inhalation of VOCs. In addition, the
hypothetical future resident could potentially be exposed to contaminants in groundwater via ingestion,
dermal contact, and inhalation (i.e., showering/bathing), and indoor air (vapor intrusion) (see Attachment
A-2 for vapor intrusion evaluation). (Industrial workers could also potentially be exposed via inhalation to
VOCs migrating from groundwater into indoor air (vapor intrusion), but that exposure pathway is

evaluated in Attachment A-2.)

Residential exposures were evaluated using current USEPA RSLs (USEPA, 2015). The methodology
USEPA used to calculate the RSLs is based on default USEPA exposure assumptions and presented in
the User Guide accompanying the January 2015 RSL table. Exposure assumptions for residential

receptors are summarized in Attachment A-4. For residents, carcinogenic RSLs represent lifelong (child
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+ adult) exposures and non-carcinogenic RSLs represent child exposures to evaluate the most
conservative receptors.

To evaluate construction worker exposures, RBCs representing a 1E-06 cancer risk level and an HQ of 1
(i.e., the no-adverse-effect concentration) were developed for carcinogens and non-carcinogens,
respectively. RBCs for construction worker direct contact (incidental ingestion, dermal contact, and
inhalation) exposures with soil were calculated using methodology similar to that used by USEPA to
develop the RSLs. The methodology and exposure assumptions used to calculate RBCs for construction
workers are presented in Attachment A-5. Exposure assumptions for groundwater are based on current
USEPA guidance (e.g., USEPA, 2014). Exposure assumptions for construction workers are summarized
in Attachment A-4. RBCs were calculated for construction workers exposed to soil and construction
workers exposed to groundwater (Attachment A-5).

The exposure point concentration (EPC) is defined as the concentration to which a receptor is exposed.
In this HHRA, the 95-percent upper confidence limit (95% UCL) on the arithmetic mean was evaluated as
the EPC, when appropriate. The maximum detected concentration was used as the EPC if there were an
insufficient number of positive detections (i.e., less than four), as was the case for naphthalene and cobalt
in groundwater. Groundwater data (collected between 21 and 28 feet bgs) for Sites 02 and 03 were from

the shallow zone and were evaluated as a single data set.

EPCs were calculated following USEPA’s Calculating Upper Confidence Limits for Exposure Point
Concentrations at Hazardous Waste Sites (USEPA, 2002) and using USEPA’s ProUCL software Version
5.0.00 (USEPA, 2013). If ProUCL was unable to calculate a 95% UCL, then the maximum detected
concentration was used as the EPC. Non-detected values were evaluated in accordance with the
ProUCL guidance. EPCs evaluated in this HHRA are presented in the risk-ratio tables described in

Section 5. ProUCL outputs are included in at the end of this attachment.
4.0 Toxicity Assessment

The toxicity values used to calculate the RBCs are identified in Tables A-5.1 through A-5.4 in Attachment
A-5 and are those values published in the January 2015 USEPA RSL table (USEPA, 2015).

5.0 Results of the Risk Characterization
Risk estimates were calculated using a simple risk-ratio methodology and the RBCs. The RBCs for

receptor exposures to groundwater represent, in effect, an HQ of 1 (i.e.,, the no-adverse-effect

concentration) for non-carcinogens and a 1x10°® target cancer risk level for carcinogens. Cancer and
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non-cancer risk estimates were developed using the risk-ratio technique demonstrated in the following

formula:

RBC for Receptor TargetHQ of 1or TargetCancerRisk Estimateof 1E-06
EPCfor Chemical HQ or CancerRisk Estimate

Solving this equation for HQ or cancer risk yields:

EPCfor Chemicalx TargetHQ of 1 or TargetCancerRisk Estimateof 1E-06

HQ or CancerRisk Estimate =
RBC for Receptor

The following example calculations are provided for residential exposure to the maximum concentration of

naphthalene in the shallow groundwater data set (see Table A-1.3):

Cancerriskestimate= 28 x 1E_06:1.6E-05
0.17
28 x 1
HQ=—2°X 2_0.46
Q 6.1

A hazard index (HI) was generated by summing the individual HQs for all chemicals. The HI is not a
mathematical prediction of the severity of toxic effects, and therefore is not a true "risk"; it is simply a
numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold) effects. Calculated
cancer risks were interpreted primarily using the USEPA's "target risk range" (1x10° to 1x10™) and the
State of Rhode Island cancer risk benchmark of 1x107 (as a point of reference), and Hls were interpreted
using a value of 1 (i.e., the no-adverse-effect level). If an HI exceeds unity, a segregation of target organ
effects associated with exposure to the chemicals evaluated is typically performed. Only those chemicals
that affect the same target organ(s) or exhibit similar critical effect(s) are regarded as truly additive.
Consequently, it may be possible for a cumulative HI to exceed 1, but no adverse health effects are
anticipated if the chemicals evaluated do not affect the same target organ or exhibit the same critical
effect. The results of risk-ratio evaluations are presented in Tables A-1.2 and A-1.3. A summary of the

results of the risk-ratio evaluations is provided below.
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Summary of Cancer and Non-Cancer Risk Estimates and Risk Contributors® for
Receptor Direct Contact with Groundwater

Data Set Risk Estimates®®
Table Number Evaluated Receptor Cancer Risk Estimate Hazard
Index
A12 Construction 51020 0.7
Shallow Worker
groundwater Hypothetical 2x10°
A-1.3 . 1
Resident (naphthalene)

1 A noncarcinogenic risk contributor is a chemical that contributes substantially (i.e., greater than an HQ of 0.1) to a target
organ-specific HI that exceeds 1. A carcinogenic risk contributor is a chemical with a calculated cancer risk estimate
exceeding 1x10°® when the medium-specific total cancer risk for the receptor exceeds 1x10°°.

2 ltalicized carcinogenic risk estimates exceed the State of Rhode Island cancer risk limit of 1x10°. Bolded carcinogenic

risk estimates exceed USEPA'’s target cancer risk range of 1x10° to 1x10™. Bolded His exceed the target level of 1. A
chemical name presented in parentheses indicates the primary chemical driving risk.

3 The cancer risk and HI presented for the hypothetical resident are for the lifelong resident and child resident (i.e., the most
conservative receptors), respectively.

As shown in the summary table, Hlis for construction workers and hypothetical residents exposed to
shallow groundwater are less than the target level of 1. Therefore, no adverse noncarcinogenic effects

are expected for exposures to subsurface soil or shallow groundwater.

Soil risks and Hls for Sites 02/03 were estimated in the January 2014 Human Health Risk Evaluation for
Construction Equipment Department (Tetra Tech, 2014a). His for cumulative risks (soil and

groundwater) are presented in the following table:

Medium Construction Resident HI
Worker HI
Site 02 Surface Soil (Tetra Tech, 2014a) 0.5 0.9
Site 02 Subsurface Soil (Tetra Tech, 2014a) 2 3®
Site 03 Surface Soil (Tetra Tech, 2014a) 0.5 1
Site 03 Subsurface Soil (Tetra Tech, 2014a) 0.5 0.9
Sites 02/03 Shallow Groundwater — Direct Contact 0.7 1
Sites 02/03 Shallow Groundwater — Vapor Intrusion NA 0.7
(Attachment A-2)
Total: Site 02 Surface Soil + Groundwater 1 3%
Total: Site 02 Subsurface Soil + Groundwater 3 50
Total: Site 03 Surface Soil + Groundwater 1 3%
Total: Site 03 Subsurface Soil + Groundwater 1 3%

1 - Target organ Hls do not exceed 1.
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For the construction worker, His do not exceed 1 other than for the Site 02 subsurface soil HI and the
Site 02 subsurface soil and groundwater total HI, and the 2014 risk evaluation already noted
considerable uncertainty for the Site 02 subsurface soil HI exceeding 1 primarily due to manganese
toxicity criteria used. HIs would not exceed 1 on a target organ basis if more recent toxicity criteria
were used for manganese (Tetra Tech, 2014). For the resident, total Hls for each soil data set and

groundwater exceed 1, but target organ Hlis were less than or equal to 1.

Cancer risk estimates for shallow groundwater evaluations are less than or within the USEPA's target
cancer risk range of 1x10° to 1x10™, and the cancer risk estimate for construction workers exposed to
shallow groundwater is less than the State of Rhode Island cancer risk benchmark of 1x10®°. The
cancer risk estimate for shallow groundwater evaluation is greater than the State of Rhode Island
cancer risk benchmark of 1x10™°. Naphthalene, detected in only 1 of 14 groundwater samples, is the
sole risk contributor for cancer risks. It should be noted that the maximum concentrations of
naphthalene was used as the EPC, which results in added uncertainty. Section 5 discusses uncertainty

associated with using the maximum concentration as the EPC.

Soil risks and Hls for Sites 02/03 were estimated in the January 2014 Human Health Risk Evaluation for
Construction Equipment Department (Tetra Tech, 2014a). ILCRs for cumulative risks (soil and
groundwater) are presented in the following table:

Medium Construction Resident ILCR
Worker ILCR
Site 02 Surface Soil (Tetra Tech, 2014a) 8x10° 4x10°
Site 02 Subsurface Soil (Tetra Tech, 2014a) 3x10”’ 6x10°
Site 03 Surface Soil (Tetra Tech, 2014a) 8x10° 2x10°
Site 03 Subsurface Soil (Tetra Tech, 2014a) 9x10° 2x10°°
Sites 02/03 Shallow Groundwater — Direct Contact 5x107° 2x10°
Sites 02/03 Shallow Groundwater — Vapor Intrusion NA 3x10°
(Attachment A-2)
Total: Site 02 Surface Soil + Groundwater 8x10”° 2x10°
Total: Site 02 Subsurface Soil + Groundwater 3x10” 2x10°
Total: Site 03 Surface Soil + Groundwater 8x10”° 2x10°
Total: Site 03 Subsurface Soil + Groundwater 9x10° 2x10”

Total ILCRs for construction worker exposures to soil and shallow groundwater do not exceed the State

of Rhode Island target risk level of 1x10”° or USEPA’s target cancer risk range of 1x10°® to 1x10™.
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Total ILCRs for residential exposures exceed 1x10 due to exposures with naphthalene in groundwater
via direct contact; USEPA'’s target risk range (1x10°® to 1x10™) is not exceeded.

As noted in Section 2, TPH, naphthalene, and select metals were selected as possible COCs for
chemical migration from soil to groundwater based on the 2014 risk evaluation. Both TPH components,
diesel range organics (DRO) and gasoline range organics (GRO), were detected in 1 of 14 groundwater
samples collected from Sites 02/03 in 2014. Positive TPH and naphthalene detections were only
reported for the groundwater samples collected from MWO02-10S. No groundwater screening criteria or
historical groundwater data for MW02-10S are available for TPH DRO and GRO. The detected
concentration of naphthalene (2.8 ug/L) exceeds the USEPA tap water RSL (0.17 ug/L based on an
ILCR of 1x10®) but is less than the RIDEM GA groundwater objective (100 ug/L). The detection of
naphthalene in the September/October 2014 samples is less than the most recent historical detection of
naphthalene in this well (32.4 ug/L, detected in a sample from 2007). Additionally, historical
concentrations of the sum of the fuel-related compounds benzene, toluene, ethylbenzene, and xylenes
(BTEX) were approximately 2,000 ug/L in original/duplicate samples collected in 1995, less than 100
ug/L in the sample from 2007, and non-detected in MWO02-10S (and all other wells at Sites 02/03) in the
2014 data set. The presence of fuel-related compounds in MW02-10S at levels significantly less than
historical concentrations may be evidence of degradation over time and suggests that significant

residual soil contamination is no longer present.

As stated in the Sampling and Analysis Plan (SAP) (Tetra Tech, 2014b) associated with the
September/October sampling event, some metals (e.g., cobalt and manganese) exceeded SSLs for
migration to groundwater. Although metals were not anticipated to be a concern for migration to
groundwater based on the qualitative analysis in the CED Area risk evaluation (Tetra Tech, 2014a), this
conclusion is re-evaluated with the current groundwater data set because historical groundwater metals
results were not available for Sites 02/03. Based on the 2014 data set, only cobalt and manganese are
selected as COPCs for groundwater. Cobalt was detected in only 2 of 14 samples, and manganese was
detected in 14 of 14 samples. The maximum concentrations of cobalt (0.93 ug/L) and manganese (357
ug/L) do not exceed their tap water RSLs based on an HQ of 1 (6 ug/L and 430 ug/L, respectively). In
addition, uncertainty is associated with the toxicity criteria used to derive the RSL for cobalt (see Section
6). Based on these considerations, the 2014 groundwater data do not indicate that groundwater has

been negatively impacted by concentrations of metals in soil from Sites 02/03.
6.0 Uncertainty Analysis

The following sources of uncertainty should be considered when interpreting the results of the risk

evaluations:
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No formal site-specific background data sets are available for the groundwater samples from the CED
Area Drum Removal Area. For groundwater, chemical concentrations detected in upgradient wells
(MWO01-10S, MWO01-13S, and MWO01-14S) were considered for use in eliminating chemicals as
COPCs. However, chemicals detected at concentrations greater than screening levels in
groundwater were also detected at concentrations greater than background or upgradient
concentrations. Therefore, the results of COPC selection are not affected by whether available
background/upgradient concentrations are used to eliminate chemicals as COPCs. For groundwater,
upgradient concentrations were collected to provide background concentrations particularly for metals
in groundwater. Cobalt and manganese were the metals selected as a COPC in groundwater.
Cobalt and manganese both contributed to HQs only (no cancer-based toxicity criteria are available
for these metals for the pathways evaluated), and HQs did not exceed the target level of 1.
Therefore, the lack of a formal background data set does not add considerable uncertainty to the

HHRA conclusions.

Maximum concentrations were used as EPCs for groundwater exposures estimated in this HHRA for
naphthalene and cobalt because of the small number of positive detections (i.e., one for naphthalene
and two for cobalt). As noted previously, using maximum concentrations for EPCs is conservative
and likely results in an overestimation of risk because it assumes that a receptor is continually
exposed to the greatest concentration detected in the data set. Consequently, risk estimates
calculated using the 95% UCL as the EPC are likely to be more representative of actual exposure
conditions. Naphthalene was the sole contributor to cancer risks exceeding the State of Rhode Island
cancer risk benchmark; therefore, considerable uncertainty is associated with the EPC for
naphthalene. Naphthalene was detected in only 1 of 14 groundwater samples.

For purposes of risk characterization, screening levels were calculated for construction workers using
toxicity values from the January 2015 USEPA RSL table and exposure assumptions based on
USEPA guidance when applicable. Some exposure assumptions (e.g., exposure frequency) were

based on professional judgment.

Although the future land use of the sites/study areas is anticipated to be industrial/commercial or
recreational, the residential land use scenario was evaluated in this HHRA primarily to support risk-

management decisions.
Toxicity criteria are available for different forms of chromium. Hexavalent chromium is considered to

be highly toxic versus trivalent chromium. In COPC selection, total chromium was assumed to be

present in the trivalent form because it is unlikely that hexavalent chromium is the dominant species
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in CED Area media. The following table compares EPCs used in the evaluations for total chromium
to the corresponding screening criteria (based on an ILCR = 1x10® or an HQ of 0.1).

EPCs for Chromium | Residential RSLs — Cr |l Tap Water RSLs — Cr VI
Shallow Groundwater (ug/L)

Maximum = 2.9 (total) Noncancer: 2,200 Noncancer: 4.4
Maximum = 1.4 (dissolved) Cancer: Not Applicable Cancer: 0.035

If the screening criteria for hexavalent chromium had been used for COPC selection, chromium would
have been selected as a COPC for groundwater. However, as stated previously, it is unlikely that

hexavalent chromium is the dominant species in CED Area media.

e Cobalt was selected as a COPC in groundwater based on an exceedance of the USEPA RSL.
Uncertainty is associated with selecting cobalt as a COPC because cobalt is a naturally-occurring
metal and the conservative screening levels (based on USEPA criteria) are likely to be less than
background levels of cobalt expected at some sites. For example, the Maryland Department of the
Environment (MDE) selected revised criteria for cobalt of 50 mg/kg for soil and 100 ug/L for
groundwater based on Agency for Toxic Substances and Disease Registry (ATSDR) toxicity values
(MDE, 2013). These MDE value for cobalt is considerably greater than the current USEPA cobalt
RSLs for tap water (6 ug/L). Cobalt would not have been selected as a COPC for groundwater at
Sites 02/03 if the MDE value for cobalt was used for COPC selection instead of the USEPA RSL.

7.0 Summary and Conclusions

The HHRA for the CED Area Sites 02/03 evaluated potential risks and hazards for exposures to shallow-
zone groundwater. Groundwater samples collected in September/October 2014 were used in the HHRA
and were compared to conservative screening levels for direct contact exposures. Vapor intrusion
exposures for groundwater were evaluated separately (see Attachment A-2). Additionally, groundwater
data from the most recent sampling round were used to update the qualitative evaluation for migration
from soil to groundwater originally presented in the 2014 risk evaluation (Tetra Tech, 2014a). Screening
criteria for trivalent chromium were used to evaluate total chromium data in the HHRA because historical
site activities for the CED Area do not suggest that hexavalent chromium would be a significant

contaminant at any sites in the investigation area.

Risk drivers for direct contact exposures are presented below.
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Environmental Medium Receptors Risk Drivers
Construction Worker None
Hypothetical Resident Naphthalene

Shallow Groundwater

Naphthalene was identified as a risk driver for hypothetical resident exposure to groundwater based
on the HHRA. However, unacceptable Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) risks were not predicted for receptor exposure to groundwater and
naphthalene was only detected in 1 of 14 groundwater samples. Also, the maximum concentration
was used as the EPC, which likely overestimates risks. Additionally, naphthalene was detected at
well MWO02-10S, where historical concentrations of fuel-related contaminants were greater than
current concentrations, indicating that contaminant concentrations may be attenuating over time.
Therefore, naphthalene is not selected as a COC. However, future monitoring is recommended to

assure that concentrations continue to attenuate over time.
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TABLE A-1.1

OCCURRENCGE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - SITES 02 AND 03
CONSTRUGTION EQUIPMENT DEPARTMENT AREA
FORMER NCHC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Scenaric Timeframs: CumentiFuture PAGE 1 0F 3
Madium: Groundwatar
ure Medlum: @moundvater
Rangs of Rafiorale for
Exposurs CAS Chemical Minimum Madmum Units Sample of Maxdmum FM::""’ Range of Gnm:’bn Upgradient! USEPARSL - Tap USEPA MCL® '?'IDE“ GA RIDEN GB cOPG| Comtaminamt
Point Number m Goncantration Detoction Nondetects™ ing™ Background Watar™ o ™ a o Flag Dulstion er
Temnin Concentrations™ ’ v Salerton™
Sites D2/03 |VOLATILES
MW02-105-NWG-
101014, MW02-105-
110-82-7 |Cyclohexane 10 10 ug/L NWG-101014-D 114 1-1 10 1300 N NA NA NA No BSL
MWD2-105-NWG-
101014, MW02-105-
9828 |isopropylbenzene 14 14 ug/L NWG-101014-D 1/14 05-0.5 14 45 N NA NA NA No BSL
MWO02-105-NWe-
101014, MWD02-105-
108-87-2 |Methyl Cyclohexane 8 3 ug/L NWG-101014-D 1/14 1-1 8 NA NA NA NA Na NTX
MWD2-035-NWG-
75-69-4 |Trichlorofluoromethane 0.67 ] .88 | ug/L 111914-D 1/14 1-1 0.88 110 N NA NA NA No BSL
POLYCYCLIC AROMATIC HYDROCARBONS
| MWO02-105-NWG- |
91-20-3 26 2.8 ug/L 101014-D 1/14 0,1-0.1 NA 10G NA ASL
METALS
MWD2-035-NWaG-
7429-90-5 |Aluminum 24.2 202 ug/L 100314 /14 8.5-17 22-22 NA NA NA No BSL
MW02-055-NWG-
7440-36-0 |Antimony 0.21] D41 ) ug/L 100214 6/14 0.2-0.2 028-0.28 NA 6 NA No BSL
MW03-D15A-NWG-
7440-39-3 |Barium 2) 76.8 ug/L 102914 11/14 7.1-9 5.1-105 2000 2000 NA No BSL
MW03-055-NWG-
7440-43-9 |Cadmiurn 0.09 ) 0.49 ) ug/L 100114 9/14 0.15-0.32 0.091-0.051 5 5 NA No BSL
MWD2-035-NWG-
7440-70-2 |Calcium 3230 34300 u;IL 100314 14/14 - 4380 - 7310 NA NA NA No NUT
MWD2-105-NWG-
7440-47-3 |Chromium 0.24 ) 2.9 ug/lL 101014 13/14 0,25 -0.25 091-12 100 100 NA No BSL
MW03-D15A-NWG- H
7440-484 [ 0.56 J 0.93 u;IL 102914 /14 0.029- 1.2 056-0.56 NA NA NA ASL
MW03-035a-NWG-
7440-50-8 |Copper 0.28 ) 1.2) ugfl 102014 8714 0.24 -0.71 051-051 1300 NA NA No BSL
MWD2-105-NWG-
7439-89-6 |Iron 14.5) 1050 u;IL 101014-D 5/14 20-98.3 325-325 NA NA NA No BSL
MWO03-D15A-NWG-
7439-95-4 |Magnesium 760 6110 ugfl 102314 14/14 - 1430 - 2110 NA NA NA No NUT
MWD2-105-NWG-
7439965 L ILCTIE S 141 357 Uiﬂ- 101014-D 14/14 - 39-24.1 NA NA NA ASL
MWD3-055-NWG-
7440-02-0 |Nicks| 0.39) 1.5 ugfl 100114 11/14 0.2-0.27 16-41 NA 100 NA No BSL
MW03-D15A-NWG-
102914, MWO3-015A-
7440-09-7 |Potassium 614 2730 ug/L NWG-102914-D 14/14 - NA NA NA No NUT
MW02-035-NWG-
7782-49-2 |Selenium 0.15 § 041 ug/L 100314 6/14 0.25-0.25 50 50 NA No BSL
MW03-D15A-NWG-
7440-235 |Sodium 4020 51800 ug/L 102914 14/14 - NA NA NA No NUT




TABLE A-1.1

OCCURRENCGE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - SITES 02 AND 03
CONSTRUGTION EQUIPMENT DEPARTMENT AREA
FORMER NCHC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Scenaric Timeframs: CumentiFuture PAGE 2 OF 3
Madium: Groundwatar
ure Medlum: @moundvater
Rangs of Rafiorale for
Exposurs CAS Chemical Minimum Madmum | us Sample of Maxdmum FM::""’ Range of Gnm:’bn Upgradient! USEPARSL - Tap USEPA MCL® '?'IDE“ GA RIDEN GB cOPG| Comtaminamt
Point Number GConcentration Detoction Nondetects™ Ing™ Background Watar™® o ps a m Flag Dulation or
o Concentrations™ ’ v Salerton™
Sites 02/03 |METALS (CONTINUED]
MW02-0453-NWG-
7440-52-2 |Vanadlum 0,65 ) 13) ug/L 100614 314 1-1 13 8.6 N NA NA NA No BSL
MWO02-105-NWe-
7440666 |Zinc 0.82 ) 58.8 ug/L 101014-D 10/14 1-7.2 58.8 G600 N NA NA NA No BSL
DISSOLVED METALS
MWD2-035-NWG-
7425-90-5 |Aluminum 28.2 184 ug/L 100314 4714 3.3-16.7 21-221 NA NA NA No BSL
MW02-085a-NWG-
7440-36-0 |Antimony 0.21) 0.3l ug/L 102914 6/14 0.2-0.2 04-04 NA & NA Na BSL
MW03-015A-NWG-
7440-39-3 |Barium 2] 76.9 ug/L 102914-D 11/14 6.2-8.7 5-10.1 2000 2000 NA No BSL
MWO03-045-NWG-
7440-43-9 |Cadmiumn 0.088 ) 23 ug/L 093014 9/14 0.15-0.27 0.0838 - 0.083 5 5 NA Na Reg. [
MW02-035-NWG-
7440-70-2 |Calcium 3100 32800 ug/L 100314 14/14 - 4330 - T4D0 NA NA NA No NUT
MW02-0453-NWG-
7440-47-3 |Chromium 0.33) 14) ug/L 100614 13/14 0.25-0.25 0.23-0.39 100 100 NA No BSL
MW03-015A-NWG-
7440484 |Cobalt 0.64 .65 ug/L 102914 1/14 0.025-1.3 052-0.52 NA NA NA No Reg. [
MW02-0853-NWG-
7440-50-8 |Copper 0.27 ) 22 ug/L 100114 11/14 0.74- 1.1 058-1.2 1300 NA NA No BSL
MW02-105-NWG-
7439896 |Iron 3761 1580 ug/L 101014 4/14 20-20 16.6-150 NA NA NA No Reg. [
MWD2-095-NWG-
7435-92-1 |Lead 0.55 J 27 u;IL 100814 /14 0.077 - 0.3 ND 15 15 NA No BSL
MWO03-D15A-NWG-
7439954 |Magnesium 706 5580 ug/lL 102914-D 14/14 - NA NA NA No NUT
MWD2-105-NWG-
7439-96-5 2.6 501 u;IL 101014 14/14 - NA NA NA No Reg. [
MW03-055-NWG-
7440-02-0 |Nicksl 1 10.6 ugfl 100114 12/14 0.9-0.94 NA 100 NA No BSL
MW03-D15A-NWG-
7440-09-7 |F 626 2900 u;IL 102914-D 14/14 - NA NA NA No NUT
MWD2-035-NWG-
7782-49-2 |Seleniurn 0.23 ) 0.34 ) ugfl 100314 5/14 0.25 -0.25 50 50 NA No BSL
MW03-D15A-NWG-
7440-23-5 |Sodium 3940 63200 Uiﬂ- 102914-D 14/14 - NA NA NA No NUT
MWD2-115-NWG-
7440-62-2 |Vanadium 0.64 J 0.94 ) ugfl 100814 4/14 1-1 NA NA NA No BSL
MWD2-105-NWG-
7440-66-5 |Zinc 141 517 u!IL 101014 14/14 - NA NA NA No BSL
PETROLEUM HYDROCARBONS
MWD02-105-NWG-
— TPH {C09-C40) 0.64 0.58 | mgfL | 101014 1/14 | 0.05 - 0.05 | NA NA NA No NTX




TABLE A-1.1
OCCURRENCGE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - SITES 02 AND 03
CONSTRUGTION EQUIPMENT DEPARTMENT AREA
FORMER NCHC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Scenario Timeframe: CurmentiFuture PAGE3OF 3
Modium: Groundwatar
ure Medium: Groundwater
Range of Ratlonala for
Exposure CAS Chemical Minimum Madmum Units Sample of Maxdmum FM::""’ Range of Gnm:’bn Upgradient! USEPARSL - Tap USEPA MCL® '?'IDE“ GA RIDEN GB cOPG| Comtaminamt
Point Number w m Goncantration D 1on Nondetects™ ing™ Background Watar™ o ™ a o Flag Dulstion er
e Concentrations™ ’ v Salerton™
5ites 02/03 |PETROLEUM HYDROCARBONS
P S P | e |
- Gasoline Range Organics 1300 1400 ug/L 101014-D 1/14 20-20 1400 NA NA NA NA No NTX
Footnotas: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. €= Carcinogen

2-Values presented are sample-specific quantitation limits.

3 - The maximum detected concentration is used for screening purposes.

4-The range of concentrations from wells MW01-10S, MW01-135, and MVW01-145 is presented.

5 - USEPA Regional Screening Levels {RSLy) for Chemical Cortaminants at Superfund Sites, January 2015.
R5Ls are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient {HQ) of 0.1.

LOPC = ChemIcal Of Potentlal Concern
| = Estimated value

N = Noncarcinogen

NA = Not Applicable/Not Available

6 - Federal Maximurn Contaminant Levels {M{Ls), 2012 Edition of the Water and Health Rationale Coden:
Office of Water, Washington, D.C. EPA 822-5-12-001 April. For selection as a COPC:
7 - Rhode Island Department of Environmental Management {RIDEM), DEM-D5R-01-93, Novernber 2011. ASL = Above ng Level and backg

8-The chemical Is selected as a COPC If the maximum &
and s greater than upg {backg:
9-The screening value Is for trivalent chromium.
10 - In accordance with USEPA Region | guidance, only total metals groundwater results are used in the risk aszessment; dissoived
metals results are presented for Information purposes only and are not used for COPC selection.
Shaded criterion indi that the i d d concentration ds one or more ing criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

ds the risk-hased COPC screening level

atfon

Assodated Samples
MWO01-125-NWG-100214
MWD02-035-NWG-100314
MW02-035-NWG-111914
MWDZ-035-NWE-111914-D
MWO02-0453-NWG-100614
MWD02-055-NWG-100214
MW02-0653-NWG-102914
MWDZ-0BSa-NWG-100114
MWO02-095-NWG-100814
MWD02-105-NWG-101014
MW02-105-NWG-101014-D
MWDZ-115-NWE-100814
MWO03-015A-NWG-102914
MWO3-015A-NWG-102914-D
MW03-025-NWG-092914
MW03-035a-NWG-102014
MW03-045-NWe-093014
MWD3-055-NWG-100114

For elimination as a COPC:
BSL = Below COPC Screening Level
NUT = Essertial nutriert
NTX = No temlclty criteria
Reg. | = USEPA Region | guidance




TABLE A-1.2

SUMMARY OF CONSTRUCTION WORKER RISKS AND HAZARD INDICES FOR EXPOSURES TO SHALLOW GROUNDWATER
HUMAN HEALTH RISK EVALUATION - SITES 02 AND 03
FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

Incremental Lifetime Carcinogenic Risk {ILCR)

Estimated Non-Carcinogenic Hazard Quotient {HQ)

apl
Cobalt

Manganese

95% UCL or Maxdmum Construction Worker Construction Worker
Chemical Concantration™ (mgikg) PRG™ (mg/kg) Estimated ILCR Primary Target Organs PRG™ {mgtkg) Estimatsd HQ
N hthalemat!l 2.8 5200 5.4E-10 Body Weight 7500 0.00037
0.93 NA NA Thyroid 58 0.01€
300 NA NA Central Nervous Systam 470 0.64
Total ILCR 5E-10 Total H-Il 0.7

1 - The maximum concentration is used in place of the 95% UCL concentration if there are an insufficient number of samples or positive detections to calculate the 95% UCL.
2 - Praliminary remediation goals (PRGs) were calculated using toxicity critaria from USEPA, January and exposure assumptions based on USEPA guidance when applicable {sea text).

3 - The maximum concentration was used.

HI = Hazard Index
HQ = Hazard Quotient

ILGR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

PRG = Preliminary Remediation Goal

UCL = Upper Confidence Limit




TABLE A-1.3

SUMMARY OF RESIDENTIAL RISKS AND HAZARD INDICES FOR EXPOSURES TO SHALLOW GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT - SITES 02 AND 03
FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

Incremental Lifetims Carcinogenic Risk (ILCR)

Estimated Non-Carcinogenic Hazard Quotient (HQ)

95% UCL or Maximum | USEPA Tap Water RSL™ USEPA Tap Water RSL™
Chemical Concentration®”! {mg/kg) (ugil) Estimated ILCR Primary Targst Organs {ugil) Estimated HQ
Naghfhalenem 2.8 0.17 1.6E-05 Body Weight 6.1 0.46
Cobalt” 0.93 NA NA Thyroid 8 0.18
Manganese 300 NA NA Central Nervous System 430 0.70
Total ILCR 2E-05 Total H-Il 1

1 - The maximum concentration is used in place of the 95% UCL concentration if thers are an insufficient number of samples or positive detections to calculate the 95% UCL.

2 - USEPA Regional Screening Levels {(RSLs) for Chemical Contaminants at Superfund Sites, January 2015.
3 - The maximum concentration was used.

HI = Hazard Index
HQ = Hazard Quotient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

RSL = Regional Screening Levsl

UCL = Upper Confidence Limit
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PROUCL OUTPUT - SITES 02/03 SHALLOW GROUNDWATER

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation [1/27/2015 4:46:03 PM

From File |WorkSheet.xls

Full Precision |OFF

Confidence Coefficient [95%

Number of Bootstrap Operations {2000

Manganese

General Statistics

Total Number of Observations 14

Number of Distinct Observations 14

Number of Missing Observations 1

Minimum 14

Mean 46.01

Maximum| 344.5

Median 9.4

SD| 95.07

Std. Error of Mean 25.41

Coefficient of Variation 2.066

Skewness 2.86

Normal GOF Test

Shapiro Wilk Test Statistic 0.518

Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.874

Data Not Normal at 5% Significance Level

Lilliefors Test Statistic 0.4

Lilliefors GOF Test

5% Lilliefors Critical Value 0.237

Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL

95% UCLs (Adjusted for Skewness)

95% Student's-t UCL| 91.01

95% Adjusted-CLT UCL (Chen-1995)] 108.6

95% Modified-t UCL (Johnson-1978)| 94.25

Gamma GOF Test

A-D Test Statistic 1.398

Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.794

Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.313

Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value 0.242

Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.498 k star (bias corrected MLE) 0.439
Theta hat (MLE)| 92.43 Theta star (bias corrected MLE)| 104.9
nu hat (MLE) 13.94 nu star (bias corrected) 12.29
MLE Mean (bias corrected)| 46.01 MLE Sd (bias corrected)| 69.47
)

Approximate Chi Square Value (0.05 5.416

Adjusted Level of Significance‘ 0.0312

Adjusted Chi Square Value 4.824

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50))‘ 104.4

95% Adjusted Gamma UCL (use when n<50)| 117.2




PROUCL OUTPUT - SITES 02/03 SHALLOW GROUNDWATER

Manganese (continued)

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.874 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.192 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.237 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 0.336 Mean of logged Data 2.552

Maximum of Logged Data 5.842 SD of logged Data 1.502

Assuming Lognormal Distribution

95% H-UCL| 185 90% Chebyshev (MVUE) UCL| 81

95% Chebyshev (MVUE) UCL| 102.1 97.5% Chebyshev (MVUE) UCL| 1315

99% Chebyshev (MVUE) UCL| 189.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

95% CLT UCL| 87.81 95% Jackknife UCL| 91.01
95% Standard Bootstrap UCL| 85.52 95% Bootstrap-t UCL| 324.5
95% Hall's Bootstrap UCL| 321.6 95% Percentile Bootstrap UCL|  90.61
95% BCA Bootstrap UCL| 111.6
90% Chebyshev(Mean, Sd) UCL| 122.2 95% Chebyshev(Mean, Sd) UCL| 156.8
97.5% Chebyshev(Mean, Sd) UCL| 204.7 99% Chebyshev(Mean, Sd) UCL| 298.8

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL| 298.8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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ATTACHMENT A-2

CHARACTERIZATION OF VAPOR INTRUSION POTENTIAL AT SITES 02/03
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

1.0 Introduction

Volatile organic chemicals (VOCs) detected in shallow-depth groundwater wells at Sites 02/03 within
Construction Equipment Department (CED) Area and the Drum Removal Area were evaluated to
determine if there would be unacceptable risks associated with vapor intrusion into hypothetical future
buildings within the study area. Conservatively, groundwater data for intermediate-depth wells located
within the Drum Removal Area were also evaluated even though VOC results for these wells do not
represent water-table concentrations, the most appropriate concentrations to evaluate in a vapor intrusion
analysis. The risk assessment presented herein considers the groundwater data collected from the most
recent sampling event (September 2014), collected as discussed in Sections 4.0 and 5.0 of the main

report. Figure 3-1 of the main report shows groundwater sampling locations.

Analytical data for chemicals detected at least once in each groundwater data set considered in the
evaluation are presented as Tables A-2.1, A-2.2, and A-2.3 for Sites 02/03 groundwater, Drum Removal
Area shallow groundwater, and Drum Removal Area intermediate groundwater, respectively, along with
screening criteria defined below. Wells MW01-10S, MWO01-13S, and MWO01-14S were considered
upgradient/background wells for Sites 02/03 for purposes of chemical of potential concern (COPC)
selection; however, no volatiles were detected in these upgradient/background wells. The analytical

results for groundwater data sets considered in this evaluation are presented in Appendix B.

Concentrations of volatile chemicals detected in the groundwater samples were compared to screening
criteria for vapor intrusion. These screening criteria, calculated using USEPA’s Vapor Intrusion Screening
Level (VISL) calculator (Version 3.3, May 2014 RSLs) (USEPA, 2014a), were derived to identify chemical
concentrations in groundwater that may adversely affect the indoor air quality of a building overlying
subsurface VOC contamination. The vapor intrusion criteria assume a subsurface attenuation factor
(from groundwater-to-indoor-air concentrations) of 0.001. The values correspond to a target cancer risk
level of 1x10° or a hazard quotient (HQ) of 0.1 to account for potential cumulative effects of chemicals

affecting the same target organ. The results of the screening evaluation are presented below.
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2.0 Comparison of Detected Concentrations to Vapor Intrusion Screening Criteria

Sites 02/03 Shallow Groundwater

Four VOCs, one semivolatile organic compound (SVOC) (naphthalene), metals, and petroleum
hydrocarbons were detected in the Sites 02/03 groundwater samples listed in Table A-2.1. Table A-2.4
presents a summary of descriptive statistics and the COPC selection for the CED Area shallow
groundwater data displayed in Table A-2.1. No chemicals were detected at maximum concentrations
exceeding the screening criteria for vapor intrusion. Therefore, no chemicals were selected as COPCs for
the CED Area shallow groundwater data set; further vapor intrusion risk evaluation of this data set was

not conducted.

Drum Removal Area — Shallow Groundwater Wells (MW03-15S, MW03-16S, and MW03-17S)

Two VOCs and metals were detected in the Drum Removal Area shallow groundwater samples listed in
Table A-2.2. Table A-2.5 presents a summary of descriptive statistics and the COPC selection for the
Drum Removal Area shallow groundwater data displayed in Table A-2.2. Trichloroethene, the only
chemical detected at a maximum concentration exceeding the screening criterion for vapor intrusion, was
selected as a COPC for the vapor intrusion evaluation of the shallow groundwater data set for the Drum

Removal Area and was further evaluated using USEPA’s VISL calculator.

Drum Removal Area — Intermediate Groundwater Wells (MW03-151, MW03-161, and MWO03-171)

Analytical data for VOCs and metals detected in the Drum Removal Area intermediate groundwater
samples are presented in Table A-2.3. Table A-2.6 presents a summary of descriptive statistics and the
COPC selection for the groundwater data displayed in Table A-2.3. The following four chemicals were
detected at maximum concentrations exceeding the screening criteria for vapor intrusion and were

selected as COPCs for further vapor intrusion evaluation using the USEPA'’s VISL calculator:

e 1,1,2,2-Tetrachloroethane (exceeded in MW03-16I-NWG-102814)

e 1,1,2-Trichloroethane (exceeded in MWO03-161-NWG-102814)

e Trichloroethene (exceeded in MW03-161-NWG-102814 and MWO03-171-NWG-100214)
e Vinyl chloride (exceeded in MWO03-16I-NWG-102814)

As noted above, trichloroethene was the only chemical detected in samples from MWO03-171 at

concentrations exceeding screening levels. All COPCs were detected in MWO03-16l.
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3.0 Vapor Intrusion Risk Calculations

There are currently no buildings within the study area. Consequently, this evaluation considered a
hypothetical scenario where a residential or industrial building was constructed within the study area.

In accordance with USEPA guidance (2013, 2014b), insufficient data were available to calculate an
exposure point concentration (EPC) within the center of the plume; therefore, the maximum detected
concentrations from the groundwater data sets were used as the EPCs for each chemical exceeding the
screening levels. The VISL calculator was used to evaluate both a hypothetical future residential land
use scenario as well as an industrial land use scenario using the default values incorporated in the
calculator. Toxicity criteria from the May 2014 Regional Screening Level (RSL) table, incorporated in the

VISL calculator, were used to calculate risks.
4.0 Results

The results of the vapor intrusion modeling are summarized in Tables A-2.7 and A-2.8 for COPCs
detected in the shallow and intermediate Drum Removal Area groundwater, respectively. The risk
calculation files from the VISL calculator are presented at the end of this attachment. The total hazard
index (HI) for noncarcinogens is compared to the USEPA and Rhode Island Department of Environmental
Management (RIDEM) target level of 1. The total incremental lifetime cancer risk (ILCR) for carcinogens
is compared to the USEPA target cancer risk range of 1x10™ to 1x10° and the RIDEM target cancer level
of 1x10°.

Drum Removal Area — Shallow Wells

Total His for residential and industrial exposures to the maximum concentration of trichloroethene were
less than the target HI of 1, indicating that adverse noncarcinogenic effects are not anticipated for these
receptors under the defined exposure conditions.

The ILCRs for residential and industrial exposures to the maximum concentration of trichloroethene were
less than or within the USEPA target risk range of 1x10™ to 1x10°. The total ILCRs were also less than

the RIDEM target cancer risk level of 1x10~.

Drum Removal Area — Intermediate Wells

As stated previously, intermediate area wells were evaluated primarily for purposes of completeness, as
chemicals detected in shallow/water table wells are expected to provide a better indication of potential

vapor intrusion risks. Additionally, it is anticipated that chemicals detected at intermediate depths are
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more representative of off-site contamination [i.e., the upgradient United States Army Corps of Engineers
(USACE) Nike site] instead of site-related contamination; see Section 5.0 for a discussion of potential off-

site contamination sources.

Total His for residential and industrial exposures to the maximum concentrations of all COPCs were
greater than the target HI of 1, and target organ-specific Hls for the liver also exceeded 1. Trichloroethene

is the primary risk driver.

The total ILCR (2x10™) for residential exposures to the maximum concentrations of all COPCs was
greater than the USEPA target risk range of 1x10™ to 1x10° and greater than the RIDEM target cancer
risk level of 1x10°. The total ILCR (3x107) for industrial exposures is within the USEPA target cancer risk
range but exceeds the RIDEM target cancer risk level of 1x107°. Trichloroethene is the primary risk driver

for both residential and industrial cancer risks.
5.0 Uncertainty Analysis
The results of the vapor intrusion evaluation are subject to the following sources of uncertainty:

e As reported in the Human Health Risk Evaluation for Construction Equipment Department,
Former Naval Construction Battalion Center Davisville, North Kingston, Rhode Island (Tetra
Tech, 2014), shallow well MW02-10S had a historical detection of naphthalene (32.4 ug/L). This
most recent historical naphthalene concentration of 32.4 ug/L exceeds the current VISL of 4.6
ug/L. However, the naphthalene concentration detected in well MW02-10S during the current
sampling round (2.8 ug/L) does not exceed the current VISL. Therefore, naphthalene was not
selected as a COPC for vapor intrusion in this quantitative vapor intrusion evaluation. The fact
that historical concentrations of naphthalene were greater than the current concentration

indicates that contaminant concentrations may be attenuating over time.

e Intermediate groundwater data (from the Drum Removal Area) were evaluated for purposes of
completeness. However, it is expected that shallow groundwater data are more representative of
potential vapor intrusion sources. Additionally, the intermediate groundwater data are likely more
representative of off-site sources of contamination, as a VOC plume emanating primarily from an

upgradient USACE source area underlies soil at the CED Area.
e No COPC selection criteria or surrogate inhalation toxicity criteria were available for cis-1,2-

dichloroethene, trans-1,2-dichloroethene, or methyl cyclohexane. However, as discussed in

Section 3.0 of the main report, the VOC contamination detected in the shallow groundwater
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monitoring at Sites 02/03 (i.e., the fuel related contamination) appears to be attenuating over
time. Additionally, screening levels and toxicity criteria are available for the more toxic
chlorinated volatile organic compounds (CVOCs) detected in Drum Removal Area wells.

Therefore, risk assessment results are not significantly impacted by the lack of criteria.

Groundwater data included in this vapor intrusion evaluation were also compared to federal
Maximum Contaminant Levels (MCLs) (USEPA, 2012) as part of the direct contact evaluation
Sites 02 and 03 groundwater (Table A-1.1, Attachment A-1) and Drum Removal Area
groundwater (Tables A-3.3 and A-3.4, Attachment A-3). As shown on Table A-1.1 of Attachment
A-1, no concentrations in Site 02 and 03 shallow groundwater exceed MCLs. Similarly, Table
A-3.3 of Attachment A-3 shows that no concentrations detected in Drum Removal Area shallow

groundwater exceed MCLs. For Drum Removal Area intermediate groundwater, the following

VOCs were detected at concentrations exceeding MCLs (Table A-3.4 of Attachment A-3):

Chemical Maximum Concentration (ug/L) | MCL (ug/L)
1,1,2-Trichloroethane 5.6 5
Cis-1,2-Dichloroethene 100 70
Trichloroethene 170 5

Vinyl Chloride 2.4

As noted above (2nd bullet), uncertainty is associated with the intermediate groundwater data set.

6.0 Summary and Conclusions

The evaluation of vapor intrusion compared concentrations of VOCs detected in 2014 from shallow-depth

groundwater wells at Sites 02/03 as well as shallow- and intermediate-depth groundwater wells at the Drum

Removal Area to determine if there would be unacceptable risks associated with vapor intrusion into

hypothetical future buildings within the study area. However, VOC results for the intermediate-depth wells

do not represent water-table concentrations, the most appropriate concentrations to evaluate in a vapor

intrusion analysis.

The chemicals (for the Drum Removal Area shallow- and intermediate-depth groundwater) exceeding

screening criteria were further evaluated using the VISL calculator. (No chemicals were detected at

concentrations exceeding vapor intrusion screening criteria in the Sites 02/03 shallow groundwater data

set.)
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No unacceptable risks or hazards were estimated for Drum Removal Area shallow groundwater. For Drum
Removal Area intermediate groundwater, total Hls for residential and industrial exposures exceeded 1 on
a target organ basis due to trichloroethene. The ILCRs for Drum Removal Area intermediate
groundwater exceeded the USEPA target risk range and RIDEM target cancer risk level for residential
exposures and exceeded the RIDEM target cancer risk level only for industrial exposures due to
trichloroethene. However, VOCs in the shallow groundwater are expected to be more representative of
potential vapor intrusion sources than intermediate groundwater, and upgradient sources (i.e., the Nike

site) are likely the predominant source of VOCs detected in the intermediate groundwater.
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MWO1-105 MWO1-125 MWO1-135
MW01-105-NWG-100214 MW01-126-NWG-100214 MW01-135a-NWG-102714
EPA VISL 20141002 20141002 20141027
(ug/L)™ NORMAL (UPGRADIENT) NORMAL NORMAL (UPGRADIENT)
13 14 13
23 24 23

102 N 1U 1U 1U

as N 05U 05U 05U

NA 1U 1U 1U

ig [4 1UJ 1UJ 1UJ
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

4.6 [<H| 01Y 01U 01y

NA 117U 85U 22

NA 0.z U 02U 0.28J
BARIUM NA 51J 564 5.8 J
CADMILM NA 0.15 U 0.08 J 015U
CALCIUM NA 4380 10800 5710
ICHROMIUM NA 0.91J 0.72 J 1.1J

NA 0.033 U 0.24 U 0.58

NA 0.38 U 0.35 J 0.51J

NA 20U 20U 325 J

NA 1430 1700 1820

NA 3.8 1.4 ] 24.1

NA 0.25U 0.74 J 4.1

NA 822 1240 1320

NA 025U 0.25U 025U

NA 8420 4030 8590

NA 1U 1U 1U

NA 1U 1.4 J 93U

NA 112U 67U 22.1

NA 02U 02U 0.4 J

NA 54 584 5.4 J

NA 015U 0.15U 015U

NA 4330 10200 5520

NA 0.83 J 0.88 J 0.85 J

NA 0.048 U 0.23 U .52

NA 0.72 J 1.1J 1.2J

NA 20U 20U 166 J

NA 015U 0.15 U 018U

NA 1400 1840 1560

NA 42 28 225

NA 0.83 J 1.3 44

NA 831 1330 1280

NA 0.25 U 0.25 U 0.25 |

NA 6330 4000 8320

NA 1U 1U 1U

NA 1.8 J 2J 224 )
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MWO1-105 MW01-125 MW01-135
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EPA VISL 20141002 20141002 20141027
(ug/L)™ NORMAL (UPGRADIENT) NORMAL NORMAL (UPGRADIENT)

13 14 13

23 24 23
NA | 0.05 U 0.05 U 0.05 U
NA | 200 200 20U
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MW01-145 MW02-035
MWO1-145-NWG-100914 MW02-035-NWG-100314 MWD02-035-NWG-111914
EPA VISL 20141009 20141003 20141118
(up/L)™ NORMAL (UPGRADIENT) NORMAL ORIGINAL
15 20 20
25 20 30
102 0 = U
39 050 = 050
NA 0 = 0
18 Ul = 0.67J
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
46 | 010 01U =
NA 7EU 202 =
NA 02U 02U —
NA 10.5 6.2 =
NA 0.091J 0.15J -
NA 7810 34300 =
NA 1.2J 1J -
NA 0.006 U 0.56 J -
NA 0360 0.72J =
NA 20U 200U =
NA 2110 5850 -
NA a4 183 =
NA 1.6 0.9J -
NA 1590 2020 =
NA 0.37J 0.41J -
NA 27000 11500 =
NA 10 TU -
NA 15J 5.6 =
NA, 930 184 -
NA 020 02U -
NA 10.1 158 =
NA 0.088 J 0.15 J -
NA 7480 32600 =
NA 0.89J 1J -
NA 0.078 U 051U =
NA 0.65 J 174 -
NA 150.J 20U =
NA 0220 017 U =
NA 2030 5650 =
NA 144 175 -
NA 14 14 =
NA 1540 1570 -
NA 0.36 J 0.34J =
NA 25900 11200 -
NA [ 0 =
NA 14J G -
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EPA VISL 20141009 20141003 20141119
(ug/L)™ NORMAL (UPGRADIENT) NORMAL ORIGINAL
15 20 0
5 30 30
NA 0.05 U 0.05 U =
JGASOLINE RANGE ORGANICS NA 200 - 20U
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MW02-035-NWG-111914-D MW02-045a-NWG-100614 MW02-055-NWG-100214

EPA VISL 20141119 20141005 20141002

(ug/L)" DUPLICATE NORMAL NORMAL
20 16 16.5
30 26 26.5

102 10 TU Y

3 050U 05U 05U

NA 10 U Y

18 0.88 J U 10

POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

4.6 | — 01U 01U

NA - 6.5 U 30.2

NA - 02U 0.41J

NA - zJ 8J

NA - 0.1J 0.16J

NA - 5770 7640

NA - 1.6J 1.3J

NA = 0.042 U 0.16 0

NA - 038 U 026 J

NA - 145) 20U

NA - 1420 1830

NA - 41 10.8

NA - 0.59 057 J

NA - L 716

NA - 0.15J 0.2J

NA - 5800 6470

NA - 1.3J 10

NA - Tu 1.2)

NA - 65U 34

NA - 02U 026 J

NA - 2J 5.2J

NA - 0.088 J 0.18J

NA - 5850 7920

NA - 14J 1.3J

NA - 0.048 U 017 U

NA - 0.87 J 1.6J

NA = 20U 20U

NA - 015U 023 U

NA - 1380 1830

NA - 29 121

NA - 1 5.3

NA - 716 501

NA - 0.25 U 025U

NA - 5780 8570

NA - 0.84J U

NA - 15J 8
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NA = 0.05 U 0.05U
JGASOLINE RANGE ORGANICS NA 200 20U 20U
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MW02-065 MW02-085 MWD02-055
MW02-065a-NWG-102914 MW02-085a-NWG-100114 MW02-095-NWG-100814
EPA VISL 20141028 20141001 20141008
g/} NORMAL NORMAL NORMAL
16 11.8 12
26 26.8 27
102 10 U Y
89 050U 05U 05U
NA 10 10 Y
18 Ul TUl 10
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
46 010 01U 01U
NA 1280 70 137 U
NA 038 J 0z U 02U
NA 82J 126 29J
NA 0150 013J 0150
NA 12100 27300 3230
NA 025U 12J 0.93J
NA 0150 12U 0.05 U
NA 0.5 J 071U 036 U
NA 200 203U 200
NA 1800 2470 814
NA 138 65 35
NA 0.39J 26 025U
NA 1260 2410 07
NA 025U 027 J 025U
NA 5710 5860 5630
NA 10 10 Y
NA 720 27 U
NA 156 U 44U 1420
NA 03J 0z U 02U
NA 81 11 3]
NA 0150 013J 0.54J
NA 11800 28300 3100
NA 025 U 1J 1.1J
NA 0.16 U 15U 0027 U
NA 17 22 1.2J
NA 376 J Z0U 20U
NA 017 U0 0,15 U 27
NA 1780 2570 784
NA 139 638 33
NA 14 33 38
NA 1310 2530 708
NA 025U 0.29J 025 U
NA 5650 6260 5650
NA ] Tu U
NA 18] 5.1 69
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MW02-065a-NWG-102914 MWD02-085n-NWG-100114 MW02-055-NWG-100814
EPA VISL 20141029 20141001 20141008
g/} NORMAL NORMAL NORMAL
16 11.8 12
6 26.8 27
NA 0.05 U 0.05U 0.05U
JGASOLINE RANGE ORGANICS NA 200 20U 20U




SUMMARY OF DETECTIONS - SITES 02/03 WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

TABLE A-2.1

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

PAGES OF 14
MW02-105 MW02-115
MW02-105-NWG-101014 MW02-10S-NWG-101014-D MW02-115-NWG-100814

EPA VISL 20141010 20141010 20141008

(ug/L)" ORIGINAL DUPLICATE NORMAL
13 13 13
28 28 28

102 10 10 0

89 14 14 05U

NA B 0 0

18 Ul 70 TUl

POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

46 26 28 a0

NA 29,1 37 80.1

NA 023 J 0zJ 02y

NA 357 35 z1J

NA 0.2J 012 J 01J

NA 11900 12300 3610

NA Z9 28 18J

NA 0540 055U 0120

NA 0.81J 0.7 J 0.49J

NA 1010 1050 163J

NA 1370 1410 1050

NA n2 T 0

NA 0.93J 0.91J 0.77J

NA 1400 1450 14

NA 0.31J 0.22 J 0250

NA 7370 7620 5580

NA 11J TU 0

NA 46.5 55.8 U

NA 360U 330 1840

NA 02U 02U 02U

NA 36J 36J 2J

NA 0.13J 0.12 J 0.14J

NA 11200 11200 3620

NA 0.87J 0.82 J 137

NA 083U 064U 0.036 U

NA 0.27J 0.58 J 0.93J

NA 1550 1530 180 J

NA 0.150 0.15 U 0.65J

NA 1500 1500 1030

NA 501 291 5.2

NA 12 18 13

NA 1520 1530 626

NA 031 0.26 J 027 J

NA 7870 7870 5570

NA 0.78J 0 0.84J

NA 1.7 9.7 25
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EPA VISL 20141010 20141010 20141008
(ug/L)" ORIGINAL DUPLICATE NORMAL
13 13 13
28 28 28
NA 0.68 T 0.84 0.05 U
JGASOLINE RANGE ORGANICS NA 1300 [ 1400 20U
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MWO03-015 MW03-025
MW03-01SA-NWG-102914 MW03-015A-NWG-102914-D MW03-025-NWG-092914
EPA VISL 20141028 20141029 20140929
(ug/L)" ORIGINAL DUPLICATE NORMAL
14 14 85
24 24 23.5
102 0 TU TU
29 050 05U 05U
NA 0 TU TU
18 Ul TU] T
POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)
46 010 01U 81U
NA 57 50.6 %60
NA 0290 026 J 037 J
NA 76.6 73,7 85U
NA 032 U 0.29U 0150
NA 25000 24700 4840
NA 0.24J 0.35 J 147
NA 0.93 [X] 0.020 U
NA 11J 0.88 J 0240
NA 76.3 J 153 J 200
NA §110 8070 T
NA 159 157 as
NA 23 24 020
NA 2730 2730 1990
NA 0250 025U 0.21J
NA 51800 81600 4020
NA 0 TU 0.65J
NA 6 U 147 J 0.82J
NA 1.9 5.9 860
NA 0.28J 0.28 J 0.29J
NA 751 T6.9 54U
NA 0270 0270 0.15 0
NA 25900 26900 4570
NA 0.33J 0.55 J 0.54J
NA 0.65 0.64 0.033 U
NA 16J 1J TA0
NA 200 240 00
NA 0.18 U 03U 0.15 0
NA 8370 8500 745
NA 7z 180 37
NA 3 24 06U
NA 2780 2900 1540
A 0250 025U 023 J
NA 50900 53200 3340
NA ] U U
NA [EV ] a7AJ 147
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(ug/L)" ORIGINAL DUPLICATE NORMAL
14 14 B.5
24 24 235
NA 0.05 U 0.05U 0.05U
JGASOLINE RANGE ORGANICS NA 200 20U 20U
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MW03-035 MW032-045 MW03-055
MW03-0355-NWG-103014 MW03-045-NWG-093014 MW03-055-NWG-100114

EPA VISL 20141030 20140930 20141001

g/} NORMAL NORMAL NORMAL
15 10 11
5 25 26

102 10 U Y

89 050U 05U 05U

NA 10 10 Y

18 1] TUl 10

POLYCYCLIC AROMATIC HYDROCARBONS (UG/L)

46 | 010 01U 01U

NA 514 78 242

NA 027 J 0z U 02U

NA 84 85U 710

NA 050 01J 0.49J

NA 11500 3870 3710

NA 0.61J 14J 09J

NA 020U 0.065 U 0.03 U

NA 1.2J 0.33 U 024U

NA 616 J 56.3 U 316 U

NA 2390 3 760

NA 481 155 6.2

NA 27 027 U 125

NA 1560 1530 AT

NA 025U 025U 0250

NA 12200 5460 4250

NA 10 U Y

NA 169J 12J 39

NA 262 167U 1150

NA 0.21J 0.22J 02U

NA arJ 87U 62U

NA 0150 23 0.43J

NA 11600 3850 3440

NA 0.85 J 11J 0.4 J

NA 018 U 0.051U 0025 U

NA 14 085 U 0.74 U

NA 200 20U 20U

NA 016U 0.086 U 0077 U

NA 2390 885 706

NA 468 145 54

NA 17 054U 106

NA 1600 1540 07

NA 025 U 0.25 U 025U

NA 12200 5470 5580

NA U0 Tu 0.64J

NA 130 18J 5
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MW03-035 MW032-045 MW03-055
MW03-035e-NWG-103014 MW03-045-NWG-092014 MW03-055-NWG-100114
EPA VISL 20141030 20140930 20141001
g/} NORMAL NORMAL NORMAL
15 10 11
b1 25 26
NA [ 005U | 0.05 U | 0.05 U
JGASOLINE RANGE ORGANICS NA T 200 | 200 | 200

Datected conpentrations are prasentad in bold font. Concentrations exceeding the USEPA VISL ame shaded yellow,

Fecinotes:

1 - Caloulated using USEPA's Vapor Intrusion Sareening Level (V1SL) caloulator Version 3.3, May 2014 RSLs, Values comespond to &
targst cancer risk level of 1E-06 for carsinogans (C) or hazard quolient (HQ) of 1 for inogens {N) and an on factor of 0.001.

Dafinitions:
NA = Not appliasbleinot available

Quallilwrs;

| = Edtimated vaus,

U = Non-detrotad value,

U = Nor-dateated mault is estimated.




TABLEA-2.2

SUMMARY OF DETECTIONS - DRUM REMOVAL AREA - SHALLOW WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION ECUAPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

T o T
MWo3-15% MWO3-165 MWO3-175 MWoa-173
MW03-155-NWG-100114 MW03-165-NWG-100814 MW03-175-NWG-093014 MW03-175-NWG-093014-D
EPA VISL 20141001 20141006 20140930 20140930
{ug/L) NORMAL NORMAL ORIGINAL DUPLICATE
13 115 115 115
28 215 pLE] 215
NA 56U 064 13 13
052 11 18 3.3 37
NA 233 17.84 74 7S
NA f2uU 0.2u 02U o214
NA 52U 6J 188 158
NA [EE] 0164 214 J 012J
NA 340 7140 6780 asan
NA 0.98J 097 J a81J 14
NA 084U 0.034 U 73 73
NA 0.48 U 0,38 U 154 104
NA 1390 10 2240 2240
NA 1.7 108 110 110
NA 38 085 . 10.5 101
NA T 1200 1480 1490
NA 6830 S800 11300 11400
NA 0.84 0.64 J 1U 0.7
NA 8 124 1.2 102
NA 207U 1524 138 35
NA d2u 0.2uJ 0z2u 0K J
NA 54U 82.J 155 15.8
NA 0.15 U 8,15 U 182 J 0.13J
NA 3610 A790 9820 [0
NA 144 0.88 ) 084 J 0.94 J
NA 0.88 U 0.051 U 72 74
NA 1u 124 248 34
NA 1430 (2] 2220 2280
NA 224 101 108 1ar
NA 48 14 10.7 1
NA B0 1160 1510 1550
NA 7080 H430 11400 11700
NA 1U 14 iU 14
NA 24 2 10.8 14.2

Daincind concanirations ara presaniad in bold font, Concanirations axcaading the LUISEPA VISL ars shaded yellow,

Footnotes:

1 - Gajoutated using USEP A Vaper Inbrusion Scmaning Lavel (VISL) colcubrior Varsion 3.3, May 2014 RéLs, Vues correspand to n
Tergel cancer riek level of 1E-06 Kr carciiogen () or hazard quarbent (HGL of 1 for

Dafinitions:
C = Carcinagen
NA = Nt applicablanet avallable

Qualifiers:
J = Eslimatad valus.
U = Non-datectod value.

{N) mnd an

of 0.001.




TABLE A-2.3

SUMMARY OF DETECTIONS - DRUM REMOVAL AREA - INTERMEDIATE WELLS - COMPARISON TO VAPOR INTRUSION CRITERIA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

[LOCATION MWO03-151 MW03-161 MWO03-171
ISAMPLE 1D MWO03-15I-NWG-092914 MWO03-16I-NWG-102814 MW03-161-NWG-102814-D MWO03-17I-NWG-100214
ISAMPLE DATE EPA VISL 20140929 20141028 20141028 20141002
ISACODE (ug/L) NORMAL ORIGINAL DUPLICATE NORMAL
[ToP DEPTH a5 a5 as a5
[BOTTOM DEPTH 55 55 55 55
VOLATILES (UG/L)

1,1,2,2-TETRACHLOROETHANE 32 05U 65 NA 05U
1,1,2-TRICHLOROETHANE 0.62 U 56 NA iU
CIS-1,2-DICHLOROETHENE NA 05U 100 NA 05U
[TRANS-1,2-DICHLOROETHENE NA 1U a4 NA iU
[TRICHLOROETHENE 052 05U 170 NA 29
VINYL CHLORIDE 0.15 05U 24 NA 05U
METALS (UG/L)

ALUMINUM NA 88.2 26.6 NA 21
ANTIMONY NA 053 0357 NA 0223
BARIUM NA 18 155 NA 108
CADMIUM NA 0291 015U NA 015U
CALCIUM NA 8290 9590 NA 7390
CHROMIUM NA 143 025U NA 129
COBALT NA 16.7 72 NA 114
COPPER NA 068 U 0297 NA 038 U
[1RON NA 6030 J 10800 NA 1500
MAGNESIUM NA 2810 3700 NA 2380
MANGANESE NA 134 373 NA 403
NICKEL NA 253 168 NA 19.7
POTASSIUM NA 1530 1670 NA 1510
SODIUM NA 22300 16300 NA 18600
[VANADIUM NA 1U 1U NA 0633
| ZINC NA 48 60.5J NA 22.1
[P1SSOLVED METALS (UG/L)

ANTIMONY NA 02U 0323 NA 020U
BARIUM NA 18.7 156 NA 10.9
CALCIUM NA 8380 9880 NA 7520
CHROMIUM NA 17 025U NA 0833
COBALT NA 172 74 NA 114
COPPER NA 11U 0.85 J NA 0743
[1RON NA 6350 J 10900 NA 1490
MAGNESIUM NA 2830 3770 NA 2420
MANGANESE NA 147 377 NA 40
NICKEL NA 255 172 NA 203
POTASSIUM NA 1540 1750 NA 1560
SODIUM NA 22200 16800 NA 19000

| ZINC NA 48.8 85.7J NA 21.1
PETROLEUM HYDROCARBONS (UG/L)

GASOLINE RANGE ORGANICS NA [ 20 U 130 R NA 20 U

Detected concentrations are presented in bold font. Concentrations exceeding the USEPA VISL are shaded yellow.

Footnotes:

1 - Calculated using USEPA's Vapor Intrusion Screening Level (VISL) calculator Version 3.3, May 2014 RSLs. Values correspond to a
target cancer risk level of 1E-06 for carcinogens (C) or hazard quotient (HQ) of 1 for noncarcinogens (N) and an attenuation factor of 0.001.

Definitions:
C = Carcinogen
NA = Not applicable/not available

Qualifiers:
J = Estimated value.

R = Rejected result.

U = Non-detected value.




TABLE A-2.4
QCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXISTING WELLS - VAPOR INTRUSION
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGBTOWN, RHODE ISLAND

3cenario Timeframe: Current/Future PAGE1OF 3
Madlum: Groundwater
Exposurs Medlum: Groundwater
Rationale for
Exposure Point] S8 Chemical Mimimum Maimum Unts | Sample of Maximum qu;oncv Range of cmumm Bultgm"gr::;d EPA Rasidortial | Potential Am CORG | Lontaminac
Number c ration™” | € ration™" Concentration Detection | Nondetecta™ . ing® | con fons™ visL® ARARTBC [ T o ™ | Flag quu:n:-;
Sites 02/08  |VOLATILES
MW02-105-NWG-
101014, MW02-105-
110-82-7 [Cyclohexane 10 10 ug/l NWG-101014-D 1/14 1-1 10 ND 100 N NA NA No BSL
MWD02-105-NWG-
101014, MW02-105-
98-82-8 |lsopropylbenzene 14 14 ugL NWG-101014-D 1/14 0.5-0.5 14 ND B9 N NA NA No BSL
MWD2-105-NWG-
101014, MW02-105-
108-87-2 [Mathyl Cyclohexane 8 ] uEIL NWG-101014-D 1/14 1-1 ] ND NA NA NA No NTX
MWD02-035-NWG-
75-69-4 |Trichlorofluoromethane 0.67 ) 0.88 ) ug/L 111914-D 1/14 1-1 0.88 ND 18 N NA NA No BSL
POLYCYCLIC AROMATIC HYDROCARBONS
MWD2-105-NWG-
91-20-3 |Naphthalene 2.6 28 ug/L 101014-D 1/14 01-0.1 2.8 ND 46C NA NA No BSL
METALS
MWO02-035-NWG-
7429-90-5 [Aluminum 24.2 202 ugfL 100314 8/14 B.5-17 202 22-22 NA NA NA No NTX
MWD2-055-NWG-
7440-36-0 |Antimony 0.2 0.41 ] ug/fL 100214 6/14 0.2-0.2 041 0.28-0.28 NA NA NA No NTX
MWO3-D1SA-NWG-
7440-33-3 |Barium 2] 76.8 ug/L 102914 11/14 7.1-9 76.8 5.1-10.5 NA NA NA No NTX
MWD3-055-NWG-
7440-439 [Cadmium 0.09 J 0.49 ) ug/L 100114 914 0.15-0.32 049 0.091 -0.091 NA NA NA No NTX
MWO2-035-NWG-
7440-70-2 |Calcium 3230 34300 ug/L 100314 14/14 === 34300 4380 - 7810 NA NA NA No NUT
MWO02-105-NWG-
7440-47-3 |Chromium 0.24 ) 2.9 ug/L 101014 13/14 0.25-0.25 2.9 0.91-1.2 NA NA NA No NTX
MWO3-015A-NWG-
7440-48-4 [Cobalt 0.56 ) 0.93 ugfL 102914 2114 0.029-1.2 093 0.56 - 0.56 NA NA NA No NTX
MW03-035a-NWG-
7440-50-8 [Copper 0.28 ) 121 ug/L 103014 8/14 0.24-0.71 1.2 0.51-0.51 NA NA NA No NTX
MW02-10S-NWG-
7439-89-6 |iron 14.5) 1050 ug/L 101014-D 5/14 20-983 1050 32.5-325 NA NA NA No NTX
MWO3-015A-NWG-
7439-95-4 [Magneslum 760 5110 ug_/L 102914 14/14 - - 6110 1430-2110 NA NA NA No NUT
MW02-105-NWG-
7429-96-5 |Manganese 14) 357 ug/l 101014-D 14/14 --- 357 3.9-24.1 NA NA NA No NTX
MW03-055-NWG-
7440-02-0 [Nickel 0.3%) 12.5 ug/L 100114 11/14 0.2-027 12.5 16-41 NA NA NA No NTX




TABLE A-2.4
QCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXISTING WELLS - VAPOR INTRUSION
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGBTOWN, RHODE ISLAND

3cenario Timeframe: Current/Future PAGE 2 OF 3
Madlum: Groundwater
Exposurs Medlum: Groundwater
Rationale for
Exposure Point] S8 Chemical Mimimum Maimum Unts | Sample of Maximum qu;oncv Range of cmumm Bultgm"gr::;d EPA Rasidortial | Potential Am CORG | Lontaminac
Number c ration™” | € ration™" Concentration Detection | Nondetecta™ . ing® | con fons™ visL® ARARTBC [ T o ™ | Flag quu:n:-;
Sites 02/03 [METALS {CONTINUED)
MWO03-015A-NWG-
102914, MW03-015A-
7440-09-7 [Potasslum 614 2730 ug/l NWG-102914-D 14/14 --- 2730 822 - 1590 NA NA NA No NUT
MWD02-035-NWG-
T782-49-2 [Selenlum 0.15) 0.41) ug/L 100314 6/14 0.25 - 0,25 041 0.37-0.37 NA NA NA No NTX
MWO3-015A-NWG-
7440-23-5 [Sodlum 4020 61800 ug/L 102914 14/14 - - - 61800 6420 - 27000 NA NA NA No NUT
MW02-045a-NWG-
7440-62-2 |Vanadium 0.65 ) 131 UE/L 100614 3/14 1-1 1.3 ND NA NA NA No NTX
MWD02-105-NWG-
7440-66-6 |Zinc 0.832 ] 5B.8 ug/L 101014-D 10/14 1-7.2 58.8 ND NA NA NA No NTX
DISSOLVED METALS -
MWD2-035-NWG-
7429-90-5 |Aluminum 28.2 184 ug/L 100314 4/14 3.3-16.7 184 22.1-221 NA NA NA No NTX
MWO02-065a-NWG-
7440-36-0 |Antimony 0.21 ) 031 ug/L 102914 614 0.2-0.2 0.3 0.4-04 NA NA NA No NTX
MWO3-D1SA-NWG-
7440-33-3 |Barium 2] 76.9 ug/L 102814-D 11/14 6.2-8.7 76.9 5-10.1 NA NA NA No NTX
MWD3-045-NWG-
7440-43-9 |Cadmium 0.088 ) 23 ug/L 093014 9/14 0.15-0.27 2.3 0.088 - 0.088 NA NA NA No NTX
MWD2-035-NWG-
7440-70-2 |Calcium 3100 32800 ug/L 100314 14/14 --- 32800 4330 - 7480 NA NA No NUT
MWO02-045a-NWG-
7440-47-3 |Chromium 0.33 ) 14 ug/L 100614 13/14 0.25-0.25 14 D.83-0.89 NA NA NA No NTX
MWD3-015A-NWG-
7440-48-4 |Cobalt 0.64 0.65 ug/L 102914 1/14 0.025-1.3 0.65 0.52 - 0.52 NA NA NA No NTX
MWO02-085a-NWG-
7440-50-8 |Copper 0.27 ) 2.2 ug/L 100114 11/14 0.74-1.1 2.2 0.58-1.2 NA NA NA No NTX
MW02-105-NWG-
7439-89-6 (Iron 376) 1580 ug/L 101014 4/14 20-20 1580 16.6 - 150 NA NA NA No NTX
MW02-095-NWG-
7439-92-1 |Lead .55 ) 2.7 ug/L 100814 2/14 0.077-0.3 2.7 ND NA NA NA No NTX
MWO3-015A-NWG-
7439-954 |Magneslum 706 5580 ug/l 102914-D 14/14 --- 6580 1400 - 2030 NA NA No NUT
MW02-105-NWG-
7439-96-5 |Manganese 2.6 501 ug/l 101014 14/14 --- 501 4.2-22.5 NA NA NA No NTX
MW03-055-NWG-
7440-02-0 [Nickel 1 10.6 ug_/L 100114 12/14 0.9-0.94 10.6 0.83-4.4 NA NA NA No NTX
MW03-015A-NWG-
7440-09-7 [Potassium 626 2900 ug/L 102914-D 14/14 --- 2900 831 - 1540 NA NA No NUT




TABLE A-2.4
QCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXISTING WELLS - VAPOR INTRUSION
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGBTOWN, RHODE ISLAND

3cenario Timeframe: Current/Future PAGE 3 OF 3
Madlum: Groundwater
Exposurs Medlum: Groundwater
Rationale for
Exposure Point] S8 Chemical Mimimum Maimum Unts | Sample of Maximum qu;oncv Range of cmumm Bultgm"gr::;d EPA Rasidortial | Potential Am CORG | Lontaminac
Number o ration®™ | ¢ ration®” Concentration Detection Nondetects™ ing® | con ona® visL® ARARITBC Saurca Flag Dﬂeﬂ(::nt;l;
Sites 02/03  |DISSOLVED METALS {CONTINUED) -
MW02-035-NWG-
T782-49-2 |Selenlum 0.23 ) 0.34 ) ug_/L 100314 5/14 0.25-0.25 0.34 0.36-0.36 NA NA NA No NTX
MWO03-015A-NWG-
7440-23-5 (Sodlum 3940 63200 uyL 102914-D 14/14 - - 63200 6330 - 25900 NA NA No NUT
MW02-115-NWG-
7440-62-2 [Vanadium 0.64 ) 0.94 ) ugL 100814 4/14 1-1 0.34 ND NA NA NA No NTX
MWD2-105-NWG-
7440-66-6 |Zinc 14) 517 uyL 101014 14/14 === 51.7 14-224 NA NA NA No NTX
PETROLEUM HYDROCARBONS -
MWD02-105-NWG-
- TPH {C09-CAQ) | 0.64 | 0.58 | mg/L | 101014 1/14 | 0.05 - 0.05 0.68 | ND | NA NA NA No NTX
PETROLEUM HYDROCARBONS -
| | | | MWO02-105-NWG- | | |
— Gasoline Range Organics 1300 1400 ug/L 101014-D 1/14 20-20 1400 ND NA NA NA No NTX
Footnotas: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.

2 - Values presented are sample-specific quantitation limits.

3 - The maximum detected concentration is used for screening purposes.

4 - The range of concentrations from wells MWO01-10S, MW01-135, and MW01-14S is presented.

5 - Calculated using USEPA's Vapor Intrusion Screening Level {VISL) calculator Version 3.3, May 2014 RSLs. Values comrespondtoa
target cancer risk level of 1E-06 for carcinogens [C) or hazard quotient (HQ) of 0.1 for noncarcinagens {N) and an attenuation factor of 0.001.

& - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

Associated Samples
MW01-105-NWG-100214
MWO01-125-NWG-100214
MW01-1353-NWG-102714
MWO01-145-NWG-100914
MWO02-035-NWG-100314
MW02-035-NWG-111914
MW02-035-NWG-111914-D
MW02-045a-NWG-100514
MW02-055-NWG-100214
MWO02-065a-NWG-102914
MW02-085a-NWG-100114
MW02-095-NWG-100614
MW02-105-NWG-101014

MWO02-105-NWG-101014-0
MW02-115-NWG-100814
MWO03-015A-NWG-102914
MWO3-01SA-NWG-102914-D
MWO03-025-NWG-092914
MWO3-035a-NWG-103014
MW03-045-NWG-093014
MWD3-055-NWG-100114

ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

€ = Carcinogen

COPC = Chemical Of Potential Concern

1= Estimated value
N = Noncarcinogen
NA = Not Applicable/Not Available

Rationale Codes:
For selection as a COPC:
ASL = Above Screening Level

For elimination as a COPC:
BSL = Below COPC Screening Level
NUT = Essential nutrient
NTX = No toxicity criteria




TABLE A-2.8
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REMOVAL AREA - SHALLOW GROUNDWATER - VAPOR INTRUSION
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGBTOWN, RHODE ISLAND

Sconaric Timeframe: Current/Futura PAGE10OF 3
Madlum: Shallow Groundwater
Exposurs Medlum: Shallow Groundwater
Rationale for
Exposure Point] S8 Chemical Minimum Maximum Unts | Sample of Maximum qu;oncv Range of cmumm Bultgm"gr::;d EPA Rasidontial | Potential Am COPG| Contaminant
Number c ration™” | C ration™ Concentration Detection | Nonaetects™ 5 ing® | con fons™ visL® ARARTBC [ “o ™ | Flag quu:n:-;
Drum Removal |VOLATILES
Area MW03-175-NWG-
093014, MW03-175-
156-58-2 |cls-1,2-Dichloroethana 13 13 ug/L NWG-093014-D 173 0.5-0.5 13 NA NA NA NA No NTX
MW03-175-NWG-
b2 Bl Trichloroethene 11 3.7 ug/L 093014-D 33 - 3.7 NA m NA NA Yes ASL
METALS
MWD3-175-NWG-
7429-90-5 |Aluminum 23.3 37.6 uyL 093014-D 2/3 17.8-17.8 37.6 NA NA NA NA No NTX
MWO03-175-NWG-
7440-36-0 |Antimony 0.21) 0.21) uyL 093014-D 1/3 0.2-0.2 0.21 NA NA NA NA No NTX
MWO03-175-NWG-
7440-39-3 |Barium 8.6) 15.6 ug/L 093014-D 2/3 5.2-5.2 15.6 NA NA NA NA No NTX
MWD3-155-NWG-
7440-43-9 |Cadmium 0,12 ) 071 ug/L 100114 2/3 0.15-0.15 0.7 NA NA NA NA No NTX
MWD3-165-NWG-
7440-70-2 |Calcium 3490 7140 ug/L 100614 3/3 - 7140 NA NA NA NA No NUT
MWD3-175-NWG-
7440-47-3 |Chromium 0.81 ) 1) ug/L 093014-D 3/3 - 1 NA NA NA NA No NTX
MWD3-175-NWG-
092014, MWO03-175-
7440-48-4 |Cobalt 7.3 7.3 ug/L NWG-093014-D 1/3 0.034 - 0.64 7.3 NA NA NA NA No NTX
MWD3-175-NWG-
7440-50-8 |Copper 151 191 ug/L 093014-D 1/3 0.38-0.46 19 NA NA NA NA No NTX
MWO3-175-NWG-
093014, MW03-175-
7439-95-4 |Magnesium 1010 2240 ug/L NwWG-093014-D 3/3 - 2240 NA NA NA NA No NUT
MW03-175-NWG-
093014, MW03-175-
7439-96-5 |Mang; 10.6 110 ug/L NWG-093014-D 3/3 - 110 NA NA NA NA No NTX
MW03-175-NWG-
7440-02-0 [Nickel 0.95 ) 10.5 ug/L 093014 3/3 - 10.5 NA NA NA NA No NTX
MW03-175-NWG-
7440-09-7 |Potasslum 772 1490 ug/L 093014-D 3/3 - 1490 NA NA NA NA No NUT




TABLE A-28
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REMOVAL AREA - SHALLOW GROUNDWATER - VAPOR INTRUSION
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGBTOWN, RHODE ISLAND

Sconaric Timeframe: Current/Futura PAGE 2 OF 3
Madlum: Shallow Groundwater
Exposurs Medium: Shallow Groundwater
Rationale for
Exposure Point] S8 Chemical Mimimum Maimum Unts | Sample of Maximum qu;oncv Range of cmumm Bultgm"gr::;d EPA Rasidortial | Potential Am CORG | Lontaminac
Number c ration™” | € ration™" Concentration Detection | Nondetecta™ . ing® | con fons™ visL® ARARTBC [ T o ™ | Flag quu:n:-;
Drum Removal [METALS {CONTINUED)
Area MW03-175-NWG-
7440-235 [Sodlum 5690 11400 ug_/L 093014-D 313 - 11400 NA NA NA NA No NUT
MW03-155-NWG-
100114, MW03-165-
7440-62-2 [Vanadium 0.77) 0.64 ) ug/L NWG-100614 3/3 1-1 0.84 NA NA NA NA No NTX
MWD3-175-NWG-
7440-66-6 |ZInc 121 11.2 ug/L 093014 3/3 - 11.2 NA NA NA NA No NTX
DISSOLVED METALS
MWD3-175-NWG-
7429-90-5 |Aluminum 33.6 35 ugL 093014-D 1/3 15.2-20.7 35 NA NA NA NA No NTX
MWO03-175-NWG-
7440-36-0 |Antimony 0.21 ) 0.21 ) ug/L 093014-D 1/3 0.2-0.2 0.21 NA NA NA NA No NTX
MWD3-175-NWG-
7440-39-3 |Barium 821 15.8 ug/L 053014-D 2/3 54-5.4 15.8 NA NA NA NA No NTX
MWD3-175-NWG-
7440-43-9 |Cadmium 013 ) 0.92 ) ug/L 093014 1/3 0.15-0.15 0.92 NA NA NA NA No NTX
MWD3-175-NWG-
7440-70-2 |Calcium 3610 5840 ug/L 023014-D 3/3 - 6840 NA NA NA NA No NUT
MWD3-155-NWG-
7440-47-3 |Chromium 0.24 ) 1.1) ug/L 100114 3/3 - 1.1 NA NA NA NA No NTX
MWD3-175-NWG-
7440-48-4 |Cobalt 7.2 7.4 ug/L 093014-D 1/3 0,051 - 0.66 7.4 NA NA NA NA No NTX
MW03-175-NWG-
7440-50-8 |Copper 1.2 3.1 ug/L 093014-D 2/3 1-1 3.1 NA NA NA NA No NTX
MWO03-175-NWG-
7439-95-4 |Magnesium 262 2280 ug/L 093014-D 3/3 - 2280 NA NA NA NA No NUT
MWO03-175-NWG-
7439-96-5 |Mang; 10.1 107 ug/L 093014-D 3/3 - 107 NA NA NA NA No NTX
MW03-175-NWG-
7440-02-0 |Nickel 1.3 11 ug/L 093014-D /3 - 11 NA NA NA NA No NTX
MW03-175-NWG-
7440-09-7 |Potassium 208 1550 ug/L 093014-D /3 - 1550 NA NA NA NA No NUT
MW03-175-NWG-
7440-23-5 [Sodium 5430 11700 ug/L 093014-D 373 - 11700 NA NA NA NA No NUT
MW03-165-NWG-
100614, MW03-175-
7440-62-2 [Vanadium 1) 1) ug/l NWG-093014-D 23 1-1 1 NA NA NA NA No NTX
MW03-175-NWG-
7440-66-6 (ZInc 2 14.2 ug/L 093014-D 313 - 14.2 NA NA NA NA No NTX




TABLE A-28
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REMOVAL AREA - SHALLOW GROUNDWATER - VAPOR INTRUSION
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGBTOWN, RHODE ISLAND

3cenario Timeframe: Current/Future PAGE 3 OF 3
Madlum: Shallow Groundwater
Exposurs Medium: Shallow Groundwater
Rationale for
Exposurs Polit] A9 o Minimum Maximum Untts | S8mPle of Maximum qu:oncy Rangs of c"'ui'" ed"hf:‘r"’" B::l:l:r::; A EPA Residential | Potential Am coPC| Contaminant
) ) @ )
Number c ration®™ | C ration’ Concontration Detoctlon | Hondetec® | ing® | con tons® visL ARARITBC | "o = | Flag | Deletion t;l;
Selection
Footnotes: Definitions:

1-Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific guantitation limits.
3 - The maximum detected concantration Is used for screening purposes.
4 - No background data are avallable for Drum Removal Area groundwater.
5 - Caleulated using USEPA's Vapor Intrusion Screening Level {VISL) caleulator Verslon 3.3, May 2014 RSLs. Values correspondto a
target cancer risk level of 1E-06 for carcinogens (C) or hazard quotlent {HQ) of 0.1 for noncarcinogens {N} and an attenuatlon factor of 0.001.
6-The chemical Is selected as a COPC If the maximum detected concentration exceeds the risk-based COPC screening level,
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

Assodated Samples:
MW03-155-NWG-100114
MWO03-165-NWG-100614
MWO03-175-NWG-093014
MW03-175-NWG-093014-D

ARAR/TBC = Applicable or Relevant and Appropriate Requivements To Be Conslderad

€ =Carcinogen

COPC = Chemical Of Patentlal Concern

J = Estimated value
N = Noncarcinogen

NA = Not Applicable/Not Avallable

Rationale Codes:

For selection as a COPC:
ASL = Above Screening Level

For elimination as a COPC:
BSL = Below COPC Screening Level
NUT = Essential nutrient
NTX = No toxicity criteria




TABLE A-26
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REMOVAL AREA - INTERMEDIATE GROUNDWATER - VAPOR INTRUSION
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGBTOWN, RHODE ISLAND

3cenario Timeframe: Current/Futura PAGE10F 3
Madlum: Intermsdiats Groundwater
Exposurs Medium: Intarmediats Groundwater
Rationale for
urePointl  GAS Chemical Minimum Maximum Units | ‘S8mPle of Maximum F"“:’""" Rangs of c"'u""ed""f:'r"’" R"""::; 4 | EPAResidential | Ppotential Am COPC | Contaminant
Expos: ) ) ] Backg ]
Number c ration®™ | C ration Concontration Detection | Nondetects™ | ing® | con tons® visL ARARITBC | "o " | Flag | Deletion t;l;
Selection
Drum Removal
Area
1,1,2,2-Tetrachloroethane 65 65 ug_/L MW03-161-NWG-102814 1/3 0.5-0.5 65 NA NA NA ASL
1,1,2-Trichloroethane 5.6 5.6 uyL MW03-161-NWG-102814 1/3 1-1 5.6 NA NA NA ASL
156-59-2 [cls-1,2-Dichlorcethene 100 100 ugL MW02-161-NWG-102814 1/3 0.5-0.5 100 NA NA NA NA NTX
156-60-5 [trans-1,2-Dichloroethene 44 44 ugL MWO32-161-NWG-102814 1/3 1-1 44 NA NA NA NA NTX
79-01-6 4.9 170 ugL MWO03-161-NWG-102814 2/3 05-0.5 170 NA NA NA ASL
75-01-4 2.4 24 ug/L MWO03-161-NWG-102814 1/3 05-0.5 2.4 NA NA NA ASL
METALS
7429-90-5 [Aluminum 21 BB.2 ug/L MWO03-151-NWG-092514 3/3 - BB.2 NA NA NA NA No NTX
7440-36-0 |Antimony 0.22 ] 0.53 ) ugfL MWO03-151-NWG-092514 3/3 - 053 NA NA NA NA No NTX
7440-33-3 |Barium 10.8 18 ug/L MWO03-151-NWG-092514 3/3 - 18 NA NA NA NA No NTX
7440-43-9 [Cadmium 0.29 ] 0.29 ] ug/L MWO03-151-NWG-092514 1/3 0.15-0.15 0.29 NA NA NA NA No NTX
7440-70-2 |Calcium 7390 9530 ug/L MW03-161-NWG-102814 3/3 - 9550 NA NA NA NA No NUT
7440-47-3 (Chromium 1.2 14 ug/L MW03-151-NWG-092914 2/3 0.25-0.25 14 NA NA NA NA No NTX
7440-48-4 |Cobalt 7.2 16.7 ug/L MW03-151-NWG-092914 3/3 - 16.7 NA NA NA NA No NTX
7440-50-8 |Copper 0.29 ) 0.29 ) ug/L MW03-161-NWG-102814 1/3 0.38-0.68 0.29 NA NA NA NA No NTX
7439-89-6 |Iron 1500 10800 ug/L  |MWOI-16I-NWG-102814 3/3 - 10800 NA NA NA NA No NTX
7439-95-4 |Magnesium 2380 3700 ug/L  |MWO3I-161-NWG-102814 3/3 - 3700 NA NA NA NA No NUT
7439-96-5 [Manganese 40.3 373 ug_/L MW03-161-NWG-102814 3/3 - 373 NA NA NA NA No NTX
7440-02-0 [Nickel 16.8 25.3 ug/l  |MW03-15-NWG-092914 3/3 - 25.3 NA NA NA NA No NTX
7440-09-7 [Potasslum 1510 1670 ug/lL  |MWO3-16-NWG-102814 313 - 1670 NA NA NA NA No NUT




TABLE A-26
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REMOVAL AREA - INTERMEDIATE GROUNDWATER - VAFOR INTRUSION
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGBTOWN, RHODE ISLAND

3cenario Timeframe: Current/Future PAGE20OF 3
Madlum: Intermediats Groundwater
Exposurs Medlum: Intarmediats Groundwater
Rationale for
urePoint]  CAS ——— Minimum Maximum Untts | S8mPle of Maximum F"“:’""" Rangs of c"'u""ed""f:'r"’" R"""::; 4 | EPARosidential | Ppotential Am COPC | Contaminant
Expos: ) ) @ Backg )
Number c ration®™ | C ration’ Concontration Detection | Nondetects™ | ing® | con tons® visL ARARITBC | "o = | Flag | Deletion t;l;
Selection
Drum Removal |METALS
Area
7440-235 [Sodlum 16300 22300 ug_/L MW032-15I-NWG-092914 313 - 22300 NA NA NA NA No NUT
7440-62-2 [Vanadlum 0.63 ) 0.63 ) uyL MW03-171-NWG-100214 1/3 1-1 0.63 NA NA NA NA No NTX
7440-66-6 |Zinc 22.1 60.5 ) ugL MW02-161-NWG-102814 3/3 - 60.5 NA NA NA NA No
DISSOLVED METALS
7440-36-0 |Antimony 0.32) 0.32) uEIL MWO03-161-NWG-102814 1/3 0.2-0.2 0.32 NA NA NA NA No
7440-38-3 |Barium 10.9 18.7 ug/L MWO3-151-NWG-092914 3/3 - 18.7 NA NA NA NA No NTX
7440-70-2 |Calcium 7520 9880 ug/L MWO03-161-NWG-102814 3/3 - 9EBD NA NA NA NA No NUT
7440-47-3 [Chromium 0.83 J 1] ug/L MWO03-151-NWG-092514 2/3 0.25-0.25 1 NA NA NA NA No NTX
7440-48-4 |Cobalt 7.4 17.2 ugfL MWO03-151-NWG-092514 3/3 - 17.2 NA NA NA NA No NTX
7440-50-8 |Copper 0.74 ] 0.85 ) ug/fL MWO03-161-NWG-102814 2/3 11-1.1 0.85 NA NA NA NA No NTX
7439-83-6 |lron 1490 10900 ug/L MWO03-161-NWG-102814 3/3 - 10800 NA NA NA NA No NTX
7439-95-4 |Mag! im 2420 3770 ug/L MW03-161-NWG-102814 3/3 - 3770 NA NA NA NA No NUT
7439-96-5 |Mang; 40 377 ug/L MW03-161-NWG-102814 3/3 - 377 NA NA NA NA No NTX
7440-02-0 |Nickel 17.2 25.5 ug/L MW03-151-NWG-092914 3/3 - 25.5 NA NA NA NA No NTX
7440-09-7 |Potassium 1540 1750 ugfL MW03-161-NWG-102814 3/3 - 1750 NA NA NA NA No NUT
7440-23-5 [Sodium 16800 22200 ug/l  |MWO3I-151-NWG-092914 3/3 - 22200 NA NA NA NA No NUT
7440-66-6 |ZInc 211 85.7 ) ug/L  |MWO3I-16I-NWG-102814 3/3 - 85.7 NA NA NA NA No NTX




TABLE A-26
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REMOVAL AREA - INTERMEDIATE GROUNDWATER - VAFOR INTRUSION
CONSTRUCTION EQUIPMENT DEPARTMENT AREA

FORMER NCBC DAVISVILLE, NORTH KINGBTOWN, RHODE ISLAND

3cenario Timeframe: Current/Future PAGE3OF 3
Madlum: Intermediats Groundwater
Exposurs Medlum: Intarmediats Groundwater
Rationale for
Exposurs Polit] A9 o Minimum Maximum Untts | S8mPle of Maximum qu:oncy Rangs of c"'ui'" ed"hf:‘r"’" B::l:l:r::; A EPA Residential | Potential Am coPC| Contaminant
) ) @ )
Number c ration®™ | C ration’ Concontration Detoctlon | Hondetec® | ing® | con tons® visL ARARITBC | "o = | Flag | Deletion t;l;
Selection
Footnotes: Definitions:

1-Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.

2 - Values presented are sample-specific guantitation limits.

3 - The maximum detected concantration Is used for screening purposes.

4 - No background data are avallable for Drum Removal Area groundwater.

5 - Caleulated using USEPA's Vapor Intrusion Screening Level {VISL) caleulator Verslon 3.3, May 2014 RSLs. Values correspondto a
target cancer risk level of 1E-06 for carcinogens (C) or hazard quotlent {HQ) of 0.1 for noncarcinogens {N} and an attenuatlon factor of 0.001.

6-The chemical Is selected as a COPC If the maximum detected concentration exceeds the risk-based COPC screening level,

Shaded criterion indicates that the maximum d d cor

chemical was retained as a COPC.

Assodated Samples:
MWO03-15-NWG-092914
MWO02-161-NWG-102814
MWO03-16-NWG-102814-D
MWO03-171-NWG-100214

fon

ds one or more screening criteria. Shaded chemical name indicates that the

ARAR/TBC = Applicable or Relevant and Appropriate Requivements To Be Conslderad

€ =Carcinogen

COPC = Chemical Of Patentlal Concern

J = Estimated value
N = Noncarcinogen

NA = Not Applicable/Not Avallable

Rationale Codes:

For selection as a COPC:
ASL = Above Screening Level

For elimination as a COPC:
BSL = Below COPC Screening Level
NUT = Essential nutrient
NTX = No toxicity criteria




TABLE A-2.7

SUMMARY OF CANCER RISKS AND HAZARD INDICES FROM VAPCR INTRUSION - DRUM REMOVAL AREA - SHALLOW WELLS
FORMER CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Groundwater Cancer Risk Hazard Indices
Chemical Concentration Target Organ
(ug/L) Industrial Residential Industrial Residential
B Cardiovascular System,
Trichloroethene 3.7 5.0E-07 3.1E-08 0.17 0.71 Fetotoxicity, Inmune

[ Total | 5E-07 | 3E-06 | 0.2 | 0.7 |




TABLE A-2.8

SUMMARY OF CANCER RISKS AND HAZARD INDICES FROM VAPOR INTRUSION - DRUM REMOVAL AREA - INTERMEDIATE WELLS
FORMER CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Groundwater Cancer Risk Hazard Indices
Chemical Concentration Target Organ
(ug/L) Industrial Residential Industrial Residential
1,1.2,2-Tetrachloroethane 85 4 6E-06 2.0E-05 NA NA NA
1,1,2-Trichloroethane 56 2.5E-07 1.1E-06 0.22 0.90 _Whole Body
Cardiovascular System,
Trichloroethene 170 2.3E-05 1.4E-04 7.8 33 Fetotoxicity, Immune
Vinyl Chloride 2.4 9.8E-07 1.6E-05 0.0062 0.026 Liver
| Total | 3E-05 | 2E-04 | 8.0 | 34 |

Total Organ His

Total Cardiovascular System HI = 7.8 33
Total Fetotoxicity HI = 7.8 33
Total Immune HI = 7.8 33
Total Liver HI = 0.0062 0.026
NA = Not applicable/not available Total Whole Body HI = 0.22 0.90




Vapor Intrusion Screening Level Calculator Risk Calculation Files



OSWER VAPOR INTRUSION ASSESSMENT

Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.3, May 2014 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Commercial __|Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI q q
Groundwater Indoor Air Carcinogenic | VI Hazard InhaI;t!olr(\ Dot UR c Rﬁe":"? RFC Mutagenic
Cc ation | Cc ation Risk s " oncentration .| Indicator
T Ca TUR Source RIC Source’
CR H -
CAS Chemical Name (ug/L) (ug/m?®) @ (ugim®)” (mg/m?) i
x |79-01-6 Trichloroethylene 3.7E+00 1.49E+00 5.0E-07 1.7E-01 see note | 2.00E-03 | TCE
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecst(e::n(:::)ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_ GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 25
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 25
Exposure frequency (dayslyr) EF_R_GW 350 EF_C_GW 250 EF_GW 250
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 8
2) Generic Attenuation Factors: Residential Commercial Selected (ba_sed on
- scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW 0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_GW 0.1 AFss_C_GW 0.1 AFss_GW 0.1
®3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
(4) Special Case Chemicals Residential Commercial Selected (ba_sed on
scenario)
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW  1.00E-06 IIURTCE_C_GW 0.00E+00 mIURTCE_GW 0.00E+00
IURTCE_R_GW 3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 4.10E-06

Mutagenic Chemicals

The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:

o ! . _ AgeCohort  EXposure  Age-dependent adj
Note: This section applies to trichloroethylene and other mutagenic Duration factor
chemicals, but not to vinyl chloride. 0-2years 2 10
2 -6 years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 25 This factor is used in the equations for mutagenic chemicals.

Vinyl Chloride

Notation:

See the Navigation Guide equation for Cia,c for vinyl chloride.

| =IRIS: EPA Integrated Risk Information System (IRIS). Available online at:

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at:
A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at:

http://www.epa.qgoviiris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml
http://www.atsdr.cdc.gov/mris/index.html

CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:

H=HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at:

S = See RSL User Guide, Section 5
X =PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).

VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).

TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.

http://www.oehha.ca.qov/risk/ChemicalDB/index.asp

http://epa-heast.ornl.gov/heast.shtml

Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3, May 2014 RSLs - Groundwater to Indoor Air Worksheet

Page 1 of 1



OSWER VAPOR INTRUSION ASSESSMENT
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.3, May 2014 RSLs

Parameter Symbol Value Instructions
Exposure Scenario Scenario Residential Select residential or commercial scenario from pull down list
Target Risk for Carcinogens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F)
Target Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G)
Average Groundwater Temperature (°C) Tgw 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater target concentrations
Site Calculated VI q q
Groundwater Indoor Air Carcinogenic | VI Hazard InhaI;t!olr(\ Dot UR c Rﬁe":"? RFC Mutagenic
Cc ation | Cc ation Risk s " oncentration .| Indicator
T Ca TUR Source RIC Source’
CR H -
CAS Chemical Name (ug/L) (ug/m?®) @ (ugim®)” (mg/m?) i
79-01-6 Trichloroethylene 3.7E+00 1.49E+00 3.1E-06 7.1E-01 see note | 2.00E-03 | TCE
Notes:
1) Inhalation Pathway Exposure Parameters (RME): Units Residential Commercial Selecst(e::n(:::)ed on
Exposure Scenario Symbol Value Symbol Value Symbol Value
Averaging time for carcinogens (yrs) ATc_R_GW 70 ATc_C_GW 70 ATc_GW 70
Averaging time for non-carcinogens (yrs) ATnc_R_GW 26 ATnc_C_GW 25 Atnc_GW 26
Exposure duration (yrs) ED_R_GW 26 ED_C_GW 25 ED_GW 26
Exposure frequency (dayslyr) EF_R_GW 350 EF_C_GW 250 EF_GW 350
Exposure time (hr/day) ET_R_GW 24 ET_C_GW 8 ET_GW 24
2) Generic Attenuation Factors: Residential Commercial Selected (ba_sed on
e scenario)
Source Medium of Vapors Symbol Value Symbol Value Symbol Value
Groundwater (-) AFgw_R_GW 0.001 AFgw_C_GW 0.001 AFgw_GW  0.001
Sub-Slab and Exterior Soil Gas (-) AFss_R_GW 0.1 AFss_C_GW 0.1 AFss_GW 0.1
3) Formulas
Cia, target = MIN( Cia,c; Cia,nc)
Cia,c (ug/m3) = TCR x ATc x (365 days/yr) x (24 hrs/day) / (ED x EF x ET x IUR)
Cia,nc (ug/m3) = THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 ug/mg) / (ED x EF x ET)
(4) Special Case Chemicals Residential Commercial Sele':::;:::)ed on
Trichloroethylene Symbol Value Symbol Value Symbol Value
mIURTCE_R_GW 1.00E-06 IIURTCE_C_GW 0.00E+00 mIURTCE_GW 1.00E-06
IURTCE_R_GW  3.10E-06 IURTCE_C_GW 4.10E-06 IURTCE_GW 3.10E-06
Mutagenic Chemicals The exposure durations and age-dependent adjustment factors for mutagenic-mode-of-action are listed in the table below:
Age Cohort Exp Age-d dent adj
Note: This section applies to trichloroethylene and other mutagenic 9 Duration factor
chemicals, but not to vinyl chloride. 0 -2 years 2 10
2 - 6 years 4 3
6 - 16 years 10 3
16 - 26 years 10 1
Mutagenic-mode-of-action (MMOA) adjustment factor 72 This factor is used in the equations for mutagenic chemicals.
Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride.
Notation:

| =IRIS: EPA Integrated Risk Information System (IRIS). Available online at:

P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available online at:

http://www.epa.qgov/iris/subst/index.html

http://hhpprtv.ornl.gov/pprtv.shtml
http://www.atsdr.cdc.gov/mrls/index.html

A = Agency for Toxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at:
CA = California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at:
H=HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) database. Available online at:
S = See RSL User Guide, Section 5
X = PPRTV Appendix

Mut = Chemical acts according to the mutagenic-mode-of-action, special exposure parameters apply (see footnote (4) above).
VC = Special exposure equation for vinyl chloride applies (see Navigation Guide for equation).

TCE = Special mutagenic and non-mutagenic IURs for trichloroethylene apply (see footnote (4) above).
Yellow highlighting indicates site-specific parameters that may be edited by the user.
Blue highlighting indicates exposure factors that are based on Risk Assessment Guidance for Superfund (RAGS) or EPA vapor intrusion guidance, which generally should not be changed.
Pink highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ).

VISL Calculator Version 3.3, May 2014 RSLs - Groundwater to Indoor Air Worksheet

http://www.oehha.ca.gov/risk/ChemicalDB/index.asp
http://epa-heast.ornl.gov/heast.shtml
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OSWER VAPOR INTRUSION ASSESSMENT

Groundwatar Concaniration to Indoor Alr {GWCJAC) Varalon 3.3, May 2014 RSLe
Scanario Commarcial
TCR
THQ Entter targat hwznrd quotiant for non-cardnogsns (for comparison to the hezwrd In celumn &)
Tgw 26 Enter average of the g p to cormeet Henry's Lew for gi targat
Ite Calcul ated Vi
Groundwater | IndoorAlr | Carcinogenic | VIHeard '“"":':: LT it c:"‘"""""l e | Wutsganic
Concentration | Concentration Risk Indicator
R TR ————1 Boures® ———— Saures*
[ om | = e TR RC
| __cas Chemioal Name {ugim?) {ugi?]" (mgim®) 1
[78-34 & Tetrachlorcathans, 1,1.2,2- 3,5E+01 L 75E-01 LBE-08 No RfC S.80E-05 CA
|75-00-5 Trichkorosthana, 1,1,2- AE+00 .89E-01 . GE-07 . 2E-01 1.80E-05 200E-04 X
3-01-8 Trichloroetindana .7E+D02 B.84E+M LME-05 BE+H00 uo8 note 2.00E-03 ] TCE
3014 ¥inyl Chioride E+00 Z73IEHD L8E-07 L. 2E-03 440E-0G 1.00E-01 ] ¥C
Notes:
" Salacted {based on
[4}] Inhsistion Pathway Exposurs Paramsiers {RME]: Units Residential scanario)
Exposurs Scenario Symbol Valua Symbol Valus
Averwging tims for carcinogena (ym) ATe R _GW e ATe_GW 0
Averaging time for non-carchogens (vre) ATne R_GW 6 Mne_GW 25
Exposure duration (wre) ED_R_GW 28 ED_GW 2
Exposure fraquency (dayair) EF_R_GW 350 EF_GW 260
Exposure tima ({hr/day) ET_R_GW 24 ET_GW a
@  Gousdc Attnuation Factors: Residantial Cemmarsial e
Source Medium of Vapors Symbol Valus 8ymbol Valus Symbal Valus
Groundwater (=) AFgw R_GW 0,001 AFgw © GW 0001 AFgw GW  D.0M
Sub-Siae and Exterior Soll Gay {-) AP R_GW o1 AF3a C GW o1 AFs GW 21
@) Eermulss
Cin, tergst = MIN{ Cla,c; Cla,ng)
Cimc {ug/m3}= TCR x ATc x {365 daysiyr] x (24 hrs/dmy) / (ED x EF xET x IUR)
Cl,ne {ugim3) = THA x ATne x (385 daywyr) x (24 hraiday) x RIC x (1000 ugimg) / (ED x EF x ET)
Salected {baved on
Speclal Caso Chemicalz
@ Reekiontial Commercial oanit
Trichkosthylens Symbol Valua Symbol Valua Symbol Valum
miURTCE_ R GW  1.00EC8 1IURTCE C_GW 0.00E+00 miIURTCE_GW O.00E+H
IWRTCE_ R GW  3.10E08 IURTCE C_GW 4.1DE-D8 IURTCE_GW 4.10E-D8
Mutagenic Chemicale Tha axp and age-dop I factors for mutagenic-mode-oF-actisn ara llsted In the table balow:
A
Age-dep
Nots: This saction epplies to i and other jo A@RCoer o retion Tactor
chamicals, but not fa vinyl chiorida. 0-2yenrs 2 10
2 -8 ysars a 1
B- 18 ysars 1D 3
16 =26 yeams 10 i
ode-of-actlon (MMOA) factor 26 This factor is usad in the aquations for mutagenic chemicals,
¥imyl Chioride See the Navigation Culds equation for Cla,c for vinyl chioride.
Notation;
1 = IRIS: EPA Intagreted Risk Informetion System {IRIS). Awwilable online et
P =FFPRTV. EPA Pravisional Peer Raviewsd Toxicily Yalues (PPRTV). Avalakie onine at Hite:#hhppriv.omlgov/pprty, shiml
A = Agancy for Toxic Substances and Disesse Registry (ATSDR) Minimum Risk Lsvels (MRLs). Awailable online et
CA = Callfornia Enviranmental Pratection Agency/Cilice of Heulth Hazard Avaliable anlina at:

H=HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEAST) databaze. Avaiabls online at
G = Gos REL User Gulde, Section 5
X = PPRTV Appendix
Mut= Chamical acts tothe mode-oFact apply {3e9 footnote (4) above).
VC = Special mposurs oquuhon for vinyl chioride applies (ses Nmnlhon Guide for aquation).
TCE= SPOCHI 1IR3 for apply (sas foatnote {4) akove).
indicatss si ifi that may ba editad by the user.
Ble. hlghlghﬂru Indlcates exposure factors that-ans based on Risk (RAGS) ar EFA vapar Infrusion guidance, which generally should not bs changed.
Pink ndicatea vi risk grextar than tha terget sk for carcinogens (TGR] anI Hezard greater than or squal to the targst hazerd quotisnt fer nen-caninogans (THQ)
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ATTACHMENT A-3

CHARACTERIZATION OF GROUNDWATER AND SOILS AT CED AREA
DRUM REMOVAL AREA
CONSTRUCTION EQUIPMENT DEPARTMENT AREA
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

1.0 Introduction

This human health risk assessment (HHRA) for the Construction Equipment Department (CED) Area
Drum Removal Area evaluates risks to potential human receptors exposed through direct contact (i.e.,
incidental ingestion, dermal contact, and inhalation) with soil and groundwater under current and
hypothetical future land use scenarios. The Drum Removal Area is located in the northwestern corner of
the CED Area (Figure 1-2 of the main report). In April 2013, the Quonset Development Corporation
(QDC) discovered several drums while performing routine grading and bolder removal in this
undeveloped portion of the CED Area. In June 2013, a geophysical survey was conducted to assess the
extent of buried drums for removal consideration. In October 2013, the Navy removed nine drums and
metallic debris from the area, and subsurface soil samples (2.5 to 4 feet below ground surface (bgs)]
were collected from beneath the former location of the drums and the immediate vicinity. In
September/October 2014, shallow (approximately 20 feet bgs) and intermediate (50 feet bgs)
groundwater samples were collected from the CED Area Drum Removal Area monitoring wells. Soil and

groundwater sampling locations for the Drum Removal Area are displayed on Figure A-3.1.

United States Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs) or
calculated risk-based concentrations (RBCs) incorporating site-specific exposure assumptions were used
to develop risk estimates based on the risk-ratio approach demonstrated in Section 5. The risk-ratio
approach is a simple, efficient approach that allows for the quick of assessment of a multiple data sets or

scenarios.
All HHRAs consist of four components: selection of chemicals of potential concern (COPCs), exposure

assessment, toxicity assessment, and risk characterization. Sections 2 through 5 contain detailed

discussions of the four components of this HHRA.
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2.0 Selection of COPCs

COPC selection was performed for each medium evaluated (Tables A-3.1 through A-3.4). COPCs were
selected by comparing maximum site concentrations to applicable screening criteria. For soil, screening
criteria were based on USEPA RSLs for residential soil (USEPA, 2015) and Rhode Island Department of
Environmental Management (RIDEM) Direct Exposure Criteria (RIDEM, 2011). For groundwater,
screening criteria were based on USEPA RSLs for tap water (USEPA, 2015), USEPA Maximum
Contaminant Levels (MCLs) (USEPA, 2012), and RIDEM GA and GB Groundwater Objectives (RIDEM,
2011). COPCs were selected based on the lowest screening level derived from these criteria. The
screening concentrations based on the RSLs correspond to a systemic hazard quotient (HQ) of 0.1 for
noncarcinogens or an incremental lifetime cancer risk (ILCR) of 1x10® for carcinogens. The
noncarcinogenic RSLs represent an HQ of 0.1 to account for the potential cumulative effects of several

chemicals affecting the same target organ or producing the same adverse noncarcinogenic effect.

Soil results were additionally compared to generic federal risk-based soil screening levels (SSLs) for
groundwater protection designed to be protective of groundwater at most sites (as published in the
USEPA RSL table). These groundwater protection SSLs allow an initial qualitative evaluation of the
potential for chemical migration from soil to groundwater. Chemicals with concentrations exceeding the
SSLs may potentially migrate from the soil to groundwater in sufficient quantities to pose groundwater

quality problems.

Screening criteria for trivalent chromium were used to evaluate total chromium data in the HHRA because
historical site activities for the CED Area do not suggest that hexavalent chromium would be a significant

contaminant at any sites in the investigation area.

No formal site-specific background data sets are available for the soil or groundwater samples from the
CED Area Drum Removal Area. For soil, site concentrations were compared to NCBC Davisville
background values for comparison purposes only; chemicals detected in soil were not eliminated from
COPC selection on the basis of background comparisons. For groundwater at Sites 02/03, chemical
concentrations detected in upgradient wells (MW01-10S, MW01-13S, and MWO01-14S) were considered
for use in eliminating chemicals from COPC selection; however, due to uncertainty associated with the
upgradient concentrations because a formal background data set has not been approved, if any
chemicals are eliminated from COPC selection due to upgradient concentrations, groundwater risks were
calculated both 1) excluding chemicals detected at concentrations greater than screening levels but less
than upgradient concentrations, and 2) including all chemicals detected at concentrations greater than
screening levels. Uncertainty associated with the lack of a formal background data set for both soil and

groundwater is further discussed in Section 6.
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The following COPCs were selected for each medium (Tables A-3.1 through A-3.4):

e Direct Contact with Subsurface Soil:

o Metals: aluminum, cobalt, iron, and manganese.

e Migration from Subsurface Soil to Groundwater:
o Volatiles: cis-1,2-dichloroethene and trichloroethene.
o PCBs: Aroclor-1260.
o Metals: antimony, cobalt, iron, lead, manganese, selenium, and silver.

o Miscellaneous parameters: cyanide.

e Direct Contact with Shallow Groundwater:
o Volatiles: trichloroethene

o Metals: cobalt and manganese

e Direct Contact with Intermediate Groundwater:
o Volatiles: 1,1,2,2-tetrachloroethane, 1,1,2-trichloroethane, cis-1,2-dichloroethene, trans-
1,2-dichloroethene, trichloroethene, and vinyl chloride

o Metals: cobalt, iron, and manganese

The maximum detected arsenic concentration in soil exceeds the toxicity screening levels, but all arsenic
concentrations were less than the RIDEM Method 1 Direct Exposure Criterion for arsenic of 7.0 mg/kg,
which is based on the 95-percent upper confidence limit of natural background across the state (RIDEM,

2011). Consequently, arsenic was not selected as a COPC for soil.

The COPC:s for direct contact are further evaluated in the risk ratio tables presented in Section 5. COPCs
for migration from soil to groundwater are qualitatively evaluated in Section 5. Groundwater results were
also screened against criteria for vapor intrusion as part of the vapor intrusion evaluation (Attachment
A-2).

3.0 Exposure Assessment

Current and future anticipated land use at the CED Area is industrial/commercial. There are no plans for

the future residential development of the CED Area; residential receptors were included primarily to

support risk-management decisions. Receptors evaluated in this HHRA are current and future
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construction workers, future industrial workers, future recreational users (child, adult, and lifelong) and
hypothetical future residents (child, adult, and lifelong).

All receptors were evaluated for exposures to soil at the site. Construction workers, industrial workers,
recreational users, and hypothetical residents may be exposed to COPCs in soil via direct contact (i.e.,
incidental ingestion, dermal contact, and inhalation of volatiles/fugitive dust). All of these receptors were
evaluated for exposures to subsurface soil; however, the construction worker is the only receptor likely to
contact subsurface soil as part of excavation activities. Industrial workers, recreational users, and
hypothetical residents would only contact subsurface soil if future excavation activities brought subsurface
soil to the surface. The evaluation of industrial worker, recreational user, and hypothetical resident

contact with subsurface soil is included in this HHRA to support risk-management decisions.

Three receptors were also evaluated for exposures to groundwater at the site. Construction workers
could potentially be exposed to groundwater if present in trenches during excavation activities via
incidental ingestion, dermal contact, or inhalation of VOCs. In addition, the hypothetical future resident
could potentially be exposed to contaminants in groundwater via ingestion, dermal contact, and inhalation
(i.e., showering/bathing), and indoor air (vapor intrusion) (see Attachment A-2 for vapor intrusion
evaluation). Industrial workers could also potentially be exposed via inhalation to VOCs migrating from
groundwater into indoor air (vapor intrusion) (evaluated in Attachment A-2). Recreational users are not
expected to contact groundwater at the site.

Industrial worker and residential exposures were evaluated using current USEPA RSLs (USEPA, 2015).
The methodology USEPA used to calculate the RSLs is based on default USEPA exposure assumptions
and presented in the User Guide accompanying the January 2015 RSL table. Exposure assumptions for
industrial worker and residential receptors are summarized in Table A-4.1 (Attachment A-4). For
residents, carcinogenic RSLs represent lifelong (child + adult) exposures and non-carcinogenic RSLs
represent child exposures to evaluate the most conservative receptors.

To evaluate construction worker and recreational exposures, RBCs representing a 1E-06 cancer risk level
and an HQ of 1 (i.e., the no-adverse-effect concentration) were developed for carcinogens and non-
carcinogens, respectively. RBCs for construction worker and recreational user direct contact (incidental
ingestion, dermal contact, and inhalation) exposures with soil were calculated using methodology similar
to that used by USEPA to develop the RSLs. The methodology and exposure assumptions used to
calculate RBCs for construction workers and recreational users are presented in Attachment A-5 of this
report. Exposure assumptions for soil developed in the Human Health Risk Evaluation for Construction
Equipment Department, Former Naval Construction Battalion Center Davisville, North Kingston, Rhode
Island (Tetra Tech, 2014) were updated to reflect current guidance (e.g., USEPA, 2014) and used to

Page A-3.4



calculate RBCs for the CED Area Drum Removal Area. Exposure assumptions for groundwater are
based on current USEPA guidance (e.g., USEPA, 2014). Exposure assumptions for construction workers
and recreational users are also summarized in Table A-4.1 (Attachment A-4). RBCs were calculated for
construction workers and child, adult, and lifelong recreational users exposed to soil and construction

workers exposed to groundwater.

All available subsurface soil data, collected between 2.5 and 4 feet bgs, were evaluated as a single data
set. Groundwater data collected from shallow (approximately 20 feet bgs) and intermediate (50 feet bgs)
were evaluated separately due to differences in concentrations detected (generally, higher concentrations
were noted in intermediate groundwater) as well as potential exposures (construction workers are more

likely to contact shallow groundwater).

The exposure point concentration (EPC) is defined as the concentration to which a receptor is exposed.
In this HHRA, the 95-percent upper confidence limit (95% UCL) on the arithmetic mean was evaluated as
the EPC for each data set, when appropriate. The maximum detected concentration was used as the
EPC if there were an insufficient number of samples (i.e., less than five), as was the case for both the

shallow and intermediate groundwater data sets with three samples each.

EPCs were calculated following USEPA’s Calculating Upper Confidence Limits for Exposure Point
Concentrations at Hazardous Waste Sites (USEPA, 2002) and using USEPA’s ProUCL software Version
5.0.00 (USEPA, 2013). If ProUCL was unable to calculate a 95% UCL, then the maximum detected
concentration was used as the EPC. Non-detected values were evaluated in accordance with the
ProUCL guidance. EPCs for all data sets evaluated in this HHRA are presented in the risk-ratio tables
described in Section 5. ProUCL outputs for all data sets evaluated in this HHRA are included at the end

of this attachment.

4.0 Toxicity Assessment

The toxicity values used to calculate the RBCs are identified in Tables A-5.1 through A-5.4 in Attachment
A-5 and are those values published in the January 2015 USEPA RSL table (USEPA, 2015).

5.0 Results of the Risk Characterization
Risk estimates were calculated using a simple risk-ratio methodology and the RBCs. The RBCs for

receptor exposures to soil and groundwater represent, in effect, an HQ of 1 (i.e., the no-adverse-effect

concentration) for non-carcinogens and a 1x107° target cancer risk level for carcinogens. Cancer and
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non-cancer risk estimates were developed using the risk-ratio technique demonstrated in the following

formula:

RBC for Receptor TargetHQ of 1or TargetCancerRisk Estimateof 1E-06
EPCfor Chemical HQ or CancerRisk Estimate

Solving this equation for HQ or cancer risk yields:

EPCfor Chemicalx TargetHQ of 1 or TargetCancerRisk Estimateof 1E-06

HQ or CancerRisk Estimate =
RBC for Receptor

The following example calculations are provided for exposure to the maximum concentration of

trichloroethene in the shallow groundwater data set (see Table A-3.10):

Cancerrisk estimate:w=7.6E-06
0.49
3.7x 1
HQ = =1.3
Q 2.8

A hazard index (HI) was generated by summing the individual HQs for all chemicals. The HI is not a
mathematical prediction of the severity of toxic effects, and therefore is not a true "risk”; it is simply a
numerical indicator of the possibility of the occurrence of noncarcinogenic (threshold) effects. Calculated
cancer risks were interpreted primarily using the USEPA's "target risk range" (1x10° to 1x10™) and the
State of Rhode Island cancer risk benchmark of 1x107 (as a point of reference), and Hls were interpreted
using a value of 1 (i.e., the no-adverse-effect level). If an HI exceeds unity, a segregation of target organ
effects associated with exposure to the chemicals evaluated is typically performed. Only those chemicals
that affect the same target organ(s) or exhibit similar critical effect(s) are regarded as truly additive.
Consequently, it may be possible for a cumulative HI to exceed 1, but no adverse health effects are
anticipated if the chemicals evaluated do not affect the same target organ or exhibit the same critical
effect. The results of risk-ratio evaluations are presented in Tables A-3.5 through A-3.11. A summary of

the results of the risk-ratio evaluations is provided below.
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Summary of Cancer and Non-Cancer Risk Estimates and Risk Contributors® for
Receptor Direct Contact with Subsurface Soil or Groundwater

Tabl Data Set Risk Estimates @®
an’e ata 5¢e Receptor . . Hazard
Number Evaluated Cancer Risk Estimate
Index
A-3.5 Coc\fgrlli‘:r'on 2x107 / 9x10°® 07/07
A-3.7 'ng&g?" 9x107 / 4x10° 0.06 / 0.06
Subsurface soil R " I
A-3.8 egggrzg“a 7x107 / 1x10™° 0.1/0.1
A-3.9 Hgg;g‘:;'tfﬁ' 4x10° / 2x10°® 1/0.9
A-36 Construction 7%107 0.4
Shallow Worker
roundwater i
A-3.10 g Hgg;g‘:;'tfﬁ' 8x10° 3®
. _ 1x10° 82
Intermediate Hypothetical X .
A-3.11 groundwater Resident® (1,1,2,2-PCA, 1,1,2-TCA, (1,1,2-TCA, cis-1,2-
TCE, VC) DCE, TCE, Co)

1 A noncarcinogenic risk contributor is a chemical that contributes substantially (i.e., greater than an HQ of 0.1) to a target

organ-specific HI that exceeds 1. A carcinogenic risk contributor is a chemical with a calculated cancer risk estimate
exceeding 1x10°® when the medium-specific total cancer risk for the receptor exceeds 1x10°°.

Italicized carcinogenic risk estimates exceed the State of Rhode Island cancer risk limit of 1x10®°. Bolded carcinogenic
risk estimates exceed USEPA’s target cancer risk range of 1x10° to 1x10™. Bolded His exceed the target level of 1. A
chemical name presented in parentheses indicates the primary chemical driving risk.

Cancer risks and hazard indices are presented two ways: 1) with arsenic (for information purposes only), (2) without
arsenic. As noted above, arsenic was not selected as a COPC. Risk estimates including arsenic are included at the end
of this attachment.

The cancer risk and HI presented for the recreational user are for the lifelong recreational user and child recreational user
(i.e., the most conservative recreational user receptors), respectively. The cancer risk and HI presented for the
hypothetical resident are for the lifelong resident and child resident (i.e., the most conservative receptors), respectively.

Target organ Hls are equal to 1.

Definitions: 1,1,2,2-PCA = 1,1,2,2-Tetrachloroethane; 1,1,2-TCA = 1,1,2-Trichloroethane; cis-1,2-DCE = cis-1,2-
Dichloroethene; TCE = Trichloroethene; VC = Vinyl Chloride; Co = Cobalt

As shown in the summary table, all His for subsurface soil and the HI for construction workers exposed

to shallow groundwater are less than the target level of 1. The HI for residential exposure to shallow

groundwater (HI = 3) exceeds 1, but target-organ specific HIs do not exceed 1. Therefore, no adverse

noncarcinogenic effects are expected for exposures to subsurface soil or shallow groundwater.

Summing construction worker Hls for subsurface soil (HI = 0.7) and shallow groundwater (HI = 0.4) to

represent the cumulative risk associated with exposure to both of these media results in an HI less than

1. Summing industrial worker Hls for subsurface soil (HI = 0.06) and vapor intrusion from shallow

groundwater (HI = 0.2) (Attachment A-2) to represent the cumulative risk associated with exposure to

Page A-3.7



both of these media results in an HI less than 1. Summing residential Hls for exposures to subsurface
soil (HI = 0.9), shallow groundwater (HI = 3), and vapor intrusion from shallow groundwater (HI = 0.7)
(Attachment A-2) to represent the cumulative risk associated with exposure to these media result in an
HI greater than 1, and target organ His for the thyroid (HI = 2 due to cobalt) and cardiovascular system,
fetotoxicity, and immune system (HIs = 2 due to trichloroethene) exceed 1. It should be noted that the
maximum concentration of these chemicals were used as the EPC, which results in added uncertainty.
Additionally, uncertainty is associated with the toxicity criteria used for cobalt. Section 5 discusses

uncertainty associated with the Hls presented.

The HI for intermediate groundwater, estimated for hypothetical residents only, exceeds 1 (HI = 82).
Target organ Hls for the kidney (HI = 3), cardiovascular system, fetotoxicity, and immune system (HI =
61), thyroid (HI = 3), and whole body (HI = 14) exceeded 1. Primary contributors to the HI exceedances
are 1,1,2-trichloroethane, cis-1,2-dichloroethene, trichloroethene, and cobalt. Cumulative HlIs for
residential exposures to subsurface soil, intermediate groundwater, and vapor intrusion therefore also
exceed 1. As stated previously, uncertainty is associated with the intermediate groundwater data set

and is discussed in Section 5.

Cancer risk estimates for all subsurface soil and shallow groundwater evaluations are less than or
within the USEPA's target cancer risk range of 1x10® to 1x10™ and less than the State of Rhode Island
cancer risk benchmark of 1x10®°. Summing construction worker cancer risks for subsurface soil (ILCR
= 9x10®) and shallow groundwater (ILCR = 7x10”) to represent the cumulative risk associated with
exposure to both of these media results in an ILCR less than USEPA’s target cancer risk range and
less than the State of Rhode Island cancer risk benchmark. Summing industrial worker cancer risks for
subsurface soil (ILCR = 4x10°) and vapor intrusion from shallow groundwater (ILCR = 5x107)
(Attachment A-2) to represent the cumulative risk associated with exposure to both of these media
results in an ILCR less than USEPA'’s target cancer risk range and less than the State of Rhode Island
cancer risk benchmark. Summing residential cancer risks for exposures to subsurface soil (ILCR =
2x10®), shallow groundwater (ILCR = 8x10®), and vapor intrusion (ILCR = 3x10®) (Attachment A-2) to
represent the cumulative risk associated with exposure to these media results in an ILCR within
USEPA's target risk range and equal to but not exceeding the State of Rhode Island cancer risk
benchmark. Therefore, no risk drivers were identified based on cancer risk estimates under the defined

exposure scenarios for subsurface soil and shallow groundwater.

The cancer risk for intermediate groundwater (ILCR = 1x10°%), estimated for hypothetical residents only,
exceeds USEPA's target cancer risk range of 1x10° to 1x10™ and Rhode Island’s target cancer risk
level of 1x10®. 1,1,2,2-Tetrachloroethane, 1,1,2-trichloroethane, trichloroethene, and vinyl chloride are

the primary risk contributors to the cancer risks. Cumulative cancer risks for residential exposures to
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subsurface soil, intermediate groundwater, and vapor intrusion from intermediate groundwater
(Attachment A-2) therefore also exceed USEPA’s target cancer risk range and the State of Rhode
Island target cancer risk benchmark. As stated previously, uncertainty is associated with the

intermediate groundwater data set and is discussed in Section 5.

As noted in Section 2, the following analytes were selected as COPCs for migration from subsurface

soil to groundwater:

o Volatiles: cis-1,2-dichloroethene and trichloroethene.

o PCBs: Aroclor-1260.

o Metals: antimony, cobalt, iron, lead, manganese, selenium, and silver.
o Miscellaneous parameters: cyanide.

Of the COPCs for migration to groundwater, Aroclor-1260, lead, and selenium were not detected in
groundwater from the Drum Removal Area wells, and the metals antimony and silver were not selected as
groundwater COPCs. Therefore, the groundwater data do not indicate that these COPCs have negatively
influenced groundwater quality. Iron was selected as a COPC in shallow groundwater (but not detected in
intermediate groundwater), and cobalt and manganese were selected as COPCs in both shallow and
intermediate groundwater. The maximum concentrations of iron and manganese in groundwater exceed
RSLs based on HQs of 0.1 but are less than RSLs based on HQs of 1. Therefore, groundwater data do
not indicate that iron and manganese concentrations in soil have negatively impacted groundwater
quality. The concentration of cobalt in shallow groundwater (detected in 1 of 3 samples, concentration =
7.6 ug/L) slightly exceeds the tap water RSL based on an HQ of 1 (6 ug/L); cobalt concentrations in
intermediate groundwater are greater (maximum = 16.7 ug/L) and exceed the tap water RSL based on an
HQ of 1. However, shallow groundwater concentrations are likely more representative of any leaching
that has occurred. Additionally, uncertainty is associated with toxicity criteria for cobalt, and cobalt would
not be a COPC if revised criteria were used (see Section 6). Based on these considerations, the
groundwater data do not indicate cobalt concentrations in soil have negatively impacted groundwater
quality. Cyanide was not a target analyte for the groundwater samples. Although subsurface soil
concentrations of cyanide (maximum = 0.195 mg/kg) exceed the risk-based SSL (0.015 mg/kg), they do
not exceed the MCL-based SSL (2 mg/kg). Therefore, cyanide concentrations in soil are not expected to
negatively affect groundwater quality. The volatiles cis-1,2-dichloroethene and trichloroethene were both
detected in shallow and intermediate groundwater samples; however, cis-1,2-dichloroethene was not
selected as a groundwater COPC for the shallow-zone samples, and the maximum concentration of
trichloroethene in shallow groundwater is less than the MCL and RIDEM GA objective. Additionally, the
maximum concentration of cis-1,2-dichloroethene in subsurface soil is less than the MCL-based SSL, and

the maximum concentrations of both cis-1,2-dichloroethene and trichloroethene in subsurface soil are
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less than the RIDEM GA leachability criteria. Based on these considerations, subsurface soil
concentrations of cis-1,2-dichloroethene and trichloroethene are not expected to negatively impact
groundwater quality. As noted previously, intermediate-zone groundwater concentrations of volatiles,
including cis-1,2-dichloroethene and trichloroethene, are greater than shallow-zone concentrations of
volatiles, and uncertainty associated with the intermediate groundwater data set is discussed in Section 5.
With regards to migration from soil to groundwater, shallow groundwater concentrations are likely more

representative of any leaching that has occurred.

6.0 Uncertainty Analysis

The following sources of uncertainty should be considered when interpreting the results of the risk

evaluations:

¢ No formal site-specific background data sets are available for the soil or groundwater samples from
the CED Area Drum Removal Area. For soil, site concentrations were compared to NCBC Davisville
background values for comparison purposes only; chemicals detected in soil were not eliminated from
COPC selection on the basis of background comparisons. For groundwater at Sites 02/03, chemical
concentrations detected in upgradient wells (MWO01-10S, MWO01-13S, and MWO01-14S) were
considered for use in eliminating chemicals from COPC selection. However, chemicals detected at
concentrations greater than screening levels in subsurface soil and groundwater were also detected
at concentrations greater than background or upgradient concentrations. Therefore, results of COPC
selection are not affected by whether available background/upgradient concentrations are used to
eliminate chemicals from COPC selection. No risk drivers were identified for subsurface soil under
the defined exposure scenarios; therefore, risk assessment conclusions are not affected by the lack
of a formal background data set for soil. For groundwater, upgradient concentrations were collected
to provide background concentrations particularly for metals in groundwater. Of the metals selected
as COPCs for groundwater, only cobalt was a risk driver (in intermediate groundwater only). Cobalt
is a naturally occurring metal, and cobalt would not be identified as a risk driver if using alternative
screening criteria for cobalt to account for the considerable uncertainty associated with the toxicity

criteria for cobalt (see last bullet).

e Maximum concentrations were used as EPCs for groundwater exposures estimated in this HHRA
because of the small number of samples available (i.e., there were only 3 samples available for the
shallow groundwater and intermediate groundwater data sets). As noted previously, using maximum
concentrations for EPCs is conservative and likely results in an overestimation of risk because it

assumes that a receptor is continually exposed to the greatest concentration reported for a data set.
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Consequently, risk estimates calculated using the 95% UCL as the EPC are likely to be more

representative of actual exposure conditions.

Intermediate groundwater data from the Drum Removal Area were evaluated in addition to shallow
groundwater data for purposes of completeness. However, the intermediate groundwater data may
be more representative of off-site sources of contamination, as a VOC plume emanating primarily
from an upgradient United States Army Corps of Engineers (USACE) source area underlies soil at the
CED Area.

For purposes of risk characterization, screening levels were calculated for construction workers and
recreational users using toxicity values from the January 2015 USEPA RSL table and exposure
assumptions based on USEPA guidance when applicable. Some exposure assumptions (e.g.,

exposure frequency for construction workers) were based on professional judgment.

Although the future land use of the CED Area is anticipated to be industrial/commercial or
recreational, the residential land use scenario was evaluated in this HHRE primarily to support risk-
management decisions. All receptors were evaluated for exposure to subsurface soil; however, the
construction worker is the only receptor likely to have direct contact with subsurface soil. Exposure to
subsurface soil for receptors other than construction workers would only occur if construction
activities brought subsurface soil to the surface. However, subsurface soil exposures were evaluated

for all receptors to support risk-management decisions.

Arsenic concentrations in subsurface soil were less than the RIDEM Method 1 Direct Exposure
Criterion for arsenic of 7.0 mg/kg, which is based on the 95-percent upper confidence limit of natural
background across the state (RIDEM, 2011); therefore, arsenic was not selected as a COPC. To be
conservative, risk estimates including arsenic were presented at the end of this attachment and
summarized in Section 4. Medium-specific cancer risks and Hls for subsurface soil do not exceed
benchmark levels even when arsenic is included in the calculations. Therefore, overall HHRA
conclusions are not affected by whether arsenic is included or excluding in the quantitative HHRA.

Toxicity criteria are available for different forms of chromium. Hexavalent chromium is considered to
be highly toxic versus trivalent chromium. In COPC selection, total chromium was assumed to be
present in the trivalent form because it is unlikely that hexavalent chromium is the dominant species
in CED Area media. The following table compares EPCs used in the evaluations for total chromium
to the corresponding screening criteria (based on an ILCR = 1x10°® or an HQ of 0.1).
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EPCs for Chromium | Residential RSLs — Cr Il Residential RSLs — Cr VI
Subsurface Soil (mg/kg)
Maximum = 24.9 Noncancer: 12,000 Noncancer: 23
Cancer: Not Applicable Cancer: 0.30
Shallow Groundwater (ug/L)
Maximum = 1 (total) Noncancer: 2,200 Noncancer: 4.4
Maximum = 1.1 (dissolved) Cancer: Not Applicable Cancer: 0.035
Intermediate Groundwater (ug/L)
Maximum = 1.4 (total) Noncancer: 2,200 Noncancer: 4.4
Maximum = 1 (dissolved) Cancer: Not Applicable Cancer: 0.035

If the screening criteria for hexavalent chromium had been used for COPC selection, chromium would
have been selected as a COPC for both soil and groundwater data sets. However, as stated
previously, it is unlikely that hexavalent chromium is the dominant species in CED Area media.

e Cobalt was selected as a COPC for soil and groundwater data sets based on exceedances of USEPA
RSLs. Uncertainty is associated with selecting cobalt as a COPC because cobalt is a naturally-
occurring metal and the conservative screening levels (based on USEPA criteria) are likely to be less
than background levels of cobalt expected at some sites. For example, the Maryland Department of
the Environment (MDE) selected revised criteria for cobalt of 50 mg/kg for soil and 100 ug/L for
groundwater based on Agency for Toxic Substances and Disease Registry (ATSDR) toxicity values
(MDE, 2013). These MDE values for cobalt are considerably greater than the current USEPA cobalt
RSLs for residential soil (23 mg/kg) and groundwater (6 ug/L). Cobalt would not have been selected
as a COPC for soil or groundwater at the Drum Removal Area if the MDE values for cobalt were used
for COPC selection instead of the USEPA RSLs. Additionally, cobalt concentrations in intermediate
groundwater exceeded those in shallow groundwater. Cobalt was not selected as a risk driver for
shallow groundwater, and shallow groundwater concentrations are likely more representative of site-
related contamination.

7.0 Summary and Conclusions

The HHRA for the CED Area Drum Removal Area evaluated potential risks and hazards for exposures to
subsurface soil, shallow-zone groundwater, and intermediate-zone groundwater. Subsurface samples
collected in October 2013 and groundwater samples collected in September/October 2014 were used in
the HHRA and were compared to conservative screening levels for direct contact exposures and, for soll,
risk-based screening levels for migration to groundwater. Vapor intrusion exposures for groundwater
were evaluated separately (see Attachment A-2). Screening criteria for trivalent chromium were used to

evaluate total chromium data in the HHRA because historical site activities for the CED Area do not
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suggest that hexavalent chromium would be a significant contaminant at any sites in the investigation

area.

Risk drivers for direct contact exposures are presented below.

Environmental Medium | Receptors Evaluated Risk Drivers

Construction Worker,
Industrial Worker,

Subsurface Soil . None
Recreational User,
Hypothetical Resident
Shallow Groundwater Construction Worker, None

Hypothetical Resident

1,1,2,2-tetrachloroethane,
1,1,2-trichloroethane,

Intermediate Hvpothetical Resident cis-1,2-dichloroethene,
Groundwater® yp trichloroethene,

vinyl chloride,
cobalt®

1 Intermediate groundwater samples (collected 50 feet bgs) may be more representative of off-site contamination
sources than site-specific contamination.

2 Cobalt would not be identified as a COPC or a risk driver if revised criteria for cobalt from MDE (2013) had been
used for COPC selection.

No unacceptable medium-specific risks or risk drivers were selected for subsurface soil or shallow
groundwater based on the HHRA; therefore, no chemicals of concern (COCs) are selected for these
media. Although unacceptable risks and risk drivers were identified for intermediate groundwater, the
intermediate groundwater samples likely are more representative of off-site contamination than site-
specific contamination. Thus, the risk drivers (COCs) identified above for the intermediate groundwater

are not selected as COCs for the Drum Removal Area.
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TABLE A-3.1
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA

FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND
|§unarlo Timeframe: CurrentFuture PAGE 1 OF 2
Medlum: Subsurface Soll
Exposure Medium: Subsurface Soil
Frequency Concentration | NCBC Davisvilla RIDEM Diract Ratonale for |
Exposure CAS Chemical Minimum Maximum Units Sample of Maximum of Range of Used for Background USEPA RSL Contact Criterla COPC | Contaminant
Point Number Concentration” | Concentration!? Concentration Detection | Nondetects® S @ 5 Residontial®™ Flag | Delefion or
resning Valug! Residontial™ Selection”
Drum Removal [VOLATILES
Area 87841 _|Acsions 93J 93J | UGIKG DRUM-08-S0IL 1718 21-33 9.3 NA 6100000 N 7800000 No BSL
156592 |as-1,2-Dichlarosthsna 10.3 4.4 UG/KG DRUM-12-50IL 218 0.42-0.65 14.4 NA 16000 N 630000 No BSL
79018 _|Trichioroathene 114 7 UG/KG DRUM-12-80IL 318 0.42 - 0.65 7 NA 410 NP 13000 No BSL
SEMIVOLATILES
64562 |Diethyl Phihalate 140 .1 2100 UGIKG TP-03-PIPE 4118 34.8-37 2100 NA 4900000 N 340000 No BSL
131413_|Dimethyl Phthalate 220 770 UG/KG DRUM-07-50ILD 16/18 - 770 NA NA 1900000 No BSL
206440 |F|uummhane 74.7 J 82.9J UG/KG DRUM-01-50IL 218 34.8-37.4 £3.9 NA 230000 N 20000 No BSL
129-00-0_|Fyrene 73.7 J 73.7 J UG/KG TP-0B-S0IL 1118 35.4 - 37.4 73.7 NA 170000 N 13000 No BSL
[FCBS
11096-82-5 | Aroclor-1260 | 124 | 722 | ueKG | DRuMo7soLD | 18Me | - | 72.2 NA 240C | 10000 | No_| BSL
METALS
FZPE Y Aluminun 1100 J 12000 | MG/KG TP-D1-PIPE 1618 - NA ASL
7440-36-0 | Antimony 0.778 J 0.778 ) _| MG/KG DRUM-08-SOIL 1718 1.08-12 10 No BSL
7440-38-2 |Arsenic 1.46 5.62 MG/KG DRUM-08-SOIL 1618 - 7 No o
7440-39-3 |Barium 12.4 20.8 MG/KG TP-D3-PIPE 16/18 - 5500 No BSL
7440-41-7_|Barylium 0.182 J 0.532J | MGIKG TP-O1-PIFE 18118 - 15 No BSL
7440-43-9 |Cadmium 0138 J 0143 J | MG/KG DRUM-05-S0IL 218 0.13-0.144 38 No BSL
7440-70-2_|Caleium 298 J 770J | MGIKG DRUM-0S-50IL 1818 - NA No NUT
7440-47-3 |Chromium 598 J 249J) | MGKG DRUM-07-50IL 1818 - 1400 NV [ No BSL
7440484 [ 48 1.7 MGIKG TP-O2-FIPE 1818 - NA Yas ASL
5,87 19.9) | MGG TP-U2-PIPE 18118 - 3100 [ No_| BSL
2700 J 33400 J_| MGIKG DRUM-08-S0IL 16/18 - NA Yoa ASL
15.3 J 128J | MGKG DRUM-07-SOIL 1818 - 150 No BSL
995 3000 J | MG/KG TP-O1-PIPE 1818 - NA No NUT
104 371 | MGIKG TP-03-FIPE 1618 - 380 ﬁ ASL
0.005 J 0.028 MG/KG TP-0B-S0IL 18/18 - 23 No BSL
7.47 205 MG/KG TP-02-FIPE 1818 - 1000 No BSL
TP-01-PIPE, TP-03-
7440-03-7 |Potassi 404 J 084 MG/KG PIPE 1618 - NA No NUT
7782-45-2 |Selenium 0.411J 151J | MGKG TP-D1-PIFE 14118 | 0.454 - 0.465 380 No BSL
7440-22-4 |Silver 0.724 J 213J | MGIKG DRUM-08-50IL 1818 - 200 No BSL
7440-235 [Sodium 234 492J | MGIKG TP-04-S0IL 1818 - NA No NUT
7440-62-2 |Vanadium 10.87 202 MG/KG TP-02-FIPE 1818 - 650 No BSL
7440666 |Zinc 36.9 56.5 MG/KG TP-08-80IL 16118 - 6000 No BSL
MISCELLANEOUS PARAMETERS
; Cyanide I 0.036J | 0195 | MGIKG | TP-05-50IL [ ens_Jois2-o18] o195 LT Z1N_]| 200 | No | BSL
PETROLEUM HYDROCARBONS
| —  TTPH{CO9-Ca0) I 6981 J | 106263J | UG/KG | DRUMOSSOIL | 1818 | - [ 106263 NA NA I 500000 [ No ] BSL
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separats samples when determining the minimum and maximum concentrations, C = Carcinogan

2 - Values prasentad ara sample-spacific quantitation limits.

3 - Tha maximum dstacted concentration is used for screaning purposes.

COPC = Chemical of potential concem
J = Estimatad valus



TABLE A-3.1
OCCURRENCGE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA

FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND
Scenario Timeframe: Curmront/Future PAGE20QF 2
Medium: Subsurface Soll
Exposure Medium: Subsurface Soil
F Concentration | NCBC Davisville RIDEM Direct onsleior
Exposure CAS — Minimum Maximum Unitg | SemPle of Maximum "“::“"’ Range of R bt USEPA RSL Contact Criterla | GOPC| Contaminant
. s ) 2 i jal® Delation or
Point Number Concentration'” | Concentration Concentration Datection | Nondetacts Scresning® Valus® Residential Residential™ Flag !

4 - The maximum concentration frem the seil background data set is presented for comparisen only.

5 - United States Environmental Protection Agency (USEPA) Regional Screening Levels (R8Ls) for Chemical Contaminants at Superfund Sites, January 2015.
Screening levels are based on a lifetima cancer risk of 1E-08 or a noncancer hezard quetient (HQ) of 0.1.

8 - Rhode Island Department of Envircnmental Management (RIDEM), DEM-DSR-01-93, November 2011.

7 - The chemical is selected as a COPC if the maximum detected concantration exceeds the risk-based COPC screening leval.

8 - One-tenth the noncarcinogenic value is less than the carcinogenic value; therefore, the nencarcinegenic value is presented.

9 - Value is for total PCBs.

10 - Arssnic concentrations wers less than the RIDEM Method 1 Direct Exposure Criterion for arsenic of 7.0 mg/kg, which is based on the 95-percent uppsr confidence limit
of natural background across the state (RIDEM, November 2011). Consagusntly, arsenic was not sslacted as a COPC for soil.

11 - Value is for trivalent chromium,

12 - Value is for mercuric chloride {and cther mercury salts).

N = Nencarcinagen
NA = Not applicable/not available
ND = Not detected

Ratlonals Codes:
For salection as a COPC:
ASL = Above Screening Level and background

For slimination as a COPG:
BSL = Below scraening level
NUT = Essential nutrient

Assoclated Samples:
DRUM-01-S0IL
DRUM-05-50IL
DRUM-06-SOIL
DRUM-07-80IL
DRUM-07-80IL-D
DRUM-08-S0IL
DRUM-09-S0IL
DRUM-10-S0IL
DRUM-11-80IL
DRUM-12-80IL
TP-01-PIPE
TP-02-PIPE
TP-03-PIPE
TP-04-80IL
TP-05-50IL
TP-06-80IL
TP-O7-80IL
TP-08-80IL
TP-08-80IL



TABLE A-3.2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

|§unarlo Timeframe: CurrentFuture PAGE 1 OF 2
Medum: Subsurface Soll
Exposure Medium: Subsurface Soil
Frequen Concentration Range of USEPA S5L for RIDEM GA Ralionale for
Exposure CAS . Minlmum Maximum . Sample of Maximum requancy Range of COPC | Contaminant
Chomical . .| Unita of o Used for Background Groundwater Leachabllity -
Polnt Number Concentration'” | Concentration Concentration Datection | Nondetects Se m ) w0 & Flag Delefion or
reening Concentrations’ Protaction Critoria @
Selection™ |
Drum Removal | VOLATILES
Area 67-64-1 |Aceione 93J 93J UGKG DRUM-08-S0IL 119 21-33 9.3 NA NA No BSL
(R cis-1,2-Dichlorosthene 10.3 14.4 UG/KG DRUM-12-S0IL 2118 0.42 - .65 14.4 NA 1700 ASL
[EXGE Trichloroethene 114 7 UG/KG DRUM-12-S0IL EE] 0.42-0.65 7 NA 200 ASL
SEMIVOLATILES
84-66-2 |Die1.hy| Phthalate 140 J 2100 UG/KG TP-03-PIPE 418 348-37 2100 NA £100 NA No BSL
131-11-3 |Dimethyl Phthalate 220J 770 UGKG DRUM-07-SOIL-D 19/19 - 770 NA NA NA No NTX
208440 |Flunr'an|hana 74.7 J 83.9J UGKG DRUM-01-S0IL 2119 34.8-374 83.9 NA 829000 NA No BSL
129-00-0 |Fyrens 73.7 . 737 J UG/KG TP-08-SOIL 118 35.4 -37.4 73.7 NA 13000 NA No BSL
PCBS
Aroclor-1280 120 | 722 | ueke | DRuM07SOLD | 1918 | - | 72.2 | NA 10000 ASL
METALS
T428-00-5 |Aluminum 1100 J 12000 J MG/KG TP-01-PIPE 19/18 - 12000 NA No BSL
T440-36-0 FEU 00 0.778 . 0.778 J MG/KG DRUM-08-SOIL 118 1.08-1.2 0.778 NA ASL
7440-38-2 |Arsenic 1.48 5.62 MG/KG DRUM-09-50IL 19/19 - 5.82 NA No @
7440383 |Barium 12.4 209 MG/KG TP-03-FIPE 19/19 - 20.9 NA No BSL
7440-41-7 |Beryllium 0.182 J 0.532 J MG/KG TP-01-PIFE 19/19 - 0.532 NA No BSL
7440-43-9 [Cadmium 0133J 0143 J MG/KG DRUM-05-S0IL 218 013-0144 0.143 NA No BSL
7440-70-2 |Calcium 298 J 770 J MG/KG DRUM-09-S0IL 19/19 - 770 NA No NUT
Chremium 5.98 J 249 ) MG/KG DRUM-07-S0IL 1918 - 249 NA No BSL
4.6 1.7 MG/KG TP-03-PIFE 19/19 - 11.7 NA Yeos ASL
5.87 19.9J MG/KG TP-03-FIPE 19/19 - 19.9 NA | No | BSL
2700 J 33400 J MG/KG DRUM-09-50IL 19119 - 33400 NA Yos ASL
153 J 128 J MGKG DRUM-07-S0IL 19/19 - 128 NA Yos ASL
595 30 J | MG/KG TPO1-FIPE 19/19 - 3900 NA [ No | NUT
Manganase 104 371, MG/KG TP-03-PIPE 19/18 - an NA Yos ASL
7439-97-6 |Marcury 0.005 J 0.028 MG/KG TP-0B-SOIL 19119 - 0.028 NA No BSL
7440-02-0 |Nickel 7.47 206 MGKG TP-03-FIPE 19/19 - 20.5 NA No BSL
TP-01-PIPE, TP-03-
T440-08-7 |Potassium 404 J 864 MG/KG PIPE 19/18 - 884 NA No NUT
T782-48-2 B0 04114 1.514J MG/KG TP-01-FIPE 1519 0.454 - 0.485 1.51 NA Yos ASL
T440-22-4 §I0C 0,724 .) 213 .) MG/KG DRUM-08-SOIL 19/18 - 213 NA Yos ASL
T440-23-5 [Sodium 234J 452 J MG/KG TP-04-80IL 19/18 - 48.2 NA No NUT
7440-82-2 |Vanadium 10.87 20.2 MG/KG TP-03-PIFE 19/19 - 20.2 NA No BSL
7440668 |Zine 38.9 £8.5 MG/KG TP-OB-SOIL 19/19 - 56.5 NA No BSL
MISCELLANEOUS PARAMETERS
EESSPEZ Cyanide | 00364 | 0196J | MGKG | TP-05-50IL [ 85 Joi82-0138]  0.19% NA ASL
PETROLEUM HYDROCARBONS
——__|TPH (C0S-CAQ) T 5961 J | 106263 J | UG/KG | DRUMU9SOIL | 1918 | - [ 106263 | NA. NA 500000 [ No | BSL
Footnotes: Definitions:

1 - Sample and duplicate are considered as two separata samples when detarmining the minimum and maximum ccncentrations.
2 - Values prasantad are sample-spacific quantitation limits.
3 - The maximum datacisd concantration is used for screening purpesss,

COPC = Chemical of potential concern

J = Estimated valua

NA = Not applicable/not available



TABLE A-3.2
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA

FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND
Scenario Timeframe: Curmment/Future PAGE20QF 2
Medium: Subsurface Soll
Exposure Medium: Subsurface Soil
v 'onale for
O CAS ) Minimum Maximum . Sampls of Madmum Frequency Range of Concantration Range of USEPA $8L for RIDEM GA copc| Contaminant
Polnt Numbsasr Chomical ¢ tration® | @ trationt? Units Concentration of Nondetects® Used for Background Groundwater Leachabllity Fl Daleion or
onesniration™| onsentmton Detection | onoote Screening™ | Concentrations™ |  Protection™ Criteria™ * m

4 - The maximum concentration frem the seil background data set is presented for comparisen only. ND = Not detected
5 - United States Environmental Protection Agency (USEPA) Regional Screening Levels (R8Ls) for Chemical Contaminants at Superfund Sites, January 2015.

Protaction of groundwater values are risk-based soil screening levels {SSLs) representing a dilution attenuation factor (DAF) of 1. Ratlonale Codes:
8 - Rhode Island Department of Envircnmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concantration exceeds the risk-based COPC screening leval. ASL = Above screening level
8 - Value is for total PCBs.
9 - Argenic concentrations were less than the RIDEM Method 1 Direct Exposurs Critarion for arsanic of 7.0 mgikg, which is based on the 95-percent upper confidance limit For elimination as a COPC:

of natural background across the state (RIDEM, November 2011). Consequently, arsenic was not selected as a COPC for soil. BSL = Balow screening leval
10 - Valua is for trivalant chromium. NUT = Essential nutrient
11 - Value is Maximum Contaminant Lavel (MCL)-based S5L. NTX = No toxicity criteria
Shaded criterion indicates that the maximum detected concentration exceads one or mors screaning criteria, Shadad chemical name indicates that the
chemical was retained as 2 COPC.
Assoclated Samples:
DRUM-01-S0IL
DRUM-05-S0IL
DRUM-06-SOIL
DRUM-07-30IL
DRUM-07-50IL-D
DRUM-08-SOIL
DRUM-03-SOIL
DRUM-10-SOIL
DRUM-11-80IL
DRUM-12-50IL
TP-01-PIPE
TP-02-PIPE
TPO3-PIPE
TP-04-80IL
TP-05-80IL
TP-06-8CIL
TP-O7-S0IL
TP-08-80IL

TP-08-S0IL



TABLE A-3.3

CONSTRUGTION EQUIPMENT DEPARTMENT AREA
FORMER NCHC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

'OCCURRENCE, DISTRIBUTION, AND SEL ECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REMOVAL AREA - SHALLOW GROUNDWATER

Scenaric Timeframs: CumrentiFuture PAGE10F 2
Madium: Groundwatar
ure Medlum: @moundvater
Rangs of Rafiorale for
Exposurs CAS Chemical Minimum Madmum Units Sample of Maxdmum FM::""’ Range of Gnm:’bn Upgradient! USEPARSL - Tap USEPA MCL® '?'IDE“ GA RIDEN GB cOPG| Comtaminamt
Point Number m Goncantration Detoction Nondetects™ ing™ Background Watar™ o ™ a o Flag Dulstion er
o Concentrations™ ’ v Salerton™
Drum Ramoval (VOLATILES
Arsa MW03-175-NWG-
093014, MW03-175-
156-59-2 |cis-1,2-Dichloroethene 13 13 ug/L NWG-093014-D 13 05-0.5 1.3 NA 36N 70 70 2400 No BSL
MWOD3-175-NWae-
Fi:aU Sl Trichioroethene 1.1 37 ug/L 093014-D 3/3 - 37 NA 5 5 540 ASL
METALS
MW03-175-NWe-
7429-90-5 |Aluminum 23.3 37.6 ug/L 093014-D 2/3 17.8-17.8 37.6 NA 2000 N NA NA NA No BSL
MW03-175-NWG-
7440-36-0 |Antimony 0.21) 0.21) ug/L 093014-D 1/3 0.2-0.2 0.21 NA 0.78 N NA [ NA No BSL
MWO03-175-NWG-
7440-39-3 |Barlum 8.5 15.6 ug/L 093014-D 2/3 5.2-5.2 15.6 NA 380 N 2000 2000 NA No BSL
MW(03-155-NWG-
7440-43-3 |Cadmium 0,12 ) 0.7 ) ug/L 100114 /3 0,15 -0.15 0.7 NA 0,92 N 5 5 NA No BSL
MWO03-165-NWG-
7440-70-2 |Calclum 3450 7140 ug/L 100814 3/3 - 7140 NA NA NA NA NA HNo NUT
MW3-175-NWG-
7440-47-3 |Chromium 0,81) 1) ug/L 093014-D 3/3 - 1 NA 100 10 NA No BSL
MWO03-175-NWG-
093014, MWO03-175-
7440-484 .. 7.3 7.3 ug/L NWG-093014-D 1/3 0.034 - 0.64 7.3 NA NA NA NA ASL
MW03-175-NWG-
7440-50-8 |Copper 151 1.9) ug/L 093014-D 1/3 0.38 - 0.46 1.9 NA 1300 NA NA No BSL
MW032-175-NWG-
093014, MWD3-175-
7439-95-4 |Magnesium 1019 2240 ugfL NWG-093014-D 3fa - 2240 NA NA NA NA No NUT
MW03-175-NWa-
093014, MW03-175-
7439965 LoLLCTNTT 10.6 110 u;IL NWG-093014-D 3/3 - 110 NA NA NA NA ASL
MWD3-175-NWG-
7440-02-0 |Nicksl 0.95 ) 10.5 ugfl D92014 3/3 - 10.5 NA 39 N NA 100 NA No BSL
MWD03-175-NWG-
7440-09-7 |F 772 1430 u;IL 093014-D 3/3 - 1490 NA NA NA NA NA No NUT
MWD3-175-NWG-
7440-23-5 |Sodium 6690 1140 ugfl 093014-D 3/3 - 11400 NA NA NA NA NA No NUT
MW03-155-NWG-
100114, MW03-165-
7440-62-2 |Vanadium 0.77 ) 0.84 | ugfL NWG-100614 3/3 1-1 0.84 NA 8.6 N NA MNA NA No BSL
MWO2-175-NWe-
TM0-666 |Zinc 1.2) 11.2 ug/L 093014 3/3 - 11.2 NA GO0 N NA NA NA Nao BSL
DISSOLVED METALS
MW03-175-NWG-
7429-90-5 |Aluminum 33.6 35 u!IL 093014-D 1/3 15.2 - 20.7 35 NA 2000 N NA NA NA No BSL
MW03-175-NWG-
7440-36-0 |Antimony 0.211) 0.21 ) ugfl 093014-D 1/3 0.2-0.2 0.21 NA 0.78 N NA 6 NA No BSL




TABLE A-3.3

'OCCURRENCE, DISTRIBUTION, AND SEL ECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REMOVAL AREA - SHALLOW GROUNDWATER

CONSTRUGTION EQUIPMENT DEPARTMENT AREA
FORMER NCHC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Scenaric Timeframs: CumrentiFuture PAGE 20F 2
Modium: Groundwatar
ure Medlum: @moundvater
Range of Raflonale for
Exposurs CAS Chemical Minimum Madmum Units Sample of Maxdmum FM::""’ Range of Gnm:’bn Upgradient! USEPARSL - Tap USEPA MCL® '?'IDE“ GA RIDEN GB cOPG| Comtaminamt
Point Number w m Goncantration Detoction Nondetects™ ing™ Background Watar™ o ™ a o Flag Dulstion er
o Concentrations™ ’ v Salerton™
MWD3-175-NWG-
Drum 7440-39-3 |Barlum 8.2 15.8 ug/L 093014-D 2{3 54-54 15.8 NA 380 N 2000 2000 NA Na BSL
Aron MWD3-175-NWG-
7440-43-5 |Cadmium 0.13) 0.92 | ug/L 093014 13 0.15-0.15 0.92 NA 092 N 5 5 NA No BSL
MWOD3-175-NWae-
7440-70-2 |Calcium 3610 5840 ug/L 093014-D 3/3 - 6840 NA NA NA NA NA Na NUT
MWD3-155-NWG-
7440-47-3 |Chromium 0.84 ) 111 ug/L 100114 3/3 - 11 NA 2200 ¢ 100 100 NA No BSL
MWOD3-175-NWae-
7440-48-4 |Cobalt 7.2 74 ug/L 093014-D 1/3 0.051 - 0.66 74 NA NA NA NA Na Reg. [
MWO03-175-NWaG-
7440-50-8 |Copper 121 31 ug/L 093014-D F/E] 1-1 3.1 NA 80N 1300 NA NA No BSL
MWO03-175-NWaG-
7439-95-4 |M; iurm 969 2280 ug/L 093014-D 3/3 - 2280 NA NA NA NA NA Na NUT
MW03-175-NWG-
7439-96-5 10.1 107 ug/L 093014-D 3/3 - 107 NA NA NA NA No Reg. [
MWO03-175-NWae-
7440020 |Nickel 1.8 11 ug/L 093014-D 3/3 - 11 NA 39 N NA 100 NA No BSL
MW03-175-NWG-
7440-09-7 |Potassium 808 1550 ug/L 093014-D 3/3 - 1550 NA NA NA NA NA No NUT
MWD03-175-NWG-
7440-23-5 |Sodium 6430 11700 ug/L 093014-D 3/3 - 11700 NA NA NA NA NA No NUT
MW03-165-NWG-
100614, MW03-175-
7440-62-2 d 1) 1) ug/L NWG-053014-D 2/3 1-1 1 NA 8.6 N NA NA NA No BSL
MWO3-175-NWG-
7H0-66-6 |2Inc 2 14.2 ug/L 093014-D 3fa - 142 NA 600 N NA NA NA No BSL
Footnotas Definitions:
1 - Sample and duplicate are considerad as two separate samples when determining the minimum and maximum concentrations. C=Carcinogen

2-Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4- No background data are lable for Drum | Area gr dhy a
5 - USEPA Regional Screening Levels [RSLs) for Chemical Comtaminants at Superfund Sites, January 2015. RSLs are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient {(HQ} of D.1.
& - Federal Maximum Contaminant Levels {MCLs), 2012 Edition of the Drinking Water Standards and Health Advisories, Office of Water, Washington, D.C. EPA 822-5-12-001. April.
7 - Rhode Island Department of Environmental Management {RIDEM), DEM-DSR-01-93, Novernber 2011,
8- The chemical ks selected as a COPC If the maximum ation ds the risk-based COPC screening level and Is greater than
9- Ona-terth the noncrcinogenic screening level is lass than the carcinogenic screaning leval; therefore, the i i ing level is pr
10 -The screening value is for trivalent chromium.
11 - In accordance with USEPA Region | guidance, only total metals groundwater results are used in the risk assessment; dissoheed
metals results are presented for Informetion purposes only and are not used for COPC selection.
Shaded criterion indi that the i | i concentration ds one or more screening criteria. Shaded chemical name indicates that the
chamlcal was retalned as a COPC.

athons.

h
backgr

Associated Samples:
MW03-155-NWG-100114
MW03-165-NWG-100614

MWO03-173-NWG-033014
MW03-175-NWG-093014-D

COPC = Chemical OF Potentlal Concern

J = Estimated value
N = Noncarcinogen

NA = Not Applicable/Not Available

Rationale Codes:
For selection as a COPC:

ASL = Above Screening Level

For eliminatien as a COPC:

BSL = Below COPC Screening Level

NUT = Essential nutrient

Reg. | = USEPA Reglon | guldance




TABLE A-3.4
‘OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REVMOAL AREA - INTERMEDIATE GROUNDWATER
CONSTRUGTION EQUIPMENT DEPARTMENT AREA
FORMER NCHC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Scenaric Timeframs: Cument/Future PAGE10F 2
Madium: Groundwatar
ure Medlum: @moundvater
Rangs of Rafiorale for
Exposurs CAS Chemical Minimum Madmum Units Sample of Maxdmum FM::""’ Range of Gnm:’bn Upgradient! USEPARSL - Tap USEPA MCL® '?'IDE“ GA RIDEN GB cOPG| Comtaminamt
Point Number w m Goncantration Detoction Nondetects™ ing™ Background Watar™ o ™ a o Flag Dulstion er
o Concentrations™ ’ v Salertion™
Drum Ramoval (VOLATILES
Arsa MWO3-161-NWG-
1,1,2,2-Tetrachlorosthana 65 65 ug/L 102814 1/3 0.5-0.5 65 NA
MWO2-161-NWG-
1,%2-Trichloroathane 5.6 5.6 ug/L 102814 1/3 1-1 5.6 NA
MWO3-161-NWG-
ds-1,2-Dichioroathane 100 1060 ug/L 102814 1/3 0.5-0.5 100 NA
MWO3-161-NWG-
trans-1,2-Dichloroathana 44 44 ug/L 102814 1/3 1-1 44 NA
MWO3-161-NWG-
Trichloroathana 4.9 170 ug/L 102814 2/3 05-0.5 170 NA
MWO03-161-NWG-
¥inyl Chiorida 2.4 24 ug/L 102814 1/3 05-0.5 24 NA
MWO03-151-NWG-
7429-90-5 |Aluminum 21 88.2 ug/L 092914 3/3 - 88.2 NA 2000 N NA NA NA No BSL
MWO3-151-NWG-
7440-36-0 |Antimony 0.22) 0.53 ) ug/L 092914 3/3 - 0.53 NA 0.78 N NA [ NA No BSL
MWO3-151-NWG-
7440-39-3 |Barium 10.8 13 ug/L 092914 3/3 - 18 NA 380 N 2000 2000 NA No BSL
MWO3-151-NWG-
7440-43-9 |Cadmiurn 0.29) 0.29 ) ug/L 092914 1/3 0.15-0.15 0.29 NA 092 N 5 5 NA No BSL
MWO3-16-NWG-
7440-70-2 |Calcium 7390 9590 ug/L 102814 3/3 - 9590 NA NA NA NA NA No NUT
MWO03-151-NWG-
7440-47-3 |Chromium 1.2 1.4) u;IL 092914 2{3 0.25-0.25 1.4 NA 2200 N 100 100 NA BSL
MWO3-151-NWG-
7.2 16.7 ug/lL 092914 3/3 - 16.7 NA 06N NA NA NA ASL
MWO03-161-NWG-
0.29 ) 0.29 ) ug/L 102814 113 0.38- 0.68 0.29 NA m 1300 NA NA BSL
MWO3-161-NWG-
1500 10850 ugfl 102814 3/3 - 10800 NA 1400 N NA NA NA ASL
MWO03-161-NWG-
2380 3700 ug/L 102814 3/3 - 3700 NA * NA NA NA NUT
MWO3-161-NWG-
40.3 373 ugfl 102814 3/3 - 373 NA 43N NA NA NA ASL
MWO3-151-NWG-
7440-02-0 |Nicksl 16.8 25.3 Uiﬂ- 092914 3/3 - 25.3 NA 39 N NA 100 NA No BSL
MWO3-161-NWG-
7440-09-7 |Potassium 1510 1670 ugfl 102814 3/3 - 1670 NA NA NA NA NA No NUT
MWO3-151-NWG-
7440-23-5 |Sodium 16300 22300 u!IL 092914 3/3 - 22300 NA NA NA NA NA No NUT
MWO3-17-NWG-
7440-62-2 di 0.63 ) 0.63 ) u!IL 100214 1/3 1-1 0.63 NA 8.6 N NA NA NA No BSL
MWO3-161-NWG-
7440-66-5 |Zinc 22,1 6.5 J ugfl 102814 3/3 - £0.5 NA 6500 N NA NA NA No BSL




TABLE A-3.4

‘OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DRUM REVMOAL AREA - INTERMEDIATE GROUNDWATER
CONSTRUGTION EQUIPMENT DEPARTMENT AREA
FORMER NCHC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

Scenaric Timeframs: Cument/Future PAGE 20F 2
Madium: Groundwatar
ure Medium: Qroundwater
Rangs of Rafiorale for
Exposurs CAS Chemical Minimum Madmum Units Sample of Maxdmum FM::""’ Range of Gnm:’bn Upgradient! USEPARSL - Tap USEPA MCL® '?'IDE“ GA RIDEN GB cOPG| Comtaminamt
Point Number m Goncantration Detoction Nondetects™ ing™ Background Watar™ o ™ a o Flag Dulstion er
o Concentrations™ ’ v Salertion™
Drum | |DISSOLVED METALS
Arsa MWO3-161-NWG-
7440-360 |Antimony 0,32 ) 0.32 ) ug/L 102814 1/3 0,2-0.2 0.32 NA 0,78 N NA [ NA No BSL
MWO2-151-NWG-
7440-39-3 |Barium 10.9 18.7 ug/L 092414 3/3 - 18.7 NA 380 N 2000 2000 NA No BSL
MWO3-161-NWG-
7440-70-2 |Calclum 752 D880 ug/L 102814 3/9 - 2280 NA NA NA NA No NUT
MWO3-151-NWG-
7440-47-3 |Chromium 0.83 ) 1) ug/L 092414 2/3 0.25-0.25 1 NA 100 1003 NA No BSL
MWO3-151-NWG-
7440-48-4 |Cobalt 74 17.2 ug/L 092914 3/3 - 17.2 NA NA NA NA Ho Reg. ™
MWO03-161-NWG-
7440-50-8 |Copper 0.74 ) 0.85 ) ug/L 102814 2/3 11-11 .85 NA 1300 NA NA No BSL
MWO3-161-NWG-
7439896 |iron 1490 10900 ug/L 102814 3/3 - 10900 NA NA NA NA No Reg. [0
MWO3-161-NWG-
7439-95-4 n 2420 armn ug/L 102814 3/3 - I NA NA NA NA HNo NUT
MWO03-161-NWG-
7439-95-5 |Manganese 40 377 ug/L 102814 3/3 - 377 NA NA NA NA No Reg. [0
MWO3-151-NWG-
7440-02-0 |Nicke| 17.2 25.5 ug/L 092514 3/3 - 25,5 NA 39 N NA 100 NA No BSL
MWO03-161-NWG-
7440-08-7 |Potassium 1540 1750 ug/L 102814 3fa - 1750 NA NA NA NA NA No NUT
MWO3-151-NWG-
7440-23-5 |Sodium 16800 22200 ug/L 092414 3/3 - 22201 NA NA NA NA NA No NUT
MW03-161-NWG-
740666 |2Ine 21.1 8571 ug/L 102814 3fa - B57 NA 600 N NA NA NA No BSL
Footnotas Definitions:
1 - Sample and duplicate are considerad as two separate samples when determining the minimum and maximum concentrations. €= Carcinogen

2 -Values presented are sample-specific quantitation limits,

3 - The maximum detected concentration is used for screening purposes.

4- No background data are

lable for Drum

COPC = Chemical Of Patentlal Concern

) = Estimated value
N = Noncarcinogen

5 - USEPA Regional Screening Levels [RSLs) for Chemical Comtaminants at Superfund Sites, January 2015. RSLs are based on a lifetime cancer risk of 1E-06 or a noncancer hazard quotient NA = Nat Applicable/Not Available
&- Fedaral Maximum Contaminant Levels {MCLs), 2612 Edltion of the Drinking Water Standards and Health Advisories. Office of Water, Washington, D.C, EPA 822-5-12-001. April,
7 - Rhode Island Department of Environmental Management {RIDEM), DEM-DSR-01-93, Novernber 2011,

&-The chemical Is selected as a COPC I the maximum

atlon

9- Ona-terth the noncrcinogenic screening level is lass than the carcinogenic screaning leval; therefore, the
10 -The screening value is for trivalent chromium.
11 - In accordance with USEPA Region | guidance, only total metals groundwater results are used in the risk assessment; dissoheed

metals results are presented for Informetion purposes only and are not used for COPC selection.

Shaded criterion indi

that the ! |

i concentration d

chamlcal was retalned as a COPC.

Associated Samples:
MWO03-151-NWG-092914
MW03-161-NWG-102814

MWO03-16|-NWG-102814-D
MWO3-171-NWG-100214

ds the risk-based COPC screening level and Is greater than

h
backgr

ing level is pr

-one or mora screening criteria. Shaded chemical name indicates that the

athons.

Rationale Codes:

For selection as a COPC:
ASL = Above Screaning Lavel

For elimination as a COPC:

BSL = Below COPC

Screening Level

NUT = Essential nutrient
Reg. | = USEPA Region | guidance




TABLE A-3.5

SUMMARY OF CONSTRUCTION WORKER RISKS AND HAZARD INDICES FOR EXPOSURES TO SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Incremental Lifetime Carcinogenie Risk {ILCR) Estimated Non-Carcinogenic Hazard Quotient {HQ)
Construction Worker Construction Worker
Chemical 95% UGL (myg/kg) RBC™ (mg/kg) Estimated ILCR Primary Target Organs REC {mg/kg) Estimated HQ

Aluminum 10700 NA NA Central Nervous Systam 47000 0.23
Cobalt 7.2 79 9.1E-08 Thyroid 180 0.040
Iron 17900 NA NA Gastrointastinal System 410000 0.044
Manganese 177 NA NA Cenfral Nervous System 490 0.36

Total ILCR 9E-08 Total HI| 0.7

1 - Risk-based concentrations (RECs) were calculated using toxicity criteria from USEPA, January 2015 and exposure assumptions based on USEPA guidance when applicable (see text).

H| = Hazard Index
HQ = Hazard Quetient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

RBC = Risk-Based Concentration

UCL = Upper Confidence Limit



TABLE A-3.6

SUMMARY OF CONSTRUCTION WORKER RISKS AND HAZARD INDICES FOR EXPOSURES TO SHALLOW GROUNDWATER
HUMAN HEALTH RISK EVALUATION - CED AREA DRUM REMOVAL AREA
FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

Incremental Lifetime Carcinogenic Risk {ILCR)

Estimated Non-Carcinogenic Hazard Quotient {HQ)

1 - The maximum concentration was used in place of the 95% UGL concentration because thers were only three samples in the data set.

Maximum Concentration'”? | Construction Worker Construction Worker
Chemical {ugiL} PRG™ (ugi) Estimated ILCR Primary Target Organs PRG™ {ug/l) Estimatsd HQ
Cardionvascular System,
Trichloroethene 3.7 5.1 7.3E-07 Fatotoxicity, Immuna 1400 0.0026
Cobakt 7.3 NA NA Thyroid 58 0.13
Manganese 110 NA NA Coniral Nervous Systesm 470 0.23
Total ILCR 7E-07 Total H-I| 0.4

2 - Preliminary remediation goals (FRGs) were calculated using toxicity criteria from USEPA, January 2015 and exposure assumptions based on USEPA guidance when applicable {see taxt).

HI = Hazard Index
HQ = Hazard Quotient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

PRG = Preliminary Remediation Goal

UCL = Upper Confidence Limit




SUMMARY OF INDUSTRIAL RISKS AND HAZARD INDICES FOR EXPOSURES TO SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA

TABLE A-3.7

FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

Incremental Lifetims Carcinegenic Risk (ILCR)

Estimated Non-Carcinogenic Hazard Quotient {HQ)

USEPA Industrial RSL" USEPA Industrial RSL"
Chemical 95% UCL (mgikg) (mg/kg) Estimated ILCR Primary Targst Organs {mg/kg) Estimated HQ
[ Aluminum 10700 NA NA Central Nervous System 1100000 0.0097
Cobalt 7.2 1900 3.8E-09 Thyroid 350 0.021
Iron 17900 NA NA Gastrointestinal System 820000 0.022
|Manganese 177 NA NA Central Nervous System 26000 0.0068
Total ILCR 4E-09 Total H-I| 0.08

1 - USEPA Ragional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.

HI = Hazard Index
HQ = Hazard Quotient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

RSL = Ragional Screening Level

UGCL = Upper Confidence Limit




TABLE A-3.8

SUMMARY OF RECREATIONAL USER RISKS AND HAZARD INDICES FOR EXPOSURES TO SUBSURFACE SOIL

FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA

Incremental Lifetims Carcinegenic Risk (ILCR)

Estimated Non-Carcinogenic Hazard Quotient {HQ)

Recreational RBC'" Recroational RBC'"
Chemical 96% UCL (mpikg) {mgikg) Estimated ILCR Primary Target Organs {mg/kg) Estimated HQ
| Aluminum 10700 NA NA Central Nervou System 550000 0.018
Cobalt 7.2 72000 1.0E-10 Thyroid 160 0.045
Iron 17900 NA NA Gastrointestinal System 380000 0.047
|Manganese 177 NA NA Central Nervou System 13000 0.014
Total ILCR 1E-10 Total H-I| 0.1

1 - Risk-based concentrations (RBCs) were calculated using toxicity criteria from USEPA, January 2015 and exposure assumptions based on USEPA guidance when applicable {see text).
Carcinogenic RBCs are for the lifelong recreational user. Non-carcinogenic RBCs are for the child recreational user.

HI = Hazard Index
HQ = Hazard Quotient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

RBC = Risk-Based Goncentration

UCL = Upper Confidence Limit




TABLE A-3.9

SUMMARY OF RESIDENTIAL RISKS AND HAZARD INDICES FOR EXPOSURES TO SUBSURFACE SOIL
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA

NORTH KINGSTOWN, RHODE ISLAND

FORMER NCBC DAVISVILLE

Incremental Lifetims Carcinogenic Risk (ILCR)

Estimated Non-Carcinogenic Hazard Quotient (HQ)

USEPA Residential RSL™ USEPA Residential RSL"
Chemical 95% UCL (mg/kg) (mg/kg) Estimated ILCR Primary Targst Organs {mp/kg) Estimated HQ
[ Aluminum 10700 NA NA Central Nervous System 77000 0.14
Cobalt 7.2 420 1.7E-08 Thyroid 23 0.31
Iron 17900 NA NA Gastrointastinal System 55000 0.33
|Manganese 177 NA NA Central Nervous System 1800 0.10
Total ILCR 2E-08 Total H-I| 0.8

1 - USEPA Ragional Scraening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.

HI = Hazard Index
HQ = Hazard Quotient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

RSL = Ragional Screening Level

UCL = Upper Confidence Limit




TABLE A-3.10

SUMMARY OF RESIDENTIAL RISKS AND HAZARD INDICES FOR EXPOSURES TO SHALLOW GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA

NORTH KINGSTOWN, RHODE ISLAND

FORMER NCBC DAVISVILLE

Incremental Lifetims Carcinogenic Risk (ILCR)

Estimated Non-Carcinogenic Hazard Quotient (HQ)

Maximum Concentration'’| USEPA Tap Water RSL™ USEPA Tap Water RSL™
Chemical {ugiL) (ugil) Estimated ILCR Primary Targst Organs {ugil) Estimated HQ
Cardiovascular System,
Trichloroethene 3.7 0.49 7.6E-06 Fatotoxicity, Immuna 2.8 1.3
Cobalt 7.3 NA NA Thyroid 8 1.2
Manganese 110 NA NA Central Nervous System 430 0.3
Total ILCR BE-08 Total HI| 3
1 - The maximum cencentration was used in place of the 95% UCL concentration because were only three samplas in the data set.
2 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.
T n Hi
HI = Hazard Index
HQ = Hazard Quotient Total CNS HI = 0.3
ILCR = Incremental Lifetime Carcinogenic Risk Total Kidney HI = 1
NA = Not Applicable Total Liver HI = 1
RSL = Regional Screening Level Total Thyroid HI = 1

UCL = Upper Confidence Limit




TABLE A-3.11

SUMMARY OF RESIDENTIAL RISKS AND HAZARD INDICES FOR EXPOSURES TO INTERMEDIATE GROUNDWATER
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Incremental Lifetims Carcinogenic Risk (ILCR) Estimated Non-Carcinogenic Hazard Quotient (HQ)
Maximum Concentration'’| USEPA Tap Water RSL™ USEFA Residantial RSL™®
Chemical {ugiL) (ugil) Estimated ILCR Primary Targst Organs {ugil) Estimated HQ
1.1 .2.:!-Te1rachloroeﬂ|anaz!’ 1) 0.078 8.6E-04 Liver 360 0.18
1,1,2-Trichloroathane 5.6 0.28 2.0E-05 Whole Body 0.41 14
cis-1,2-Dichloroethene 100 NA NA Kidney 36 2.8
trans-1.2-Dichlorosthene 44 NA NA Blood 360 012
Cardiovascular System,
Trichlorosthena'® 170 0.49 3.5E-04 Fetotoxicity, Immune 2.8 61
Vinyl chioride™ 24 0.019 1.3E-04 Liver 44 0.055
Cobalt 16.7 NA NA Thyroid ] 2.8
Iron 10800 NA NA Gastrointsstinal System 14000 0.8
Manganese 373 NA NA Central Nervous System 430 0.8
Total ILCR 1E-03 Total HI| 82
1 - The maximum concentration was used in place of the 5% UCL concentration because were only three samples in the data set.
2 - USEPA Ragional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015. T n Hi
HI = Hazard Index Total Blood HI = 0.1
HQ = Hazard Quotient Total Cardiovascular System Hi = 61
ILCR = Incremental Lifetime Carcinogenic Risk Total Central Nervous System HI = 0.9
NA = Not Applicable Total Fetotoxicity HI = 61
RSL = Ragional Screening Level Total Gastrointestinal System Hl= 0.8
UGCL = Upper Confidence Limit Total Immune Hi = 61
Total Kidney Hi = 3
Total Liver HI = 0.2
Total Thyroid HI = 3
Total Whole Body HI = 14
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Risk Estimates Including Arsenic



TABLE A-3.12

SUMMARY OF CONSTRUCTION WORKER RISKS AND HAZARD INDICES FOR EXPOSURES TO SUBSURFACE SOIL - INCLUDING ARSENIC
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA
FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

Incremental Lifetime Carcinogenie Risk {ILCR) Estimated Non-Carcinogenic Hazard Quotient {HQ)
Construction Worker Construction Worker
Chemical 95% UCL (mp/kg) RBC'" (mg/kg) Estimated ILCR Primary Target Organs REC™ (mgikg) Estimated HQ

Aluminum 10700 NA NA CNS 47000 0.23
Arsenic 2.7 32 8.4E-08 Skin, CVS 96 0.028
Cobalt 7.2 79 9.1E-08 Thyroid 180 0.040
Iron 17900 NA NA GS 410000 0.044
Manganasa 177 NA NA CNS 480 0.36

Total ILCR 2E-07 Total H-Il 0.7

1 - Risk-based concentrations (RBCs) were calculated using toxicity criteria from USEPA, January 2015 and exposure assumptions based on USEPA guidance when applicable (see text).

HI = Hazard Index
HQ = Hazard Quotient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

RBC = Risk-Based Concentration

UCL = Uppar Confidence Limit

Targst Levels: cumulative ILCR = 1E-05 for carcinogens, cumulative HI = 1 for noncarcinogens

Target Organ Abbroviations:
CNS = Central Nervous System
CVS = Cardiovascular System
(35 = Gastrointestinal System




TABLE A-3.13

SUMMARY OF INDUSTRIAL RISKS AND HAZARD INDICES FOR EXPOSURES TO SUBSURFACE 30IL - INCLUDING ARSENIC
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Incremental Lifetims Carcinegenic Risk (ILCR) Estimated Non-Carcinogenic Hazard Quotient (HQ)
USEPA Industrial RSL" USEPA Industrial RSL"
Chemical 96% UCL (mplkp) (mg/kp) Estimated ILCR Primary Targat Organg {mg/kg) Estimated HQ

Aluminum 10700 NA NA CNS 1100000 0.0097
Arsenic 2.7 3.0 9.0E-07 Skin, CVE 480 0.0066
Cobalt 7.2 1900 3.8E-09 Thyroid 350 0.021
Iron 17800 NA NA GS 320000 0.022
Manganess 177 NA NA CNS 26000 0.0088

Total ILCR BE-07 Total HI 0.06

1 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.

HI = Hazard Index
HQ = Hazard Quotient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

RSL = Regicnal Scresning Level

UCL = Upper Confidence Limit

Target Levels: cumulative ILCR = 1E-05 for carcinogens, cumulative HI = 1 for noncarcinogens

Target Organ Abbroviations:

CNS = Ceniral Nervous System

CVS = Cardiovascular System
GS = Gastrointestinal System




TABLE A-3.14

SUMMARY OF RECREATIONAL USER RISKS AND HAZARD INDICES FOR EXPOSURES TO SUBSURFACE SOIL

FORME

NORTH KINGSTOWN, RHODE ISLAND

R NCBC DAVISVILLE

HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA

Incremental Lifetims Carcinegenic Risk (ILCR)

Estimated Non-Carcinogenic Hazard Quotient {HQ)

Recreational RBC" Recreational RBC"
Chemical 95% UCL (mg/kg) (mg/kp) Estimated ILCR Primary Targat Organg {mg/kg) Estimated HQ
Aluminum 10700 NA NA CNS 550000 0.019
Arsenic 2.7 4.1 85.56E-07 Skin, CVE 216 0.013
Cobalt 7.2 72000 1.0E-10 Thyroid 160 0.045
Iron 17800 NA NA GS 380000 0.047
Manganess 177 NA NA CNS 13000 0.014
Total ILCR| 7E-07 Total HI 0.1

1 - Risk-based concentrations (RBCs) were calculated using toxicity criteria from USEPA, January 2015 and exposure assumptions based on USEPA guidance when applicable (see text).
Carcinogenic RBCs are for the lifelong recreational user. Non-carcinogenic RBCs are for the child recreational user.

HI = Hazard Index
HQ = Hazard Quotient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicable

RBC = Risk-Based Concentration

UCL = Upper Confidence Limit

Target Levels: cumulative ILCR = 1E-05 for carcinogens, cumulative HI = 1 for nonearcinogens

Target Organ Abbreviations:

CNS = Central Nervous System

CVS = CGardiovascular System
G3 = Gastrointestinal System




TABLE A-3.16

SUMMARY OF RESIDENTIAL RISKS AND HAZARD INDICES FOR EXPOSURES TO SUBSURFACE SOIL

FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA

Incremental Lifetims Carcinogenic Risk (ILCR)

Estimated Non-Carcinogenic Hazard Quotient (HQ)

USEPA Residential RSL" USEPA Residantial RSL""
Chemical 95% UCL {mg/kg) (mg/kg) Estimated ILCR Primary Targst Organs {mp/kg) Estimated HQ
[Aluminum 10700 NA NA CNS 77000 0.14
[Arsenic 2.7 0.67 4.0E-06 Skin, CVS 34 0.079
Cobalt 7.2 420 1.7E-08 Thyroid 23 0.31
Iron 17900 NA NA GS 55000 0.33
Manganess 177 NA NA CNS 1800 010
Total ILCR 4E-06 Total HI| 1

1 - USEPA Regional Screening Levels (RSLs) for Chemical Contaminants at Superfund Sites, January 2015.

HI = Hazard Index
HQ = Hazard Quotient

ILCR = Incremental Lifetime Carcinogenic Risk

NA = Not Applicabla

RSL = Regional Screening Level

UCL = Upper Confidence Limit

Target Levels: cumulative ILCR = 1E-05 for carcinogens, cumulative HI = 1 for noncarcinogens

Target Organ Abbreviations:

CNS = Central Nervous System

CVS = Cardiovascular System
35 = Gastrointestinal System




ProUCL Output — Subsurface Soil



PROUCL OUTPUT - SUBSURFACE SOIL

UCL Statistics for Uncensored Full Data Sets

User Selected Options

Date/Time of Computation [8/6/2014 1:34:41 PM

From File |WorkSheet.xls

Full Precision |OFF

Confidence Coefficient [95%

2000

Number of Bootstrap Operations

Aluminum

General Statistics

Total Number of Observations| 18 Number of Distinct Observations| 14
Number of Missing Observations 1
Minimum| 1100 Mean| 6506
Maximum| 12000 Median| 7600
SD| 4052 Std. Error of Mean| 955.1
Coefficient of Variation 0.623 Skewness| -0.355
Normal GOF Test
Shapiro Wilk Test Statistic 0.845 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.229 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL| 8167 95% Adjusted-CLT UCL (Chen-1995)| 7991
95% Modified-t UCL (Johnson-1978)| 8154
Gamma GOF Test
A-D Test Statistic 1.888 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.755 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.298 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value 0.207 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.669 k star (bias corrected MLE) 1.428
Theta hat (MLE)| 3899 Theta star (bias corrected MLE)| 4557
nu hat (MLE)| 60.07 nu star (bias corrected)| 51.39
MLE Mean (bias corrected)| 6506 MLE Sd (bias corrected)| 5445
Approximate Chi Square Value (0.05) 35.93
Adjusted Level of Significance‘ 0.0357 Adjusted Chi Square Value| 34.69
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))‘ 9306 95% Adjusted Gamma UCL (use when n<50)| 9638




PROUCL OUTPUT - SUBSURFACE SOIL

Aluminum (continued)

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.749 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.324 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 7.003 Mean of logged Data 8.452
Maximum of Logged Data 9.393 SD of logged Data 0.959
Assuming Lognormal Distribution
95% H-UCL| 13516 90% Chebyshev (MVUE) UCL| 12524
95% Chebyshev (MVUE) UCL| 14952 97.5% Chebyshev (MVUE) UCL | 18321
99% Chebyshev (MVUE) UCL| 24941
Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL| 8077 95% Jackknife UCL| 8167
95% Standard Bootstrap UCL| 8021 95% Bootstrap-t UCL| 8066
95% Hall's Bootstrap UCL| 7974 95% Percentile Bootstrap UCL| 8050
95% BCA Bootstrap UCL| 7933
90% Chebyshev(Mean, Sd) UCL| 9371 95% Chebyshev(Mean, Sd) UCL| 10669
97.5% Chebyshev(Mean, Sd) UCL| 12470 99% Chebyshev(Mean, Sd) UCL| 16009
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL| 10669

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable. Chen's and Johnson's methods provide adjustments for positvely skewed data sets.




PROUCL OUTPUT - SUBSURFACE SOIL

Arsenic

General Statistics

Total Number of Observations 18 Number of Distinct Observations 17

Number of Missing Observations 1

Minimum 1.46 Mean 2.226

Maximum 5.62 Median 1.925

SD 0.973 Std. Error of Mean 0.229

Coefficient of Variation 0.437 Skewness 2.951

Normal GOF Test

Shapiro Wilk Test Statistic 0.604 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.35 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL 95% UCLs (Adjusted for Skewness)

95% Student's-t UCL 2.625 95% Adjusted-CLT UCL (Chen-1995) 2.774

95% Modified-t UCL (Johnson-1978) 2.651

Gamma GOF Test

A-D Test Statistic 1.982 Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.74 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.296 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value 0.204 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 8.805 k star (bias corrected MLE) 7.374
Theta hat (MLE) 0.253 Theta star (bias corrected MLE) 0.302
nu hat (MLE)| 317 nu star (bias corrected)| 265.5
MLE Mean (bias corrected) 2.226 MLE Sd (bias corrected) 0.82
Approximate Chi Square Value (0.05)| 228.7
Adjusted Level of Significance‘ 0.0357 Adjusted Chi Square Value| 225.5
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))‘ 2.584 95% Adjusted Gamma UCL (use when n<50) 2.621

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.758 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.265 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 0.378 Mean of logged Data 0.742

Maximum of Logged Data 1.726 SD of logged Data 0.315




PROUCL OUTPUT - SUBSURFACE SOIL

Arsenic (continued)

Assuming Lognormal Distribution

95% H-UCL 2.546 90% Chebyshev (MVUE) UCL 2.699
95% Chebyshev (MVUE) UCL 2.925 97.5% Chebyshev (MVUE) UCL 3.238

99% Chebyshev (MVUE) UCL 3.852

Nonparametric Distribution Free UCL Statistics
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs

95% CLT UCL 2.603 95% Jackknife UCL 2.625
95% Standard Bootstrap UCL 2.588 95% Bootstrap-t UCL 3.601
95% Hall's Bootstrap UCL 4.544 95% Percentile Bootstrap UCL 2.638

95% BCA Bootstrap UCL 2.891
90% Chebyshev(Mean, Sd) UCL 2914 95% Chebyshev(Mean, Sd) UCL 3.225
97.5% Chebyshev(Mean, Sd) UCL 3.658 99% Chebyshev(Mean, Sd) UCL 4.507

Suggested UCL to Use

95% Student's-t UCL 2.625 or 95% Modified-t UCL 2.651

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.




PROUCL OUTPUT - SUBSURFACE SOIL

Cobalt

General Statistics

Total Number of Observations| 18 Number of Distinct Observations| 18
Number of Missing Observations 1
Minimum 4.6 Mean 6.389
Maximum| 11.7 Median 5.69
SD 1.985 Std. Error of Mean 0.468
Coefficient of Variation 0.311 Skewness 1.879

Normal GOF Test

Shapiro Wilk Test Statistic 0.76 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.253 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL 95% UCLs (Adjusted for Skewness)

95% Student's-t UCL 7.203 95% Adjusted-CLT UCL (Chen-1995) 7.38

95% Modified-t UCL (Johnson-1978) 7.237

Gamma GOF Test

A-D Test Statistic 1.142 Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.739 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.208 Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value 0.203 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 13.87 k star (bias corrected MLE) 11.59
Theta hat (MLE) 0.461 Theta star (bias corrected MLE) 0.551

nu hat (MLE)| 499.3 nu star (bias corrected)| 417.4
MLE Mean (bias corrected) 6.389 MLE Sd (bias corrected) 1.876

Approximate Chi Square Value (0.05)| 371
Adjusted Level of Significance‘ 0.0357 Adjusted Chi Square Value| 366.8
Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50))‘ 7.187 95% Adjusted Gamma UCL (use when n<50) 7.269

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.855 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.189 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data appear Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data 1.526 Mean of logged Data 1.818

Maximum of Logged Data 2.46 SD of logged Data 0.264




PROUCL OUTPUT - SUBSURFACE SOIL

Cobalt (continued)

Assuming Lognormal Distribution

95% H-UCL 7.169 90% Chebyshev (MVUE) UCL 7.565

95% Chebyshev (MVUE) UCL 8.108 97.5% Chebyshev (MVUE) UCL 8.863
99% Chebyshev (MVUE) UCL| 10.34

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
Nonparametric Distribution Free UCLs

95% CLT UCL 7.159 95% Jackknife UCL 7.203

95% Standard Bootstrap UCL 7.133 95% Bootstrap-t UCL 7.937

95% Hall's Bootstrap UCL 11.11 95% Percentile Bootstrap UCL 7.204
95% BCA Bootstrap UCL 7.406

90% Chebyshev(Mean, Sd) UCL 7.793 95% Chebyshev(Mean, Sd) UCL 8.429

97.5% Chebyshev(Mean, Sd) UCL 9.311 99% Chebyshev(Mean, Sd) UCL| 11.04

Suggested UCL to Use
95% Student's-t UCL 7.203 or 95% Modified-t UCL 7.237

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.




PROUCL OUTPUT - SUBSURFACE SOIL

Iron

General Statistics

Total Number of Observations 18

Number of Distinct Observations 16

Number of Missing Observations 1

Minimum| 2700 Mean| 14261
Maximum| 33400 Median| 14250
SD| 8994 Std. Error of Mean| 2120

Coefficient of Variation 0.631

Skewness 0.382

Normal GOF Test

Shapiro Wilk Test Statistic 0.922

Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value 0.897

Data appear Normal at 5% Significance Level

Lilliefors Test Statistic 0.158

Lilliefors GOF Test

5% Lilliefors Critical Value 0.209

Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL

95% UCLs (Adjusted for Skewness)

95% Student's-t UCL| 17949

95% Adjusted-CLT UCL (Chen-1995)] 17952

95% Modified-t UCL (Johnson-1978)| 17981

Gamma GOF Test

A-D Test Statistic 1.008

Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.753

Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.247

Kolmogrov-Smirnoff Gamma GOF Test

5% K-S Critical Value 0.206

Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Si

gnificance Level

Gamma Statistics

k hat (MLE) 1.97 k star (bias corrected MLE) 1.679
Theta hat (MLE)| 7238 Theta star (bias corrected MLE)| 8494
nu hat (MLE)| 70.93 nu star (bias corrected)| 60.44
MLE Mean (bias corrected)| 14261 MLE Sd (bias corrected)| 11006
)

Approximate Chi Square Value (0.05 43.56

Adjusted Level of Significance‘ 0.0357

Adjusted Chi Square Value| 42.19

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50))‘ 19786

95% Adjusted Gamma UCL (use when n<50)| 20431

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.834

Shapiro Wilk Lognormal GOF Test

5% Shapiro Wilk Critical Value 0.897

Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic 0.288

Lilliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.209

Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Signifi

cance Level

Lognormal Statistics

Minimum of Logged Data 7.901

Mean of logged Data 9.291

Maximum of Logged Data 10.42

SD of logged Data 0.858




PROUCL OUTPUT - SUBSURFACE SOIL

Iron (continued)

Assuming Lognormal Distribution

95% H-UCL | 26014 90% Chebyshev (MVUE) UCL| 25310

95% Chebyshev (MVUE) UCL | 29867 97.5% Chebyshev (MVUE) UCL | 36192
99% Chebyshev (MVUE) UCL | 48617

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
Nonparametric Distribution Free UCLs

95% CLT UCL| 17748 95% Jackknife UCL| 17949

95% Standard Bootstrap UCL| 17595 95% Bootstrap-t UCL| 18246

95% Hall's Bootstrap UCL | 18255 95% Percentile Bootstrap UCL | 17694
95% BCA Bootstrap UCL| 17733

90% Chebyshev(Mean, Sd) UCL| 20621 95% Chebyshev(Mean, Sd) UCL | 23501

97.5% Chebyshev(Mean, Sd) UCL| 27500 99% Chebyshev(Mean, Sd) UCL| 35353

Suggested UCL to Use

95% Student's-t UCL

17949

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.




PROUCL OUTPUT - SUBSURFACE SOIL

Manganese

General Statistics

Total Number of Observations| 18 Number of Distinct Observations| 17
Number of Missing Observations 1
Minimum| 104 Mean| 152.2
Maximum| 371 Median| 135.5
SD| 59.59 Std. Error of Mean 14.05
Coefficient of Variation 0.391 Skewness 3.169
Normal GOF Test
Shapiro Wilk Test Statistic 0.633 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.259 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL| 176.7 95% Adjusted-CLT UCL (Chen-1995)| 186.5
95% Modified-t UCL (Johnson-1978)| 178.4

Gamma GOF Test

A-D Test Statistic

1.18

Anderson-Darling Gamma GOF Test

5% A-D Critical Value 0.739 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.192 Kolmogrov-Smirnoff Gamma GOF Test
5% K-S Critical Value 0.203 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) 10.65 k star (bias corrected MLE) 8.916
Theta hat (MLE) 14.29 Theta star (bias corrected MLE) 17.07
nu hat (MLE)| 383.6 nu star (bias corrected)| 321
MLE Mean (bias corrected)| 152.2 MLE Sd (bias corrected)| 50.98
Approximate Chi Square Value (0.05)| 280.5
Adjusted Level of Significance‘ 0.0357 Adjusted Chi Square Value| 276.8
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)‘ 174.2 95% Adjusted Gamma UCL (use when n<50)| 176.5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.818 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.167 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data appear Lognormal at 5% Significance Level
Data appear Approximate Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data 4.644 Mean of logged Data 4978
Maximum of Logged Data 5.916 SD of logged Data 0.29




PROUCL OUTPUT - SUBSURFACE SOIL

Manganese (continued)

Assuming Lognormal Distribution

95% H-UCL| 172.3 90% Chebyshev (MVUE) UCL| 182.3

95% Chebyshev (MVUE) UCL| 196.5 97.5% Chebyshev (MVUE) UCL| 216.1
99% Chebyshev (MVUE) UCL| 254.8

Nonparametric Distribution Free UCL Statistics
Data appear to follow a Discernible Distribution at 5% Significance Level
Nonparametric Distribution Free UCLs

95% CLT UCL| 175.3 95% Jackknife UCL| 176.7

95% Standard Bootstrap UCL| 174.5 95% Bootstrap-t UCL| 203.4

95% Hall's Bootstrap UCL| 270 95% Percentile Bootstrap UCL| 178.4
95% BCA Bootstrap UCL| 189.2

90% Chebyshev(Mean, Sd) UCL| 194.4 95% Chebyshev(Mean, Sd) UCL| 213.4

97.5% Chebyshev(Mean, Sd) UCL| 239.9 99% Chebyshev(Mean, Sd) UCL| 292

Suggested UCL to Use

95% Adjusted Gamma UCL| 176.5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.




ATTACHMENT A-4

EXPOSURE ASSUMPTIONS



TABLE A-4.1

SUMMARY OF EXPOSURE ASSUMPTIONS

HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA
FORMER NAVAL CONSTRUCTION BATTALION CENTER DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

PAGE 1 OF 3
Current/Future _ Future Recreational User Hypothetical On-Site Resident
. Future Industrial
Exposure Parameter Construction Worker™ Child Adul I "
Worker I ult Child Adult
All Exposures
Coo (Markg) Maximum or Maximum or Maximum or Maximum or Maximum or Maximum or
95% UCL? 95% UcL®? 95% UCL? 95% UCL? 95% UCL? 95% UcL®?
Cou (Mg/L) Maximum or B B B Maximum or Maximum or
95% UCL? 95% UCL? 95% UcL?
ED (years) 1(3) 25(4) 6(4) 20(4) 6(4) 20(4)
BW (kg) 8o 80" 15 80" 15 80
AT, (days) 365 9,125% 2,190“ 7,300 2,190% 7,300
AT, (days) 25,550 25,550 25,550 25,550 25,550 25,550
Incidental Ingestion/Dermal Contact with Soil
IR (mg/day) 330° 100 200" 100% 200 100
EF-Soil (days/year) 150 250 100® 100® 350 350
FI (unitless) 1 1 0.5 0.5" 1 1
SA (cm?/day) 3,470% 3,470% 2,690 6,032 2,690 6,032
AF (mg/cm?) 0.3® 0.12% 0.2¢ 0.07% 0.2¥ 0.07"%

ABS (unitless)

chemical-specific(e)

chemical-specific(s)

chemical-specific(s)

chemical-specific(s)

chemical-specific(e)

chemical-specific<8)

CF (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06

Inhalation Fugitive Dust/Volatile Emissions from Soil

C.ir (mg/m°) calculated® calculated® calculated® calculated® calculated® calculated®

ET (hours/day) 8(9) 8(4) 4(3) 4(3) 24(4) 24(4)

EF (days/year) 150% 250 100® 100® 350" 350%

PEF (m°/kg) 1.40E+6® 1.36E+9"% 1.36E+9"" 1.36E+9"" 1.36E+91% 1.36E+91%
3 chemical- chemical- chemical- chemical- chemical- chemical-

VF (m'/kg) specific(m) specificm) specific“o) specific”o) specific(”) specificm)




TABLE A-4.1

SUMMARY OF EXPOSURE ASSUMPTIONS
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA
FORMER NAVAL CONSTRUCTION BATTALION CENTER DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

PAGE 2 OF 3
Current/Future _ Future Recreational User Hypothetical On-Site Resident
. Future Industrial
Exposure Parameter Construction Worker™ Child Adult Chilg™ "
Worker ild Adult

Ingestion/Dermal Contact with Groundwater
IR (L/day) 0.05% - - - 0.78"% 2.5%
EF (days/year) 30@ - - - 350 350
ET (hours/day) 4 - - - 0.54% 0.71%
EV (events/day) 1@ - - - 1@ 1@
SA (cm?) 3,470 - - - 6,378 20,900

Kp (cm/hour), t* (hour/event), t
(hour), and B (unitless)

chemical-specific(g)

chemical-specific(s)

chemical-specific(a)

Inhalation of Volatiles from Groun

dwater

Car (Mg/m®) calculated!? -- -- -- calculated™ calculated™
ET (hours/day) 4® - - - 24® 24@
EF (daysl/year) 30® - - - 350 350
chemical-
VF (Lm® . - - - 5(13) 5019
(L/m”) SpeCIfIC(12) 0.5 0.5
Notes:

1 - Exposure assumptions for this receptor are incorporated into the Regional Screening Levels (RSLs) (USEPA, January 2015) used in the risk ratio evaluation.
2 - USEPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
3 - Professional judgment (e.g., assumes that construction activities take place for 150 days for one year, construction workers have contact with
groundwater for 4 hours/day for 30 days/year with an ingestion rate of 0.05 L/day, and recreational users are on-site for four hours per day).

4 - USEPA, 2014: Human Health Evaluation Manual, Supplement Guidance, Update of Standard Default Exposure Factors. OSWER 9200.1-120.
5 - USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.
6 - Assumes that recreational users visit the site approximately four days per month during the warmer weather months (April through September).
7 - Assumes recreational users are at the site only a portion of the day.
8 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final.

9 - Assumes an eight hour workshift.

10 - USEPA, 2015: RSL Calculator Internet site at http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search. Site-specific values for Hartford, Connecticut.




TABLE A-4.1

SUMMARY OF EXPOSURE ASSUMPTIONS
HUMAN HEALTH RISK ASSESSMENT - CED AREA DRUM REMOVAL AREA
FORMER NAVAL CONSTRUCTION BATTALION CENTER DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

PAGE 3 OF 3
Current/Future Future Recreational User Hypothetical On-Site Resident
. Future Industrial
Exposure Parameter Construction ) ) e ’
Worker Worker Child Adult Child™ Adult™

11 - Default value used in RSL calculation (USEPA, January 2015).

12 - VDEQ, May 2013. Virginia Department of Environmental Quality (VDEQ, online -
http:/lwww.deq.state.va.us/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediationProgram.aspx).

13 - USEPA, 1991: Human Health Evaluation Manual, Part B: Development of Risk-based Preliminary Remediation Goals. OSWER
Directive 9285.7-01B.

ABS Absorption factor

AF Soil-to-skin adherence factor

AT, Averaging time for carcinogenic effects

AT, Averaging time for noncarcinogenic effects
B Dimensionless constant

BW Body weight

CF Conversion factor

Csoiigwair  Exposure concentration for soil/groundwater/air
ED Exposure duration

EF Exposure frequency

ET Exposure time

EV Event frequency

FI Fraction ingested from contaminated source
IR Ingestion rate

Kp Permeability constant

PEF Particulate Emission Factor

SA Skin surface area available for contact

t Lag time

t* Time to reach steady state

VF Volatilization Factor
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ATTACHMENT A-5

RISK-BASED CONCENTRATION CALCULATION METHODOLOGY

1.0 Incidental Ingestion of Soil

Direct physical contact with soil at the CED Area Drum Removal Area may result in the incidental
ingestion of chemicals. Chemical intake for the incidental ingestion of soil is estimated according to
standard United States Environmental Protection Agency (USEPA) guidance and the equations

presented in the risk-based concentration (RBC) calculation sheets in Attachment A-5.

Most of the exposure assumptions used to estimate chemical intakes from incidental ingestion of soil (and
thus to calculate RBCs presented in Attachment A-5) are based on default assumptions described in the
standard USEPA guidance and are summarized in the construction worker and recreational user
calculation spreadsheets (Attachment A-5). The following paragraph briefly discusses the non-default
receptor-specific exposure assumptions for incidental ingestion of soil used in this Human Health Risk
Assessment (HHRA).

The selected exposure frequency assumptions consider anticipated receptor activities at the study areas
and sites evaluated. It is assumed that construction workers assigned to future excavation projects at the
study areas/sites are exposed to soil for 150 days per year for 1 year. It is assumed that recreational
users are exposed to soil approximately 4 days per week during the warmer weather months (April
through September, or 100 days per year). A fraction ingested (FI) of 0.5 was used for child and adult
recreational users exposed to soil, which assumes that recreational receptors are at the study area/site

for only a portion of the day.

As noted in the construction worker and recreational user calculation spreadsheets (Attachment A-5), a
value of 0.6 was used for the relative bioavailability (RBA) for arsenic (USEPA, 2012). An RBA value of 1

was used for all other chemicals.

2.0 Dermal Contact with Soil

Direct physical contact with soil may result in the dermal absorption of chemicals. Exposure associated
with dermal contact with soil is estimated using USEPA guidance (USEPA, 2004) according to the

equation presented in the RBC calculation sheets.

Most of the exposure assumptions used to estimate chemical intakes from dermal contact with soil are
based on the default assumptions described in the standard USEPA guidance and are summarized in the
construction worker and recreational user calculation spreadsheets. The following paragraphs briefly



discuss non-default receptor-specific exposure assumptions for dermal contact with soil used in the
HHRA.

The same exposure frequencies and durations recommended for the evaluation of incidental ingestion of
soil are used to estimate chemical intakes for dermal contact with soil. The soil adherence factors
presented are those listed in Exhibits 3.3 and 3.5 of Risk Assessment Guidance for Superfund (RAGS)
Part E. To the extent possible, chemical-specific dermal absorption factors provided in RAGS Part E
were used to evaluate the chemicals of potential concern (COPCs) for soil. However, dermal absorption
factors are only available for the short list of chemicals listed in Exhibit 3-4 of RAGS Part E. A value of “0”

was used for the absorption factor for chemicals lacking dermal absorption factors in RAGS Part E.

For the constituents identified as COPCs in soil, the following dermal absorption factors were used
(USEPA, 2004):

e Polycyclic aromatic hydrocarbons (PAHSs) - 0.13
e Arsenic-0.03

3.0 Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil

Inhalation exposures have been included in calculation of the USEPA Regional Screening Levels (RSLs)
used to evaluate hypothetical future residents and industrial workers, and inhalation exposures were also
included in RBC calculations for construction workers and recreational users. The RBC calculation

spreadsheets present the equations used for both particulates and vapors/gases (USEPA, 2009).

Some of the exposure assumptions used to estimate chemical intakes from inhalation of fugitive
dusts/volatile emissions from surface and subsurface soils are based on default assumptions described in
the standard USEPA guidance and are summarized in the RBC calculation sheets. The same exposure
frequencies and durations used to estimate incidental ingestion of soil intakes are used to estimate
exposure via inhalation of fugitive dust/volatile emissions for subsurface soils. The concentrations of
chemicals in air resulting from emissions from soil are developed following procedures presented in
USEPA’s Soil Screening Guidance (USEPA, 2002) and are calculated using the equations presented in
the RBC calculation sheets.

The particulate emissions factor (PEF) used in the equation relates the concentration of the chemical in
soil to the concentration in dust particles in air. A PEF value of 1.36 x 10" m3/kg was obtained from
USEPA’s RSL Calculator Internet site at http://epa-prgs.ornl.gov/cgi-bin/chemicals/csl_search. This is the
default value for Hartford, Connecticut, which is the closest city to Former NCBC Davisville listed on the

Internet site. Because air emissions resulting from fugitive dust emissions settings will be different than



dust emissions generated during construction activities, a separate PEF was used for construction
activities. The PEF for construction workers (1.40 x 10*® m3/kg) was calculated using the equations
presented in the supplemental SSL guidance document (USEPA, 2002). The PEF for the construction
worker is more conservative than the PEF used for other receptors because it is assumed that
construction workers are exposed to dusty conditions. A sample calculation for the PEF is presented in
Attachment A-5.

Ambient air concentrations resulting from the volatilization of COPCs from soil were not calculated in this

HHRA because no volatile chemicals were selected as COPCs.

4.0 Direct/Incidental Ingestion of Groundwater

Direct ingestion of groundwater at the CED Area Drum Removal Area and Sites 02/03 is likely limited to
exposure that would occur under a future residential scenario. Incidental ingestion of groundwater by
construction workers may occur during excavation activities if groundwater is encountered in a trench.
Ingestion exposures have been included in calculation of the USEPA RSLs for tap water used to evaluate
hypothetical future residents. Incidental ingestion exposures were also included in RBC calculations for
construction workers. The RBC calculation spreadsheets present the equations used for incidental
ingestion of groundwater (USEPA, 1989).

Construction workers were assumed to be exposed to groundwater for 30 days per year for 1 year, which
is less frequent than soil exposures. A shorter exposure frequency is recommended for a construction
worker exposed to groundwater than that recommended for exposure to soil because it is unlikely that a
construction worker would have direct contact with groundwater on a daily basis during a construction

project. Aningestion rate of 0.05 L/day was assumed for construction workers exposed to groundwater.

5.0 Dermal Contact with Groundwater

Dermal contact with groundwater at the CED Area Drum Removal Area and Sites 02/03 is limited to
exposure that would occur under residential and construction scenarios. Hypothetical future site
residential receptors are assumed to use groundwater for domestic purposes (e.g., bathing, showering,
and dish washing) that could result in dermal exposure. Short-term dermal exposure is assumed to occur
for the construction worker during excavation activities. Dermal contact exposures have been included in
calculation of the USEPA RSLs for tap water used to evaluate hypothetical future residents. Dermal
contact exposures were also included in RBC calculations for construction workers. The RBC calculation

spreadsheets present the equations used for dermal contact with groundwater (USEPA, 1989).



USEPA has not established default exposure frequency assumptions for a construction worker exposed
to groundwater. Consequently, it was assumed that the construction worker would be exposed to
groundwater for 4 hours per day for 30 days per year. A shorter exposure frequency is recommended for
a construction worker exposed to groundwater than that recommended for exposure to soil because it is
unlikely that a construction worker would have direct contact with groundwater on a daily basis during a
construction project. The exposed surface area of the body available for contact is based on assumed

activities and is similar to the assumptions outlined for dermal contact with soil.

The absorbed dose per event (DAeen) Was estimated using a non-steady-state approach for organic
compounds and a traditional steady-state approach for inorganics. Equations for the calculation of DAevent
are presented in the RBC calculation spreadsheets. Values for chemical-specific parameters (t*, K,, FA,
7, and B) were obtained from the current dermal guidance (USEPA, 2004, Exhibit B-3) and presented
summarized in the construction worker calculation spreadsheets (Attachment A-5). If published values
were not available for a particular compound, they were calculated using equations provided in the
USEPA dermal guidance. The dermal permeability (K;) values recommended in the USEPA dermal

guidance (USEPA, 2004) were used to calculate DAgyen: Values for inorganic COPCs.

6.0 Inhalation of Volatiles from Groundwater

Groundwater exposure may also result in chemical intake through inhalation if the water resource is used
as a domestic water supply or is exposed during construction activities, and volatiles are present in the
groundwater. This exposure route is plausible for residential receptors that may be exposed while
showering, bathing, washing dishes, etc., or for construction workers contacting shallow groundwater
during excavation activities. Inhalation exposures have been included in calculation of the USEPA RSLs
for tap water used to evaluate hypothetical future residents. Inhalation exposures were also included in
RBC calculations for construction workers. The RBC calculation spreadsheets present the equations

used for construction worker inhalation of groundwater (USEPA, 2009).

Construction workers may be exposed to COPCs that have volatilized from groundwater when an
excavation exposes the shallow water table. The same exposure frequencies and times used to estimate
intake from dermal contact with groundwater were used to evaluate intake from inhalation of volatiles

from groundwater during construction.

No well-established models are available for estimating migration of volatiles from groundwater into a
construction or utility trench. To estimate the EPCs for air in a construction trench, the HHRA used an
approach suggested by the Virginia Department of Environmental Quality (VDEQ) (VDEQ, 2007), which is

based on a combination of a vadose zone model (to estimate volatilization of gases from contaminated



groundwater into a trench), and a box model (to estimate contaminant dispersion from the air inside the
trench to the above-ground atmosphere). The VDEQ methodology is described in the following

paragraphs.

The airborne concentration of a contaminant in a trench can be estimated using the following equation:

Cair = CowxVF
where:
Cair = contaminant concentration in air in the trench (ug/m°)
Cow = concentration of contaminant in groundwater (ug/L)
VF = volatilization factor (L/m?)

It was assumed that a construction project could excavate to 15 feet bgs or less. If the depth to
groundwater at a site is less than 15 feet, the VDEQ model assumes that a worker would encounter
groundwater when digging an excavation or trench. The worker would then be directly exposed to the
groundwater. The worker would also be exposed to contaminants in the air inside the trench as a result

of volatilization from groundwater pooling in the trench bottom.

The following equation is used to calculate the volatilization factor (VF) for a trench less than 15 feet

deep:
VF = (KixAxFx10°x10%x3,600)/(ACHxV)
Where:
Ki = contaminant’s overall mass-transfer coefficient (cm/s)
A = trench area (m?)
F = fraction of floor through which contaminant can enter (unitless)
ACH = air changes per hour (h™) =360 h™
\Y = trench volume (m?)
10° = conversion factor (L/cm?®)
10* = conversion factor (cm*m?
3,600 = conversion factor (seconds/hour)

Studies of urban canyons suggest that if the ratio of trench width (relative to wind direction) to trench
depth is less than or equal to one, a circulation cell(s) will be created in the trench which limits the degree

of gas exchanged with the atmosphere. Thus, measured building ventilation rates lead to an assumption



of two air changes per hour (ACH). If the width-to-depth ratio of the trench is greater than one, the air
exchange between the trench and above-ground atmosphere is unrestricted, based on the ratio of trench
depth to average wind speed; therefore, the ACH is assumed to be 360. The exposure assessment in
this HHRA assumes that the width-to-trench depth ratio is greater than one; thus, the ACH is set at 360.

K is calculated using the following equation:

Ki = 1{(1/kiL) + [(RT)/(H; kG)]}

Where:
Ki = contaminant’s overall mass-transfer coefficient (cm/s)
kiL = liquid-phase mass-transfer coefficient of i (cm/s)
R = ideal gas constant (atm-m*mole-°K) = 8.2x10°
T = average system absolute temperature (°K) (Default = 298°K)
H; = Henry's Law Constant of i (atm-m3/mole)
kG = gas-phase mass-transfer coefficient of i (cm/s)

Formulae for calculating kiL and kG are as follows:

kiL = (MWO/MW,)%>x(T/298)xKL,O,

Where:
kiL = liquid-phase mass-transfer coefficient of component i (cm/s)
MWO, = molecular weight of oxygen (g/mole)
MW; = molecular weight of component i (g/mole)
kL,O, = liquid-phase mass-transfer coefficient of oxygen at 25°C
(cm/s) = 0.002 cm/s
kG = (MWH,O/MW,)®***x(T/298)" ****kG,H,0
Where:
kG = gas-phase mass-transfer coefficient of component i (cm/s)
MWH,0 = molecular weight of water (g/mole)
kG,H,0 = gas-phase mass-transfer coefficient of water vapor at 25°C (cm/s)

= 0.833 cm/s (USEPA, 1988)



Chemical properties were obtained from the USEPA RSL Table (USEPA, 2015) and are presented in the
RBC calculation spreadsheets (Appendix A-6).

7.0 Calculation of Risk-Based Concentrations

RBCs were calculated using a target cancer risk of 1E-06 for carcinogens and a target hazard index (1)
for non-carcinogens. The cancer slope factors (CSFs), inhalation unit risks (IURs), reference doses
(RfDs), and reference concentrations (RfCs) used in the equations were obtained from EPA literature
sources using the hierarchy specified in USEPA guidance (USEPA, 2003). Tables A-6.1 through A-6.4
present the toxicity criteria used in the RBC calculations.



8.0 References

USEPA (United States Environmental Protection Agency), 1988. Superfund Exposure-Assessment Manual.
Office of Remedial Response. EPA/540/1-88/001. Washington, D.C., April.

USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I, Human Health Evaluation Manual,
Part A. December.

USEPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous
Waste Sites. Office of Emergency and Remedial Response. OSWER Publication No. 9285.6-10.
December.

USEPA, 2003. Human Health Toxicity Values in Superfund Risk Assessments. Office of Superfund
Remediation and Technology Innovation, OSWER 9285.7 53, Washington, D.C. December.

USEPA, 2004. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual

(Part E, Supplemental Guidance for Dermal Risk Assessment), Final Guidance. July.

USEPA, 2009. Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part
F, “Supplemental Guidance for Inhalation Risk Assessment”), Final. Office of Superfund Remediation and
Technology Innovation, Washington, D.C. 20460 EPA 540 R 070 002, OSWER 9285.7 82. January.

USEPA, 2012. Compilation and Review of Data on Relative Bioavailability of Arsenic in Soil and
Recommendations for Default Value for Relative Bioavailability of Arsenic in Soil Documents. OSWER
Directive 9200.1-113. Office of Superfund Remediation and Technology Innovation. Washington, D.C.
December.

USEPA, 2015. Regional Screening Levels for Chemical Contaminants at Superfund Sites, prepared by
Oak Ridge National Laboratory. http://www.epa.gov/reg3hwmd/risk/human/rb-concentration_table.

January.

VDEQ (Virginia Department of Environmental Quality), 2007. Virginia Department of Environmental
Quality (VDEQ, online
http://deq.state.va.us/Programs/LandProtectionRevitalization/RemediationProgram/VoluntaryRemediation

Program/VRPRiskAssessmentGuidance.aspx), October.



CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL

THIS SPREADSHEET CALCULATES RISK-BASED CONCENTRATIONS FOR EXPOSURES TO SOIL
THE INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION ROUTES OF EXPOSURE ARE CONSIDERED.

SITE NAME
EXPOSURE POINT
EXPOSURE SCENARIO

MEDIA: SUBSURFACE SOIL

DATE: AUGUST 6,

2014

. FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
: CED AREA DRUM REMOVAL AREA
. CONSTRUCTION WORKERS

Page 1 of 3

RELEVANT EQUATION:

Carcinogens

NonCarcinogens

soil T

soil

TCR

IntakeFag,, - CSF,, + IntakeFag,,,,- CSF,,, + IntakeFag,,, - CSF,,,

THI

IntakeFac,,,

IntakeFag,,,

IntakeFac,,, =

IntakeFace,

m —

IntakeFac;,, =

WHERE:

RBC =

TCR=:
THI=:
RBA = : Chemical Specific

RfD

- ( IntakeFac,,,, J (
+
oral

RfD

=

IR X RBA X EF x ED x FI x CF

BW x AT

SA X AF x ABS x EF X ED x CF

BW x AT

FEDlnh

EF X ED x ET x (L/VF + 1/PEF)

AT x 24 hours/day

1.0E-06 Target Cancer Risk

1 Target Hazard Index
Relative Bioavailability (unitless)

Concentration in soil (mg/kg)

IR=: 330 Soil Ingestion Rate (mg/day)
CF =: 1.0E-06 Conversion Factor (kg/mg)
Fl=: 1 Fraction from contaminated source (unitless)
SA=: 3470 Skin surface available for contact (cmzlday)
AF=: 0.3 Soil to skin adherence factor (mg/cm?)
ABS =: Chemical Specific Absorption factor (unitless)
ET =: 8 Exposure time (hr/day)
EF=: 150 Exposure Frequency (days/year)
ED=: 1 Exposure Duration (years)
BW =: 80 Body Weight (kg)
ATc=: 25,550 Averaging time for carcinogenic exposures (days)
ATn=: 365 Averaging time for noncarcinogenic exposures (days)
PEF = 1.40E+06 Particulate emission factor (m3/kg)
VF=: Chemical Specific Volatilization Factor (m*/kg)
Cancer Slope Factor Reference Dose
CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation
(mg/kglday)™ | (mg/kg/day)™ (ug/m®™* (mg/kg/day) (mg/kg/day) (mg/m?)
Aluminum 0 NA NA NA 1.0E+00 1.0E+00 5.0E-03
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05
Cobalt 0 NA NA 9.0E-03 3.0E-03 3.0E-03 2.0E-05
Iron 0 NA NA NA 7.0E-01 7.0E-01 NA
Manganese (Non-diet) 0 NA NA NA 2.4E-02 9.6E-04 5.0E-05

3/5/2015



CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL

SITE NAME
EXPOSURE POINT
EXPOSURE SCENARIO
MEDIA

DATE

. FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
: CED AREA DRUM REMOVAL AREA

. CONSTRUCTION WORKERS
: SUBSURFACE SOIL

. AUGUST 6, 2014

Carcinogenic Intake Factors

Noncarcinogenic Intakes Factors

CHEMICAL oral® Dermal Inhalation oral® Dermal Inhalation
(kg/kg/day) (kg/kg/day) (kg/kg/day) (kg/kg/day) (kg/kg/day) (kg/kg/day)
Aluminum 2.42E-08 0.00E+00 1.40E-09 1.70E-06 0.00E+00 9.78E-08
Arsenic 1.45E-08 2.29E-09 1.40E-09 1.02E-06 1.60E-07 9.78E-08
Cobalt 2.42E-08 0.00E+00 1.40E-09 1.70E-06 0.00E+00 9.78E-08
Iron 2.42E-08 0.00E+00 1.40E-09 1.70E-06 0.00E+00 9.78E-08
Manganese (Non-diet) 2.42E-08 0.00E+00 1.40E-09 1.70E-06 0.00E+00 9.78E-08
Soil Concentration Risk-Based®
CHEMICAL Carcinogenic | Noncarcinogenic | Cleanup Level
(mg/kg) (mg/kg) (mg/kg)
Aluminum NA 47026 47026
Arsenic 32 96 32
Cobalt 79 183 79
Iron NA 412929 412929
Manganese (Non-diet) NA 493 493

Notes:

1 - A value of 0.6 was used for the RBA for arsenic (USEPA, December 2012). A value of 1 was used as the RBA for all other chemicals.
2 - Risk-based cleanup level is the lower of the carcinogenic soil concentration and noncarcinogenic soil concentration.

Page 2 of 3

3/5/2015



CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.S. EPA SOIL SCREENING GUIDANCE

Page 3 of 3

Purpose: To calculate ambient air concentrations resultiarégofrom fugitive dust and volatilization from soil.

PEF =

Relevant Equations: 0.036 x (1- V) x (U, /u'):’ « F(x)
Cair = Cs x (1/PEF + 1/VF)
VE=  QI/Cx(3.14 x DA X T)*? x 10 m%cm?
2 x pb x DA
DA = [(6a"*® x Di x H + 6w'*® x Dw)/n?)]

pb x Kd + 6w + 6a x H

Csat = S/pb x (Kd x pb +6w + H x 6a)

INPUT PARAMTERS

Parameter Value Definition
Q/IC =: 81.9 Inverse of mean conc. at center of source (g/m°-s per kg/m®).
T=: 3.2E+07 Exposure interval (seconds).
pb=: 15 Dry soil bulk density (g/cm?).
ps=: 2.65 soil particle density (g/cm?®).
n=: 0.434 Total soil porosity (Lyore/Lsoir)-
ow =: 0.15 Water-filled soil porosity (Lpore/Lsoi)-
ba=: 0.284 Air-filled soil porosity (La/Lsoi)-
Di=: Chemical specific |Diffusivity in air (cm?/sec).
H' =: Chemical specific [Dimensionless Henry's Law Constant.
Dw =: Chemical specific |Diffusivity in water (cm®/sec).
DA=: Chemical specific |Apparent diffusivity (cm?/sec).
Kd=: Chemical specific |Soil-water partition coefficient (cm®/g).
Koc = Chemical specific [Soil organic carbon partition coefficient (cm*/g).
foc=: 0.006 Fraction organic carbon in soil (g/g).
Chemical Properties Intermediate Calculations
Chemical Volatile Koc Di Dw S H' Kd Da VF Csat
(cm¥g) | (cm?sec) | (cm?/sec) (mg/L) (cm¥g) | (cm?sec)| (m3kg) (mg/kg)
Subsurface Soil
Aluminum N 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Arsenic N 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Cobalt N 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Iron N 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Manganese N 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA




CALCULATION WORKSHEET Page 1 of 1

CLIENT: JOB NUMBER:
FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND |[112G01813

SUBJECT:
CALCULATION OF PARTICULATE EMISSION FACTOR FOR CONSTRUCTION WORKERS

BASED ON:
Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA, December 2002)
BY: CHECKED BY: DATE:
L. CIOFANI . 8/6/2014
Equation 5.5
Derivation of the Particulate Emission Factor
Construction Scenario - Construction Worker
. ] T=A
PEF . =Q/Cyx— x| S Ty
o V556 » (W30S IE20VTR o TVKT
) ZESoryy
Parameter/Definition [units) Defaull
PEF, /subchronic road particulate emission factor {m*kg) site-specific
QC S inverse of the ratic of the 1-h geomelric mean s 2302
concentration 1o the emission Hux atong a straight road tEquation 5-8)
segment bisecting 8 square site {/M°-s per kg’
Foidispersion correchinn factor (unitiess) $.1858
tAappeny B}
THotal time over which construction oocurs {8} site-specific
A ssurface area of contaminated road segrment (M7} 274.213
£ Jlength of roat segment () [fe = L, » W, » 0.092803m% 1}
W iwidth of road segment (T
Wanean vehicle weight {fons) site.specific
proumber of days with at least .01 inches of precipitation site-specific
tdaysiyear) {Exhibit 5-2}
EwrTisum of fiest vehicle kKilometers traveled during the exposure site.specitic
duration (k)
* Assupnes 2 L5 acre aite

Calculation of PEF for Construction Workers

Q/IC 23.02 (g/m?-s per kg/m®)

Fd 0.185 dispersion correction factor (unitless)

T 4.32E+06 sec 3600 sec’/hr x 8hr/day x 150 days/yr
Ag 274213 M

w 8 tons

p 135 dayl/year

VKT 202.5 km 30 vehicles x 0.045 km/day x 150 days
PEF = 1.40E+06 m/kg

8/7/2014



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE ONE OF FIVE)

SITE NAME: FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
EXPOSURE POINT: CED AREA DRUM REMOVAL AREA
EXPOSURE SCENARIO: CHILD RECREATIONAL USERS
MEDIA: SUBSURFACE SOIL
DATE: AUGUST 6, 2014

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SOIL
VIA INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION.

RELEVANT EQUATIONS:

Carcinogens RBCSD” = TCR
Intake,,, - CSF,, + Intake,, - CSFy,, + EC,, - IUR
THI
- RBC o =
Noncarcinogens Intake, N Intake,,, N EC,,
RD o RDgyerm RfC
Intake o = IR x RBA X EF x ED x FI x CF
BW x AT
Intake.. = SA X AF x ABS x EF x ED x CF
" BW x AT
EC. = ET x EF X ED x [1/PEF + 1/VF]
ar AT x 24 hours/day
Mutagenic
_ TCR
soil =
' Intake,qe | + INtake, ., o+ INtake,eq 16 + INtaKE 16 5
INPUT ASSUMPTIONS:
Parameter Value Definition
General SL =: Screening level in soil (mg/kg)
TCR=: 1E-06 Target Cancer Risk
THI=: 1 Target Hazard Index
EFc=: 100 Exposure Frequency - Child (days/year)
EDc=: 6 Exposure Duration - Child (years)
ED 0-2 =: 2 Exposure Duration - Small Child (years)
ED 2-6 =: 4 Exposure Duration - Child (years)
: 15 Body Weight - Child (kg)
ATc=: 25,550 Averaging time for carcinogenic exposures (days)
ATn=: 2,190 Averaging time for noncarcinogenic exposures (days)
CF=: 1.0E-06 Conversion Factor (kg/mg)
Incidental Ingestion IRc=: 200 Soil Ingestion Rate - Child (mg/day)
Flc=: 0.5 Fraction from contaminated source - Child (unitless)
RBA = :| Chemical Specific |Relative Bioavailability (unitless)
Dermal Contact SAc=: 2,690 Skin surface available for contact - Child (cmzlday)
AFc=: 0.2 Soil to skin adherence factor - Child (mg/cmz)
ABS = :| Chemical Specific |Absorption factor (unitless)
Inhalation ETc=: 4 Exposure time - Child (hours/day)
PEF=: 1.10E+10 Particulate emission factor (m*/kg)

VF = :| chemical Specific | Volatilization factor (m°/kg)
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RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE TWO OF FIVE)

SITE NAME:
EXPOSURE POINT:
EXPOSURE SCENARIO:

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

CED AREA DRUM REMOVAL AREA

CHILD RECREATIONAL USERS

MEDIA: SUBSURFACE SOIL
DATE: AUGUST 6, 2014
Cancer Slope Factor Reference Dose

CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation

(mg/kg/day)™ | (mg/kg/day)™ (ug/m®)* (mg/kg/day) (mg/kg/day) (mg/m?)
Aluminum 0 NA NA NA 1.0E+00 1.0E+00 5.0E-03
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05
Cobalt 0 NA NA 9.0E-03 3.0E-04 3.0E-04 6.0E-06
Iron 0 NA NA NA 7.0E-01 7.0E-01 NA
Manganese (Non-diet) 0 NA NA NA 2.4E-02 9.6E-04 5.0E-05

3/5/2015



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE THREE OF FIVE)

SITE NAME:
EXPOSURE POINT:
EXPOSURE SCENARIO:

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

CED AREA DRUM REMOVAL AREA
CHILD RECREATIONAL USERS

MEDIA: SUBSURFACE SOIL
DATE: AUGUST 6, 2014
Carcinogenic Intake Factors Noncarcinogenic Intake Factors Mutagenic Intake Factors
CHEMICAL oral® Dermal Inhalation oral® Dermal Inhalation Oral Dermal Inhalation
(kg/kg/day) (kg/kg/day) (kg/m?) (kg/kg/day) (kg/kg/day) (kg/m®) (kg/kg/day) (kg/kg/day) (kg/m?)
Aluminum 1.57E-07 0.00E+00 3.56E-13 1.83E-06 0.00E+00 4.15E-12 NA NA NA
Arsenic 9.39E-08 2.53E-08 3.56E-13 1.10E-06 2.95E-07 4.15E-12 NA NA NA
Cobalt 1.57E-07 0.00E+00 3.56E-13 1.83E-06 0.00E+00 4.15E-12 NA NA NA
Iron 1.57E-07 0.00E+00 3.56E-13 1.83E-06 0.00E+00 4.15E-12 NA NA NA
Manganese (Non-diet) 1.57E-07 0.00E+00 3.56E-13 1.83E-06 0.00E+00 4.15E-12 NA NA NA

1 - A value of 0.6 was used for the RBA for arsenic (USEPA, December 2012). A value of 1 was used as the RBA for all other chemicals.
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RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE FOUR OF FIVE)

SITE NAME:
EXPOSURE POINT:
EXPOSURE SCENARIO:
MEDIA:
DATE:

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
CED AREA DRUM REMOVAL AREA

CHILD RECREATIONAL USERS
SUBSURFACE SOIL
AUGUST 6, 2014

Soil Concentration

CHEMICAL Carcinogenic | Noncarcinogenic Mutagenic
(mg/kg) (mg/kg) (mg/kg)
Aluminum NA 547251 NA
Arsenic 5.6 216 NA
Cobalt 312278 164 NA
Iron NA 383250 NA
Manganese (Non-diet) NA 13126 NA

3/5/2015



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE FIVE OF FIVE)

CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.8. EPA SOIL SCREENING GUIDANCE

o]
- —
0088 x 1= ¥1x Ny (W4T *Fix]

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.
Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

VF=  QICx(3.14 x DA x T)"? x 10" mP/cm?
2 x pb x DA
DA= [(0a'™? x Di x H + 6w x Dw)in?)]

phbxKd+ow+daxH

Csat = S/pb x (Kd x pb +6w + H x 9a)

INPUT PARAMTERS |

Parameter Value |Definition
QC=: 60.63828 Inverse of mean conc. at center of spurce (g/m*-s per kg/m").

=: 9.5E+08 Exposure interval (seconds).
pb=: 15 Dry soll bulk density {gfem®).
ps = 2.65 soil particle density (g/cm®).
n=: 0.434 Total soil porosity (Lpare/Lacn)-
ow = 015 (Water-filled soil porosity {LpowfLsol)-
ba = 0.284 Air-filled 2o0il porosity (LaifLsoi)-
Di= Chemical specific |Diffusivity in air (cm?/sec).
H=: Chemical specific |Dimensionless Henry's Law Constant.

= Chemical specific |Diffusivity in water (cm?/sec).
DA= Chemical specific [Apparent diffusivity (cm’/sec).
= Chemical specific |Soil-water partition coefficient (cm*/g).
Koc =: Chemical specific |Soil organic carbon partition coefficient (cm’lg).
foc=: 0.006 |Fraction arganic carbon in soil (g/g).
Chemical Properties Intermediate Calculations
Chemical Volatlle Koc DI Dw § H' Kd Da VF Csat
(cm’g) | (cm%/sec) | (cm*sec) | (mgi) {cm'ig) | (cm%sec)| (m'kg) | (mg/kg) |

Subsurface Soll
Aluminum N 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Arsenic N 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Cobalt N 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Iron N 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+89 NA
|Manganese N 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA




RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE ONE OF FIVE)

SITE NAME:
EXPOSURE POINT:
EXPOSURE SCENARIO:
MEDIA:

DATE:

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
CED AREA DRUM REMOVAL AREA
LIFELONG RECREATIONAL USERS

SOIL
AUGUST 6, 2014

THIS SPREADSHEET CALCULATES SCREENING LEVELS FOR EXPOSURES TO SOIL
VIA INCIDENTAL INGESTION, DERMAL CONTACT, AND INHALATION

RELEVANT EQUATIONS:

Carcinogens il = TCR
Intake,,, - CSF,, + Intake,, - CSFy,, + EC,, - IUR
THI
- RBC o =
Noncarcinogens Intake, N Intake,,, N EC,,
RD o RDgyerm RfC
Intake o = IR x RBA X EF x ED x FI x CF
BW x AT
Intakegem = SA X AF x ABS x EF x ED x CF
BW x AT
EC. = ET x EF X ED x [1/PEF + 1/VF]
ar AT x 24 hours/day
Mutagenic
TCR
il =
Intakgges , + INtakgyess 6 + INtaKG a6 16 + INtaKGyes16 26
INPUT ASSUMPTIONS:
Parameter Value Definition
General SL =: Screening level in soil (mg/kg)
TCR=: 1E-06 Target Cancer Risk
THI=: 1 Target Hazard Index
100 Exposure Frequency - Child (days/year)
100 Exposure Frequency - Adult (days/year)
6 Exposure Duration - Child (years)
20 Exposure Duration - Adult (years)
2 Exposure Duration - Small Child (years)
4 Exposure Duration - Child (years)
10 Exposure Duration - Adolescent/Adult (years)
10 Exposure Duration - Adult (years)
15 Body Weight - Child (kg)
80 Body Weight - Adult (kg)
ATc=: 25,550 Averaging time for carcinogenic exposures (days)
ATn=: 2,190 Averaging time for noncarcinogenic exposures (days)
CF=: 1.0E-06 Conversion Factor (kg/mg)
Incidental Ingestion IRc=: 200 Soil Ingestion Rate - Child (mg/day)
IRa=: 100 Soil Ingestion Rate - Adult (mg/day)
Flc=: 0.5 Fraction from contaminated source - Child (unitless)
Fla=: 0.5 Fraction from contaminated source - Adult (unitless)
RBA = :| Chemical Specific |Relative Bioavailability (unitless)
Dermal Contact| SAc=: 2,690 Skin surface available for contact - Child (cm?/day)
SAa=: 6,032 Skin surface available for contact - Adult (cm?/day)
AFc=: 0.2 Soil to skin adherence factor - Child (mg/cm?)
AFa=: 0.07 Soil to skin adherence factor - Adult (mg/cm?)
ABS = :| Chemical Specific |Absorption factor (unitless)
Inhalation ETc=: 4 Exposure time - Child (hours/day)
ETa=: 4 Exposure time - Adult (hours/day)
PEF=: 1.10E+10 Particulate emission factor (m*/kg)
VF = :| chemical Specific | Volatilization factor (m°/kg)
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RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE TWO OF FIVE)

SITE NAME:
EXPOSURE POINT:
EXPOSURE SCENARIO:

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

CED AREA DRUM REMOVAL AREA
LIFELONG RECREATIONAL USERS

MEDIA: SOIL
DATE: AUGUST 6, 2014
Cancer Slope Factor Reference Dose

CHEMICAL ABS Oral Dermal Inhalation Oral Dermal Inhalation

(mg/kg/day)™ | (mg/kg/day)™ (ug/m®)* (mg/kg/day) (mg/kg/day) (mg/m?)
Aluminum 0 NA NA NA 1.0E+00 1.0E+00 5.0E-03
Arsenic 0.03 1.5E+00 1.5E+00 4.3E-03 3.0E-04 3.0E-04 1.5E-05
Cobalt 0 NA NA 9.0E-03 3.0E-04 3.0E-04 6.0E-06
Iron 0 NA NA NA 7.0E-01 7.0E-01 NA
Manganese (Non-diet) 0 NA NA NA 2.4E-02 9.6E-04 5.0E-05

3/5/2015



RISK ASSESSMENT SPREADSHEET - CALCULATION OF PRG FOR SOIL (PAGE THREE OF FIVE)

SITE NAME:
EXPOSURE POINT:
EXPOSURE SCENARIO:

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

CED AREA DRUM REMOVAL AREA
LIFELONG RECREATIONAL USERS

MEDIA: SOIL
DATE: AUGUST 6, 2014
Carcinogenic Intake Factors Noncarcinogenic Intake Factors Mutagenic Intake Factors
CHEMICAL oral® Dermal Inhalation oral® Dermal Inhalation Oral Dermal Inhalation
(kg/kg/day) (kg/kg/day) (kg/m?) (kg/kg/day) (kg/kg/day) (kg/m®) (kg/kg/day) (kg/kg/day) (kg/m?)
Aluminum 2.05E-07 0.00E+00 1.54E-12 1.83E-06 0.00E+00 4.15E-12 NA NA NA
Arsenic 1.23E-07 3.77E-08 1.54E-12 1.10E-06 2.95E-07 4.15E-12 NA NA NA
Cobalt 2.05E-07 0.00E+00 1.54E-12 1.83E-06 0.00E+00 4.15E-12 NA NA NA
Iron 2.05E-07 0.00E+00 1.54E-12 1.83E-06 0.00E+00 4.15E-12 NA NA NA
Manganese (Non-diet) 2.05E-07 0.00E+00 1.54E-12 1.83E-06 0.00E+00 4.15E-12 NA NA NA

1 - A value of 0.6 was used for the RBA for arsenic (USEPA, December 2012). A value of 1 was used as the RBA for all other chemicals.

3/5/2015



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE FOUR OF FIVE)

SITE NAME:
EXPOSURE POINT:
EXPOSURE SCENARIO:
MEDIA:
DATE:

FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
CED AREA DRUM REMOVAL AREA
LIFELONG RECREATIONAL USERS

SOIL

AUGUST 6, 2014

Soil Concentration

CHEMICAL Carcinogenic | Noncarcinogenic Mutagenic
(mg/kg) (mg/kg) (mg/kg)
Aluminum NA 547251 NA
Arsenic 4.1 216 NA
Cobalt 72064 164 NA
Iron NA 383250 NA
Manganese (Non-diet) NA 13126 NA

3/5/2015



RISK ASSESSMENT SPREADSHEET - CALCULATION OF RISK-BASED CONCENTRATIONS FOR SOIL (PAGE FIVE OF FIVE)

CALCULATION OF AMBIENT AIR CONCENTRATION
SOURCE: U.8. EPA SOIL SCREENING GUIDANCE

o]
- —
0088 x 1= ¥1x Ny (W4T *Fix]

Purpose: To calculate ambient air concentrations resulting from fugitive dust and volatilization from soil.
Relevant Equations:

Cair = Cs x (1/PEF + 1/VF)

VF=  QICx(3.14 x DA x T)"? x 10" mP/cm?
2 x pb x DA
DA= [(0a'™? x Di x H + 6w x Dw)in?)]

phbxKd+ow+daxH

Csat = S/pb x (Kd x pb +6w + H x 9a)

INPUT PARAMTERS |

Parameter Value |Definition
QC=: 60.63828 Inverse of mean conc. at center of spurce (g/m*-s per kg/m").

=: 9.5E+08 Exposure interval (seconds).
pb=: 15 Dry soll bulk density {gfem®).
ps = 2.65 soil particle density (g/cm®).
n=: 0.434 Total soil porosity (Lpare/Lacn)-
ow = 015 (Water-filled soil porosity {LpowfLsol)-
ba = 0.284 Air-filled 2o0il porosity (LaifLsoi)-
Di= Chemical specific |Diffusivity in air (cm?/sec).
H=: Chemical specific |Dimensionless Henry's Law Constant.

= Chemical specific |Diffusivity in water (cm?/sec).
DA= Chemical specific [Apparent diffusivity (cm’/sec).
= Chemical specific |Soil-water partition coefficient (cm*/g).
Koc =: Chemical specific |Soil organic carbon partition coefficient (cm’lg).
foc=: 0.006 |Fraction arganic carbon in soil (g/g).
Chemical Properties Intermediate Calculations
Chemical Volatlle Koc DI Dw § H' Kd Da VF Csat
(cm’g) | (cm%/sec) | (cm*sec) | (mgi) {cm'ig) | (cm%sec)| (m'kg) | (mg/kg) |

Subsurface Soll
Aluminum N 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Arsenic N 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Cobalt N 0.00E+00 [ 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA
Iron N 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+89 NA
|Manganese N 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 NA NA 1E+99 NA




CALCULATION OF RISK-BASED PRELIMINARY CLEANUP LEVELS (PAGE 1 OF 3)

SITE NAME: FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
LOCATION: CED AREA
EXPOSURE SCENARIO: CONSTRUCTION WORKERS
MEDIA: GROUNDWATER
DATE: JANUARY 21, 2015

THIS SPREADSHEET CALCULATES RISK-BASED CLEANUP GOALS FOR EXPOSURES TO
GROUNDWATER THROUGH INCDIENTAL INGESTION, DERMAL CONTACT, AND INHALATION.

RELEVANT EQUATION: R
. PRGgyy =
Carcinogens Intake o -CSF | .CF + '"takederm 'CSFderm CF + lﬂtakqnh IUR
or oral
PRG = THI
i GwW =
E— I@KE oral + Intake yorm + Intakejnp - CF
RfDgral RfD yeorm RfC
= IR X EF X ED
Intake, = S
Intakegerm = DAgyent X EV X ED X EF X SA
BW x AT
Intake;, = VF X ET x EF X ED

AT x 24 hr/day

For Inorganics DAevent = Kp x CF2 x tevent

For Organics
If tevent < t', then : DAevent = 2x FAx Kpx CFx 'M
TT

>
If tevent > t', then : DAevent = FA x Kpx CFx [m MH

+ 2 xtaux
B a+B)?

Where: TCR=: 1.0E-06 Target Cancer Risk
THI=: 1 Target Hazard Index
IR=: 0.05 Incidental ingestion rate of groundwater (L/day)
SA=: 3,470 Skin surface available for contact (cm?)
CF=: 0.001 Conversion Factor (mg/ug or L/cm3)
DAevent = : Chemical specific absorbed dose per event (mg/cmz—event)
EV=: 1 Event frequency (events/days)
ET=: 4 Exposure time (hours/day)
EF =: 30 Exposure frequency (days/year)
ED=: 1 Exposure duration (years)
BW =: 80 Body weight (kg)
ATc=: 25,550 Averaging time for carcinogenic exposures (days)
ATn=: 365 Averaging time for noncarcinogenic exposures (days)
Kp =: Chemical specific permeability coefficient (cm/hr)
tevent =: 4 duration of event (hr/event)
tau =: Chemical specific lag time (hr)
tr=: Chemical specific time it takes to reach steady state (hr)
=: Chemical specific dimensionless constant
VF=: Chemical specific volatilization factor (L/m3) (See Page 3)
CSFya =: oral carcinogenic slope factor ((mg/kg/day)'l)
RfDga = : oral noncarcinogenic reference dose (mg/kg/day)
CSFgerm =: dermal carcinogenic slope factor ((mg/kg/day)'l)
RfDgerm = : dermal noncarcinogenic reference dose (mg/kg/day)
IUR=: inhalation unit risk ((ug/m®™)
RfC =: inhalation reference concentration (mg/m3)
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CALCULATION OF RISK-BASED PRELIMINARY CLEANUP LEVELS (PAGE 2 OF 3)

SITE NAME: FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND
LOCATION: CED AREA
EXPOSURE SCENARIO: CONSTRUCTION WORKERS
MEDIA: GROUNDWATER
DATE: JANUARY 21, 2015
Organic Estimated DAevent

CHEMICAL or Kp FA tau-event B t* (Licm?

Inorganic (cm/hr) (hr) (hr) - event)
Trichloroethene Organic 1.16E-02 1.00E+00 5.72E-01 5.11E-02 1.37E+00 5.81E-05
Naphthalene Organic 4.66E-02 1.00E+00 5.49E-01 2.03E-01 1.32E+00 2.16E-04
Cobalt Inorganic 4.00E-04 1.00E+00 NA NA NA 1.60E-06
Manganese Inorganic 1.00E-03 1.00E+00 NA NA NA 4.00E-06

Cancer Slope Factor Reference Dose
CHEMICAL VF Oral Dermal Inhalation Oral Dermal Inhalation
(L/m3) (mg/kg/day)™ | (mg/kg/day)™ (ug/m®™ (mg/kg/day) (mg/kg/day) (mg/m?)
Trichloroethene 3.22E-02 4.6E-02 4.6E-02 4.1E-06 5.0E-04 5.0E-04 2.0E-03
Naphthalene 2.90E-02 NA NA 3.4E-05 6.0E-01 6.0E-01 3.0E-03
Cobalt 0.00E+00 NA NA 9.0E-03 3.0E-03 0.0E+00 2.0E-05
Manganese 0.00E+00 NA NA NA 2.4E-02 9.6E-04 5.0E-04
Carcinogenic Intakes Noncarcinogenic Intakes

CHEMICAL Oral Dermal Inhalation Oral Dermal Inhalation

(L/kg/day) (L/kg/day) (L/m3) (L/kg/day) (L/kg/day) (L/m3)
Trichloroethene 7.34E-07 2.96E-06 6.30E-06 5.14E-05 2.07E-04 4.41E-04
Naphthalene 7.34E-07 1.10E-05 5.68E-06 5.14E-05 7.71E-04 3.98E-04
Cobalt 7.34E-07 8.15E-08 0.00E+00 5.14E-05 5.70E-06 0.00E+00
Manganese 7.34E-07 2.04E-07 0.00E+00 5.14E-05 1.43E-05 0.00E+00

Groundwater Concentration Risk-Based”
CHEMICAL Carcinogenic | Noncarcinogenic | Cleanup Level

(ug/L) (ug/L) (ug/L)

Trichloroethene 5.1 1356 5.1
Naphthalene 5174 7462 5174
Cobalt NA 58 58
Manganese NA 467 467
Notes:

(1) - Risked-based cleanup level is the lower of the carcinogenic and noncarcinogenic groundwater concentration.
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CALCULATION OF RISK-BASED PRELIMINARY CLEANUP LEVELS (PAGE 3 OF 3)

SITE NAME: FORMER NCBC DAVISVILLE, NORTH KINGSTOWN, RHODE ISLAND

LOCATION: CED AREA

EXPOSURE SCENARIO: CONSTRUCTION WORKERS
MEDIA: GROUNDWATER
DATE: JANUARY 21, 2015

CALCULATION OF VOLATILIZATION FACTOR FOR CONSTRUCTION WORKERS EXPOSED TO GROUNDWATER
SOURCE: VIRGINIA DEPARTMENT OF ENVIRONMENTAL QUALITY (http://www.deq.state.va.us/vrprisk/raguide.html)
Table 3.8 Exposure-point concentrations (inhalation) for construction/utility workers in a trench: Groundwater less than 15 feet deep

For Mass-Transfer Coefficients

For Emission Flux and Concentration in Trench

Trench dimensions

Kg,H20 0.833|cm/s CF1 1.00E-03|L/cm3 Length 8|ft
MWH20 18 CF2 1.00E+04 [cm2/m2 2.44Im
Kg,02 0.002|cm/s CF3 3600 |s/hr \Width 11]ft
MWO2 32 F 1 3.35|m
T 77|F ACH 360|hr-1 Depth 10]ft
T 298|K 3.05|m
R 8.20E-05|atm-m3/mol-K \Width/Depth 1.10
Gas-Phase Liquid-Phase Overall Concentration Concentration
Molecular| Henry's Law Mass Transfer Mass Transfer | Mass Transfer of Contaminant | Volatilization | of Contaminant
CAS No. Weight Constant Coefficient Coefficient Coefficient in Groundwater Factor in Trench
MWi Hi KiG KiL Ki Cgw VF Ctrench
g/mol atm-m3/mol cm/s cm/s cm/s ug/L L/m3 ug/m3
Volatile Organic Compounds (VOCs)
Trichloroethene | 79-016 | 131.39 | 9.85E-03 | 4.28E-01 | 987E-04 | 9.81E-04 |  1.00E+00 | 3.22E-02 | 3.22E-02
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TABLE A-5.1

NON-CANCER TOXICITY DATA -- ORAL/DERMAL
FORMER NCBC DAVISVILLE

NORTH KINGSTOWN, RHODE ISLAND

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal® Primary Combined RfD: Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying
Concern Value Units for Dermal® Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)
Volatiles
11.2.2.Tetrachloroethane Subchronic 5.0E-01 mg/kg/day 1 5.0E-01 mg/kg/day Liver 1000/1 ATSDR 9/2008
Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Liver 1000/1 IRIS 1/26/2015
1,1,2-Trichloroethane Chronic 4.0E-03 mglkg/day 1 4.0E-03 mg/kg/day Blood 1000/1 IRIS 1/26/2015
cis1.2-Dichioroethene Subchronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Kidney 300/1 PPRTV 2/3/2011
Chronic 2.0E-03 mg/kg/day 1 2.0E-03 mg/kg/day Kidney 3000/1 IRIS 1/26/2015
ans-1 2-Dichloroethene Subchronic 2.0E-01 mglkg/day 1 2.0E-01 mg/kg/day Liver 1000/1 ATSDR 8/2006
Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Blood 3000/1 IRIS 1/26/2015
Cardiovascular System, 1/26/2015
Trichloroethene Chronic 5.0E-04 mg/kg/day 1 5.0E-04 mg/kg/day Fetotoxicity, Inmune 10 to 100/1 IRIS
Vinyl Chloride Chronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Liver 301 IRIS 1/26/2015
Polycyclic Aromatic Hydrocarbons
Naphthalene Subchronic 6.0E-01 mg/kg/day 1 6.0E-01 mg/kg/day Central Nervous System 90/1 ATSDR 9/2005
Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Body Weight 3000/1 IRIS 1/26/2015
Metals
lAluminum Subchronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 30/1 ATSDR 9/2008
Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 100/1 PPRTV 10/23/2006
IArsenic Chronic 3.0E-04 mg/kg/day 1 3,0E-04 mg/kg/day Skin, Cardiovascular System 3/1 IRIS 1/26/2015
Cobalt Subchronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Thyroid 300/1 PPRTV 8/25/2008
Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Thyroid 3000/1 PPRTV 8/25/2008
ron Subchronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006
Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 15 PPRTV 9/11/2006
Manganese® Subchronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day Central Nervous System 1 IRIS 1/26/12015
Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 mg/kg/day Central Nervous System 1 IRIS 1/26/2015
Notes: Definitions:

1-U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for

Dermal Risk Assessment) Interim. EPA/540/R/99/005.

2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.
3 - Adjusted IRIS value in accordance with IRIS.

ATSDR = Agency for Toxic Substances and Disease Registry

HEAST = Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System

NA = Not available

PPRTV = Provisional Peer Reviewed Toxicity Value
RfD = Reference dose




TABLE A-5.2

NON-CANCER TOXICITY DATA -- INHALATION
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Chemical Chronic/ Inhalation RfC Extrapolated RfD® Primary Combined RfC: Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)
Volatiles
1,1,2,2-Tetrachloroethane NA NA NA NA NA NA NA NA NA
1 1 2-Trichloroethane Subchronic 2.0E-03 mg/m® 5.7E-04 (mg/kg/day) Respiratory 300 PPRTV 4/1/2011
Y Chronic 2.0E-04 mg/m® 5.7E-05 (mg/kg/day) Respiratory 3000 PPRTV 4/1/2011
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA
[trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA
richloroethene Subchronic 5.4E-01 mg/m® 1.5E-01 (mg/kg/day) CNS 300/1 ATSDR 9/1997
Chronic 2.0E-03 mg/m® 5.7E-04 (ma/kg/day) CVS, Immune 10 to 100/1 IRIS 1/26/2015
Vinyl Chloride Subchronic 7.7E-02 mg/mz 2.2E-02 (mg/kg/day) Liver 30/1 ATSDR 7/2006
Chronic 1.0E-01 mg/m 2.9E-02 (mg/kg/day) Liver 30/1 IRIS 1/26/2015
Polycyclic Aromatic Hydrocarbons
[[Naphthalene Chronic 2,0E-02 mg/m’ 57E-03 | (mglkgiday) Nasal 3000/1 IRIS 1/26/2015
Metals
Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) Central Nervous System 300/1 PPRTV 10/23/2006
Arsenic Subchronic 1.5E-05 mg/m® 4.3E-06 (mg/kg/day) None Reported NA Cal EPA 9/2009
Chronic 1.5E-05 mg/m® 4.3E-06 (mg/kg/day) None Reported NA Cal EPA 9/2009
Cobalt Subchronic 2.0E-05 mg/m® 5.7E-06 (mg/kg/day) Respiratory 100/1 PPRTV 8/25/2008
Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Respiratory 300/1 PPRTV 8/25/2008
[firon NA NA NA NA NA NA NA NA NA
|Manganese Chronic 5.00E-05 mg/m” 1.4E-05 (mg/kg/day) Central Nervous System 1000/1 IRIS 1/26/2015
Notes:

1 - Extrapolated RfD = RfC *20m®day / 70 kg.

Definitions:

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009

IRIS = Integrated Risk Information System

NA = Not applicable

PPRTV = Provisional Peer Reviewed Toxicity Value.

RfC = Reference concentration




TABLE A-5.3

CANCER TOXICITY DATA -- ORAL/DERMAL

FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline
Concern Value Units for Dermal® Value Units Description Source(s) Date(s)
(MM/DDIYYYY)

Volatiles

1,1,2,2-Tetrachloroethane 2.0E-01 (mg/kg/day)™ 1 2.0E-01 (mg/kg/day)™ C / Possible human carcinogen IRIS 1/26/2015
1,1,2-Trichloroethane 5.7E-02 (mgl/kg/day)™ 1 5.7E-02 (mgl/kg/day)™ C / Possible human carcinogen IRIS 1/26/2015
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA
[trans-1,2-Dichloroethene NA NA NA NA NA NA NA NA
Trichloroethene - non-mutagen® 3.7E-02 (mg/kg/day)™ 1 3.7E-02 (mglkg/day)™ Carcinogenic to humans IRIS 1/26/2015
Trichloroethene - mutagen®® 9.3E-03 (mg/kg/day)™ 1 9.3E-03 (mg/kg/day)™ Carcinogenic to humans IRIS 1/26/2015
Vinyl Chloride 7.2E-01 (mg/kg/day)™ 1 7.2E-01 (mg/kg/day)™ A/ Known/likely human carcinogen IRIS 1/26/2015
Polycyclic Aromatic Hydrocarbons
[INaphthalene NA NA NA NA | NA NA NA NA
Metals

JAluminum NA NA NA NA NA NA NA NA
Arsenic 1.5E+00 (ma/kg/day)™ 1 1.5E+00 (ma/kg/day)™ A/ human carcinogen IRIS 1/26/2015
Cobalt NA NA NA NA NA NA NA NA
[firon NA NA NA NA NA NA NA NA
Manganese NA NA NA NA NA D (Not c(l:::;rf:zgleenijt;? human IRIS 1/26/2015
Notes:

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 - Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.

3 - See text for a discussion of trichloroethene toxicity.

4 - Trichloroethene is considered to act via the mutagenic mode of action. It is evaluated in accordance with USEPA's
Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

Definitions:
CSF = Cancer slope factor

IRIS = Integrated Risk Information System

NA = Not available

USEPA(1) = Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993 EPA/600/R-93/089.

USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.




TABLE A-5.4

CANCER TOXICITY DATA -- INHALATION
FORMER NCBC DAVISVILLE
NORTH KINGSTOWN, RHODE ISLAND

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk: Inhalation CSF
of Potential Slope Factor'" Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
Volatiles
1,1,2,2-Tetrachloroethane 5.8E-05 (ug/m®)”' 2.0E-01 (mg/kg/day) C / Possible human carcinogen IRIS 1/26/2015
1,1,2-Trichloroethane 1.6E-05 (ug/m®)! 5.6E-02 (mglkg/day)™ C / Possible human carcinogen IRIS 1/26/2015
cis-1,2-Dichloroethene NA NA NA NA NA NA NA
|trans-1 ,2-Dichloroethene NA NA NA NA NA NA NA
Trichloroethene - non-mutagen® 3.1E-06 (ug/im*)”’ 1.1E-02 (mg/kglday)” Carcinogenic to humans IRIS 1/26/2015
Trichloroethene - mutagen®® 1.0E-06 (ugim®’ 3.5E-03 (mg/kg/day)™ Carcinogenic to humans IRIS 1/26/2015
Vinyl Chloride 4.4E-06 (ug/im*)”’ 1.5E-02 (mg/kglday)” A/ Known/likely human carcinogen IRIS 1/26/2015
Polycyclic Aromatic Hydrocarbons
[[Naphthalene 3.4E-05 [ (ug/m®" | 1.2E-01 | (mgikgiday)’ | C / Possible human carcinogen IRIS 1/26/2015
Metals
JAluminum NA NA NA NA NA NA NA
Arsenic 4.3E-03 (ug/m®)! 1.5E+01 (mg/kg/day)™ A/ Known human carcinogen IRIS 1/26/2015
Cobalt 9.0E-03 (ug/m®)” 3.2E401 (mg/kg/day)™ NA PPRTV 8/25/2008
firon NA NA NA NA NA NA NA
Manganese NA NA NA NA D /Not classifiable as to human IRIS 1/26/2015
carcinogenicity
Notes:

1 - Inhalation CSF = Unit Risk* 70 kg / 20m>/day.
2 - See text for a discussion of trichloroethene toxicity.
3 - Trichloroethene is considered to act via the mutagenic mode of action. It is evaluated in accordance with USEPA's
Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).
Definitions:
IRIS = Integrated Risk Information System
NA = Not available
CSF = Cancer slope factor
PPRTV = Provisional Peer Reviewed Toxicity Value
USEPA(1) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.




ATTACHMENT B

FIELD SAMPLING FORMS



BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB001

START DATE: 10/10/14

COMPLETION DATE: 10/10/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194308.977 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348448.517 TRANSCRIBED BY: J.Connet, KJ
DEPTH [ SAMP REC./ | SAMPLING TIME & DEPTH MAT'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) |SAMP LENG.| SAMPLE NO. (QA/QC | CHG/WELL PROF'L | DENSITY/ BRKN condition;odors; geological | SCREENING
STATUS) CONSIS. classification; rock weathering; | pATA [PID]
OR ROCK etc)
0 HARD
03550010002 Poorly graded sand Loose Tan/Brown S-lA_(O-O.G‘) SAND SP Dry, no stains, no odors 0 PPM
1 3.9 Well graded sand (Medium sand, trace coarse sand, poorly graded)
& wigravel S-1B (0.6-2.0") SAND, SOME GRAVEL, TRACE SILT
Loose Brown (Fine-coarse sand, well graded; fine and coarse subrounded gravel, 1/4 - 1"; SW Dry, no stains, no odors 0 PPM
2 0900 S-1 trace silt at bottom)
Well graded sand S-2A (2-2.8") SAND, TRACE GRAVEL, i
035B0010204 | Loose Brown (Fine to coarse sand, well graded; fine gravel to 1/2", subrounded) SW Dry, no stains, no odors 0PPM
v B
3 Poorly graded sand Loose Tan S'.ZB (2.8-3.4) SAND SP Dry, no stains, no odors 0 PPM
(Fine sand, poorly graded)
Well graded sand S-2C (3.4-3.9) SAND, SOME GRAVEL
w/gravel Loose Tan (Fine to coarse sand, well graded; fine and coarse gravel, subrounded1/4 -1", Sw Dry, no stains, no odors 0 PPM
4 0905 S-2 broken rock fragments)
Well graded sand _ 1"
2 03SB0010406 Loose Tan S .3A (0-1) SAND SwW Dry, no stains, no odors 0 PPM
5 (Fine to coarse sand, well graded)
2 Poorly graded sand S-3B (1-2') SAND, SOME GRAVEL, TRACE SILT .
6 0910 S-3 w/gravel Denser Dk Brown (Fine to medium sand, trace coarse sand, poorly graded; fine and coarse SPIGW Dry, no stains, no odors 0PPM
S-4A (0-0.7") -
7 03SB0010610 ¢ Denser Dk Brown Similar to S-38 SP/IGW Dry, no stains, no odors 0 PPM
4 Poorly graded sand Loose Light Tan S-4B (0.7 fo 1.97 SAND SP Dry, no stains, no odors 0 PPM
8 & (Fine sand, poorly graded)
S-4C (1.9-3.2") SAND .
9 Loose Tan (Fine sand, poorly graded, similar to S-4B except for color) Sp Dry, no stains, no odors 0PPM
A
Well graded sand Loose Tan  |S-4D (3.2-4) SAND, SOME GRAVEL swW Dry, no stains, no odors | 0 PPM
10 0920 S-4 wigravel (Fine to coarse sand, well graded; fine and coarse gravel, 1/4 -1")
/ EOB@ 10" End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

(T

PID reading over soil core. Grid Sample Location. Soil appears to be fill or re-worked material.

BORING NO.: SB001

PAGE: 1

OF

1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB002

START DATE: 10/10/14

COMPLETION DATE: 10/10/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194327.341 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348490.938 TRANSCRIBED BY: J.Connet, KJ
DEPTH |SAMP REC./[ SAMPLING TIME & DEPTH MAT'L CHG/WELL PROF'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC DENSITY/C BRKN condition;odors; geological  SCREENING
LENG STATUS) ONSIS. OR °v'va:;;'g::‘;”e’£°)k DATA [PID]
ROCK T
0 HARD
35 03550020002 Poorly graded sand w/gravel Loose Brown S-1A (0-0.5) TOP SOIL, SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
) (Fine to medium sand, poorly graded; fine subrounded gravel to 1/2")
/ Tan/Brown [S-1B (0.5-1.7") SAND, LITTLE GRAVEL Dry, no stains, no odors 0 PPM
! (Fine sand, poorly graded:; fine and coarse gravel, 1/2-1", subrounded, broken
1 rock fragments)
Y. l v
Well graded sand & gravel Gray/Brown |S-1C (1.7-2") SAND AND GRAVEL, TRACE SILT SWIGW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse gravel, 1/4 -1", subrounded;
2 0930 S-1 white broken rock fragments at bottom of liner)
03SB0020204 S-2 (2-3.5") Similar to S-1C Dry, no stains, no odors 0 PPM
3
VL v v v
4 0935 S-2
03SB0020406 Poorly graded sand w/gravel Gray/Brown |S-3A (0-0.5") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
1.8 (Fine to medium sand, trace coarse sand, poorly graded; fine gravel, 1/2",
l v subrounded)
2' Broken Rock Loose Gray S-3B (0.5-0.65") BROKEN ROCK Broken Rock Dry, no stains, no odors 0 PPM
Poorly graded sand w/gravel Denser Brown S-3C (0.65-0.9") SAND, LITTLE/FEW GRAVEL SP Dry, no stains, no odors 0 PPM
5 v (Similar to S-3A with more gravel) v
Broken Rock Loose White S-3D (0.9-1.2") BROKEN ROCK Broken Rock Dry, no stains, no odors 0 PPM
Silty Sand w/ gravel Denser Dk Gray [S-3E(1.2-1.8") SAND, SOME SILT, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; 15% non-plastic fines; fine and coarse gravel, ¢
6 0940 S-3 1/4 -1", subrounded; broken rock fragments)
03SB0020610 Poorly graded sand w/ silt & gravel S-4A (0-0.9) SAND, LITTLE SILT, SOME GRAVEL SP-SM Dry, no stains, no odors 0 PPM
& (Similar to S-3E with less silt (10:/0))
A,
7 /1 Broken Rock Loose Light Gray |S-4B (0.9-1.6) BROKEN ROCK Broken Rock Dry, no stains, no odors 0 PPM
(Crushed cobble)
Well graded sand & gravel Gray/Brown [S-4C (1.6-2") SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
8 (Fine to coarse sand; fine and coarse subrounded gravel to 1/2", broken rock)
Brown S-4D (2-3.5") SAND AND GRAVEL Dry, no stains, no odors 0 PPM
(Similar to S-4C but different color)
9
Tan S-4E (3.5-3.8") SAND, LITTLE GRAVEL Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; less gravel than above)
l S-4F (3.8-4") SAND, LITTLE GRAVEL Dry, no stains, no odors 0 PPM
10 M 0945 S-4 v \ (Similar to S-4E with more gravel at the bottom) v
EOB @ 10" End of Boring @ 10 ft bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:
METHOD OF SOIL SAMPLING
METHOD OF ROCK CORING:
GROUNDWATER LEVELS:

OTHER OBSERVATIONS::

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

MacroCore Sampling System; continuous soil sampling to target depth

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 5.2 ft bgs.

BORING NO.: SB002

PAGE: 1 OF

1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB003

START DATE: 10/10/14

COMPLETION DATE: 10/10/14

MON. WELL NO.: NA

GPS COORDINATES:  |Northing 194341.343 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348411.940 TRANSCRIBED BY: J. Connet, KJ
DEPTH |SAMP REC./| SAMPLING TIME & | DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK | REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological [ SCREENING
LENG. STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
35 03SS0030002 Poorly graded sand Loose Dk Brown |S-1A (0-0.7") TOP SOIL/SAND, TRACE SILT SP Dry, no stains, no odor 0 PPM
1 ' (Fine to medium sand, trace coarse sand, poorly graded; < 5% fines)
/ Denser | Tan/Brown |S-1B (0.7-2") SAND SP Dry, no stains, no odor 0 PPM
2 4 1000 s-1 | (Fine sand, poorly graded)
03SB0030204 Dk Tan/ [S-2A (0-0.6) SAND, LITTLE GRAVEL SP Dry, no stains, no odor 0 PPM
l Brown [(Fine to medium sand mostly, trace coarse sand, poorly graded; fine gravel 1/4"-1/2",
subrounded)
Poorly graded sand w/gravel Loose Gray/Brown |S-2B (0.6'-0.9) SAND, SOME GRAVEL, TRACE SILT SP/GP Dry, no stains, no odor 0 PPM
3 (Similar to S-2A with more gravel and some broken rock)
Broken Rock Dk Gray |S-2C (0.9-1.2") BROKEN ROCK Broken Rock Dry, no stains, no odor 0 PPM
(meta-sandstone?)
Poorly graded sand w/gravel Gray/Brown |S-2D (1.2.-1.4) SAND, SOME GRAVEL, TRACE SILT SP/GP Dry, no stains, no odor 0 PPM
(Similar to S-2B)
Poorly graded sand v Reddish - |S-2E (1.4-1.5") SAND, TRACE GRAVEL SP Dry, no stains, no odor 0 PPM
Brown [(Fine to medium sand mostly, trace coarse sand, poorly graded; fine gravel,
subrounded, 1/2" (only 1 piece))
4 \ 1005 S-2
03SB0030406 Well graded sand Loose Gray/Brown|S-3A (0-0.2") SAND, TRACE GRAVEL SwW Dry, no stains, no odor 0 PPM
0.8' Poorly graded sand (Fine to coarse sand, well graded; fine gravel, subrounded, 1/2")
/ Denser Brown |S-3B (0.2-0.8") SAND Dry, no stains, no odor
. 2 l (Fine sand, poorly graded) SP 0 PPM
6 1010 S-3
03SB0030610 Poorly graded sand Loose Brown |[S-4A (0-0.3') SAND SP Dry, no stains, no odor 0 PPM
(Fine sand, trace medium sand, poorly graded)
) Well graded sand w/gravel Gray Brown |S-4B (0.3-0.8") SAND AND GRAVEL SwW Dry, no stains, no odor 0 PPM
7 3.4 (Fine to coarse sand, well graded,; fine gravel, subrounded, 1/2")
& Poorly graded sand S-4C (0.8-1.2") SAND SP Dry, no stains, no odor 0 PPM
Well graded sand w/gravel (Medium sand, poorly graded)
8 l Gray Brown |S-4D (1.2-2.4") SAND AND GRAVEL SwW Dry, no stains, no odor 0 PPM
(Fine to coarse sand, well graded,; fine gravel, 1/4-1/2", subrounded)
Poorly graded sand Tan S-4E (2.4-3.1') SAND, TRACE GRAVEL SP Dry, no stains, no odor 0 PPM
9 v v (Medium sand, trace coarse sand, poorly graded; fine gravel, 1/4-1/2",subrounded)
Loose Tan S-4F (3.1-3.4") SAND AND GRAVEL SwW Dry, no stains, no odor
Well graded sand wigravel (Fine to coarse well graded sand; fine and coarse gravel, 1/2 to 1", subrounded, rock 0 PPM
10 1015 S-4 fragments)
EOB @ 10 ft End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:

METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable

GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Encountered

Tetra Tech, Inc.

3

PID reading over soil core.

Biased sample location. Soil appears to be fill or re-worked material.

BORING NO.: SB003

PAGE: 1 OF

1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB004

START DATE: 10/10/14

COMPLETION DATE: 10/10/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194349.724 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348433.204 TRANSCRIBED BY: J. Connet, KJ
DEPTH | SAMP REC./| SAMPLING TIME & DEPTH MAT'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) |SAMP LENG.| SAMPLE NO. (QA/QC | CHG/WELL PROF'L | DENSITY/ BRKN condition;odors; geological | SCREENING
STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
35 03550040002 Poorly graded sand Loose Dk Brown |S-1A (0-0.6) TOP SOIL/SAND, TRACE GRAVEL Dry, no stains, no odors 0 PPM
’ (Fine to medium sand, trace coarse sand; fine gravel, 1/8-1/4", subrounded; SP
roots)
1 , Tan/Brown [S-1B (0.6-1.6") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
4 (Fine sand, poorly graded; fine gravel, 1/4-1/2", subrounded, < 5 pieces)
Tan/Gray |S-1C (1.6-2") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
2 1050 S-1 (Fine sand, poorly graded; trace coarse gravel, 1", subrounded, only 1 piece)
03SB0040204 Tan/Gray |S-2A (0-0.6") Similar to S-1C sp Dry, no stains, no odors 0PPM
FD01-101014 (DUP 01)
Well graded sand .
3 wigravel Gray/Brown|s »5 (0.6 -1.5) SAND AND GRAVEL, BROKEN ROCK SWIGW |Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse gravel, 1/2-1 1/4",
4 1055 S-2 subrounded, rock fragments)
o 03SB0040406 L Gray/Brown|S-3A (0-0.3") SAND AND GRAVEL SW/IGW Dry, no stains, no odors 0PPM
/ Porly graded sand v (Similar to S-2B)
, * Loose Reddish [S-3B (0.3-0.7) SAND SP Dry, no stains, no odors 0PPM
2 Brown |(Medium sand, poorly graded; trace fine gravel, to 1/4", subrounded)
Well graded sand .
5 wigravel Denser Dk Gray/ S-3C (0.7-L.7) SAND AND GRAVEL SW/GW Dry, no stains, no odors 0P
Red (Fine to coarse sand, well graded; fine and coarse gravel, 1/2-1 1/4",
subrounded, broken rock fragments, oxidized grains)
Loose Gray S-3D (1.7-2") BROKEN ROCK FRAGMENTS Broken Rock [Dry, no stains, no odors 0PPM
6 1100 S-3 Broken Rock (Cobble)
Well graded sand .
" 03SB0040610 wigravel Gray/Brown|s 4 0.4y SAND AND GRAVEL SWIGW |Dry, no stains, no odors | 0 PPM
. (Fine to coarse sand, well graded; fine and coarse gravel, 1/4-1", subrounded,
with Red -
7 & oxidized broken rock fragments)
8
9 l
10 1105 S-4 v v v 'L
/ EOB @ 10" End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

T

PID reading over soil core. Biased sample location. Potential fill or re-worked material.

BORING NO.: SB004
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112601813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB005

START DATE: 10/10/14

COMPLETION DATE: 10/10/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194374.693 REF DATUM: NADS83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348471.949 TRANSCRIBED BY: J. Connet, KJ
DEPTH SAMP REC./| SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK | REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
1 03SS0050002 Poorly graded sand Loose Brown S-1 (0-2") SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odor
, (Fine to medium sand, trace coarse sand, poorly graded; fine and coarse 0 PPM
2 3.1 1115 S-1 l subrounded gravel 1/2 - 1"; < 5% fines)
3 /4' 03SB0050204 Denser Brown S-2 (0-1.1") SAND, LITTLE GRAVEL SP Dry, no stains, no odor 0 PPM
4 1120 S-2 (Similar to S-1, except material is denser)
03SB0050406 Well graded sand w/gravel Denser Brown S-3A (0-1') SAND AND GRAVEL SW Dry, no stains, no odor 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4-1
5 2 1/2"; white cobble at 0.8")
/ Loose Red, Brown S-3B (1-1.7') SAND AND GRAVEL sSw Dry, no stains, no odor 0 PPM
and Tan (Fine to coarse sand, well graded; fine subrounded gravel, to 1/2")
2 Denser Dk Gray S-3C (1.7-1.85") SAND, LITTLE GRAVEL, SOME SILT SP-SM Dry, no stains, no odor 0 PPM
Poorly graded sand wisil (Fine sand mostly, trace medium, trace coarse sand, poorly graded; 10% non-
plastic fines; fine gravel, 1/2", subrounded)
Poorly graded sand Loose Tan to Red/ S-3D (1.85-2") SAND, TRACE GRAVEL SP Dry, no stains, no odor 0 PPM
6 1125 S-3 Brown (Medium sand with trace coarse sand; fine gravel, 1/2", subrounded)
3 03SB0050610 l Loose Tan to Red/ S-4A (0-0.3") SAND, TRACE GRAVEL sp Dry, no stains, no odor 0 PPM
/ Brown (Similar to S-3D)
4 Poorly graded sand w/silt Denser Dk Brown S-4B (0.3-0.9") SAND, LITTLE SILT, TRACE GRAVEL SP-SM Dry, no stains, no odor 0 PPM
(Fine to medium sand, trace coarse sand; 10% non-plastic fines; fine gravel to
7 1/2", subrounded)
Poorly graded sand Loose Gray/ Reddish [S-4C (0.9-1.4") SAND, LITTLE GRAVEL SP Dry, no stains, no odor 0 PPM
(Medium to coarse sand, poorly graded; fine and coarse gravel, 1/4-3/4",
subrounded)
Broken rock Loose White/Off White [S-4D (1.4-1.7") BROKEN ROCK Broken Rock Dry, no stains, no odor 0 PPM
L 4 (Oxidized cobble)
Silty sand Denser Dk Gray S-4E (1.7-1.9") SILTY SAND SM Dry, no stains, no odor 0 PPM
8 (Fine sand, poorly graded, oxidized grains; >15% non-plastic fines)
Well graded sand Loose Light Gray S-4F (1.9-2.7') SAND sSw Dry, no stains, no odor 0 PPM
(Fine to coarse sand, well graded; trace fine gravel to 1/2", subrounded)
l Loose Tan/Brown S-4G (2.7-3") SAND AND GRAVEL SW Dry, no stains, no odor 0 PPM
Well graded sand wigravel with Red (Fine to coarse sand, well graded; fine and coarse gravel to 1/2", subrounded,
9 i broken rock fragments
10 v 1330 S-4
/ EOB @ 10 ft End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

METHOD OF SOIL SAMPLING:

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

MacroCore Sampling System; continuous soil sampling to target depth

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 6.3 ft bgs.

BORING NO.: SB005
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB006

START DATE: 10/10/14

COMPLETION DATE: 10/10/14

MON. WELL NO.: NA

GPS COORDINATES: _ [Northing 194384.169 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348523.469 TRANSCRIBED BY: J.Connet, KJ
DEPTH |SAMP REC./[ SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK [ REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering;| paTA [PID]
OR ROCK ete)
0 HARD
34 03550060002 Poorly graded sand Denser Dk Brown |S-1A (0-0.3) ROOT MAT WITH GRASS, SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
: | (Fine to medium sand, poorly graded; fine gravel to 1/2", subrounded, roots)
/ l Brown |[S-1B (0.3-1.1") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
1 4 (Fine to medium sand, poorly graded; fine subrounded gravel to 1/2"; roots)
Well graded sand w/gravel Denser | Gray/Brown|S-1C (1.1-2') SAND AND GRAVEL SW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/2 - 1
2 1145 S-1 1/4"; broken rock fragments)
03SB0060204 Poorly graded sand Loose Tan/Brown |S-2A (0-0.9') SAND, TRACE GRAVEL SP Dry, no stains, no odors
(Medium sand, with trace coarse sand, poorly graded; trace fine subrounded 0 PPM
3 gravel to 1/2")
Tan/Brown |S-2B (0.9-1.2) SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine sand, poorly graded; fine subrounded gravel to 1/2")
Light Gray |S-2C (1.2-1.4) SAND SP Dry, no stains, no odors 0 PPM
4 1150 S-2 v (Fine sand at bottom of interval, poorly graded)
03SB0060406 Loose Light Gray |S-3A (0-0.8") SAND SP Dry, no stains, no odors 0 PPM
5 2' (Similar to S-2C)
/2 Silty sand Denser Dk Gray |S-3B (0.8-2") SILTY SAND, TRACE GRAVEL SM Dry, no stains, no odors
(Fine to medium sand, trace coarse sand, poorly graded; trace fine gravel to 1/2", 0 PPM
6 1155 S-3 two pieces of coarse gravel to 1 1/4")
Well graded sand wisilt and Denser Dk Brown/ SW-SM Dry, no stains, no odors
03SB0060610 gravel S-4A (0-0.8") SAND AND GRAVEL, LITTLE SILT ! ! 0 PPM
Gray (Fine to coarse sand, well graded; fine gravel, subrounded to 1/2"; about 10%
¢ non-plastic fines)
Broken Rock Loose White S-4B (0.8-1.1") BROKEN ROCK/COBBLE Broken Rock |Dry, no stains, no odors 0 PPM
7 v Loose Gray/Brown|(S-4C (1.1-3.4") SAND AND GRAVEL, TRACE SILT SWIGW Dry, no stains, no odors 0 PPM
Well graded sand w/gravel (Fine to coarse sand, well graded; fine and coarse gravel, subrounded and
8 subangular, 1/4' -1 1/2" with oxidized rock fragments; <10% non-plastic fines)
9
Silty sand Dense Black/ |S-4D (3.4-3.6") SILTY SAND SM Dry, no stains, no odors 0 PPM
Dk Gray [(Fine sand with oxidized grains)
Well graded sand w/gravel Loose Gray/Brown|S-4E (3.6-4") SAND AND GRAVEL, TRACE SILT SWI/IGW Dry, no stains, no odors 0 PPM
10 v 1200 S-4 (Similar to S-4C)
/ EOB @ 10 ft End of Boring at 10 ft bgs; boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING:  Direct Push Technology (DPT)
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS:  Not Encountered

OTHER OBSERVATIONS::

PID reading over soil core. Biased sample location. Potential fill or re-worked material to approximately 5 ft bgs.

BORING NO.: SB006

PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB007

START DATE: 10/10/14

COMPLETION DATE: 10/10/14

MON. WELL NO.: NA

GPS COORDINATES: [Northing 194389.671 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348559.029 TRANSCRIBED BY: J.Connet, KJ
DEPTH |SAMP REC./ SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering;| HATA [PID]
OR ROCK ete)
0 HARD
18 03SS0070002 Poorly graded sand w/gravel Loose Dark Brown|S-1A (0-0.3") TOP SOIL, SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine and coarse
/ Lab QC #1 gravel, subrounded 1/4 to 1 1/4"; 5% silt)
Broken Rock -- Gray S-1B (0.3-0.5") ANGULAR BROKEN ROCK/SMALL COBBLE Broken Rock | Dry, no stains, no odors 0 PPM
1 2 Poorly graded sand w/gravel | Denser | Tan/Brown |S-1C (0.5-1.8) SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine sand mostly, trace medium sand, poorly graded; fine gravel to 1/2",
l subrounded; oxidized sand grains)
2 1215 S-1
3 03SB0070204 Well graded sand Loose |[Gray/Brown|S-2 (0-2") SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
4 2 > 1220 S-2 (Fine to coarse well graded sand; fine and coarse subrounded gravel 1/4 to 1")
5 2./ 03SB0070406 Loose [Gray/Brown|S-3 (0-2) SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
6 2' 1225 S-3 (Similar to S-2A, with some oxidized rock fragments)
03SB0070610 Loose Gray S-4A (0-0.8") SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
7 4 (Fine to coarse sand, well graded; fine gravel to 1/2", subrounded)
& Poorly graded sand Loose Tanto |s-4B (0.8-1.4') SAND SP Dry, no stains, no odors| 0 PPM
Red/Brown |(Medium sand mostly, trace coarse sand with oxidized grains, poorly graded)
Denser | Tan/Brown |S-4C (1.4-1.6") SAND SP Dry, no stains, no odors 0 PPM
Well graded sand w/gravel (Fine sand, poorly graded, no oxidized grains)
8 Dense | Gray/Brown|s-4D (1.6-2.7") SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
l (Fine to coarse sand, well graded; fine and coarse gravel 1/4 - 1 1/4",
9 subrounded; broken and oxidized rock fragments)
Broken Rock Dense White S-4E (2.7-3.2") BROKEN ROCK/COBBLE Broken Rock | Dry, no stains, no odors 0 PPM
Well graded sand w/ gravel Dense |Gray/Brown|S-4F (3.2-4') SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
10 v 1200 S-4 (Similar to S-4D)
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:

METHOD OF ADV. BORING:
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

Not Encountered

Tetra Tech, Inc.

()

PID reading over soil core. Pin flag marking location was disturbed; location is estimated. Biased sample location. Soil appears to be fill or re-worked material.

BORING NO.: SB007

PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

GPS COORDINATES:

Northing

194401.617

Easting

348571.170

REF DATUM: NAD83 State Plane Rhode Island US Survey Feet

BORING NO.: 03SB007a

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

CHECKED BY: KJ

TRANSCRIBED BY: J.Connet, KJ

DEPTH SAMP REC./ SAMPLING TIME & DEPTH MAT'L CHG/WELL PROF'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP LENG. [SAMPLE NO. (QA/QC DENSITY/ BRKN condition;odors; geological | SCREENING
STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
03SS007a-0002 Poorly graded sand Loose Dk Brown S-1A (0-0.5) ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
2 (Fine to medium sand, trace coarse sand, poorly graded; fine gravel to 1/4",
subrounded; roots)
2 Loose Gray/Brown  [S-1B (0.5-1") SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine sand, trace medium sand, poorly graded; fine gravel to 1/2", subrounded;
1 <5% fines)
Loose Brown S-1C (1-1.4) SAND SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, poorly graded)
Loose Brown S-1D (1.4-2") SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine gravel to 1/2",
2 1015 S-1 v one piece to 1"; <5% fines; one rock fragment)
03SB007a-0204 Poorly graded sand w/gravel Loose Brown S-2(0-1) SAND, FEW GRAVEL, TRACE SILT SP Dry, no stains, no odors
l/ (Fine to medium sand; more coarse sand compared to S-1D; more gravel 0 PPM
3 2 relative to S-1D; rock fragment)
4 1020 S-2
03SB007a-0406 Poorly graded sand Loose Brown S-3 (0-0.5') SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
0-5/ (Mostly fine to medium sand, trace coarse sand, poorly graded; fine gravel to
5 2' 1/2", subrounded; < 5% fines)
6 1025 S-3
03SB007a-0610 Well graded sand w/gravel Loose Brown S-4A (0-1') SAND AND GRAVEL, TRACE SILT SW/GW Dry, no stains, no odors
2.3 (Fine to coarse sand, well graded; fine and coarse gravel, 1/4 to 1", 0 PPM
7 , subrounded; <5% fines)
25 Poorly graded sand Loose Tan S-4B (1-1.3") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0PPM
¥ (Mostly fine sand; one piece of coarse subrounded gravel to 1 1/2")
Silty sand Dense Dk Gray S-4C (1.3-1.6") SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors
(Mostly silt; fine sand, poorly graded; oxidized sand grains; fine and coarse 0 PPM
subangular and subrounded gravel)
Broken Rock Loose Gray S-4D (1.6-1.85') BROKEN ROCK/COBBLE Broken Rock Dry, no stains, no odors 0 PPM
Poorly graded san(?w/ broken rock Loose Light Gray/ S-4E (1.85-2.3") SAND, ROCK FRAGMENTS SP, Broken Rock |Dry, no stains, no odors 0PPM
8.5 1030 S-4 v Brown (fine to medium sand, trace coarse sand, poorly graded; rock fragments)
Refusal @ 8.5 ft
Refusal - hit a rock at 8.5' bgs; boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING: Direct Push Technology (DPT)
METHOD OF SOIL SAMPLIN MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORINC Not Applicable
GROUNDWATER LEVELS: Not Encountered
OTHER OBSERVATIONS:: PID reading over soil core. Remeasured orig. loc. for SB007 and advanced a 2nd boring. Biased sample location. Pot. fill or re-worked mat'l. to 7.3 ftbgs
wi/till-like constituents below. [BORING #: SB007a PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB008

START DATE: 10/10/14

COMPLETION DATE: 10/10/14

MON. WELL NO.: NA

GPS COORDINATES:  |Northing 194402.493 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348518.144 TRANSCRIBED BY: J. Connet, KJ
DEPTH |SAMP REC./| SAMPLING TIME & | DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK BRKN| REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
03SS0080002 Poorly graded sand Loose Dk Brown |S-1A (0-0.3) ROOT MAT, SAND, TRACE GRAVEL Dry, no stains, no odors 0 PPM
2' (Fine sand mostly, trace medium and coarse sand, poorly graded; fine gravel to SP
1/2", subrounded; roots)
1 2' Loose Brown [S-1B (0.3-1.4") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine sand mostly, trace coarse sand, poorly graded; fine and coarse gravel, 1/4-
v 3/4", subrounded)
Broken Rock Loose Off-White [S-1C (1.4-1.6") BROKEN ROCK Broken Rock Dry, no stains, no odors 0 PPM
v (Quartz fragments)
Poorly graded sand Loose Tan/Brown |S-1D (1.6-2") SAND sp Dry, no stains, no odors 0 PPM
2 1245 S-1 (Fine sand, poorly graded)
3 1La 03SB0080204/FD02 Loose Tan/Brown |S-2 (0 -1.4 ') SAND, TRACE GRAVEL SP Dry, no stains, no odors
’ /2. (Fine sand, trace medium sand, poorly graded; fine gravel to 1/2", subrounded,; 0 PPM
4 1250/0000 S-2 trace coarse sand at bottom of liner)
03SB0080406 Loose Light Tan/ |S-3A (0-0.5') SAND SP Dry, no stains, no odors 0 PPM
Brown Fine sand with trace medium sand, poorly graded)
5 Loose Light Tan/ |S-3B (0.5-1.6") SAND, TRACE GRAVEL SP Dry, no stains, no odors
(Fine to medium sand, trace coarse sand, poorly graded; fine gravel to 1/2", 0 PPM
Brown
v subrounded)
Well graded sand w/gravel Loose |Gray/Brown|S-3C (1.6 -2') SAND and GRAVEL, ROCK FRAGMENT SW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine gravel to 1/2", trace coarse gravel to 1",
6 1250 S-3 subrounded; broken quartz pebble)
Poorly graded sand wisilt )
03SB0080610 Y gravel Denser | DkGray |g 4a (016 SAND AND GRAVEL, SOME SILT SP-SM Dry, no stains, no odors 0 PPM
3.6 (Fine to medium sand mostly, trace coarse sand, poorly graded; fine
7 4 l subrounded gravel to 1/2", oxidized; abpout 10% non-plastic fines)
Broken Rock Loose White/Gray |S-4B (1.6-2.1) BROKEN ROCK Broken Rock Dry, no stains, no odors 0 PPM
8 Black (cobble)
9 well grnezjdz(rjoskir;d"\;\gsravel Denser | Gray/Red- S-4C (2.1-3.2') SAND and GRAVEL SW/GW, Broken Rock | Dry, no stains, no odors 0 PPM
dish Brown (Fine to coarse sand, well graded (coarse grains oxidized); fine and coarse
Broken Rock gravel, 1/4" to 1 1/2", subrounded; rock fragments)
Loose Off White/ |S-4E (3.2-3.4') BROKEN ROCK FRAGMENTS Broken Rock Dry, no stains, no odors
Pink (Cobble, oxidized) 0 PPM
10 1300 S-4
/ EOB @ 10 ft End of Boring at 10 feet bgs; boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING: Direct Push Technology (DPT)
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS:  Not Encountered
OTHER OBSERVATIONS:: PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 6 ft bgs. BORING NO.: SB008 PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB009

START DATE: 10/10/14

COMPLETION DATE: 10/10/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194412.715 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348552.633 TRANSCRIBED BY: J. Connet, KJ
DEPTH |SAMP REC./| SAMPLING TIME & | DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK | REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological { SCREENING
LENG. STATUS) CONSIS. °v'5::£::‘n";”e’£°)k DATA [PID]
OR ROCK T
0 HARD
03SS0090002 Well graded sand Loose Dk Brown |S-1A (0-0.65") SAND, TRACE GRAVEL SW Dry, no stains, no odor 0PPM
> v (Fine to coarse sand, well graded; fine subrounded gravel to 1/2"; roots)
1 > Poorly graded sand Loose Tan/Brown |S-1B (0.65- 2') SAND, TRACE GRAVEL SP Dry, no stains, no odor
(Mostly fine sand, trace medium sand, poorly graded; fine subrounded gravel, 1/4 0 PPM
2 1315 S-1 - 1/2"; some oxidized grains)
03SB0090204 Denser | Tan/Brown |S-2A (0-0.7") SAND, LITTLE GRAVEL SP Dry, no stains, no odor
(Mostly fine sand,trace medium sand, poorly graded; fine and coarse subrounded 0 PPM
1.7 gravel to 1" (only 2 pieces of coarse gravel); rock fragments)
3 /2 Well graded sand w/gravel Loose Gray/Bown [S-2B (0.7-1.4") SAND AND GRAVEL SW/IGW Dry, no stains, no odor
(Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/2-3/4", 0 PPM
rock fragments)
Poorly graded sand Gray S-2C (1.4-1.7") SAND, TRACE GRAVEL SP Dry, no stains, no odor 0 PPM
4 1320 S-2 v (Medium sand, trace coarse sand, poorly graded; fine gravel to 1/2", subrounded)
03SB0090406 Well graded sand w/gravel Tan/Brown [S-3A (0-0.8") SAND AND GRAVEL SW/IGW Dry, no stains, no odor 0 PPM
l ' (Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4 to 1
1/2")
5 Poorly graded sand S-3B (0.8-1.5") SAND, TRACE GRAVEL SP Dry, no stains, no odor
L l (Mostly medium sand with trace coarse sand, poorly graded; trace fine gravel to 0 PPM
A 1/2", subrounded)
Well graded sand w/gravel Loose Tan/Brown [S-3C (1.5-1.8") SAND AND GRAVEL Dry, no stains, no odor
6 1325 S-3 (Similar to S-3A) SWIGW O PPM
03SB0090610 Poorly graded sand Denser | Brown/Gray|S-4A (0-0.4") SAND sp Dry, no stains, no odor 0PPM
3.7 | (Fine sand, poorly graded with oxidized grains)
/4' Brown Gray|S-4B (0.4-0.9") SAND, TRACE GRAVEL Sw Dry, no stains, no odor
l 0 PPM
Well graded sand (Fine to coarse sand, well graded, oxidized grains; fine subrounded gravel to 1/2")
7 Silty sand w/gravel Denser Dk Gray ([S-4C (0.9-1.7") SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odor
(Fine sand, trace medium sand, poorly graded; >15% non-plastic fines; fine and Can't roll soil out w/o 0 PPM
coarse subrounded gravel 1/4-1", with oxidized grains) breaking
Poorly graded sand Loose | Gray/Brown|S-4D (1.7-2.1') SAND, LITTLE GRAVEL SP Dry, no stains, no odor 0PPM
8 (Fine sand, poorly graded,; fine subrounded gravel to 1/2")
Well graded sand w/gravel Dk Gray |[S-4E (2.1-2.5") SAND AND GRAVEL Sw Dry, no stains, no odor
(Fine to coarse sand, well graded; fine subrounded gravel to 1/2"; rock fragments 0 PPM
with oxidized grains)
9 L Red/Brown |S-4F (2.5-3.3") SAND AND GRAVEL SwW Dry, no stains, no odor 0 PPM
A (Similar to S-4E except color)
Broken Rock Loose Dk Gray [S-4G (3.3-3.7) BROKEN ROCK FRAGMENT Broken Rock Dry, no stains, no odor 0PPM
10 v 1330 S-4 (Cobble)
EOB @ 10 ft End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System (DP) ; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

(™

PID reading over soil core. Pin flag marking location was disturbed; location is

Biased sample location. Potential fill or re-worked material to about 7 ft bgs.

BORING NO.: SB009

PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

GPS COORDINATES:

Northing

194419.334

Easting

348563.788

REF DATUM: NAD83 State Plane Rhode Island US Survey Feet

BORING NO.: 03SB009a

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

CHECKED BY: KJ

TRANSCRIBED BY: J. Connet, KJ

DEPTH SAMP REC./ SAMPLING TIME & DEPTH MAT'L CHG/WELL PROF'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK [ REMARKS (moisture FIELD
(FEET) SAMP LENG. SAMPLE NO. (QA/QC DENSITY/ BRKN condition;odors; geological | SCREENING
STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
03SS009a0002 Poorly graded sand Loose Dk Brown |S-1A (0-0.5") ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odor
o (Fine to medium sand, poorly graded; fine subrounded gravel to 1/2"; <5% fines; 0 PPM
1 roots)
/ ) Loose Brown [S-1B (0.5- 2') SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odor
2 (Fine to medium sand mostly, little coarse sand; fine and coarse subrounded 0 PPM
2 0955 S-1 gravel, 1/2 - 1"; <5% fines; 1/4" thick dark-colored interval of fine sand at base)
1.4' 03SB009a0204 Poorly graded sand w/silt Loose Brown |s-2 (0-1.4) SAND, LITTLE GRAVEL, LITTLE SILT SP-SM Dry, no stains, no odor 0 PPM
3 2' * (Similar to above except more non-plastic fines - 10-15%)
4 1000 S-2
03SB009a0406 Poorly graded sand Loose Brown [S-3 (0-1.6") SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odor 0 PPM
(Fine to medium sand mostly, little coarse sand; fine and coarse subrounded
5 1.6' gravel, 1/4to 1", < 5% fines)
>
6 1005 S-3
7 03SB009a0610 Loose Brown [S-4A (0-2.3') SAND, LITTLE GRAVEL, TRACE SILT Dry, no stains, no odor
, (Fine to medium sand mostly, trace coarse; fine and coarse subrounded gravel, SP 0 PPM
8 3.4 . 1/4to 1 1/4")
4
Silty sand Denser Dk Gray |[S-4B (2.3-2.6") SILTY SAND, TRACE GRAVEL SM Dry, no stains, no odor
* (Fine sand, trace medium sand; 15% non-plastic fines; subrounded gravel - one 0 PPM
9 large piece to 1 1/2")
Well graded sand w/silt and gravel Loose [ Gray/Brown|S-4C (2.6-3.4") SAND AND GRAVEL, LITTLE SILT SW-SM Dry, no stains, no odor
} Light 0 PPM
GrayBrn |(Fine to coarse sand, well graded, oxidized grains; fine and coarse subrounded
10 1010 S-4 w/Red _|gravel, 1/4 to 1 1/4"; 10% fines)
/ EOB @ 10 ft End of Boring at 10 feet bgs; backfilled boring
Tetra Tech, Inc.
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620
METHOD OF ADV. BORING: Direct Push Technology (DPT)
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS: Not Encountered
OTHER OBSERVATIONS:: PID reading over soil core. Remeasured original location for SB009 and advanced a 2nd boring. Biased sample location. Pot. fill or re-worked material to about 8 ft bgs. BORING NO.: SB0O09a PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB010

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194423.690 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348582.350 TRANSCRIBED BY: J. Connet, KJ
DEPTH SAMP REC./ SAMPLING TIME & [DEPTH MAT'L CHG/WELL PROF'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP LENG. |SAMPLE NO. (QA/QC DENSITY/ BRKN condition;odors; geological SCREENING
STATUS) CONSIS. classification; rock weathering; ete) | DATA [PID]
OR ROCK
HARD
Asphalt surface Asphalt surface - removed top 1 to 1.5" with dedicated bit prior to drilling
S-1A (0-1.7) SAND, LITTLE GRAVEL, TRACE SILT Dry, no stains, no odors;
0 03550100002 Well graded sand Loose Brown (fine to coarse sand, well graded; fine gravel to1/2", subrounded; <5% fines) sw Roadbase material? OPPM
1 2/ Lab QC #2 l
2 -
Denser S-1B (1.7-2) SAND, LITTLE SILT SP/SM Drv. no stains. no odors 0 PPM
2 0930 S-1 Poorly graded sand wisilt (Fine sand, poorly graded; 10% non-plastic fines) I
03SB0100204 l S-2A (0 -0.3') SAND, LITTLE SILT l Dry, no stains, no odors 0PPM
1 (Similar to S-1B)
2 Poorly graded sand wi/silt & gravel Denser S-2B (0.3 -1') SAND, SOME GRAVEL, LITTLE SILT SP/SM Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine and coarse gravel, 1/4 to
3 1", subrounded; 10% non-plastic fines)
4 0935 S-2
03SB0100406 Well graded sand w/gravel Loose Brown S-3A (0-1.5") SAND AND GRAVEL, TRACE SILT SWIGW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse gravel, subrounded 1/4 to 1"; <5%
fines)
5 1.7 /
>
Light Gray |5.3B (1.5-1.7") SAND AND GRAVEL, TRACE SILT Dry, no stains, no odors 0PPM
(Similar to S-3A, except for color)
6 0940 S-3
03SB0100610 L Tan Brown |S-4A (0-0.5") SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4 -3/4")
Poorly graded sand L Gray Tan [S-4B (0.5-1) SAND SP Dry, no stains, no odors 0 PPM
7 'y (Fine sand, poorly graded)
Loose Dk Tan S-4C (1-1.8) SAND SP Dry, no stains, no odors 0 PPM
4 (Similar to S-4B except color; with oxidized layers about 1/4" thick, fine to medium sand
with trace coarse sand at bottom
8 Silty sand wigravel Denser Dk Gray |S-4D (1.8-2.4') SILTY SAND AND GRAVEL SM Dry, no stains, no odors 0 PPM
(Fine sand, trace medium and coarse; fine and coarse subrounded gravel, 1/4 -1"; 15%
non-plastic fines)
Well graded sand wisilt & gravel Denser Dk Red/Brn |S-4E (2.4-4") SAND AND GRAVEL, LITTLE SILT SW-SM Dry, no stains, no odors 0 PPM
(Fine to coarse well graded sand; fine and coarse subrounded gravel, 1/4 -1"; 10% non-
and Gray e
plastic fines)
9
10 0945 S-4 L
/ EOB @ 10 ft End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:
METHOD OF SOIL SAMPLING:
METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

MacroCore Sampling System; continuous soil sampling to target depth

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core. Biased sample location. Pot. fill or re-worked material to about 7.8 ft bgs.

BORING NO.: SB010

PAGE: 1
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO: 112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB011

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194433.209 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348521.086 TRANSCRIBED BY: J. Connet, KJ
DEPTH |SAMP REC./| SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
o 03SS0110002 Poorly graded sand Denser Dk Brown |S-1A (0-0.2) ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(fine sand, trace medium sand; fine gravel to 1/4"; <5% fines)
1 / Poorly graded sand w/gravel Loose Brown S-1B (0.2-2") SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
2 (Mostly fine sand, trace medium and coarse sand, poorly graded; fine and
2 1110 S-1 coarse gravel, 1/4 to 1 1/4", subrounded; <5% fines)
03SB0110204 Loose Light Brown [S-2A (0-1') SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Mostly fine to medium sand, trace coarse sand, poorly graded; fine and coarse
3 1.4 gravel, 1/4 to 1 1/2", subrounded; <5% fines)
> Poorly graded sand Loose Light Brown |S-2B (1-1.4") SAND SP Dry, no stains, no odors 0 PPM
v (Mostly medium sand, trace fine and coarse sand, poorly graded)
4 1115 S-2
03SB0110406 Well graded sand w/gravel Loose Gray/Brown |S-3A (0-0.6") SAND, SOME GRAVEL SwW Dry, no stains, no odors 0 PPM
2 (Fine to coarse sand, well graded; fine and coarse gravel, 1/4 to 1", subrounded;
<5% fines)
> Broken Rock Loose White S-3B (0.6-0.8") BROKEN QUARTZ PEBBLE Broken Rock Dry, no stains, no odors 0 PPM
v Loose Red/Brown |S-3C (0.8-1.1") SAND SP Dry, no stains, no odors 0 PPM
5 Poorly graded sand (Mostly medium sand, trace fine and coarse coarse; oxidized zone)
Well graded sand w/gravel Loose Tan/Brown |S-3D (1.1-1.6") SAND, SOME GRAVEL SW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine gravel to 1/2", subrounded; <5% fines)
Broken Rock Loose Off White  |S-3E (1.6-1.7") BROKEN ROCK FRAGMENT Broken Rock Dry, no stains, no odors 0 PPM
Well graded sand w/gravel Loose Gray/Brown [S-3F (1.7-2') SAND, FEW GRAVEL SwW Dry, no stains, no odors 0 PPM
6 1120 S-3 (Similar to S-3D with less gravel and color change).
03SB0110610 l Loose Tan/Brown |S-4A (0-1') SAND AND GRAVEL sSwW Dry, no stains, no odors 0 PPM
7 (Fine to coarse well graded sand; fine subrounded gravel to 1/2"; <5% fines)
4 Poorly graded sand Loose Reddish S-4B (1-1.5") SAND SP Dry, no stains, no odors 0 PPM
/ l Brown (Medium sand, poorly graded; oxidized grains)
4 Silty sand w/gravel Denser Dk Gray S-4C (1.5-2.5") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Fine sand, trace medium sand; fine and coarse subrounded gravel to 1 1/2";
>15% non-plastic fines)
8
Broken Rock Loose White S-4D (2.5-3") BROKEN COBBLE, PULVERIZED Broken Rock Dry, no stains, no odors 0 PPM
0 }
Silty sand w/gravel Denser Dk Brown |S-4E (3-3.4") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Fine to coarse sand; fine subrounded gravel to 1/2"; broken rock fragments; 10-
l 15% non-plastic fines)
Broken Rock Loose Gray S-4F (3.4-3.7") PULVERIZED ROCK Broken Rock Dry, no stains, no odors 0 PPM
Silty sand w/gravel Denser Dk Gray S-4G (3.7 -4") SITLY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Similar to S-4C with oxidized spots)
10 v 1125 S-4

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core.

Biased sample location. Pot. fill or re-worked material to 7.5 ft bgs.

BORING NO.: SB011

PAGE: 1 OF 2




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB012

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194401.657 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348406.655 TRANSCRIBED BY: J. Connet, KJ
DEPTH SAMP REC./ SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK | REMARKS (moisture FIELD
(FEET) SAMP LENG. SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
03SS0120002 Poorly graded sand Loose Dk Brown [S-1A (0-0.25") ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL SP Dry, no stains, no odor 0 PPM
> (Fine to med sand, trace coarse sand; fine subrounded gravel to 1/2"; roots)
1 Loose [Light Brown|S-1B (0.25- 2') SAND, TRACE SILT SP Dry, no stains, no odor 0 PPM
/ > (Mostly fine sand, poorly graded; <5% fines)
2 1040 S-1
03SB0120204 Loose [Light Brown|S-2A (0-0.7") SAND, TRACE GRAVEL SP Dry, no stains, no odor 0 PPM
1.8'/ (Mostly fine sand, poorly graded; 1 piece fine subrounded gravel to 1/2")
3 2' Well graded sand w/gravel Loose |Gray/Brown|S-2B (0.7-1.8") SAND AND GRAVEL, TRACE SILT SW/IGW Dry, no stains, no odor
(Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4 to 1 0 PPM
4 1045 S-2 1/4"; <5 % fines)
5 > 03SB0120406 Loose [Gray/Brown|S-3 (0-2) SAND AND GRAVEL SW/GW Dry, no stains, no odor 0 PPM
/ i (Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4 to 1
6 1050 S-3 1/2")
2 03SB0120610 Silty sand w/gravel Denser Dk Gray |S-4A (0-1.2") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odor 0 PPM
7 / (Fine to medium sand, trace coarse; fine subrounded gravel, to 1/2")
Broken Rock Loose Gray S-4B (1.2-1.6") ROCK/COBBLE Broken Rock | Dry, no stains, no odor 0 PPM
Silty sand w/gravel Loose |Gray/Brown|S-4C (1.6-2.7') SAND AND GRAVEL, SOME SILT SM Dry, no stains, no odor 0 PPM
(Fine to coarse sand, well graded; fine gravel, rock fragments up to 1 1/2";15%
non-plastic fines)
8
9 Well graded sand w/gravel Loose Tan/Brown |S-4D (2.7-3.5") SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odor 0 PPM
(Fine to coarse sand, well graded; fine and coarse gravel, subrounded to 1/2";
l 5% fines (less than S-4C); color change; broken rock.
Poorly graded sand Loose Brown |[S-4E (3.5 -3.75") SAND SP Dry, no stains, no odor 0 PPM
(Fine sand, poorly graded)
Well graded sand w/gravel Loose Tan/Brown |S-4F (3.75-4") SAND AND GRAVEL SW Dry, no stains, no odor 0 PPM
10 v 1055 S-4 (Similar to S-4D with oxidized gravel)

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:
METHOD OF SOIL SAMPLING:
METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

MacroCore Sampling System; continuous soil sampling to target depth

Not Applicable

Not Encountered

Tetra Tech, Inc.

w®

PID reading over soil core. Grid sample location. Soil appears to be fill or re-worked material to about 6 ft bgs.

BORING NO.: SB012

PAGE: 1
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

GPS COORDINATES:

Northing

194421.130

Easting

348445.012

REF DATUM: NAD83 State Plane Rhode Island US Survey Feet

BORING NO.: 03SB013

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

CHECKED BY: KJ

TRANSCRIBED BY: J. Connet, KJ

DEPTH |SAMP REC./| SAMPLING TIME & | DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK| REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering; | paTA [PID]
OR ROCK ete)
0 HARD
1 2 03550130002 Poorly graded sand Loose Brown [S-1 (0-2") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
/2, (Fine to medium sand mostly, trace coarse sand, poorly graded; fine subrounded
2 1210 S-1 gravel to 1/4")
3 0.4'/ 03SB0130204 S-2 (0-0.4") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
4 2 1215 S-2 (Similar to S-1A)
5 18 03SB0130406 S-3(0-1.8") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
6 /2 1220 s-3 'L (Similar to S-1A)
03SB0130610 Brown [S-4A (0-1.1') SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine and coarse
7 subrounded gravel 0.25 - 1.5"; <5% fines)
Well graded sand w/gravel Gray/Brown|S-4B (1.1-1.9') SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
8 1 (Fine to coarse well graded sand; fine and coarse subrounded gravel 1/4 -1/2")
l S-4C (1.9-2.3") SAND AND GRAVEL, TRACE SILT, PULVERIZED ROCK SWIGW Dry, no stains, no odors 0 PPM
Y (Material similar to S-4B with pulverized rock)
Loose Gray/Brown|S-4D (2.3-3.8) SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
(Similar to S-4B)
9
10 1225 S-4 A

e
e
e
e

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core. Biased sample location. Soil appears to be fill or re-worked material.

BORING NO.: SB013

PAGE: 1
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB014

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194455.382 REF DATUM: NADB83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348544.752 TRANSCRIBED BY: J.Connet, KJ
DEPTH SAMP SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK | REMARKS (moisture condition;odors; FIELD
(FEET) REC./ SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN geological classification; rock weathering; | SCREENING
SAMP STATUS) CONSIS. etc) DATA [PID]
LENG. OR ROCK
0 HARD
> 03550140002 Poorly graded sand Loose Brown S-1A (0-0.3) TOP SOIL/ROOT MAT, SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, poorly graded; <5% silt; roots)
1 / l Brown S-1B (0.3-1.3') SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
2 (Fine sand, trace medium sand, poorly graded; fine subrounded gravel to 1/2")
Poorly graded sand w/gravel Gray/Brown |S-1C (1.3-2') SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine gravel to 1/2", 1 piece to 3/4",
2 1300 S-1 subrounded; <5% fines)
3 03SB0140204 Tan/Brown |S-2 (0-1.2") SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors
4 1-2'4 1305 s (Similar to S-1C, except color) 0PPM
5 P2 03SB0140406 Tan/Brown |S-3 (0-2') SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0PPM
2' (Similar to S-2)
6 1310 S-3
03SB0140610 Brown S-4A (0-1.6") SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no obvious odor
. " ] 6.2 PPM at
(Mostly fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel, 1/4
. . top of S-4A
7 v to 1/2"; coarse subrounded gravel to 1")
Loose Brown S-4B (1.6-1.9') SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0PPM
8 v (Medium sand, trace fine and coarse sand, poorly graded; fine subrounded gravel to 1/2")
Silty sand w/gravel Denser Dk Gray S-4C (1.9-3") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0PPM
(Mostly fine sand; some fine subrounded gravel, oxidized spots)
9
Poorly graded sand Loose Gray/Brown |S-4D (3-3.3") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0PPM
v (Mostly medium sand, trace fine and coarse sand; fine subrounded gravel to 1/2")
10 1315 S-4
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING:  Direct Push Technology (DPT)
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS:  Not Encountered

OTHER OBSERVATIONS::

PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 8 ft bgs.

BORING NO.: SB014

PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB015

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194442.203 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348457.683 TRANSCRIBED BY: J. Connet, KJ
DEPTH |SAMP REC./| SAMPLING TIME & | DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
03SS0150002 Poorly graded sand Loose Light Brown |S-1A (0-0.3) TOP SOIL/ROOT MAT, SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
) i (Fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel
2 to 1/8"; roots)
2 Silty sand Denser Brown S-1B (0.3-1.1") SILTY SAND, TRACE GRAVEL SM Dry, no stains, no odors 0 PPM
1 v (Silty fine sand (>15% fines); fine subrounded gravel to 1/2")
Well graded sand w/gravel Loose Gray/Brown |S-1C (1.1-2") SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
(Fine to coarse, well graded sand; fine and coarse subround gravel, 1/2-1" with
2 1330 S-1 black chips (rock frags?))
03SB0150204 Gray/Brown |S-2A (0-0.8") SAND, SOME GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
(Similar to S-1C)
1.4 v -
Tan/Brown S-2B (0.8-1") SAND SP Dry, no stains, no odors 0 PPM
3 2 Poorly graded sand (Fine sand)
Well graded sand Yellow Brown |S-2C (1-1.4") SAND, LITTLE GRAVEL SW Dry, no stains, no odors 0 PPM
¢ Fine to coarse sand, well graded; fine gravel, subrounded to 1/4 ")
4 1335 S-2
03SB0150406 Poorly graded sand Brown S-3A (0-0.1) SAND SP Dry, no stains, no odors 0 PPM
1.8 (Fine to medium sand, trace coarse sand, poorly graded; rock fragments)
P Broken Rock Off White S-3B (0.1-0.3") BROKEN ROCK Broken Rock Dry, no stains, no odors 0 PPM
Well graded sand w/gravel Tan/Brown S-3C (0.3-0.8") SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
(Fine to coarse, well graded sand; fine subrounded gravel to 1/2"; less than 5%
l fines)
Broken Rock Off White S-3D (0.8-0.9) BROKEN ROCK Broken Rock Dry, no stains, no odors 0 PPM
5 Well graded sand w/gravel Tan/Brown S-3E (0.9-1.5") SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
(Similar to S-3C)
Dk Gray S-3F (1.5-1.8") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
Silty sand w/gravel (Fine sand; fine subrounded gravel to 1/2")
6 1340 S-3 v
03SB0150610 Denser Dk Gray S-4A (0-1.1') SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors| 0 PPM
7 (Similar to S-3F)
4 Broken Rock Loose White S-4B (1.1-2") BROKEN ROCK/COBBLE Broken Rock | Dry, no stains, no odors 0 PPM
8
A Silty sand w/gravel Denser Dk Gray S-4C (2-2.5") SILTY SAND SM Dry, no stains, no odors 0 PPM
(Similar to S-4A)
Well graded sand w/gravel Loose Tan/Brown S-4D (2.5-3.1') SAND AND GRAVEL, TRACE SILT SW/GW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4 to 1
9 1/4"; <5% fines)
Broken Rock Gray S-4E (3.1-3.3') BROKEN ROCK CHIPS Broken Rock Dry, no stains, no odors 0 PPM
v
Well graded sand w/gravel Loose Tan/Brown S-4F (3.3-4) SAND AND GRAVEL, TRACE SILT SW/IGW Dry, no stains, no odors 0 PPM
10 1345 S-4 (Similar to S-4D)
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 5.5 ft bgs.

BORING NO.: SB015
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB016

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194478.917 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348534.922 TRANSCRIBED BY: J. Connet, KJ
DEPTH | SAMP REC./ [ SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR REMARKS (moisture FIELD
(FEET) SAMP LENG. | SAMPLE NO. (QA/QC PROF'L DENSITY/ ROCK BRKN condition;odors; geological | SCREENING
STATUS) CONSIS. classification; rock weathering; DATA [PID]
OR ROCK etc)
0 HARD
03550160002 Poorly graded sand Loose Brown [S-1A (0-0.2) ROOT MAT/TOP SOIL, SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
Lab QC #3 (Mostly fine sand, trace medium sand; <5% fines silt; roots)
2' Poorly graded sand w/gravel Loose Light Brown|S-1B (0.2-1') SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
A (Mostly fine sand, trace medium and coarse sand; fine subrounded gravel to 1/2"; <5% fines)
1
Loose Gray/Brown|s-1C (1-1.9) SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Similar to S-1B except for grain size - mostly fine to medium sand, trace coarse sand; fine
subrounded gravel to 1/2"; <5% fines)
Denser Brown [S-1D (1.9-2) SILTY SAND SM Dry, no stains, no odors 0 PPM
Silty sand (Silty fine sand with oxidized grains)
2 1140 S-1
03SB0160204 Silty sand w/gravel Denser Brown [S-2A (0-0.4") SILTY SAND SM Dry, no stains, no odors 0 PPM
(Similar to S-1D with more gravel, fine subrounded gravel to 1/2")
1.4' Well graded sand w/gravel Loose Tan/Brown |S-2B (0.4-0.8") SAND AND GRAVEL SW Dry, no stains, no odors 0 PPM
3 / Red/Brown [Fine to coarse sand, well graded; fine gravel, subrounded to 1/2"; trace fines)
2 FD03-101314 Dup#3 Silty sand w/gravel Denser | Red/Brown [S-2C (0.8-1.4") SILTY SAND SM Dry, no stains, no odors 0 PPM
¢ (Similar to S-2A)
4 1145 S-2
03SB0160406 Poorly graded sand w/gravel Loose Brown [S-3(0-1.3') SAND AND GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
1-3/ (Mostly fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel to 1/2")
5 >
6 1150 S-3
03SB0160610 Poorly graded sand Loose Brown |S-4A (0-1.2") SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
7 (Mostly fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel 1/4 to
36" 1/2"; <5% fines)
/ Loose Gray with |S-4B (1.2-1.55") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
4 Red/Brown [(Fine sand with oxidized intervals)
Loose Red/Brown |S-4C (1.55-1.75") SAND SP Dry, no stains, no odors 0 PPM
(Medium sand with trace fine and coarse sand, poorly graded)
Silty sand w/gravel Denser Dk Gray |S-4D (1.75-3.6") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Mostly fine sand; 15% non-plastic fines; fine and coarse subrounded gravel 1/2 to 1 1/2"; Potential till-like material
8 oxidized spots; rock fragments to 1 1/2 ", angular)
9
10 A 1155 S-4

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:
METHOD OF SOIL SAMPLING:
METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

MacroCore Sampling System; continuous soil sampling to target depth

Not Applicable

Not Encountered

Tetra Tech, Inc.

®

PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 7.75 ft bgs.

BORING NO.: SBO1t

PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB017

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: |Northing 194487.030 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348561.501 TRANSCRIBED BY: J. Connet, KJ
DEPTH [SAMP REC./[ SAMPLING TIME & | DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK | REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering;| DATA [PID]
OR ROCK etc)
HARD
In road; 1-1.5 inches of asphalt removed with dedicated bit prior to drilling
0 > 03SS0170002 Poorly graded sand Loose Tan S-1A (0-0.2) SAND SP Dry, no stains, no odors 0 PPM
(Fine sand, poorly graded) Roadbase material
A Denser | Gray/Brown|S-1B (0.2-0.9') SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Mostly fine to medium sand, trace coarse sand, poorly graded; fine subrounded
1 gravel to 1/2")
Loose Gray S-1C (0.9-1.2") SAND SP Dry, no stains, no odors 0 PPM
" (Fine sand, poorly graded)
Denser | Gray/Brown|S-1D (1.2-2") SAND, SOME GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
2 1400 S-1 (Similar to S-1B)
03SB0170204 Dk Brown |S-2A (0-0.5") SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
v (Fine sand, poorly graded; <5% fines)
19 /., Denser | Light Brown|S-2B (0.5-1") SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
3 2 (Similar to S-2A except color)
Loose Tan/Brown |S-2C (1-1.9') SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace medium sand, poorly graded; 1 piece of fine subrounded
4 1405 S-2 gravel to 1/4")
03SB0170406 Brown [S-3A (0-0.5") SAND SP Dry, no stains, no odors 0 PPM
1.8 (Mostly fine sand, trace medium sand, poorly graded)
/ Red/Brown [S-3B (0.5-0.7) SAND SP Dry, no stains, no odors 0 PPM
> (Fine sand, poorly graded)
Dk Brown [S-3C (0.7 -1') SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel
5 v to 1/2")
Well graded sand w/gravel Tan/Brown |S-3D (1-1.8") SAND AND GRAVEL sw Dry, no stains, no odors 0 PPM
l (Fine to coarse well graded sand; fine and coarse gravel, 1/4-1", subrounded;
6 1410 S-3 weathered, pulverized, and oxidized rock fragments)
03SB0170610 Poorly graded sand Tan/Brown |S-4A (0-0.6") SAND SP Dry, no stains, no odors 0 PPM
4 (Mostly fine to medium sand, poorly graded)
/ l Light S-4B (0.6-0.9') SAND SP Dry, no stains, no odors 0 PPM
7 4 Red/Brown |(Fine sand, poorly graded)
Well graded sand w/gravel Gray/Brown|S-4C (0.9-2.4') SAND AND GRAVEL, TRACE SILT SWIGW Dry, no stains, no odors 0 PPM
(Fine to coarse well graded sand; fine and coarse gravel, 1/-1 1/2", subrounded)
8
Poorly graded sand Orange/ |S-4D (2.4-3.4") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
vellow (Mostly medium to coarse sand with trace fine sand, poorly graded; little fine
subrounded gravel 1/2 to 1 1/2")
9
A\
Loose Tan/Brown [S-4E (3.4-3.6) SAND SP Dry, no stains, no odors 0 PPM
(Fine sand, poorly graded)
Silty sand w/gravel Denser Dk Gray |S-4F (3.6-4") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand, fine subrounded gravel to 1/2" with oxidized spots)
10 v 1415 S-4 l

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

®

PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 9.6 ft bgs.

BORING NO.: SB017

PAGE: 1 OF

1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI BORING NO.: 03SB018

PROJECT NO: 112G01813 CTO WE 01 START DATE: 10/13/14
LOGGED BY: K. Jalkut COMPLETION DATE: 10/13/14
DRILLED BY (Company/Driller): TDS / D. Newton MON. WELL NO.: NA
GPS COORDINATES: Northing 194449.747 REF DATUM: NADS83 State Plane Rhode Island US Survey Feet CHECKED BY:KJ
Easting 348388.313 TRANSCRIBED BY: J. Connet, KJ
DEPTH |SAMP REC./| SAMPLING TIME & DEPTH MAT'L CHG/WELL PROF'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
> 03SS0180002 Poorly graded sand Loose Dk Brown |S-1A (0-0.4) TOP SOIL/ROOT MAT, SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
/ , (Fine to med sand, trace coarse sand, poorly graded; <5% fines; tree roots)
2 Denser Brown S-1B (0.4-1.1') SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
1 (Fine sand, poorly graded; <5% fines)
Loose Tan/Brown |S-1C (1.1-1.7') SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine sand, poorly graded; fine subrounded gravel to 1/4")
Denser Brown S-1D (1.7-2') SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
(Mostly fine to medium sand, trace coarse sand, poorly graded; fine and coarse
2 1515 S-1 subrounded gravel 1/4"to 1 1/2")
03SB0180204 L Denser Brown S-2A (0-0.2") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
14 A (Similar to S-1D)
Well graded sand w/gravel Loose Gray/Brown |S-2B (0.2-1.4") SAND AND GRAVEL, TRACE SILT Sw Dry, no stains, no odors 0 PPM
o
3 l Fine to coarse sand, well graded; finelgravel, subrounded 1/4 to 1 1/4"; <5% fines
4 1520 S-2
03SB0180406 Well graded sand Dk Brown |S-3A (0-0.2") SAND, TRACE SILT SwW Dry, no stains, no odors 0 PPM
2' (Fine to coarse sand, well graded; <5% fines)
/ Well graded sand w/gravel Gray/Brown |S-3B (0.2-0.4") SAND AND GRAVEL SwW Dry, no stains, no odors 0 PPM
> v (Similar to S-2B)
Broken Rock il Off White  |S-3C (0.4-0.8') BROKEN ROCK, PULVERIZED Broken Rock Dry, no stains, no odors 0 PPM
5 Well graded sand w/gravel Loose Orange/ S-3D (0.8-2") SAND AND GRAVEL SwW Dry, no stains, no odors 0 PPM
l Brown Fine to coarse sand, well graded; fine and coarse gravel, 1/4" to 1", subrounded;
6 1525 S-3 rock fragments to 1 1/2")
03SB0180610 Poorly graded sand Denser Gray/Brown |S-4A (0-0.8") SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel
to 1/2")
7 Silty sand w/gravel Denser Dk Gray S-4B (0.8-2.3') SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty (>15% fines)fine sand; fine subrounded gravel to 1/2" and coarse
8 l subrounded gravel to 1 1/4"; oxidized spots)
Broken Rock Loose Orange S-4C (2.3-2.5") BROKEN ROCK BROKEN ROCK | Dry, no stains, no odors 0 PPM
(Pulverized, weathered, oxidized)
Well graded sand w/gravel Gray/Brown |S-4D (2.5-3") SAND AND GRAVEL SwW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel to 1/2"; rock
fragments to 1")
9 Broken Rock Gray S-4E (3-3.3") BROKEN ROCK BROKEN ROCK | Dry, no stains, no odors 0 PPM
v (Pulverized, weathered, not oxidized)
Well graded sand w/gravel, broken rock Loose Gray/Brown |S-4F (3.3-4") SAND AND GRAVEL SwW Dry, no stains, no odors 0 PPM
10 v 1530 S-4 (Similar to S-4D with broken rock at bottom of liner)
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING: Direct Push Technology (DPT)
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable

GROUNDWATER LEVELS: Not Encountered

OTHER OBSERVATIONS:: PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 6 ft bgs. BORING NO.: SB018 PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO: 112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB019

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: [Northing 194467.859 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348435.772 TRANSCRIBED BY: J.Connet, KJ
DEPTH [SAMP REC./[ SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering; DATA [PID]
OR ROCK ete)
0 HARD
03550190002 Poorly graded sand Loose Light Gray/ [S-1A (0-0.4) ROOT MAT, SAND, SOME GRAVEL SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace medium sand, poorly graded; fine subrounded gravel to
Brown
1/2"; roots)
Brown |S-1B (0.4-1') SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace medium and coarse sand, poorly graded; fine
1 subrounded gravel to 1/2")
Orange/ [S-1C (1-2') SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
2 1535 S-1 v Brown _[(Similar to S-1B except color)
03SB0190204 Well graded sand w/gravel Gray/Brown|S-2 (0-1.4") SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4" to 1
3 1-4'/ 1/2"; <5% fines) l
: l
4 1540 S-2
03SB0190406 Gray/Brown |S-3A (0-0.9') SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
2 v with Red |(Similar to S-2 w/oxidized intervals and spots (grains))
5 ’ Poorly graded sand Gray S-3B (0.9-1.5") SAND SP Dry, no stains, no odors 0 PPM
2 (Mostly fine sand, trace medium sand, poorly graded)
Red/Brown [S-3C (1.5-1.6") SAND SP Dry, no stains, no odors 0 PPM
v (Medium sand, trace fine and coarse sand, oxidized spots (grains))
Loose Gray S-3D (1.6-1.8") SAND SP Dry, no stains, no odors 0 PPM
(Similar to S-3B)
Silty sand Denser Dk Gray [S-3E (1.8-2") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
6 1545 S-3 (Silty (>15% fines)fine sand; fine subrounded gravel)
03SB0190610 Well graded sand w/gravel Loose |Gray/Brown|S-4A (0-2.2") SAND AND GRAVEL sSw Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4 to 2";
7 oxidized intervals and spots (grains))
: |
Broken Rock l Gray S-4B (2.2-2.6") BROKEN, PULVERIZED ROCK BROKEN ROCK | Dry, no stains, no odors 0PPM
Well graded sand w/ gravel Loose |Gray/Brown|S-4C (2.6-3.8") SAND AND GRAVEL sSw Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse gravel, 1/4" to 1",
9 subrounded; angular rock fragments, weathered, oxidized)
10 1550 S-4 l
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620

METHOD OF ADV. BORING:  Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING: Not Applicable

GROUNDWATER LEVELS: Not Encountered

Tetra Tech, Inc.

®

OTHER OBSERVATIONS::

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 5.8 ft bgs.

BORING NO.: SB019

PAGE:
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112601813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB020

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194485.645 REF DATUM: NADS83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348481.794 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH |[SAMP REC./| SAMPLING TIME & DEPTH MAT'L CHG/WELL PROF'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC DENSITY/ BRKN condition;odors; geological [ SCREENING
LENG. STATUS) CONSIS. classification; rock weathering; [ pATA [PID]
OR ROCK etc.)
0 HARD
03SS0200002 Poorly graded sand Loose Dk Brown |S-1A (0-0.6) ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
to Brown (Fine to medium sand, poorly graded; fine subrounded gravel to 1/4", <5% fines)
2 Red/Brown |S-1B (0.6-1.4") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
1 > (Mostly fine sand, poorly graded; fine subrounded gravel to 1/2")
\4
Well graded sand w/gravel Gray/Brown |S-1C (1.4-2") SAND AND GRAVEL, TRACE SILT sSw Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel to 1/2";
2 1620 S-1 <5% fines)
03SB0200204 Gray/Brown|S-2 (0-1.6") SAND AND GRAVEL, TRACE SILT sSw Dry, no stains, no odors 0 PPM
3 1.6' (Similar to S-1C)
/2' v
4 1625 S-2
03SB0200406 Poorly graded sand Tan/Brown |S-3A (0-1.1") SAND SP Dry, no stains, no odors 0 PPM
2 L (Fine sand, trace medium sand, poorly graded)
5 A
/2‘ Loose Red/Gray |S-3B (1.1-1.6") SAND SP Dry, no stains, no odors 0 PPM
v JBrown (Mostly medium sand with less fine and coarse sand, poorly graded; slightly
oxidized grains)
l Silty Sand w/gravel Dense Dk Gray |S-3C (1.6-2") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
6 1630 S-3 | (Silty fine Sand w/>15% fines; fine subrounded gravel to 1/2")
03SB0200610 Dk Gray |S-4A (0-0.8") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Similar to S-3C)
7 3'7/ Well graded sand w/silt and gravel Dense Dk Red/ ([S-4B (0.8-2") SAND, SOME GRAVEL, SOME SILT SW/SM Dry, no stains, no odors
4' Brown (Fine to coarse sand, well graded; >15% coarse subrounded gravel to 1" and 0 PPM
8 coarse angular fragments to 1/1/2"; about 10% fines)
Well graded sand Loose Red/Brown |S-4C (2-3.7") SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/2" to 1";
angular rock fragments to 1" (broken rock); oxidized grains)
9
10 1635 S-4

EOB @ 10 ft

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 5.6 ft bgs.

BORING NO.: SB020

PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB021

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: [Northing 194501.796 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348528.760 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH |SAMP REC./| SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK | REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering;| HaATA [PID]
0 OR ROCK Bte.)
0 HARD
03550210002 Poorly graded sand Loose Dk Brown [S-1A (0-0.3) ROOT MAT/TOP SOIL, SAND SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, poorly graded; roots)
Loose Brown |[S-1B (0.3-0.9') SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand mostly, trace coarse sand, poorly graded; fine
subrounded gravel to 1/2"; <5% fines)
1 Loose Tan/Gray/ |S-1C (0.9-2') SAND SP Dry, no stains, no odors 0 PPM
Brown |(Mostly medium sand, little coarse and fine sand, poorly graded)
2 1645 S-1
L4 03SB0210204 Denser Dk Brown [S-2 (0-1.4") SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
) (Mostly fine sand; trace medium sand, poorly graded; <5% fines) Can't roll soil out w/o
3 breaking
>
4 1650 S-2
03SB0210406 Denser Brown [S-3A (0-0.5") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
A (Fine sand, poorly graded,; fine subrounded gravel to 1/2")
o Well graded sand with gravel Dense |Gray/Brown|S-3B (0.5-1.2") SAND AND GRAVEL SW Dry, no stains, no odors 0 PPM
2 (Fine to coarse sand, well graded; fine and coarse gravel, 1/4" to 1"; black rock
5 fragments)
Broken Rock Loose White S-3C (1.2-1.5") PULVERIZED ROCK BROKEN ROCK | Dry, no stains, no odors 0 PPM
Well graded sand Loose Red/Brown |S-3D (1.5-1.8") SAND, LITTLE GRAVEL sSwW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine subrounded gravel to 1/2", oxidized)
Poorly graded sand Loose |Gray/Brown|S-3E (1.8-2") SAND SP Dry, no stains, no odors 0 PPM
6 1655 S-3 (Mostly fine to medium sand, trace coarse sand, poorly graded)
03SB0210610 l Loose Gray/Brown|S-4A (0-0.4") SAND SP Dry, no stains, no odors 0 PPM
(Similar to S-3E)
Well graded sand with gravel Loose |Red/Orange|S-4B (0.4-1.8') SAND AND GRAVEL, TRACE SILT Sw Dry, no stains, no odors 0 PPM
3.9 (Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4" to
/Brown '
& 1"; <5% fines)
7
8 Poorly graded sand Loose Orange/ |[S-4C (1.8-2.4") SAND SP Dry, no stains, no odors 0 PPM
Brown |(Mostly fine to medium sand, poorly graded; oxidized)
Silty Sand with gravel Dense Dk Gray |S-4D (2.4-3.9") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand (>15% fines), fine subrounded gravel 1/2")
9
10 VL 1700 S-4

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 8.4 ft bgs.

BORING NO.: SB021
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB022

START DATE: 10/13/14

COMPLETION DATE: 10/13/14

MON. WELL NO.: NA

GPS COORDINATES: |Northing 194504.056 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348509.194 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH [SAMP REC./[ SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK [ REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering;| DATA [PID]
OR ROCK etc)
Asphalt surface, about 2" thick; removed w/a dedicated bit prior to further drilling/sampling
0 03550220002 Well graded sand with gravel Loose Dk Brown [S-1A (0-0.8) SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
> DUP #4 (Fine to coarse sand, well graded; fine and coarse subrounded gravel to 1"; <5% fines)
/ . FD04-101314 Loose Tan/Brown |S-1B (0.8-1.3") SAND, LITTLE GRAVEL SW Dry, no stains, no odors 0 PPM
1 Yellow |(F-C sand, well graded,; fine subrounded gravel to 1/2", coarse subrounded gravel to 1")
Poorly graded sand Loose | Light Brown(s-1C (1.3-1.9') SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Mostly fine to medium sand, trace coarse sand, poorly graded; < 5% fines)
Denser Brown |S-1D (1.9-2") SAND SP Dry, no stains, no odors 0 PPM
2 1440 S-1 (Fine sand, poorly graded)
03SB0220204 Loose Tan/Brown |S-2 (0-1.2") SAND SP Dry, no stains, no odors 0 PPM
3 1'2/ Lab QC#4 (Mostly fine sand; trace medium and coarse sand, poorly graded)
2
4 1445 S-2
03SB0220406 Loose Tan/Brown [S-3A (0-0.5") SAND SP Dry, no stains, no odors 0 PPM
(Similar to S-2)
2 Well graded sand with gravel Loose [ Gray/Brown|S-3B (0.5-1') SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
5 2' (Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4" to 1 1/4"; <5% fines)
Poorly graded sand Loose Tan/Brown [S-3C (1-1.8") SAND SP Dry, no stains, no odors 0 PPM
l (Mostly medium sand, trace fine and coarse sand, poorly graded)
Loose Orange/ |[S-3D (1.8-2") SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
6 1450 S-3 | Well graded sand with gravel Brown |(Similar to S-3B except for color and mostly fine subrounded gravel to 1/2")
03SB0220610 Poorly graded sand Loose | Dark Brown|S-4A (0-0.2') SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
, (Fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel to 1/2")
3.8 Well graded sand with gravel Loose Orange/ |[S-4B (0.2-0.6") SAND AND GRAVEL SwW Dry, no stains, no odors 0 PPM
4 Brown |(F-C sand, well graded; fine and coarse subrounded gravel, 1/4" to 1 1/2"; rock fragments)
Poorly graded sand Loose Yellow/ |S-4C (0.6-0.9") SAND SP Dry, no stains, no odors 0 PPM
Brown [(Fine sand, poorly graded)
7 Silty sand with Gravel Dense Dk Gray [S-4D (0.9-2.1") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand (> 15% fines); fine subrounded gravel to 1/2", coarse gravel to 1 1/4")
8
Broken rock Loose White  |S-4E (2.1-2.4") BROKEN ROCK BROKEN ROCK | Dry, no stains, no odors 0 PPM
Silty sand with Gravel Loose [ Gray/Brown|S-4F (2.4-2.7") SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine to coarse sand; >15% fines; fine subrounded gravel to 1/2"; rock fragments)
Broken rock Loose Off White [S-4G (2.7-3') BROKEN ROCK BROKEN ROCK | Dry, no stains, no odors 0 PPM
9
Well graded sand with gravel Loose Orange/ |[S-4H (3-3.5") SAND AND GRAVEL Sw Dry, no stains, no odors 0 PPM
Brown [(Fine to coarse sand, well graded; fine subrounded gravel to 1/4")
Loose Gray/Brown [S-41 (3.5-3.8) SAND AND GRAVEL, ROCK FRAGMENTS SwW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel to 1/2"; 1" rock fragments)
10 v 1455 S-4

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:

Track-mounted GeoProbe Model 6620

METHOD OF ADV. BORING:

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING/|

MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:

Not Applicable

GROUNDWATER LEVELS:

Not Encountered

Tetra Tech, Inc.

w3

OTHER OBSERVATIONS::

PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 6.9 ft bgs.

BORING NO.: SB022

PAGE: 1 OF
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB023

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: [Northing 194499.867 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348448.069 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH |SAMP REC./| SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/C ROCK BRKN condition;odors; geological SCREENING
LENG. STATUS) ONSIS. OR classification; rock weathering; DATA [PID]
ROCK etc.)
0 HARD
03SS0230002 Poorly graded sand Loose Dk Brown  [S-1A (0-0.25) 2" ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
DUP #5 (Fine to medium sand, poorly graded; fine subrounded gravel to 1/2"; <5% fines)
FD05-101414 Loose Dk Brown |S-1B (0.25-0.8") SAND, TRACE GRAVEL,TRACE SILT SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace medium sand, poorly graded; fine subrounded gravel to
1 1/2"; <5% fines)
Loose Brown S-1C (0.8-1.8") SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Similar to S-1B except color and additional coarse gravel to 1 1/2")
J Well graded sand with gravel Loose Dk Brown |S-1D (1.8-2") SAND AND GRAVEL SW Dry, no stains, no odors 0 PPM
2 0835 S-1 (F-C sand, well graded; fine and coarse subrounded gravel, 1/4" to 3/4")
03SB0230204 Loose Drk Brown |S-2A (0-0.4") SAND AND GRAVEL SW Dry, no stains, no odors 0 PPM
(Similar to S-1D)
7 Lab QC#5 Poorly graded sand Loose Tan/Brown |S-2B (0.4-1.2") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
3 o (Med. sand, trace f sand, poorly graded; fine subrounded gravel to 1/2", oxidized)
Loose Tan S-2C (1.2-1.7") SAND SP Dry, no stains, no odors 0 PPM
l (Similar to S-2B except lighter color, not oxidized)
4 0840 S-2
03SB0230406 Well graded sand with gravel Loose Brown/Gray |S-3A (0-0.4) SAND AND GRAVEL, TRACE SILT Sw Dry, no stains, no odors 0 PPM
¢ (Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4" to 1
19 1/2"; rock fragments to 1"; <56% fines)
! Poorly graded sand Dense Gray S-3B (0.4-1') SAND SP Dry, no stains, no odors 0 PPM
5 , (Fine sand, poorly graded, some oxidized intervals)
2 Loose Red/Orange |S-3C (1-1.3") SAND SP Dry, no stains, no odors 0 PPM
/Brown (Fine sand, poorly graded, mostly oxidized)
Well graded sand with gravel Loose Red/Orange |S-3D (1.3-1.5") SAND, SOME GRAVEL SW Dry, no stains, no odors 0 PPM
/Brown (F-C sand, well graded, little oxidation; fine subrounded gravel to 1/2")
Silty sand w/gravel Denser Dk Gray S-3E (1.5-1.9") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Fine sand, trace medium sand, poorly graded; >15% fines; fine subrounded gravel
6 0845 S-3 to 1/2"; oxidized spots)
03SB0230610 Denser Dk Gray  [S-4A (0-0.7") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0PPM
(Similar to S-3E)
7 Less Dense Dk Gray S-4B (0.7-2.3") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Similar to S-4A with coarse subrounded gravel to 1 1/2"; rock fragments;
8 less compact)
Well graded sand with gravel Loose Red/Brown |S-4C (2.3-4") SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4 to 1";
9 rock fragments to 1)
10 0850 S-4
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING: Direct Push Technology (DPT)
METHOD OF SOIL SAMPLINC MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS:  Not Encountered

OTHER OBSERVATIONS::

PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 5.5 ft bgs.

BORING #: SB023
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB024

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: [Northing 194513.906 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348416.756 TRANSCRIBED BY: J. Connet, PS, CFS, K.
DEPTH [SAMP REC./| SAMPLING TIME & [DEPTH MAT'L CHG/WELL PROF'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK | REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering; DATA [PID]
OR ROCK et
0 HARD
03550240002 Poorly graded sand Loose Dk Brown |S-1A (0-0.3) 2" ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel
to 1/2"; <5% fines; roots)
Denser Brown S-1B (0.3-0.9') SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine sand, poorly graded; fine subrounded gravel to 1/2"; <5% fines)
1 } Denser Orange/ |S-1C (0.9-2") SAND,TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine sand, trace medium to coarse sand, poorly graded; fine subrounded gravel
Brown Y Color change
to 1/2"; <5% fines)
2 0910 S-1 \
03SB0240204 Well graded sand with gravel Loose Gray/ S-2A (0-1') SAND AND GRAVEL SWIGW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4" to 1
18 Dk Brown 1/2"; rock fragments to 1")
>
3 v
Broken rock Loose Off White [S-2B (1-1.2") BROKEN ROCK BROKEN ROCK | Dry, no stains, no odors 0 PPM
Well graded sand with gravel Loose Gray/Dk |S-2C (1.2-1.5") SAND AND GRAVEL SWIGW Dry, no stains, no odors 0 PPM
Brown _ [(Similar to S-2A)
Poorly graded sand Loose Tan S-2D (1.5-1.8") SAND SP Dry, no stains, no odors 0 PPM
* (Fine sand, poorly graded)
4 0915 S-2
03SB0240406 Well graded sand with gravel Loose Gray/Brown |S-3A (0-0.4") SAND AND GRAVEL, TRACE SILT sSw Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine subrounded gravel to 1/2"; <5% fines)
2' Poorly graded sand Loose Orange/ |S-3B (0.4-0.7") SAND SP Dry, no stains, no odors 0 PPM
/2. Brown _[(Mostly medium sand, trace fine and coarse sand, poorly graded, oxidized)
5 Silty Sand w/gravel Dense Dk Gray [S-3C (0.7-2") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand, trace medium sand, poorly graded; fine subrounded gravel to
l 1/2", oxidized spots)
6 0920 S-3
03SB0240610 Dense Dk Gray |S-4A (0-0.3") SILTY SAND, TRACE GRAVEL SM Dry, no stains, no odors 0 PPM
L (Silty fine sand, trace medium sand, poorly graded; >15% fines; fine subrounded
1.2 L gravel to 1/2"; rock fragments)
/ Well graded sand with gravel Loose |Gray/Brown/|S-4B (0.3-1') SAND AND GRAVEL sSw Dry, no stains, no odors 0 PPM
2.5 Orange/ |(Fine to coarse sand, well graded; fine subrounded gravel to 1/2")
7 \
Silty Sand w/gravel Dense Dk Brown/ |S-4C (1-1.2") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
Gray (Similar to S-3C) Poor Recovery
8
8.5 0925 S-4

EOB @ 8.5 feet

End of Boring at 8.5 feet bgs (REFUSAL); boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 4.7 ft bgs.

BORING NO.: SB024
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI BORING NO.: 03SB025

PROJECT NO: 112G01813 CTO WE 01 START DATE: 10/14/14
LOGGED BY: K. Jalkut COMPLETION DATE: 10/14/14
DRILLED BY (Company/Driller): TDS / D. Newton MON. WELL NO.: NA
GPS COORDINATES: Northing 194533.363 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348462.024 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH |SAMP REC./| SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
03550250002 Poorly graded sand Loose Gray/Brown|S-1A (0-0.4) 2" ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
l (Mostly fine sand, trace med. & coarse sand, poorly graded; fine subrounded
2 gravel to 1/2"; roots)
/2. Well graded sand with gravel Loose Light Brown|S-1B (0.4-0.8") SAND, SOME GRAVEL SW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine subrounded gravel to 1/2")
1 Poorly graded sand Denser Brown |S-1C (0.8-2") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace medium and coarse sand, poorly graded; fine
subrounded gravel to 1/2")
2 \4 0940 S-1
03SB0250204 Denser Brown |S-2A (0-0.8) SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
14 (Similar to S-1C))
>
v
3 Well graded sand with gravel Loose Orange/ |S-2B (0.8-1.4") SAND AND GRAVEL SwW Dry, no stains, no odors 0 PPM
Brown |(Fine to coarse sand, well graded; fine subrounded gravel to 1/2")
\4
4 0945 S-2
03SB0250406 Loose [ Gray/Brown|S-3A (0-0.9") SAND AND GRAVEL,TRACE SILT SW Dry, no stains, no odors 0 PPM
2 (Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4 to 1
/2' ‘ 1/4"; rock fragments to 1")
5

A
Silty sand w/gravel Dense Dark Gray |S-3B (0.9-2") SILTY SAND, FEW GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand, trace medium sand, poorly graded; >15% fines; fine subrounded
gravel to 1/2", oxidized spots)

6 0950 S-3
03SB0250610 Well graded sand with gravel Loose Brown |S-4A (0-0.6") SAND AND GRAVEL swW Dry, no stains, no odors| 0 PPM
38 (F-C sand, well graded; fine and coarse subrounded gravel 1/4 to 1"; rock
4 fragments)
Poorly graded sand Loose Tan/Brown |S-4B (0.6-0.9") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
7 (Mostly fine sand, poorly graded; fine subrounded gravel to 1/2"; <5% fines)
Broken rock Loose Gray/  |S-4C (0.9-1.55') Broken rock chips BROKEN ROCK [ Dry, no stains, no odors 0 PPM
White
8 Silty sand w/gravel Dense Dark Gray [S-4D (1.55-3.2") SILTY SAND, FEW GRAVEL SM Dry, no stains, no odors 0 PPM
(Similar to S-3B)
9
Well graded sand with gravel Loose Orange/ |S-4E (3.2-3.8") SAND AND GRAVEL SW Dry, no stains, no odors 0 PPM
Brown |(Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4 to 1";
oxidized rock fragments to 1")
10 v 0955 S-4
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING:  Direct Push Technology (DPT)
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable

GROUNDWATER LEVELS: Not Encountered

OTHER OBSERVATIONS:: PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 7.5 ft bgs. BORING NO.: SB025 PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO: 112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB026

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194557.056 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348510.143 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH |SAMP REC./ SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
0 HARD
03SS0260002 Poorly graded sand Loose Dk Brown [S-1A (0-0.4) 2" ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace med-coarse sand, poorly graded; fine subrounded gravel
to 1/2"; <5% fines)
Denser Brown |S-1B (0.4-0.8") SAND, FEW GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace med-coarse sand; poorly graded; fine subrounded gravel
to 1/2", ¢ subrounded gravel to 1", rock fragments to 1"; <5% fines)
Denser Brown |S-1C (0.8-1.2") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel
1 to 1/2"; rock fragments)
v
Well graded sand with gravel | Loose |Gray/Brown [S-1D (1.2-2") SAND AND GRAVEL SW Dry, no stains, no odors 0 PPM
Orange (Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4 to 1",
oxidized)
2 v 1005 S-1
03SB0260204 Silty sand Dense Dk Gray/ |S-2A (0-0.7") SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
Brown (Silty fine sand, trace medium sand, poorly graded; >15% non-plastic fines; fine
subrounded gravel to 1/2", oxidized spots)
3 Poorly graded sand w/silt Dense Brown S-2B (0.7-1.1') SAND, LITTLE SILT SP/SM Dry, no stains, no odors 0 PPM
l (Mostly fine sand, poorly graded; about 10% non-plastic fines)
4 1010 S-2
03SB0260406 Well graded sand w/gravel Loose Gray/Brown [S-3A (0-0.4") SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
1.8 (Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/2 to 1")
> Loose |Gray/Orange/S-3B (0.4-1.8") SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
5 /Brown |(Similar to S-3A except color, more oxidized)
6 1015 S-3
03SB0260610 Well graded sand Loose Gray/Brown|S-4A (0-0.2") SAND AND GRAVEL SW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine subrounded gravel to 1/2")
Poorly graded sand Loose Tan/Gray |S-4B (0.2-0.7") SAND SP Dry, no stains, no odors 0 PPM
Red/Orange|(Fine sand, poorly graded with increasing oxidation at 0.55 to 0.7")
7 Silty sand Dense Dk Gray |S-4C (0.7-2.5) SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand mostly, trace med sand, poorly graded; >15% non-plastic fines;
fine subrounded gravel to 1/2"; rock fragments to 1/2")
8
9 |
10 1020 S-4

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620

METHOD OF ADV. BORING:  Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING: Not Applicable

GROUNDWATER LEVELS: Not Encountered

Tetra Tech, Inc.

)

OTHER OBSERVATIONS::

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 6.7 ft bgs.

BORING NO.: SB026
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB027

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: [Northing 194566.283 REF DATUM: NADS83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348476.088 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH [SAMP REC./ SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering; DATA [PID]
OR ROCK ete)
0 HARD
03550270002 Well graded sand Loose Dk Brown |S-1A (0-0.5) ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL, TRACE SILT sSw Dry, no stains, no odors 0 PPM
Lab QC #6 l Ezgl;e)to coarse sand, well graded; fine subrounded gravel to 1/2"; <5% fines;
> Poorly graded sand Denser Brown |S-1B (0.5-2") SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand mostly, trace coarse sand, poorly graded; fine and coarse
1 2 subrounded gravel 1/4 to 1"; <5% fines)
2 1055 S-1
03SB0270204 Broken rock Loose Dk Gray |S-2A (0-0.15") BROKEN, PULVERIZED ROCK BROKEN ROCK | Dry, no stains, no odors 0 PPM
) FD06-101414 DUP#6 Well graded sand with gravel Loose Brown [S-2B (0.15-1') SAND AND GRAVEL, TRACE SILT SW/IGW Dry, no stains, no odors 0 PPM
13 (Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4-2";
) Poor recovery
<5% fines)
3 2
Poorly graded sand Denser S-2C (1-1.3") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel
to 1/2")
4 1100 S-2
03SB0270406 S-3 (0-1') SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
1 (Fine to med sand, poorly graded; fine and coarse subrounded gravel 1/4 to 1";
) Poor Recovery
5 <5% fines)
>
6 1105 S-3 v
03SB0270610 Poorly graded sand w/gravel Denser Brown [S-4(0-2.2") SAND, SOME GRAVEL SP Dry, no stains, no odors 0 PPM
7 22 (Similar to S-3 except more fine and coarse subrounded gravel 1/2 to 1 1/2") Poor Recovery
/ 4
8
9 J
10 1110 S-4

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

T

PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 3 ft bgs.

BORING NO.: SB027
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB028

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: |Northing 194573.603 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348443.147 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH [SAMP REC./[ SAMPLING TIME & DEPTH MAT'L CHG/WELL PROF'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK | REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC DENSITY/ BRKN condition;odors; geological | SCREENING
LENG. STATUS) CONSIS. classification; rock weathering; DATA [PID]
OR ROCK etc)
0 HARD
03550280002 Well graded sand Loose Dk Brown |S-1A (0-0.4") TOP SOIL/ROOT MAT, SAND, TRACE GRAVEL, TRACE SILT SwW Dry, no stains, no odors 0 PPM
> l (Fine to coarse sand, well graded; fine subrounded gravel to 1/2"; <5% fines;
/ 2 roots)
Poorly graded sand Loose Lighter Brown |S-1B (0.4-1.2") SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace medium and coarse sand, poorly graded; fine
subrounded gravel to 1/2"; <5% fines)
1
Broken Rock Loose Dk Gray |S-1C (1.2-1.4") ROCK FRAGMENT, PULVERIZED BROKEN ROCK [ Dry, no stains, no odors 0 PPM
Poorly graded sand Denser Brown S-1D (1.4-2") SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
l (Fine sand, poorly graded; fine subrounded gravel to 1/2"; <5% fines)
2 1030 S-1
03SB0280204 Well graded sand with gravel Loose Gray/Brown |s-2 (0-1.8") SAND AND GRAVEL SWIGW Dry, no stains, no odors 0 PPM
1.8 (Fine to coarse sand, well graded; mostly fine subrounded gravel to 1/2", trace Color change to gray at
’ / coarse gravel to 1"; rock fragments to 1") end with coarse gravel
3 ' to 1"
Gray
4 1035 S-2
03SB0280406 Red/Brown |S-3A (0-0.4') SAND AND GRAVEL SWI/GW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4 to 1/2";
v very oxidized)
2 Loose Gray/Brown |S-3B (0.4-0.9") SAND AND GRAVEL SWIGW Dry, no stains, no odors 0 PPM
(Similar to S-3A, except not oxidized, no coarse gravel)
5 2 v
Silty sand Dense Dk Gray |S-3C (0.9-2) SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand; >15% non-plastic fines; fine subrounded gravel to 1/2", trace
coarse subrounded gravel to 1"; rock fragments; oxidized spots)
6 1040 S-3 v
03SB0280610 Well graded sand with gravel Loose Gray/Brown |S-4A (0-0.6") SAND AND GRAVEL SW/GW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; tine and coarse subrounded gravel 1/2 to 17;
i rock fragment)
7 Silty sand Dense Dk Brown/ |S-4B (0.6-2.6") SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
Gra (Silty fine sand, trace medium sand; >15% non-plastic fines; fine subrounded
8 Y gravel to 1/2", coarse subrounded gravel to 1")
Broken Rock Loose White S-4C (2.6-2.8') BROKEN ROCK, PULVERIZED BROKEN ROCK [ Dry, no stains, no odors 0 PPM
9 Well graded sand with silt and gravel Loose Gray/Brown |S-4D (2.8-4') SAND AND GRAVEL, LITTLE SILT SW/SM Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4 to 1
1/4"; 10% fines; rock fragments to 1")
10 \ 1045 S-4

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

METHOD OF SOIL SAMPLING:

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

MacroCore Sampling System; continuous soil sampling to target depth

Not Applicable

Not Encountered

Tetra Tech, Inc.

®

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 4.9 ft bgs.

BORING NO.: SB028
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB029

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194595.264 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348489.771 TRANSCRIBED BY: J. Connet, KJ
DEPTH [SAMP REC./[SAMPLING TIME & SAMPLE| DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture condition;odors; FIELD
(FEET) SAMP NO. (QA/QC STATUS) PROF'L DENSITY/ BRKN geological classification; rock weathering; etc.) | SCREENING
LENG. CONSIS. DATA [PID]
OR ROCK
0 HARD
03550290002 Well graded sand w/gravel Loose Gray/Brown S-1 (0-1.3) SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine subrounded gravel to 1/2", trace coarse
1 1.3 subrounded gravel to 1"; <5% fines; rock fragments to 1")
>
2 1150 S-1
03SB0290204 Loose Light Gray/ S-2A (0-0.9") SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
Brown w/Red |(Similar to S-1 above except color and some oxidized parts)
Poorly graded sand Denser Dk Brown S-2B (0.9-1') SAND SP Dry, no stains, no odors 0 PPM
(Fine sand, trace medium sand, poorly graded)
3 Broken Rock Loose Gray S-2C (1-1.2") BROKEN ROCK, PULVERIZED BROKEN ROCK Dry, no stains, no odors 0 PPM
Poorly graded sand Denser Dark S-2D (1.2-1.3") SAND SP Dry, no stains, no odors 0 PPM
Brown (Similar to S-2B)
4 1155 S-2
03SB0290406 Denser Dk Brown S-3A (0-0.6") SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
Did not sample material from Driller overdrove liner
6-7"in liner (Mostly fine sand, trace medium and coarse sand, poorly graded; <5% fines)
3 Well graded sand w/ gravel Loose Gray/Brown S-3B (0.6-1.1") SAND AND GRAVEL SWIGW Dry, no stains, no odors 0 PPM
, (Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/2 to 1"; Driller overdrove liner
5 3 rock fragments to 1")
Poorly graded sand Loose Gray/Orange [S-3C (1.1-2.2) SAND SP Dry, no stains, no odors 0 PPM
Yellow/Brown (Mostly medium sand, trace fine and coarse sand, poorly graded; fine Driller overdrove liner
l subrounded gravel 1/4 to 1/2"; oxidized; coarsening at the bottom)
6a
Silty sand Denser Dk Gray S-3D (2.2-3") SILTY SAND, TRACE GRAVEL SM Dry, no stains, no odors 0 PPM
Silty fine sand (>15 % fines); fine subrounded gravel to 1/2")
7 1200 s-3 Driller overdrove liner
6b 03SB0290610 Silty sand Denser Dk Gray S-4A (0-2.6") SILTY SAND, TRACE GRAVEL SM Dry, no stains, no odors 0 PPM
(Similar to S-3D) 6-10 ft interval from borehole
adjacent to S-1 thru S-3
7
8
Well graded sand w/gravel Loose Gray/Brown  |5.4B (2.6-3') SAND AND GRAVEL sw Dry, no stains, no odors 0PPM
(Fine to coarse sand; fine and coarse subrounded gravel 1/4 to 1") 6-10 ft interval from borehole
9 adjacent to S-1 thru S-3
10 1205 S-4

EOB @ 10 feet

End of Boring at 7 and 10 feet bgs; both borings backfilled

TYPE OF DRILLING RIG:

METHOD OF ADV. BORING:
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

Not Encountered

Tetra Tech, Inc.

®

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 6.2 ft bgs.

BORING NO.: SB029
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, Rl

PROJECT NO: 112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB030

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194623.858 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348424.795 TRANSCRIBED BY: J. Connet, KJ
DEPTH SAMP SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) REC./ SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological [ SCREENING
SAMP STATUS) CONSIS. classification; rock weathering; | HATA [PID]
LENG. OR ROCK ete)
0 HARD
03SS0300002 Poorly graded sand Loose Brown S-1A (0-0.2") ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
2 (Fine to medium sand mostly, trace coarse sand, poorly graded; fine subrounded
gravel to 1/2"; roots, leaves, grass)
> Denser Dk Brown S-1B (0.2-1.3') SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Mostly fine to medium sand, trace coarse sand, poorly graded; fine subrounded
1 gravel to 1/2"; <5% fines; rock fragments)
Well graded sand w/gravel Loose Light Brown |S-1C (1.3-1.7') SAND AND GRAVEL sSw Dry, no stains, no odors 0 PPM
l (Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4 to 1")
Poorly graded sand Denser Dk Brown S-1D (1.7-2") SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
2 1220 s1 v (Similar to S-1B)
03SB0300204 Silty sand Denser Dk Brown S-2A (0-1.3) SILTY SAND SM Dry, no stains, no odors 0 PPM
15 (Silty fine sand, >15% nn-plastic fines, trace medium and coarse sand, poorly
o graded; fine subrounded gravel to 1/2"; rock fragments; oxidized spots)
3
Well graded sand w/gravel Loose Tan S-2B (1.3-1.5") SAND AND GRAVEL sSw Dry, no stains, no odors 0 PPM
J (Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/2 to 1")
4 1225 S-2
03SB0300406 Loose Gray/Brown |S-3A (0-1.1') SAND AND GRAVEL sSw Dry, no stains, no odors 0 PPM
> (Fine to coarse sand, well graded; fine and coarse subrounded gravel 1/4 to 1
1/4"; rock fragments to 1)
5 2 Poorly graded sand Denser Tan/Brown [S-3B (1.1-1.4') SAND SP Dry, no stains, no odors 0 PPM
| (Fine sand, poorly graded)
Silty sand Dk Gray S-3C (1.4-2") SILTY SAND SM Dry, no stains, no odors 0 PPM
l (Silty fine sand,>15% non-plastic fines, poorly graded; fine subrounded gravel to
6 1230 S-3 1/2", oxidized spots)
03SB0300610 Denser Dk Gray S-4A (0-0.5") SILTY SAND SM Dry, no stains, no odors 0 PPM
(Similar to S-3C)
Broken Rock Loose Gray/White  |S-4B (0.5-0.8") BROKEN ROCK, PULVERIZED Broken Rock Dry, no stains, no odors 0 PPM
7 Well graded sand w/gravel Gray/Brown |S-4C (0.8-2.2") SAND AND GRAVEL, TRACE SILT sSw Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded and weathered
gravel 1/4 to 1 1/2", <5% fines)
8
Well graded gravel w/sand Gray S-4D (2.2-2.7') SANDY GRAVEL GW Dry, no stains, no odors 0 PPM
(Fine and coarse subrounded gravel 1/2 to 1"; fine to coarse sand, well graded;
" More gravel than sand
v rock fragments to 1")
Poorly graded sand Loose Tan/Brown S-4E (2.7-3.2") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
9 (Mostly medium sand, trace fine and coarse sand, poorly graded; fine
10 v 1235 S-4
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING:  Direct Push Technology (DPT)
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS: Not Encountered

OTHER OBSERVATIONS::

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 5.4 ft bgs.

BORING NO.: SB030

PAGE: 1 OF

1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB031

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: Northing 194643.634 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348471.105 TRANSCRIBED BY: J. Connet, PS, KJ
DEPTH |SAMP REC./| SAMPLING TIME & DEPTH MAT'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC| CHG/WELL PROF'L |DENSITY/CONSIS. BRKN condition;odors; geological | SCREENING
LENG. STATUS) OR ROCK HARD C'ass'f'ca"f’"?eftfc’c)k weathering: | DATA [PID]
0
03550310002 Poorly graded sand Loose Dk Brown S-1A (0-0.2") ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
2 (Mostly fine to medium sand, trace coarse sand, poorly graded; fine subrounded
gravel to 1/2"; roots)
2 Denser Dk Brown S-1B (0.2-0.8") SAND, TRACE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Mostly fine to medium sand, trace coarse sand, poorly graded; fine subrounded
‘ gravel to 1/2"; < 5% fines)
N
1 Well graded sand Loose Gray/Brown |S-1C (0.8-2") SAND, LITTLE GRAVEL, TRACE SILT SwW Dry, no stains, no odors 0 PPM
(Mostly fine to coarse sand, well graded; fine subrounded gravel to 1/2", trace
coarse subrounded gravel to 1"; < 5% fines)
2 1255 S-1 \
03SB0310204 Poorly graded sand Denser Dk Brown S-2A (0-0.3') SAND, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine sand, trace medium and coarse sand, poorly graded; < 5% fines)
Well graded sand Denser Dk Brown S-2B (0.3-0.9') SAND, TRACE GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine subrounded gravel to 1/4"; <5% fines)
3
Poorly graded sand Loose Light Brown |S-2C (0.9-1.6") SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel
to 1/2"; <5% fines)
4 1300 S-2
03SB0310406 Loose Gray/Brown |S-3A (0-1') SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
17 (Mostly medium and coarse uniform sand, trace fine sand, poorly graded;fine
5 ’ / v subrounded gravel to 1/2")
2 Broken Rock Loose White S-3B (1-1.35") BROKEN/PULVERIZED ROCK/COBBLE Broken Rock | Dry, no stains, no odors 0 PPM
Silty, sand Denser Dk Brown S-3C (1.35-1.7") SILTY SAND, TRACE GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand w/>15% non-plastic fines; fine subrounded gravel to 1/2")
6 1305 S-3
& 03SB0310610 Very Dense Dk Gray S-4 (0-4) SILTY SAND, TRACE TO LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
4 (Mostly silty fine sand w/>15% non-plastic fines; fine subrounded gravel 1/4 to
7 1/2"; oxidized spots; threads of coarse sand are oxidized w/i the silty fine sand)
8
9
10 1310 S-4 v v v v ‘L v
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Encountered

Tetra Tech, Inc.

T

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 5.3 ft bgs.

BORING #: SBO31

PAGE: 1 OF
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BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, Rl

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB032

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: [Northing 194667.082 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348452.823 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH [SAMP REC./| SAMPLING TIME & DEPTH MAT'L SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC| CHG/WELL PROF'L | DENSITY/ BRKN condition;odors; geological SCREENING
LENG. STATUS) CONSIS. classification; rock weathering; DATA [PID]
OR ROCK etc)
0 HARD
03550320002 Poorly graded sand Loose Dk Brown |S-1A (0-0.2) ROOT MAT/LEAF LITTER, SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
Lab QC #7 (Fine to medium sand, trace coarsesand, poorly graded; fine subrounded gravel
to 1/2"; <5% fines; leaf litter and grass)
Denser Dk Brown |S-1B (0.2-1.3") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
2 (Mostly fine to medium sand, trace coarse sand, poorly graded; fine subrounded
1 gravel to 1/2")
>
Dense Dk Gray |[S-1C (1.3-1.5") SAND SP Dry, no stains, no odors 0 PPM
(Mostly fine to medium sand, trace coarse sand, poorly graded; no gravel,
different color from above)
Dense [ Light Brown|S-1D (1.5-2) SAND SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace medium sand, trace coarse sand, poorly graded)
2 1405 S-1
03SB0320204 Dense Light Brown|S-2A (0-0.4") SAND SP Dry, no stains, no odors 0 PPM
FDO07-101414 (DUP7) (Similar to S-1D)
Loose Light Tan |S-2B (0.4-1.1") SAND SP Dry, no stains, no odors 0 PPM
3 (Fine sand; poorly graded)
Denser Brown |S-2C (1.1-1.6) SAND SP Dry, no stains, no odors 0 PPM
(Fine to medium sand mostly, trace coarse sand, poorly graded)
v
4 1410 S-2
03SB0320406 Silty sand with gravel Dense Dk Gray |S-3 (0-2") SILTY SAND, FEW GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand, trace medium and coarse sand, poorly graded; >15% non-plastic More gravel than typical in
5 fines: fine subrounded aravel to 1/2", oxidized spots and threads) silty sand unit
6 1415 S-3
03SB0320610 Dense Dk Gray |S-4A (0-1.5") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand, trace medium and coarse sand, poorly graded; >15% non-plastic .
7 fines; fine subrounded gravel to 1/2"; rock fragments to 3/4") Even more gravel than S-3
&
v
4' Broken Rock Loose Off White |S-4B (1.5-1.6") BROKEN ROCK, PULVERIZED CHIPS BROKEN ROCK Dry, no stains, no odors 0 PPM
Silty sand w/gravel Dense Dk Gray [S-4C (1.6-2.2") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
8 (Similar to S-4A)
Broken Rock Loose Gray S-4D (2.2- 2.3) BROKEN ROCK (up to 1.5 inches) BROKEN ROCK | Dry, no stains, no odors 0 PPM
Sitly sand w/gravel Dense Dk Gray |S-4E (2.3-2.6") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Similar to S-4A)
Broken Rock Loose Gray S-4F (2.6-3') BROKEN ROCK, PULVERIZED CHIPS BROKEN ROCK Dry, no stains, no odors 0 PPM
o |
Silty sand w/gravel Dense Dark Gray [S-4G (3-3.2") SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Similar to S-4A)
Broken Rock Loose White/Gray [S-4H (3.2-4') BROKEN ROCK BROKEN ROCK Dry, no stains, no odors 0 PPM
(Angular chips, no soil)
10 v 1420 S-4

EOB @ 10 feet

End of Boring at 10 feet bgs; boring backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

)

PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 4 ft bgs.

BORING NO.: SB032

PAGE: 1

OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI BORING NO.: 03SB033

PROJECT NO: 112G01813 CTO WE 01 START DATE: 10/14/14
LOGGED BY: K. Jalkut COMPLETION DATE: 10/14/14
DRILLED BY (Company/Driller): TDS / D. Newton MON. WELL NO.: NA
GPS COORDINATES: [Northing 194675.917 REF DATUM: NADS83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348487.344 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH [SAMP REC./| SAMPLING TIME & | DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK [ REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological [ SCREENING
LENG. STATUS) CONSIS. classification; rock DATA [PID]
OR ROCK weathering; etc.)
HARD
Asphalt surface, 1-1.5in thick; removed w/a dedicated bit prior to sampling
0 03SS0330002 Well graded sand Loose Yellow/ S-1A (0-0.4) SAND, LITTLE GRAVEL SW Dry, no stains, no odors 0 PPM
Orange-Brown_[(Fine to coarse sand, well graded,; fine subrounded gravel, 1/4 to 1/2") No root mat
Well graded sand with gravel Loose Gray/Brown [S-1B (0.4-1.7") SAND AND GRAVEL, TRACE SILT SW Dry, no stains, no odors 0 PPM
2' (Fine to coarse sand, well graded; mostly fine subrounded gravel to 1/2"; rock
1 2 fragments; <5% fines)
v
Poorly graded sand Denser Dk Tan/ S-1C (1.7-2") SAND SP Dry, no stains, no odors 0 PPM
2 1330 S-1 Brown (Mostly fine sand, trace medium sand, poorly graded)
03SB0330204 Denser Dk Tan/ S-2 (0-1.3") SAND SP Dry, no stains, no odors 0 PPM
13 Brown (Similar to S-1C with a little coarse subrounded gravel to 1" at the end of the
3 ' liner)
2 v
4 1335 S-2
03SB0330406 Loose Gray/Brown  |S-3A (0-0.4') SAND, LITTLE GRAVEL, TRACE SILT SP Dry, no stains, no odors 0 PPM
(Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/4 to
3/4", <5% fines)
Loose Dk Gray/ S-3B (0.4-1') SAND SP Dry, no stains, no odors 0 PPM
(Mostly medium sand, trace fine sand, poorly graded; high percentage of dark
Brown minerals)
5
Loose Tan S-3C (1-1.7') SAND SP Dry, no stains, no odors 0 PPM
(Mostly medium sand, trace fine sand, poorly graded; fewer dark minerals)
Denser Tan S-3D (1.7-1.8") SAND SP Dry, no stains, no odors 0 PPM
(Fine sand, poorly graded, denser than S-3C)
L Loose Tan S-3E(1.8-2') SAND SP Dry, no stains, no odors 0 PPM
6 A 1340 S-3 v (Similar to S-3C but loose)
03SB0330610 Silty sand Dense Dk Gray S-4A (0-2') SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors| 0 PPM
3 (Silty fine sand, trace medium sand, poorly graded; >15% non-plastic fines; fine
7 subrounded gravel to 1/2"; oxidized spots)
3.5
8 v
Broken rock Loose White S-4B (2-2.2') BROKEN QUARTZ PEBBLE BROKEN ROCK [ Dry, no stains, no odors 0 PPM
Silty sand with gravel Dense Dk Gray S-4C (2.2-2.4") SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
(Similar to S-4A with broken weathered rock, yellow/tan)
Broken rock Loose Lt Gray S-4D (2.4- 2.55") BROKEN ROCK,PULVERIZED CHIPS BROKEN ROCK | Dry, no stains, no odors 0 PPM
Silty sand with gravel Dense Dk Gray S-4E (2.55-2.8) SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
(Similar to S-4A)
Broken rock Loose Lt Gray S-4F (2.8-3") BROKEN ROCK, PULVERIZED BROKEN ROCK | Dry, no stains, no odors 0 PPM
9 v
95 M 1340 S-4
EOB @9.5 feet End of Boring at 9.5 feet bgs (REFUSAL); boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING:  Direct Push Technology (DPT)
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS: Not Encountered

OTHER OBSERVATIONS:: PID reading over soil core. Biased sample location. Potential fill or re-worked material to about 6 ft bgs. BORING NO.: SB033 PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO: 112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB034

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.: NA

GPS COORDINATES: _ [Northing 194670.703 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348405.332 TRANSCRIBED BY: JC, PS, CFS, KJ
DEPTH |SAMP REC./| SAMPLING TIME & DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK REMARKS (moisture FIELD
(FEET) SAMP SAMPLE NO. (QA/QC PROF'L DENSITY/ BRKN condition;odors; geological SCREENING
LENG. STATUS) CONSIS. classification; rock weathering; etc.) DATA [PID]
OR ROCK
0 HARD
03550340002 Poorly graded sand Loose Dk Brown |S-1A (0-0.5") ROOT MAT/TOP SOIL, SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine sand mostly, trace medium sand, poorly graded; fine subrounded gravel to
1/2"; roots, twigs)
Loose Gray/Brown |S-1B (0.5-1.2") SAND, LITTLE GRAVEL SP Dry, no stains, no odors 0 PPM
(Mostly fine sand, trace medium sand, poorly graded; coarse subrounded gravel
1 to 1 1/2"; fine subrounded gravel to 1/2")
Denser Tan/Brown |[S-1C (1.2-2') SAND SP Dry, no stains, no odors 0 PPM
(Fine sand, poorly graded)
2 1450 S-1
03SB0340204 Denser Tan/Brown |S-2 (0-1.5") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
3 1.5 Similar to S-1C except has 1 piece coarse subrounded gravel to 1 1/4")
» v
4 1455 S-2
03SB0340406 Loose Dk Brown [S-3A (0-0.2') SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
v (Mostly f sand, tr med sand, poorly graded; f subrounded gravel to 1/4")
Well graded sand with gravel Loose Gray/Brown |S-3B (0.2-1.7') SAND AND GRAVEL SwW Dry, no stains, no odors 0 PPM
7 (Fine to coarse well-graded sand; fine and coarse subrounded gravel 1/4 to 1
2 1/2"; angular rock fragments to 1")
5
6 l 1500 S-3
03SB0340610 Loose Gray/Brown |S-4A (0-1.3") SAND AND GRAVEL S Dry, no stains, no odors 0 PPM
(Fine to coarse well-graded sand; fine and coarse subrounded gravel 1/4 to 1;
rock fragments, black and gray to 1"; similar to S-3B)
7
v
Silty sand w/gravel Dense Dk Gray |S-4B (1.3-4') SILTY SAND, SOME GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand, trace medium sand, poorly graded; >15% non-plastic fines; fine
and coarse subrounded gravel 1/2 -1 1/4"; rock fragments; heavily oxidized sand
8 grains @3-3.5' and weathered gravels)
9
L v
10 A 1505 S-4
EOB @ 10 feet End of Boring at 10 feet bgs; boring backfilled
TYPE OF DRILLING RIG: Track-mounted GeoProbe Model 6620 Tetra Tech, Inc.
METHOD OF ADV. BORING:  Direct Push Technology (DPT)
METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth
METHOD OF ROCK CORING: Not Applicable
GROUNDWATER LEVELS:  Not Encountered

OTHER OBSERVATIONS::

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 7.3 ft bgs.

BORING NO.: SB034 PAGE: 1 OF 1




BORING LOG FOR: CED Area, Fmr NCBC Davisville, N. Kingstown, RI

PROJECT NO:

112G01813 CTO WE 01

LOGGED BY: K. Jalkut

DRILLED BY (Company/Driller): TDS / D. Newton

BORING NO.: 03SB035

START DATE: 10/14/14

COMPLETION DATE: 10/14/14

MON. WELL NO.:

NA

GPS COORDINATES: Northing 194690.255 REF DATUM: NAD83 State Plane Rhode Island US Survey Feet CHECKED BY: KJ
Easting 348452.825 TRANSCRIBED BY: JC, PS, KJ
DEPTH |SAMP REC./[SAMPLING TIME & SAMPLE| DEPTH MAT'L CHG/WELL SOIL CLR MATERIAL CLASSIFICATION USCS OR ROCK| REMARKS (moisture FIELD
(FEET) SAMP NO. (QA/QC STATUS) PROF'L DENSITY/ BRKN condition;odors; geological [ SCREENING
LENG. CONSIS. classification; rock weathering; | pHATA [PID]
OR ROCK o)
HARD
Asphalt surface, about 1-1.5 in thick; removed w/a dedicated bit prior to
sampling
0 03SS0350002 Well graded sand w/gravel Loose Gray/Brown |S-1A (0-0.4") SAND AND GRAVEL sSw Dry, no stains, no odors 0 PPM
2 (Fine to coarse sand, well graded; fine and coarse subrounded gravel, 1/2 to 1;
: rock fragments)
2 Broken rock Loose Gray S-1B (0.4-0.7") BROKEN ROCK Broken Rock Dry, no stains, no odors 0 PPM
(Pulverized chips)
Poorly graded sand Denser Brown S-1C (0.7-0.9') SAND SP Dry, no stains, no odors 0 PPM
(Fine sand, poorly graded)
1 Loose Tan S-1D (0.9-2") SAND SP Dry, no stains, no odors 0 PPM
(Fine sand, soft, poorly graded; similar to S-1C except for color and softness)
2 1525 S-1
03SB0350204 Tan S-2A (0-0.5") SAND SP Dry, no stains, no odors 0 PPM
1.2 (Similar to S-1D)
/2' Gray/Brown |S-2B (0.5-1.2") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine to medium sand, trace coarse sand, poorly graded; fine subrounded gravel
3 to 1/2") i
4 1530 S-2 v
03SB0350406 Loose Gray/Brown |S-3A (0-0.5") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
2.7 and Red (Mostly fine s"and, trace medium sand, soft, poorly graded; fine subrounded Driller overdrove liner
v gravel to 1/2 ")
2.4 Silty sand Dense Dk Gray |S-3B (0.5-1.6") SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
(Silty fine sand w/>15% non-plastic fines, fine subrounded gravel to 1/2"; . .
o Driller overdrove liner
oxidized spots and threads)
5
v
Poorly graded sand Loose Gray S-3C (1.6-1.8") SAND, TRACE GRAVEL SP Dry, no stains, no odors 0 PPM
(Fine sand, soft, poorly graded; fine subrounded gravel 1/4-1/2") Driller overdrove liner
6 Silty sand Dense Dk Gray |s.3p (1.8-2.4) SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
Did not sample material from (Similar to S-3B) . .
- Driller overdrove liner
L 6-6.4"in liner
6.4 A 1535 s-3
6 03SB0350610 Dense Gray/Brown |S-4A (0-0.55") SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
26 6-10 ft interval from
/ (Similar to S-3D w/rock fragments) borehole adjacent to S-
4 v 1thru S-3
Broken Rock Loose Gray/ S-4B (0.55-1.1') BROKEN ROCK Broken Rock Dry, no stains, no odors 0 PPM
7 Off-white  |(Pulverized) Poor recovery
Silty sand Dense Gray/Brown |S-4C (1.1-2.1") SILTY SAND, LITTLE GRAVEL SM Dry, no stains, no odors 0 PPM
8 (Similar to S-4A)
Well graded sand with gravel Loose Gray/Brown |S-4D (2.1-2.6') SAND, TRACE GRAVEL SW Dry, no stains, no odors 0 PPM
l (Fine to coarse sand, well graded; fine subrounded gravel to 1/2")
0 v
10 1540 S-4

End of Borings at 6.4 and 10 feet bgs; both borings backfilled

TYPE OF DRILLING RIG:
METHOD OF ADV. BORING:

Track-mounted GeoProbe Model 6620

Direct Push Technology (DPT)

METHOD OF SOIL SAMPLING: MacroCore Sampling System; continuous soil sampling to target depth

METHOD OF ROCK CORING:
GROUNDWATER LEVELS:
OTHER OBSERVATIONS::

Not Applicable

Not Encountered

Tetra Tech, Inc.

T

PID reading over soil core. Grid sample location. Potential fill or re-worked material to about 4.5 ft bgs.

BORING NO.: SB035

PAGE: 1 OF

1




@ TETRA TECH, INC.

PURGE DATA SHEET —

“LOW STRESS” GROUNDWATER

Site Name:

NCBC Davisville, N. Kingstown, Rl, CED Area
Sample ID: __ M\01-10S - MG~ 1602 1Y

Tetra Tech Project No.
QC:

Lab Analyte

112G01813 Task 0000,2123

WEO1 Page 1

(If applicable)

Purge/Sample Method: Low Stress (flow) method with(ental Bladder Purmib Preservative Containers Collected
GQED 1,75 inchyor_Geotech Micro) or_Peristaltic Pump TCL VOCs <6°C, HCL 2 x40 mL vials esY No
TPH-GRO (MTBE to Naphthalene) $6°C, HCL 2x40mLvials | es’) No
Depth Sampled: 22.5  ftbgs Screenint.__1%-25  fibgs TPH-DRO (C9-C40) <6°C 2X1literglass | os™ No
Sample Date & Time:_10_/02 /2014 _1Y$S hours Mza: (Dup Time) Naphthalene <6°C 2x1literglass | (fes¥ No
) JCL-SVO6s; Postivides/iRCBs———————6°6—— | —3x-iter glass——Yes / (6)
Sampler(s): KJ, PS, WPéFS ) T <6°C, HNO3 1x250 mL poly | (Yo3)/ No_
Visual Evidence of Sheen (Yes@ Olfactory Evidence of Odor (Yes/ Dissolved Metals (Field Filtered) s6°C, HNO3 1x250 mL poly No
Weather: th&, (0
PID BZ=0.| /W= 0,] /PW=O\ PPM. Field Instrument Group: R
Clock Time | Water Depth | Pump Dial 1 Purge Rate Cum. Volume Temp S. Cond. 2 DO pH ORP Turbidity
24hr (ft below MP) mi/min Purged (°C) (uS/cm) (mg/L) (S.U) (mV) (NTU) Comments
CPM Gals.
13s0 | zz.3Y4
[Y00 | Stort Fgﬂag,.
1o | 2283 3 2730 12.8S | 7S 7,07 [ S(6 | 30y S | 3.52 [Clax/coletes
191 | 272349 3 200 Nz 1272 | 16 | Gz 430 | 31,1 | LT3 H
ly20| 22.84] 3 200U 12,74 | e | 5,95 449/ | 3Zezs]| [.C4 e
luzs | z2.%4| 3 2.0 l 1227 | 76 | S, 95| 4.9y| w0 | /.03 Y
(430 | 2.2.%G I le 3023 76 | s5.49| 564 2994] O.¥ 7
uszs o % L z 12.3% 16 S.¢ol| 506 | 292 | ©gS 4
TM40 Y « & 12,72 | 16 S.SR| S.os| 2%%Y! 6.714 t
(K5 A “ of o 1211 76 | 569 | S.0C| 2%4.49 0,62 (1
1“1 4 q u 1270 | 96 s.s¢l See| 2384 6CS «
145 s SMNMMM&M&%&M%
Saturated Screen Volume (gallons)

1. Pump dial setting (for example: hertz, cycle/min, etc.)

. 2in Screen Volume = 0.163 gal/ft or 616 ml per foot.
2. Siemens per cm (same as umhos/cm) at 25 G

BZ=Breathing Zone, W=Well, PW=Purge Water
3. Oxidation reduction potential (stand in for Eh).




@ TETRA TECH, INC.

PURGE DATA SHEET -
“LOW STRESS” GROUNDWATER

Site Name: NCBC Davisville, N. Kingstown, BRI, CED Area Tetra Tech Project No. 112G01813 Task 0000,2123 WEO01 Page 1
Sample ID: _M#B1~ [25- MG - (Vo2 ity QcC: AP (If applicable)
Pur g Method: Low Stress (flow) method wit- Lab Analyte Preservative Containers Collected
1.75 inchDor_Geotech Micro) or_Peristaltic Pump TCL VOCs $6°C, HCL 2 x40 mL vials !/ No
TPH-GRO (MTBE to Naphthalene) S6°C, HOL 2 x 40 mL vials fes)/ No
Depth Sampled: Z Z ftbgs Screen Int. l ﬂ = Z‘/ ft bgs TPH-DRO (C9-C40) <6°C 2 X 1 liter glass (resy No
Sample Date & Time: £0 / 2 /2014 _{§2] hours _a/@ (Dup Time) Naphthalene <6°C 2x1iterglass | Geo} No
) TCL SVOCs, Pesticides/PCBs <6°C 3x1literglass | Yes /¢Na
Sampler(s): KJ, PS, @CFS e e |
Visual Evidence of Sheen (Yes Olfactory Evidence of Odor (Yes@ Dissolved Metals (Field Filtered) S6°C, HNO3 1x250 mL poly es)/ No
Weather: Ovedces F W:NOQ 7 ¢
PID Bz= 0.9 /w=0.0 /pw-0-9ppM.  Field Instrument Group: A
Clock Time | Water Depth | Pump Dial 1 Purge Rate Cum. Volume Temp S. Cond. 2 DO pH ORP Turbidity
24hr (ft below MP) mi/min Purged (°C) (uS/cm) (mg/L) (s.U.) (mV) (NTU) Comments
Gals.
Lzt | /9.25 300 (4.8 | |97 Mo | So2¢ | 203 0 3.9 | Cleen
|42 [ /9. 28 o ({78 | 107 {3 | 370.0| 2.8
(€3 | [%.28 Jec0 14.29 | 107 JIY | £.66 ] J1Y.2] 2.8
1941 12 25 300 N SC | Job 22 [ L0 283.0] 2.35
19571 1 /9. 28 o [X.S3] (oS | €.tC | 85.54] 275.0 /.57
4%{6 /9. 28 3.0 1Y, 8¢ los | L. | S8l 2v2.¢9| [ . o
Jsol | 19.2¢ Jo0 [N-S7| 1o E S.9 | 2z6.0 | | ov
| (roC]| 19.25 3w |4- ST | 108 10 | s.9s| 2isse | 0. 97
1| 19,28 1 300 1 .52 | (¢ [ 6.3 | 5-87[ 2.3 | 0. 25~
(-1t | (9.25 3V | Sogal [1¢S% | yas” [0 | 583] 2150 0Ly
= == e ,,0 stabelz2x | = .
y S {‘llf A o;ﬂf

Saturated Screen Volume (gallons)
1. Pump dial setting (for example: hertz, cycle/min, etc.)

. 2in Screen Volume = 0.163 gal/ft or 616 ml per foot.

2. Siemens per cm (same as umhos/cm) at 25 "G

BZ=Breathing Zone, W=Well, PW=Purge Water
3. Oxidation reduction potential (stand in for Eh).




PURGE DATA SHEET -
TETRATECH,INC. P> Fopvmrt o “LOW STRESS” GROUNDWATER
Site Name: NCBC Davisville, N. Kingstown, BRI, CED Area Tetra Tech Project No. 112G01813 Task 0000,2123 WEOQ1 Page 1
Sample ID: _/‘1050_[.. [3sa - ppdr - L6027 4 QcC: (If applicable)
Purge/Sample Method:_Low Stress (flow) method with(H Lab Analyte Preservative Containers Collected
' or_Peristaltic Pump TCL VOCs <6°C, HCL 2 x 40 mL vials
o TPH-GRO (MTBE to Naphthalene) $6°C, HCL 2 x40 mL vials
Depth Sampled: ;/ ftbgs Screen Int. ,3 ‘2.5 ft bgs TPH-DRO (C9-C40) <6°C 2 X 1 liter glass o2y/ No
Sample Date & Time: /¢ /27 /2014 _/YSL; hours _a/lQ (Dup Time) Naphthalene <6°C 2x1literglass | (Yes
Sampler(s): KJ, PS @ CFS TCL SVOCs, Pesticides/PCBs <6°C 3 x 1 liter glass Yes_ a flo)
. T Total Metals <6°C, HNO3 1 x 250 mL poly ées ') No
Visual Evidence of Sheen (Yes@ Olfactory Evidence of Odor (Yes Dissolved Metals (Field Filtered) S6°C, HNO3 1x250mL poly | Qes)/ No
Weather: SS9 (3¢ gk Wiods
PID Bz= 0-9 /w=0 O /pw=_ C:9PPM. Field Instrument Group: Y
Clock Time | Water Depth | Pump Dial 1 Purge Rate Cum. Volume Temp S. Cond. 2 DO pH ORP Turbidity
24hr (ft below MP) mi/min Pur?ed (°C) (uS/cm) (mg/L) (S.U.) (mV) (NTU) Comments
Gals.
/357 | 78.71 — s — e fie = e — — | ZMdal
1Yo | /5 75~ [{D v [y | 163 [ 216 [ (S | /€23 | 428 | Clcwn
ol | 1975 /19 3451 97 -S| ST | /9.0 | /59
TATRNTERE I16 372 | 93 159 | S| 2204 | 6.99
(Tl 1475 /1J 34 | 92 |98 | S92 | 2327 | 0.4l
1431 1 78.75 /1o (2.5 | 92 [ SFyg (s (25t ] 05Y
441 1 1§ 75 ic J2. L0 G2 S el 2c7 6 057
[yt | 1875 | 2 Jte 7 (2731 92 [ S [ rdol 2i.y |g.c5
[ | 8-75 [y [.€gal | 43 ke | 92 £33 |40 264¢ | ocd r
[/J‘éﬂ J//}'l!flﬂv‘ﬂ/ﬂt #Ivéc /:.2 €
éﬂﬂwﬁ lld‘ _ZC}H\/S

Saturated Screen Volume (gallons)

1. Pump dial setting (for example: hertz, cycle/min, etc.)

. 2in Screen Volume = 0.163 gal/ft or 616 ml per foot.

2. Siemens per cm (same as umhos/cm) at 25 °C.

BZ=Breathing Zone, W=Well, PW=Purge Water
3. Oxidation reduction potential (stand in for Eh).




PURGE DATA SHEET -
@ TETRA TECH, INC. “LOW STRESS” GROUNDWATER
Site Name: NCBC Davisville, N. Kingstown, Rl, CED Area Tetra Tech Project No. 112G01813 Task 0000,2123 WEOQO1 Page 1
Sample ID: __MWOI-14S-NWwG -.locay QC: QL __ (If applicable)
Purge/Sample Method: Low Stress (flow) method with- Lab Analyte Preservative Containers Collected
Q N or_Geotech Micro) or_Peristaltic: Pump TCL VOCs $6°C, HCL (Zx40mLvials | a3y No
TPH-GRO (MTBE to Naphthalene) $6°C, HCL ¢ #x40mLvials | yes)/ No
Depth Sampled: ___ 24,5 ftbgs Screenint._ /5-25  ftbgs TPH-DRO (C9-C40) <6°C G 9X1literglass | ged / No
Sample Date & Time:_)O / 9 /2014 _|IpS hours __ VA (Dup Time) Naphthalene <6°C G 7 x1liter glass &3/ No
FeE-S5VOCsPesticides/PCBs— —<f°C 3x-Hiter-glass—t—Yes /Mo
SAmplstE): I Pas W @ Total Metals $6°C, HNO3 2 ¥'x250 mL poly @/(ﬁ;)
Visual Evidence of Sheen (Yes@) Olfactory Evidence of Odor (Yes/@ Dissolved Metals (Field Filtered) <6°C, HNO3 2. £ x 250 mL poly @/ No
VL rd VO % .[L Zl_lzﬁiiluzh«
Weather: SU\Nf GO0 Iz L,
PID BZ= 6© /W= 6.0 /Ppw=0.0OPPM. Field Instrument Group: A}
Clock Time | Water Depth | Pump Dial 1 Purge Rate Cum. Volume Temp S. Cond. 2 PO pH ORP Turbidity
24hr (ft below MP) mi/min Purged (°C) (uS/cm) {mg/L) (S.U.) {(mV) (NTU) Comments
Lom Gals. 20% o7, 0% Jri-0l Y- 10wV L%
24.55 19 T Ma) \Soder \eyt\
o4ss | B A\, € W Dk mefabe, (agadert \eatl,
10y 29. 6 200 13.75 | 174 327 | £9821/6G9 |3.G\  |Cleor loctorlesS |
(00S 4.6 U 200 3,57 | 173 Glo | Szt | J2G7 |1 2.43 I
Plo | 4.8 Y 20 3.5s| (72 | G434 4aes| /95 | [. 91 i
\01S 246 U 240 13,58 (72 | 321 | Y80 | Zowy | O G
Lo W u v | 13,54 | Jv1 | 202 | 472 26,9 | oxd L
0LS \ W [ 13.5% (1 2.2 4 6o 2(5.3 0.491 !
1036 4 & « 1258 | 231 453 | 724S| 108 %
1039 4 It “ \ ‘i 13 G6 | 11 L85 | 4$¥| 233 4G.44 4
1040 Y ¥ L 13. 61| 171 183 | bhcz| 2345 O.G6 Y
1045 b v 2. 12761 17p | 201 | Yy4q| 23g7| 02 v
050 v [ " 13.68 [To 76 | Y45 | 24y| 0.kl v
LOSS . g y 13.61 [ fo) [0% | 4S3 | Z47.0 | 0.5¢ b
W00 \ \ “ (327 170 .79 Yen | 2446 9.4¢ “
wed W &de] gualih, Obicoeders | S zactive Ui e, C s iz

Saturated Screen Volume (galloﬁ's)
1. Pump dial setting (for example: hertz, cycle/min, etc.)

I ) |

. 2in Screen Volume = 0.163 gal/ft or 616 mi per foot.

2. Siemens per cm (same as umhos/cm) at 25 °C.

E Mn»?g_ﬂad_b%lh

Bz= reathing Zone, W=Well, PW=T=urge Water /
3. Oxidation reduction potential (stand in for Eh).




@ TETRA TECH, INC. cat corond chacd”

PURGE DATA SHEET -
“LOW STRESS” GROUNDWATER

Site Name: NCBC Davisville, N. Kingstown, Rl, CED Area

112G01813 Task 0000,2123

WEQ1 Page 1

Saturated Screen Volume (galions)
1. Pump dial setting (for example: hertz, cycle/min, etc.)

. 2in Screen Volume = 0.163 gallft or 616 ml per foot.

Tetra Tech Project No.
| Sample ID: 35 - il K005 QC: __Aong (If applicable)
le Method: Low Stress (flow) method with fental Bladder Pum Lab Analyte Preservative Containers Collected
or_Geotech Micro) or_Peristaltic Pump ? 3 beep TCL VOCs £6°C, HCL 2 x 40 mL vials Yes)/ No
£ @ TPH-GRO (MTBE to Naphthalene) $6°C, HCL 2 x40 ml vials @ / No
Depth Sampled: ftbgs Screen Int. / 3-R3 ft bgs TPH-DRO (C9-C40) $6°C 2 X1 liter glass e/ No
Sample Date & Time:_[© /3 /2014 _L@_‘hours _#©__ (Dup Time) Naphthalene <6°C 2 x 1 liter glass s No
T TCL SVOCs, Pesticides/PCBs s6°C 3 x 1 liter glass Yes /(N0
RABTRIETEE h PS CFS Total Metals <6°C,HNO3 | 1x250mL poly | (fasy No
Visual Evidence of Sheen (Ye! Olfactory Evidence of Odor (Yes@ Dissolved Metals (Field Filtered) £6°C, HNO3 1 x250 mL poly Yes) No
Weather: OVelces 2 0
PID BZ= 0.0 /W= 0.0 /PW=0© PPM.  Field Instrument Group: /3
Clock Time | Water Depth | Pump Dial 1 Purge Rate Cum. Volume Temp S. Cond. 2 DO pH ORP Turbidity
24hr (ft below MP) mi/min Péj;gllsed (°C) (uS/cm) (mg/L) (S.U) (mV) (NTU) Comments
099 | 2¢2.95 | — — | — — | — | — | — | — | — | Zwmts/
[ 06¢s0 | 2. 06 [3.20 | 2357 | S"yg | $222 | [72.€ | 3.65 | Cleen
fese | 22. 0 12.61 | 23( (.ot .ol 126y | Z2.92
o ;_gzo 27. 00 [3.57 | 23% | Gy | S0l | zt0.7 | /. SY
g 736 | 27 00 3.5t | 2y | 2-.9¢ | S.qy| (27.4| 2.00
0Gy0 | 27 w BJ5v | 252 | S | £s2]| 92| 2.3Y
[ 4 ;;’,; ). & 13347 | 7zs2 | 7.5 | 5=7c| 4.8 | Z.20
09¢L | 27.00 (2.47 | 2¢H | 9-o( [ s.9C| 38.7 | 2.09
095 | 22.0V (3.4 | 262 | 8.016.95| £.2 | /.00
[000 | 227. vU /2.4 | 846 | %2 ] (.21 -[13.6 ] 062
[¢t° | 22w (341 | 227 | 2 ([ L2 -42.2] /oo
10290 22w (399 | 293 | 2.¥L | (.3(| -58.C| /.97 |
[920]| 279X 3.5 | 298¢ | 72.92 | C,oC|_wt.2]| /.52
1998 >72.w y [Z.80| 289 | 2.9%8| C.1« [ -sC.T| 1. 2¢
[040 | 27.® (3.5% %2' 2. 81 2| -81.7] 1.2Z
[oYs™| 27.0v e | 13.50 9z | .98 | 6.2 | ~ST.L | 6.52 4

2. Siemens per cm (same as umhos/cm) at 25 “&.

BZ=Breathing Zone, W=Well, PW=Purge Water
3. Oxidation reduction potential (stand in for Eh).




@ TETRA TECH, INC.

PURGE DATA SHEET -
“LOW STRESS” GROUNDWATER

Site Name: NCBC Davisville, N. Kingstown, BRI, CED Area Tetra Tech Prolect No 112G01813 Task 0000,2123 WEQO1 Page 1 j {
Sample ID: __Mu/'dd — 036 - Mwe— 11914 QcC: 20 — (If applicable)
Purge/Sa ethod: .Low Stress (flow) method with Rentgl Blad Lab Analyte Preservative Containers Coliected
(QED 1.36 ingH_or Geotech Micro) or Peristaltic Pump TCL VOCs S6°C,HCL  |# 2% 40 mL vials %/ No
" TPH-GRO (MTBE to Naphthalene) <6°C, HCL Y £x40mLvials | (Yes// No
Depth Sampled: ' a(b ftbgs Screen Int. T40 ft bgs TPH-DRO (C9-C40) <6°C 2X1literglass | ves NG
Sample Date & Time: _[L / _[_Q_ /2014 _[390 hours _@¢¥¥ (Dup Time) Naphthalene <6°C 2x1 liter glass Yas
3 5 TCL SVOCs, Pesticides/PCBs <$6°C 3 x 1 liter glass Yes { N
Samplansy: ' e L Total Metals $6°C, HNO3 1x250mL poly | ves {No
Visual Evidence of Sheen (Ye Olfactory Evidence of Odor (Yes Dissolved Metals (Field Filtered) S6%C, FNO3 1x250 mLpoly | ves /(o)
Weather: ( {‘d % 20 OF
PID _BZ= W= [PW=___PPM. Field Instrument Group: /]
M=33.44" bigr
Clock Time | Water Depth } Pump Dial 1 Purge Rate Cum. Volume Temp S. Cond. 2 DO pH ORP Turbidity
24hr (ft below MP) mi/min Péjrgl;ed (°C) (uS/cm) (mg/L) (s.U.) (mV) (NTU) Comments
ais.
70 | 3250 | H(M
%5 | 33.5) 350 3.9 | d43 229 | 491 | Yzl | 46 | ¢l celerless
NG | 27 50 0 13,38 | 949 8.48 | 448 | Ao 7 di Y
g | 23.50 200 [2.4) 50 £61 | 49 | 238 7% r 6]
230 | §3.5) 27O Reo | 3456 [ %55 | 49971 205.4 8\ I A
1235 [ 33,490 Y A.9h | 252 5 S | 498 1 29,4 | 07| ! s
W30 | 43 230 .92 | 359 654 | YA | 4524 | 05D | ' t
i#% | a3.59 A02 Ao | J3 77 [QeY |25 | 4%+12925 | 058 | 7 7
o | 239 . 220 341 ACF | %5/ 999 [d963.5 | 0,39 43
Y% 13350 \/ 230 I* | 221 | 8¢e3 | 4iF | 2 | 926 | !« 4
’()u\';/z. ; I{JI ’-/)of Lagfld FIQV\

Saturated Screen Volume (gallons)
1. Pump dial setting (for example: hertz, cycle/min, etc.)

. 2in Screen Volume = 0.163 gal/ft or 616 mi per foot.
2. Siemens per cm (same as umhos/cm) at 25 o

BZ=Breathing Zone, W=Well, PW=Purge Water
3. Oxidation reduction potential (stand in for Eh).




PURGE DATA SHEET -
TETRA TECH, INC. “LOW STRESS” GROUNDWATER
Site Name: NCBC Davisville, N. Kingstown, BI. CED Area Tetra Tech Project No. 112G01813 Task 0000,2123 WEO1 Page 1
Sample ID: _mpg2 - 0Ysa - Zdoﬁ‘( Qc: __ LML __ (If applicable)
ample Method: Low Stress (flow) method witH é_gtal Bladder Pump> Lab Analyte Preservative Containers Collected
or_Geotech Micro) or Peristaltic Pump TCL VOCs $6°C, HCL 2x40 mL vials / No
TPH-GRO (MTBE to Naphthalene) $6°C, HCL 2 x40 mL vials fes)/ No
Depth Sampled: ftbgs  Screen Int. ft bgs TPH-DRO (C9-C40) <6°C 2 X 1 liter glass (Yed / No
Sample Date & Time:_{9 /_& /2014 1397 hours M°__ (Dup Time) Naphthalene <6°C 2x1liter glass  |~Ves)/ No
Sampler(s): KJ, PS @ CES TCL SVOCs, Pesticides/PCBs <6°C 3 x 1 liter glass Yes /(No,
PR 1 Total Metals <6°C, HNO3 1x250mLpoly | Qos)/ No
Visual Evidence of Sheen (Ye Olfactory Evidence of Odor (Ye@ Dissolved Metals (Field Filtered) $6°C, HNO3 1 x 250 mL poly es) No
Jd b v
Weather: j"’""""f éo ' /I;) L WMJJ/
PID BZ= 0-9 /w= 0:O /PW=0.0 PPM.  Field Instrument Group: A
Clock Time | Water Depth | Pump Dial 1 Purge Rate Cum. Volume Temp S. Cond. 2 DO pH ORP Turbidity
24hr (ft below MP) mi/min Pélr?ed (°C) (uS/cm) (mg/L) (S.U.) (mV) (NTU) Comments
ais.
[212{00- 52| ~— s i e — - - — — | Tmtee/
1213 | 20.72 ) /19,949 92 202 | G 14 | /90.0 | ILU_ | s/lishty Clovedq
12(8 | 20. 20 3o /5202 | 81 6.(3 | S-S |2y2.( | 2.1 ]
(223 | Zo, LD S /17 | 9¢ 6. [s¥5 [ 25v.3] /50 4
[233|20.Ld I 152 15 %a 49 | S¥2 [272.0| 9.8 | Clean oo
(2431 24. 6o 240 /513 ¢ 9t 139 2¢8.2 | 4.4
20. €0 2Y0 A yida) 77 $od | sy3 12¢5.8 | 2.16
{253 20. 6o g 240 AL I AR ESTAEL AV A BWA L
125®] 20. b 240 | 2.5 9ds| [S.11 | 27 |95 | S M 265L | L 76 |2
: ‘, 4 4 P A y A
— el 72/(44/‘“;#».{ f3l. [Tze —==
. '/ZIV/IN? .&Gc Y. 2 o
v -4

Saturated Screen Volume (gallons) . 2in Screen Volume = 0.163 gal/ft or 616 ml
1. Pump dial setting (for example: hertz, cycle/min, etc.)

per foot.

2. Siemens per cm (same as umhos/cm) at 25 C.

BZ=Breathing Zone, W=Well, PW=Purge Water
3. Oxidation reduction potential (stand in for Eh).




@ TETRA TECH, INC.

PURGE DATA SHEET -
“LOW STRESS” GROUNDWATER

Site Name: NCB(\D Davisville, N. Kingstown, RI, CED Area Tetra Tech Project No. 112G01813 Task 0000.2123 WEO1 Page 1
Sample ID: Mo2- 05?»@—1002}‘( Qc: __ Y fa ___ (If applicable)
Purge/Sample Method: Low Stress (flow) method witlxgental Bladder Pumé ) Lab Analyte Preservative Containers Collected
m or_Geotech Micro) or Peristaltic Pump TCL VOCs <6°C, HCL 2x40mL vials | No
_ TPH-GRO (MTBE to Naphthalene) $6°C, HCL 2x40mL vials | (fesy/ No
Depth Sampled: 2 4 ftbgs Screen Int. lé, $ o Zéﬁ bgs TPH-DRO (C9-C40) <6°C 2X1literglass | Cyes) No
Sample Date & Time:_[0 / €Z/2014 //? & hours MO (Dup Time) Naphthalene <6°C 2 x 1 liter glass s Ma.
i TCL SVOCs, Pesticides/PCBs <6°C 3x1litergiass | Yes /{No)
sampler(s): KJ, Ps.(HEdCFS Total Metals <6°C, HNO3 1x250mLpoly | Qes ) No
Visual Evidence of Sheen (Yes@ Olfactory Evidence of Odor (Yes/ig)) Dissolved Metals (Field Filtered) <6°C, HNO3 1x250mt po<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>