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1.0 INTRODUCTION 

On behalf of National Grid LNG, LLC (NGLNG), GZA GeoEnvironmental, Inc. (GZA) is pleased to present to the Rhode Island 
Department of Environmental Management (RIDEM) this Short Term Response Action Plan (STRAP) for the former 121 
Terminal Road / 642 Allens Avenue Manufactured Gas Plant (MGP) located in Providence, Rhode Island (herein referred 
to as the “Site”).1   A Locus Map is presented on Figure 1, Cover Sheet with Site Locus. This STRAP describes soil and 
groundwater management activities associated with the construction of a proposed liquefaction plant to be built within 
the existing Liquefied Natural Gas (LNG) facility at the 121 Terminal Road / 642 Allens Avenue Site. In addition, this STRAP 
describes engineered caps to be installed in the area of the proposed liquefaction plant.   

The limits of work are presented on Figure 2, Overall Aerial Photograph as the “Project Work Site” and the limits of soil 
and groundwater disturbance are presented as the “STRAP Area”. Only non-intrusive work (for example, above ground 
piping and conduit) is planned for the portion of the Project Work Site that is outside the STRAP Area. Figure 2 also depicts 
the location of existing buildings, roads, landscaped areas and approximate property boundaries based on tax map 
information at the Site.  

This STRAP has been prepared to address applicable requirements of Section 6.00 – Emergency or Short Term Response, 
of the RIDEM Rules and Regulations for the Investigation and Remediation of Hazardous Materials Releases (Remediation 
Regulations). 

Construction of the proposed liquefaction facility (referred to herein as the “Project”) is being permitted under the Federal 
Energy Regulatory Commission (FERC). Information pertaining to the Project (including all permitting and design 
documents), can be found on the FERC website known as eLibrary (https://www.ferc.gov/docs-filing/elibrary.asp). All 
information pertaining to the Project is located in Docket Numbers PF15-28-000 and CP16-121-000. 

This STRAP is subject to the Limitations included in Appendix A.  

The following figures were prepared to accompany this STRAP and to illustrate the scope of the Project:  

• Figure 1 - Cover Sheet with Site Locus 

• Figure 2 - Overall Aerial Photograph 

• Figure 3 - Exploration Location Plan 

• Figure 4 - Completed Remedial Activities  

• Figure 5 - Erosion and Sedimentation Control Plan 

• Figure 6 - Proposed Final Conditions Plan 

• Figure 7 - Capping Cross Sections  

                                                      
1 NGLNG does not waive any of its arguments concerning preemption or the inapplicability of the Remediation Regulations to its Project. 
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1.1 PROJECT OBJECTIVES 

This STRAP has been prepared to establish soil and groundwater management procedures associated with ground 
disturbance activities during construction of the Project.  In addition, this STRAP presents proposed engineered caps to 
be installed/reinstalled in the area of the Project.  These activities will be performed within the STRAP Area shown on 
the attached Figures.  Results of previous testing of soil and groundwater within the STRAP Area indicate impacts in 
excess of certain RIDEM Method 1 Criteria as defined in the Remediation Regulations.  As described herein, activities 
proposed within the STRAP Area include limited clearing and grubbing, installing erosion and sedimentation controls, 
testing of and import of clean fill materials, grading and off-Site disposal/recycling of excess materials, management of 
excess soil and groundwater during earthwork activities for pile installations and utility installations (water, drainage, 
natural gas and both overhead and underground electric), installation of engineered caps and restoration activities 
(fencing and gate installation). All areas of soil and groundwater disturbance will be capped as described herein to mitigate 
direct exposure to underlying impacted soils consistent with RIDEM requirements.  The installation of engineered caps 
includes stormwater management via a forebay and lined sand filter with discharge of stormwater to the Providence River.  
As described herein, no stormwater infiltration is proposed under this STRAP.  

2.0 SITE BACKGROUND  

The following sections present a summary of relevant background information for the Site, including relevant historical 
operations, regulatory history and the status of the RIDEM-listed Site.   

2.1 SITE DESCRIPTION AND HISTORY 

The Site is located at 642 Allens Avenue in the southeastern portion of the City of Providence, Rhode Island and is identified 
as Assessor’s Plat (A.P.) 56, Lots 5, 273, 316 and 317, and A.P. 101, Lot 1.  The entirety of the Site is currently owned by 
the Narragansett Electric Company (TNEC) d/b/a National Grid (National Grid). NGLNG holds a lease on A.P. 56 Lot 316 
and Holcim US, Inc. (Holcim) holds a lease on A.P. 56 Lot 273. The Site consists of approximately 42 acres with frontage on 
Allens Avenue to the west and bounded to the east by the Providence River.  It is adjoined to the northwest by 
Motiva/Texaco, and to the south by Terminal Road, the former Sun Oil/Providence Port facility, and New England 
Bituminous Terminal Corporation.  Currently, active natural gas regulation and distribution, gas construction storage, a 
compressed natural gas (CNG) fueling station, LNG storage and distribution, and cement storage and distribution activities 
are conducted at the 642 Allens Avenue property. The table below presents a summary of current Site use:  

A.P. Lot 
Current 
Owner 

Address Current Use(s) 

101 1 TNEC 
642 Allens Avenue 
670 Allens Avenue 

Natural Gas Construction Storage 
Natural Gas Regulation and Distribution 

CNG Fueling Station 

56 5 TNEC 642 Allens Avenue 
Natural Gas Construction Storage 

Natural Gas Regulation and Distribution 

56 273 TNEC 139 Terminal Road Cement Storage and Distribution 

56 316 TNEC 121 Terminal Road LNG Facility 

56 317 TNEC 121 Terminal Road Access Road 

The Site is generally level with gentle slopes towards the Providence River. Based on several rounds of investigations 
performed at the Site, subsurface conditions generally consists of urban fill underlain by organic silt, glacial outwash and 
glacial till. The depth to bedrock is generally more than 150 feet below ground surface (bgs).  Groundwater is generally 
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encountered within the fill unit, is classified as GB or not suitable for drinking water use without treatment, and flows 
towards the tidally influenced Providence River.  

A United States Army rifle range operated at the Site in the late 1800s, prior to the use of the Site as a MGP. From 1910 
until 1954, a MGP operated at the Site producing coal gas, carbureted water gas, and high-BTU oil gas.  MGP by-products 
were routinely managed through recovery, storage, recycling, reprocessing, and resale.  Such by-products included coke, 
coal tar, ammonia, toluene, and benzene.  B.P. Clapp operated an ammonia works at the 642 Allens Avenue property 
beginning in 1910, and managed the recycling and sale of ammonia by products.  The United States Government 
operated a toluene facility at the Site for a short period of time during 1918.   By 1954, coal gasification operations at 
the Site had ceased.  From 1952 until the 1960s, a liquefied petroleum gas distribution plant operated on the Site.  Gulf 
Oil had a facility at the Site to store kerosene from 1957 to 1971. The southeastern portion of the Site has been utilized 
for cement storage and distribution since 1961.  Propane storage and distribution occurred at the Site from the 1960s to 
the 1980s for peak shaving purposes.  The LNG storage and distribution facility has operated on the eastern and 
southeastern portions of the Site since the early 1970s.   

2.2 RIDEM REGULATORY HISTORY 

RIDEM issued a Letter of Responsibility (LOR) dated February 13th, 1998 to Providence Gas Company.  The Site was listed 
as State Site #98-004 (RIDEM File No. SR-28-1152) following the issuance of the LOR.   

The Site is listed with RIDEM due to certain soil and groundwater impacts at concentrations in excess of Method 1 
standards as defined in the Remediation Regulations.  Investigation activities have been conducted at the Site in several 
phases since 1994 and have been documented in several reports submitted to RIDEM.  Constituents detected include, 
total petroleum hydrocarbons (TPH), cyanide, polynuclear aromatic hydrocarbons (PAHs), volatile organic compounds 
(VOCs), and certain inorganic compounds (primarily arsenic and lead).  Sporadic observations of light non-aqueous phase 
liquids (LNAPL) have been made in certain Site monitoring wells.  Additional information relative to investigation 
activities within the STRAP Area are presented in Section 4.0 

Several remedial activities have been completed at the Site between 1995 and 2017 under the jurisdiction of RIDEM, 
including remedial activities in the STRAP Area.  Additional information relative to remedial activities conducted in the 
STRAP Area is presented in Section 3.4. On September 6, 2016, RIDEM informed National Grid that the Department 
received a formal request for development of a Public Involvement Plan (PIP). GZA, on behalf of National Grid, submitted 
the PIP to RIDEM on October 28, 2016; a revised version of the PIP was submitted on May 4, 2017. Consistent with Rule 
7.07E of the Remediation Regulations, the PIP was prepared to address relevant and applicable requirements of Rules 
6.06 and 7.07 A, B, C and D of the Remediation Regulations.  Per Rule 7.07 (Public Involvement), the PIP addresses the 
following primary elements: 1) Public Notice, 2) Fact Sheets and Enhanced Communication, 3) Community Meetings, and 
4) Information Repositories. Further information relative to compliance with the PIP is presented in Section 7.0.  

3.0 PROJECT INFORMATION 

As described previously and as presented on Figure 2, Overall Aerial Photograph, the Project Work Site consists of 
approximately 9.21 acres on the eastern portion of the Site and is located on A.P. 56 Lots 5 and 316. Approximately half 
of the Project Work Site is utilized as an existing LNG storage and distribution facility and the other half of the Project 
Work Site is currently vacant. The STRAP Area (limits of soil and groundwater disturbance associated with the Project) is 
approximately 4.9 acres. Only non-intrusive work is planned for the portion of the Project Work Site that is outside the 
STRAP Area. 
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3.1 PROJECT DESCRIPTION 

The proposed liquefaction Project schematic is illustrated on Figure 6, Proposed Final Conditions Plan.  

Activities under this STRAP will include limited clearing and grubbing, installing erosion and sedimentation controls,  
testing of and import of clean fill materials, grading and off-Site disposal/recycling of excess materials, management of 
excess soil and groundwater during earthwork activities for pile installations and utility installations (water, drainage, 
natural gas and both overhead and underground electric), installation of engineered caps and restoration activities 
(fencing and gate installation). All areas of soil and groundwater disturbance will be capped as described herein to mitigate 
direct exposure to underlying impacted soils consistent with RIDEM requirements.  The Project will result in the creation 
of additional impervious area in the STRAP Area.  The stormwater runoff generated from the new impervious areas will 
be managed via a forebay and lined sand filter system designed in accordance with the Rhode Island Stormwater Design 
and Installation Standards Manual (RISDISM).  No infiltration into Site soils are proposed under this STRAP.  A final 
outfall is proposed for discharge to the Providence River.  

Note the majority of the Project Work Site will be raised approximately 9 to 11 feet above existing grade.  Raising the 
area will help to protect the liquefaction facility from damage during storm events.  All imported fill will be tested in 
accordance with the sampling requirements discussed in Section 6.4, below.  

It is currently estimated that approximately 3,000 cubic yards (CY) of excess soil materials will be removed to facilitate 
installation of piles and utilities.  The contractor may reuse Site soil materials, but will only do so under an engineered 
cap (described below in Section 6.1). All excess soil materials will be disposed/recycled of off-Site at a NGLNG-approved 
facility.  

The construction of the liquefaction facility will require the use of a temporary laydown area and construction access road.  
No earthwork activities are proposed in this temporary laydown area or construction access road.  This area will not be 
capped as part of this work as the laydown area will be utilized for storage and parking only.  The laydown area is located 
to the west of the Project Work Site.  Crushed stone will be utilized to stabilize surfaces for storage and parking.  

3.2 FORMER MGP STRUCTURES  

The former propane house and other MGP foundation remnants (refer to Figure 3, Exploration Location Plan) are located 
within the Project Work Site. The proposed design assumes that the propane house will be demolished and remnant 
foundations will remain in place and will not be removed during construction. 

3.3 SURFACE WATER 

The Site is situated on the Providence River and a portion of the Project Work Site is located within the 100-year floodplain 
of the river.  The Providence River is tidally influenced and discharges to the Atlantic Ocean via Narragansett Bay.  The 
Providence River has been designated by the CRMC as Type 6 waters, Industrial Waterfronts and Commercial Navigation 
Channels.  It is classified as SB1{a} waters by RIDEM.  The SB1 portion of the classification is assigned to saline waters 
designated for primary and secondary contact recreational activities and wildlife habitat; suitable for aquacultural uses, 
navigation, and industrial cooling; and good aesthetic value.  The designation assumes that primary contact recreational 
activities may be impacted due to pathogens from approved wastewater discharges, and the “{a}” indicates that it is a 
“partial use designation due to impacts from combined sewer overflows (CSOs).” 

The Providence River is currently listed by the RIDEM Office of Water Resources on the State of Rhode Island 2014 303(d) 
List of Impaired Waters, dated May 2014. The 2014 303(d) list identifies water bodies within the state, which may not 
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currently meet Rhode Island Water Quality Standards and for which a Total Maximum Daily Load (TMDL) may be needed. 
TMDLs are water quality restoration plans that identify water quality goals, necessary pollutant reductions, sources, and 
implementation plans to achieve the required reductions.  RIDEM identifies the segment of the Providence River 
adjacent to the Site as Water Body ID RI0007020E-01B and lists the impairments as low dissolved oxygen, nutrients, and 
pathogens.  

3.4 PREVIOUSLY CONDUCTED REMEDIAL ACTIONS IN THE STRAP AREA 

Remedial actions were performed in the STRAP Area between July and August 2002. Remedial actions consisted of 
excavation to expose structures for cleaning, soil excavation for disposal, backfill, and restoration activities (including the 
installation of engineered caps).  These activities were summarized in the November 2002 Remedial Action Closure 
Report prepared by Vanasse Hangen Brustlin, Inc. (VHB) on behalf of the New England Gas Company (NEGC), which has 
been previously submitted to RIDEM. For additional details, refer to the November 2002 Remedial Action Closure Report.  
The locations of these structures are presented on Figure 3, Exploration Location Plan and a summary of remedial activities 
completed in the STRAP Area is presented on Figure 4, Completed Remedial Activities. Note that this summary focuses on 
remedial activities that were previously completed in the STRAP Area.  

4.0 STRAP AREA INVESTIGATIONS 

Soil and groundwater in the STRAP Area were impacted with petroleum hydrocarbons and/or other MGP-related 
constituents. Some of these impacts represent RIDEM Method 1 exceedances as defined in the Remediation Regulations.  
Based on visual and olfactory observations, field screening and analytical results, soil impacts appear to be primarily 
limited to the fill layer which is located above the contiguous organic silt layer. The majority of these exceedances are 
currently located below the existing remedial engineered caps installed in the STRAP Area discussed above in Section 3.4.2  

The following provides a brief summary of the nature of the observed soil and groundwater impacts; additional details are 
provided further below:   

• Soil Impacts:  

• Arsenic, lead, TPH, and several PAHs have been detected in soil at concentrations above the RIDEM 
Industrial/Commercial Exposure Criteria (I/C-DEC); 

• TPH, benzene, toluene, and ethylbenzene concentrations have been detected in soil above the RIDEM GB 
Leachability Criteria; and  

• TPH has been detected in soil at concentrations above the RIDEM Upper Concentration Limits (UCLs). 

• Groundwater Impacts:  

• Dissolved phase benzene, ethylbenzene, naphthalene and toluene concentrations have been detected in 
groundwater above the RIDEM GB Groundwater Objectives;  

                                                      
2 Approximately 60% of the STRAP Area was previously capped. Impacted soils (primarily urban fill-like impacts) do remain at the surface in areas 
that are currently uncapped. All areas that are included in the limits of proposed earthwork during construction of the liquefaction facility will be 
capped as part of this work.  
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• LNAPL is present on the water table; and 

• While dissolved phase groundwater impacts were observed in wells screened in both the organic silt layer and the 
fill layer, LNAPLs have only been observed in wells screened in the fill layer.  

One hundred and fifty-one (151) explorations were performed within the STRAP Area, to depths ranging from 6 to 174 
feet below ground surface (bgs).  These explorations are shown on Figure 3, Exploration Location Plan.  Additional 
details are as follows: 

• Forty-seven (47) explorations were performed for geotechnical purposes (PGC-1, PGC-6, PGC-10, B-20, B-21, B-22, B-
24, B-25, B-27, B-40, B-41, B-50A, B-62, B-63, B-70A, B-71, B-72, B-73A, B-75, SWBL-1, SWBL-2, SWBL-3, SWBL-4, GZ-
7A, GZ-7B, GZ-7C, GZ-7D, GZ-7E, GZ-8, GZ-203, GZ-204, GZ-204A, GZ-205, GZ-213, GZ-214, GZ-215, GZ-216, GZ-217, 
SB-01, SB-02, SB-04, SB-06, B-201, B-202, B-203, B-204 and B-205).  

• Ten (10) test pits were completed for environmental characterization purposes (ETP-13, ETP-19, ETP-20, ETP-21, ETP-
31, ETP-35, ETP-38, B07, B09 and TP-301).  

• Twenty (20) test pits were performed for waste characterization purposes (TP-1, TP-2, TP-4, TP-6, TP-8, TP-9, TP-19, 
TP-25, TP-26, TP-27, TP-28, TP-29, TP-30, TP-31, TP-32, TP-33, TP-34, TP-35, TP-36 and TP-37).  

• Five (5) recovery wells were installed (CHES RW-2, CHES RW-3, CHES RW-4, CHES RW-5 and RW-1).  

• Sixty-two (62) explorations were performed for environmental characterization purposes (RCA-4, RCA-5, RCA-14, RCA-
20, RCA-21, RCA-23, RCA-39, RCA-40, RCA-R6, RCA-R7, RCA-R10, RCA-R18, RCA-R19, A67, B02, B03, B04, B05, B06, 
B07, B08, B09, B10, B11, B12, B13, B14, B17, B18, B19, B20, B21, B22, B23, B24, B25, B27, B28, B35, B36, B42, B43, 
B44, B45, B46, B55, B56, B64, B65, B66, D32, D38, D57, D58, D59, D62, VHB-17, VHB-23, GZ-314S/D and GZ-315D).  

• An intact former gasholder foundation is located in the western portion of the STRAP Area. The following seven (7) 
borings are located within this former gasholder foundation: RHB-1, RHB-2, RHB-3, RHB-4, RHB-5, RHB-6 and RCA-
B11.   

Available logs from both the geotechnical and environmental borings are attached as Appendix B. No analytical samples 
were collected from the geotechnical borings and information regarding visual and olfactory indicators of residuals is 
limited. The geotechnical borings ranged in depth from 31.5 to 174 feet bgs, while the environmental borings ranged in 
depth from 6 to 52 feet bgs. Sampling depths that are noted in the following discussion are from the original grades within 
the STRAP Area.  As discussed above, portions of the STRAP Area have been remediated and capped and relative 
sampling depths are unknown.   

The discussion of environmental impacts presented in the following sections pertains to material remaining within the 
STRAP Area following completion of the 2002 remedial activities. For additional details regarding the remedial activities, 
refer to the November 2002 Remedial Action Closure Report.   

4.1 GEOLOGY 

A review of boring and test pit logs in the STRAP Area indicates the presence of approximately 15 to 20 feet of fill underlain 
by organic silts (variable thickness of at least 12 to up to 83 feet), outwash deposits (also known herein as bearing sand; 
at least 60 feet in thickness) and glacial till (unknown thickness to bedrock). In general, the fill consists of sands and gravels 
with cinders, cinder ash, coke and coal fragments.  
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4.2 FIELD SCREENING AND OBSERVATIONS OF IMPACTED SOILS 

A review of boring and test pit logs in the STRAP Area indicates the presence of approximately 15 to 20 feet of fill underlain 
by organic silts (variable thickness of at least 12 to up to 83 feet), outwash deposits (also known herein as bearing sand; 
at least 60 feet in thickness) and glacial till (unknown thickness to bedrock). In general, the fill consists of sands and gravels 
with cinders, cinder ash, coke and coal fragments.  

Visual indicators of petroleum sheening, staining, saturation or odors were noted in the fill materials in the majority of 
the explorations performed across the area.  These visual indications of petroleum impacts and odors were observed at 
various depths within the fill materials but were generally most significant coincident with the natural groundwater table 
(approximately 6 to 14 feet bgs).  In addition to the petroleum impacts, visual indicators of MGP residuals (i.e., 
blue/green/yellow/black staining) were noted in borings B56 (5-6 feet bgs), RHB-1 (1 to 3 feet bgs), RCA-39 (9-10 feet bgs) 
and TP-301 (5.5-13 feet bgs).  “Asphaltic odors” were also noted in boring RCA-40 from 16 to 20 feet bgs. Total Volatile 
Organic Compounds (TVOCs) via field screening with a photoionization detector (PID) ranged from non-detect (ND) to 
approximately 1,700 ppmv. Generally, TVOC readings increased with depth until approximately 2 to 4 feet below the water 
table and decreased thereafter, consistent with visual observations. Very slight visual and olfactory indicators of impacts 
were noted in the top few feet of organic silt, decreasing with depth into the organic silt. Visual or olfactory indicators of 
impacts were not noted in the bearing sand or the glacial till layers.  

Odors, petroleum or other indications of impact were generally not noted in explorations located south of the current 
driveway and the former Propane House (B14, B27, B28, B35, B36, B45, B46, B55, B56, B64, B65, B66, D32, D38, D57, D59, 
D62, ETP-21, ETP-31 and GZ-203) and in the area just northwest of the foam building (B-42, B-43, B-44, B-50A and SWBL-
4).   

Borings located within the former gasholder foundation (RHB-1, RHB-2, RHB-3, RHB-4, RHB-5, RHB-6 and RCA-B11) 
generally indicated odors increasing with depth to the base of the relieving platform (concrete pile cap section). “Dark 
yellow petroleum” was observed in RCA-B11 from 6 to 9.5 feet bgs. This was not detected in other borings within the 
former gasholder foundation.  

Refusal and obstructions were noted in B-10 (6-6.5 feet bgs), GZ-7A (1.5 feet bgs), GZ-7B (7.5 feet bgs), GZ-7D (several 
obstructions less than 10 feet bgs), GZ-204 (8 feet bgs), GZ-215 (2 feet bgs), GZ-217 (6-9 feet bgs), SB-06 (10.5 feet bgs), 
RCA-21R1 (10.5 feet bgs), B47 (4-4.5 feet bgs) and VHB-17 (6 feet bgs). Borings located within the former gasholder 
foundation generally indicated 1 foot of concrete at the surface (pre-capping) and refusal at 9.5 feet bgs. It is likely that 
the timber pile relieving platform remains intact beneath the engineered cap placed within the former gasholder area. As 
shown on Figure 3, Exploration Location Plan, the STRAP Area was the location of many former MGP features and 
structures; the observed refusal and obstructions are likely associated with these former features.  

One hundred and nine (109) of the one hundred and fifty-one (151) explorations were terminated in the fill unit, forty-
two (42) of the explorations were advanced into the underlying organic silt and twenty-nine (29) of these forty-two (42) 
were advanced into the underlying bearing sands or deeper. Based on cross sections prepared by Weidlinger Associates, 
Inc. on behalf of Kiewit Engineering and Design Company (included in Appendix C), the organic silt layer appears to be 
continuous in the area closest to the Providence River. Cross Section A-A (in Appendix C) presents the geological stratum 
perpendicular to the Providence River, which shows thicknesses of up to 67 feet close to the Providence River (SB-06) and 
thicknesses of 5 feet proximate to the proposed foam building (B-25) in the central portion of the Project Work Site 
(approximately 350 feet to the southeast of the Providence River). Cross Section B-B (in Appendix C) presents the 
geological stratum parallel (approximately 225 feet to the southeast of the Providence River), which shows relatively 
continuous thicknesses of organic silt parallel to the Providence River of approximately 10 to 30 feet in thickness. Refer to 
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Site Piling Plan (Drawing Number 102761-B-00-0000-STR-SF-5800 rev A) (in Appendix C) which presents the location of 
proposed piles for the Project.3  

Former MGP impacts are generally located throughout the fill and the upper 1 to 2 feet of the organic silt.  As the majority 
of the proposed piles will be installed through the organic silt, a “smeared” interface will likely occur at the pile/organic 
silt contact.  Due to the physical properties of organic silt (low permeability and the affinity of organic compounds to 
adhere to organic soils), the significant thickness of the organic silt unit in this area (at least 12 to up to 83 feet) and lack 
of known downward seepage gradients4, downward migration of impacts more than a few feet during pile driving is not 
anticipated.  

4.3 SOIL ANALYTICAL RESULTS 

As indicated above, ninety-nine (99) environmental explorations were performed in the STRAP Area.  From the majority 
of the borings, both a surface (within 2 feet of the ground surface) and a subsurface soil sample were collected and 
analyzed.  A subsurface soil sample (collected from 2 feet below the water table) was collected from most of the test 
pits. As noted above, certain portions of the STRAP Area have been capped and therefore actual sampling depths from 
current grades are unknown. Analytical results presented herein and in the attached Tables 1 through 4 are divided into 
three categories: soil beneath an engineered cap (Table 1), soil within the former gasholder foundation beneath an 
engineered cap (Table 2), and uncapped soils (Tables 3 and 4).5 

As indicated previously, soils removed as part of previous remedial activities have not been included in these data 
summaries.   For more information, please refer to the November 2002 Remedial Action Closure Report.    

4.3.1 Soils Beneath the Engineered Cap 

Sixty (60) soil samples from below engineered caps were collected and analyzed for total petroleum hydrocarbons (TPH), 
semi-volatile organic compounds (SVOCs), VOCs, polychlorinated biphenyls (PCBs), pesticides and inorganic compounds. 
As indicated in Table 1, the  compounds detected in excess of RIDEM Method 1 Criteria were Benzo [a] Pyrene (0.9 to 
43.3 mg/kg), Dibenzo [a, h] Anthracene (0.36 to 7.8 mg/kg), Benzo [a] Anthracene (0.37 to 48 mg/kg), Benzo [b] 
Fluoranthene (0.37 to 57.6 mg/kg), Indeno [1,2,3-cd] Pyrene (0.72 to 27 mg/kg), TPH (281 to 41,000 mg/kg), TPH (diesel 
range) (777 to 21,000 mg/kg), arsenic (1.5 to 15 mg/kg), lead (3.7 to 895 mg/kg), ethylbenzene (0.01 to 97.3 mg/kg), 
styrene (0.041 to 77 mg/kg), and toluene (0.134 to 81 mg/kg). TPH was detected at elevated concentrations (more than 
10,000 mg/kg) in RCA-20 (10-12 feet bgs), RCA-40 (8 to 10 feet bgs), ETP-19 (7-8 feet bgs), ETP-20 (4.5-6 feet bgs), TP-2, 
TP-3, TP-4, TP-6, TP-8, TP-26, TP-27, and B04 (2-4 feet bgs). Note, logs are not available for test pits TP-2, TP-3, TP-4, TP-
6, TP-8, TP-26, or TP-27, therefore these sampling depths are unknown. The boring log for RCA-20 noted “oily” from 6-14 
and 16-17 feet bgs with “petroleum odors” detected from 6-10 feet bgs. TPH was detected at a concentration 1,610 mg/kg 
from 16-17 feet bgs in RCA-20. The boring log for RCA-40 noted “dark yellow petroleum” from 8-10 feet bgs with 

                                                      
3 Note that this figure was provided by NGLNG and was prepared by their Contractor.   
4 Two monitoring well couplets were located at the STRAP Area: MW-314S screened in the fill and MW-314D screened in the organic silt below and 

RCA-5 screened in the fill and MW-315D screened in the organic silt below.  As shown in Table 5, Summary of Groundwater and NAPL Measurements, 
consistent groundwater elevation monitoring was performed at these couplets between 2014 and 2016, with groundwater elevation differences of 
less than 0.1 feet in each couplet, indicating that there are no significant seepage gradients. 
5 As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply throughout the vadose zone. While the Direct 
Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the 
nature and extent of impact.  The data comparisons described below and summarized in the tables compare all soil data (vadose and saturated 
zone) to the I/C-DEC and GB Leachability criteria. In addition to the I/C-DEC and GB-Leachability, soil concentrations were compared to the numeric 
RIDEM UCL standards under Rule 8.07 of the Remediation Regulations. 
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“petroleum odor” from 10-12 feet bgs and “asphaltic odor” from 16-20 feet bgs. The test pit log for ETP-19 noted “oily” 
from 7-8 feet bgs with TVOC concentrations of up to 362 ppm. The test pit log for ETP-20 noted “slight petroleum odor” 
from 2-6 feet bgs with TVOC concentrations of up to 203 ppm. The boring log for B04 noted “…black petroleum staining 
… petroleum odor” from 5-6 feet bgs. Elevated VOC impacts (ethylbenzene, toluene and styrene) were observed in TP-27 
and TP-28. Table 1, Soil Analytical Data (Existing Capped Portion of STRAP Area), presents the range of concentrations for 
each detected compound and the number of exceedances of RIDEM criteria along with analytical soil data collected from 
below areas capped.   

4.3.2 Soils within the Former Gasholder Foundation Footprint 

Twenty-seven (27) soil samples from within the former gasholder foundation were collected and analyzed for TPH, SVOCs, 
and VOCs. As shown on Figure 3, Exploration Location Plan, this former gasholder foundation is located beneath an 
engineered cap. The compounds detected in excess of RIDEM Method 1 Criteria were Benzo [a] Pyrene (0.23 to 96 mg/kg), 
TPH (110 to 27,400 mg/kg), benzene (0.001 to 31 mg/kg) and ethylbenzene (0.001 to 83 mg/kg). TPH was elevated (more 
than 10,000 mg/kg) in three samples RCA-B11 (3.5-5.5 and 7.5- 9.5 feet bgs) and RHB-4 (10-12 feet bgs) at concentrations 
of 27,400 mg/kg, 21,500 mg/kg, and 12,000 mg/kg, respectively. The boring log for RCA-B11 noted “dark yellow 
petroleum” from 6-9.5 feet bgs and “petroleum odor” from 10-12 feet bgs. The boring log for RHB-4 noted “slight odor” 
from 2-6, 8-9 and 10-10.5 feet bgs and “stronger odor” from 9-10 feet bgs. Table 2, Soil Analytical Data, Collected from 
within the Former Gasholder Foundation, presents the range of concentrations for each detected compound and the 
number of RIDEM criteria exceedances for soil and the analytical soil data collected within the former gasholder 
foundation.   

4.3.3 Uncapped Soils (Surface and Subsurface Samples) 

Twenty-six (26) surface soil samples (collected from 0 to 2 feet bgs) from uncapped areas were collected and analyzed for 
TPH, SVOCs, VOCs, PCBs, pesticides and inorganic compounds. The compounds that were detected in excess of RIDEM 
Method 1 Criteria Benzo [a] Pyrene (0.391 to 20 mg/kg), Dibenzo [a, h] Anthracene (0.54 to 4.4 mg/kg), Benzo [a] 
Anthracene (0.437 to 32 mg/kg), Benzo [b] Fluoranthene (0.42 to 26 mg/kg), Indeno [1,2,3-cd] Pyrene (0.72 to 10 mg/kg) 
and arsenic (1.5 to 14.5 mg/kg). As indicated in Table 3, Surface Soil Analytical Data (Uncapped Portion of STRAP Area), 
exceedances of RIDEM’s I/C-DEC were detected in twelve (12) of the 26 samples analyzed, and occur in a widespread area 
within the uncapped portion of the STRAP Area.  These exceedances are typical of urban fill impacts.     

Thirty-five (35) subsurface soil samples from uncapped areas were collected and analyzed for TPH, SVOCs, VOCs, PCBs, 
pesticides and inorganic compounds. The compounds that were detected in excess of RIDEM Method 1 Criteria were 
Benzo [a] Pyrene (0.08 to 36 mg/kg), Dibenzo [a, h] Anthracene (1.1 to 5.6 mg/kg), Benzo [a] Anthracene (0.12 to 45 
mg/kg), Benzo [b] Fluoranthene (0.09 to 44 mg/kg), Indeno [1,2,3-cd] Pyrene (0.71 to 20 mg/kg), TPH (526 to 15,390 
mg/kg), benzene (0.17 to 18 mg/kg) and ethylbenzene (0.08 to 160 mg/kg). Elevated levels of VOCs were detected in B13 
from 2-4 feet bgs.  The boring log for this interval indicated “light petroleum odors” and TVOCs concentrations ranging 
from 2.8 to 156 ppm. Elevated TPH concentrations were detected in B03 from 2-4 feet bgs.  The boring log for this interval 
indicated “petroleum odor” with TVOC concentrations of up to 164 ppm (at the water table, approximately 5 feet bgs). 
Elevated VOCs and TPH were detected in VHB-17 at 6 feet bgs. The boring log indicated “strong chemical odors”. Table 4, 
Subsurface Soil Analytical Data (Uncapped Portion of STRAP Area), presents the range of concentrations for each detected 
compound and the number of exceedances of RIDEM criteria along with analytical subsurface soil data collected in the 
STRAP Area.  These impacts are generally more isolated.  
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4.4 GROUNDWATER AND NAPL MEASUREMENTS 

Currently, there is one (1) active monitoring well present in the STRAP Area (RCA-39).  As indicated on Figure 3, this well 
is located proximate to the truck scale in the southeastern portion of the STRAP Area. There were an additional eleven 
(11) monitoring wells (RCA-4, RCA-5, RCA-14, RCA-20, RCA-21, RCA-40, GZ-204A, GZ-216, GZ-314S, GZ-314D and GZ-315D) 
and five (5) recovery wells (CHES RW-2, CHES RW-3, CHES RW-4, CHES RW-5 and RW-1) in the area. Nine (9) monitoring 
wells (RCA-5, RCA-14, RCA-20, RCA-40, GZ-204A, GZ-216, GZ-314S, GZ-314D and GZ-315D) and the five (5) recovery wells 
(CHES RW-2, CHES RW-3, CHES RW-4, CHES RW-5 and RW-1) were decommissioned during a Site-wide effort in the 
summer of 2016 in anticipation of upcoming facility projects and select wells will be re-installed after completion of the 
projects. RCA-4 and RCA-23 were noted as “destroyed” at some point during the 2002 remediation work. Two (2) grab 
groundwater samples were also collected from two borings (B05 and B22) during 2000.  The only monitoring wells 
screened in the organic silt were GZ-314D and GZ-315D and the remainder of the wells located in the area were screened 
in the fill. Based on elevation data from these monitoring wells, groundwater is expected to be encountered approximately 
6 to 14 feet bgs in the area. A summary of historical groundwater elevation data for monitoring wells within the STRAP 
Area is presented in Table 5, Summary of Groundwater and NAPL Measurements (Monitoring Wells Located with STRAP 
Area). Groundwater is tidally influenced (0.5 to 3.5 fluctuations have been observed). LNAPL has been historically detected 
in the STRAP Area at thicknesses ranging from trace amounts to 3.58 feet, in wells RCA-4, RCA-21, RCA-39, RCA-40, CHES 
RW-2, CHES RW-3, CHES RW-4, CHES RW-5 and RW-1. Dense non-aqueous phase liquid (DNAPL) has not been detected in 
the area.  

LNAPL was detected in RCA-21 at thicknesses ranging from 0.75 to 3.58 feet between 2011 and 2014. RCA-21 was not 
gauged between 2003 and 2011. RCA-21 was removed during an investigatory test pit effort and was then replaced with 
RW-1 to aid in the recovery of LNAPL in 2014.  Following the 2014 installation of RW-1, LNAPL was detected at 
thicknesses ranging from trace and 0.02 feet.  As indicated above, RW-1 was decommissioned in 2016.  GZA gauged 
and recovered LNAPL from RCA-21 on a weekly basis for one month during 2012 and then monthly during 2012, 2013 and 
the first half of 2014. Initially, the thickness of LNAPL in RCA-21 was 2.79 feet. During monthly gauging and recovery, the 
thickness of LNAPL decreased to approximately 1 foot. The LNAPL thickness that was observed in RCA-21 is likely an 
isolated source based on surrounding well observations. LNAPL has been detected in other monitoring wells that are 
approximately within 100 feet of RCA-21 (CHES RW-4, CHES RW-5, and RCA-40), but in much lesser thicknesses (ranging 
from trace to 0.22 feet).  NAPL has not been observed in MW-314S, MW-314D or MW-315D.  Table 6, Historic NAPL 
Thicknesses (Monitoring Wells Located within STRAP Area), presents a summary of historical NAPL thicknesses observed 
in monitoring wells within the area and Table 7, Summary of LNAPL Gauging and Recovery – RCA-21 and RW-1, presents 
a summary of LNAPL gauging and recovery activities for RCA-21 and RW-1. 

4.5 GROUNDWATER ANALYTICAL RESULTS 

Thirty-four (34) groundwater samples were collected in the STRAP Area between 1994 and 2016 and analyzed for VOCs, 
SVOCs, TPH and total cyanide. Naphthalene, benzene, ethylbenzene and/or toluene have been detected in excess of the 
RIDEM GB Groundwater Objectives in samples collected from RCA-4, RCA-21, B05, MW-314S, MW-314D and MW-315D. 
Benzene has been detected in excess of the RIDEM GB Upper Concentration Limit (UCL) in samples collected from RCA-4. 
Groundwater samples collected from RCA-5, RCA-14, RCA-20, RCA-39, RCA-40 and B22 had relatively low levels of 
detected VOCs and SVOCs with no elevated concentrations or exceedances of RIDEM criteria detected. Table 8, 
Groundwater Data (Monitoring Wells Located within STRAP Area), presents the range of concentrations for each detected 
compound, the number of exceedances and the analytical data for groundwater samples collected within the area.   
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5.0 STRAP SPECIFIC - AIR EMISSION EVALUATION 

Implementation of this Project will involve earthwork activities that require excavation and management including 
temporary stockpiling and off-Site disposal/recycling of certain impacted material.  No earthwork is proposed outside 
the STRAP Area (as presented on Figure 6, Proposed Final Conditions Plan). GZA performed an evaluation of the potential 
volatile emissions associated with the proposed earthwork, including a determination related to the applicability of the 
RIDEM Air Pollution Control Permits (APC) (Regulation No. 9).       

The applicability of Regulation No. 9 was evaluated based on potential volatile emissions calculations/modeling performed 
consistent with published United States Environmental Protection Agency (EPA) guidance.  As described below, this 
evaluation is a two-step process; first a conservative estimate of emissions potential is calculated and used to evaluate 
the applicability of Regulation No. 9 (see Section 5.1). If the results indicate an emission potential above the minimum 
quantities presented in Regulation No. 9, the results are further evaluated using predictive modeling using EPA guidance 
(Section 5.2). This emissions modeling was developed for the specific earthwork activities to be performed during this 
effort.  As described further herein and in Appendix D, the results of this modeling indicate that earthwork activities 
completed under this STRAP do not have the potential to increase emissions by greater than the minimum quantities 
specified in Appendix A of RIDEM APC Regulation No. 9, and, therefore, a minor source permit is not required for this 
activity.  

5.1 EMISSIONS POTENTIALS 

The emissions potential of a particular analyte was calculated by assuming all of the mass of the analyte volatilizes during 
the associated earthwork activities. This would represent the maximum amount of mass of the specific analyte in the 
volume of soil being excavated and managed on-Site.  It is based on analyte concentration, soil volume disturbed, and 
typical bulk density.  The predicted modeled emissions, described in the subsequent section, are generally lower than 
these calculated emissions potentials.      

Planned excavation activities will consist of various pile installation activities (one hundred and ninety four (194) micropiles 
drilled to approximately 85 feet bgs, pre-drilling of eighty (80) slope stability piles to approximately 10 feet bgs and 
installation of a slope stability footing to 2 feet bgs) and various utility installations (stormwater management piping and 
systems, tie-in to existing natural gas line, tie-in to existing potable water supplies, and installation of various LNG lines 
and supports). It is anticipated that the pile installation will involvement management of approximately 410 CY of soil and 
the utility installation will involve management of approximately 2,578 CY of soil for a total of 2,988 CY. Locations and 
estimates describing these excavation activities were prepared by NGLNG (or their Contractor) and are included in the 
following figures included in Appendix D:  

• Site Piling Plan (Drawing Number 102761-B-00-0000-STR-SF-5800 rev A) 

• Plot Plan (Drawing Number 102761-B-00-0000-MEC-PP-1000 rev E) 

To evaluate the excavation emissions potentials and modeled excavation emissions, GZA used data collected in the vicinity 
and at the depths of expected excavation associated with the above activities.  The data used in the evaluation consisted 
of two-hundred and twenty-six (226) soil samples collected during site investigation activities conducted between 1994 
and 2014 or collected as confirmatory samples during remedial activities in 2002. The data is presented in Table D-1 (in 
Appendix D) of the areas of pile installation and in Table D-2 (in Appendix D) of the areas of utility installation. The 
calculations only utilized soil samples collected at approximate depths from within areas with planned cuts (excavations). 
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Exploration locations in the STRAP Area are presented on Figure 3, Exploration Location Plan and confirmatory sampling 
locations are presented on figures included in the November 2002 Remedial Action Closure Report.  

Using both the average and maximum concentrations for the potential calculation, GZA conservatively calculated the total 
emissions potential (in pounds (lbs)) for all the detected VOCs with minimum quantities included in Appendix A of RIDEM’s 
APC Regulation No. 9.  This calculation assumes all the mass of the VOCs in the associated soil is emitted, providing 
conservative upper bounds to potential excavation emissions. As indicated in Tables D-3 (pile installation areas), D-4 
(utility installation areas) and D-5 (STRAP Emissions Potential Total) (in Appendix D), benzene and naphthalene have an 
excavation emissions potential exceeding the RIDEM annual minimum quantities (10 lbs/year and 3 lbs/year, respectively) 
based on both the average and maximum measured concentrations.  Based on these calculations, benzene and 
naphthalene were further evaluated using emissions modeling consistent with published EPA guidance to estimate the 
predicted emissions that would be generated during the planned earthwork. 

5.2 EMISSIONS MODELING 

Based on the results of the emissions potentials calculations described above for the earthwork activities, predicted 
emissions related to benzene and naphthalene were calculated based on modeling. The predicted emissions modeling 
used the average concentration of benzene and naphthalene that was detected. Appendix D describes these emission 
modeling calculations, which were based on the following EPA guidance document:  

• Eklund, et al. 1997. Air Emissions from the Treatment of Soils Contaminated with Petroleum Fuels and Other 
Substances. Prepared for U.S. Environmental Protection Agency Office of Air and Radiation and Office of Research and 
Development Washington, D.C. EPA-600/R-97-116. October. 

The modeling results for the excavation activity are presented in Tables D-6 (pile installation areas) and D-7 (utility 
installation areas) (in Appendix D). GZA assumed that one re-handling event would occur for each of the earthwork 
activities when the excavated soil was loaded from stockpiles to trucks for subgrade backfilling on-Site or for off-Site 
disposal/recycling.   

Table D-8 (STRAP Estimated Emissions Total) (in Appendix D) and the following presents a summary of the modeled 
predicted total excavation emissions for benzene and naphthalene (expressed in pounds) compared to RIDEM’s Minimum 
Quantities (expressed in pounds/year) published in Regulation No. 9, Appendix A.   As indicated below, the total 
modeled emissions for both benzene and naphthalene are both well below the RIDEM Annual Minimum Quantities.         

Analyte 
Total Modeled Excavation 

Emissions (lbs) 
RIDEM Annual Minimum 

Quantity (lbs) 

Benzene 0.61 10 

Naphthalene 0.03 3 

6.0 PROPOSED STRAP ACTIVITIES  

As described previously, activities to be performed under this STRAP include limited clearing and grubbing, installing 
erosion and sedimentation controls, testing of and import of clean fill materials, grading and off-Site disposal/recycling of 
excess materials, management of excess soil and groundwater generated during earthwork activities for pile and utility 
installations (water, drainage, natural gas and electric), installation of engineered caps and restoration activities (fencing 
and gate installation).  All areas of soil and groundwater disturbance will be capped as described herein to mitigate direct 
exposure to underlying impacted soils consistent with RIDEM requirements.   
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The stormwater runoff generated from the new impervious areas will be treated via a forebay and a lined sand filter 
system designed in accordance with the Rhode Island Stormwater Design and Installation Standards Manual (RISDISM).  
No infiltration into Site soils are proposed under this STRAP.    

The following figures were prepared to illustrate the scope of the proposed STRAP:    

• Figure 5 – Erosion and Sedimentation Control Plan;   

• Figure 6 – Proposed Final Conditions Plan; and  

• Figure 7 – Capping Cross Sections.  

An environmental professional will be on-Site full time during earthwork activities to provide guidance regarding the 
management of potentially impacted soil and groundwater and ensure that all work is performed consistent with this 
STRAP.  

All areas of expected soil and groundwater disturbance within the STRAP Area associated with the Project will be 
completed with an engineered cap to mitigate potential direct exposure to underlying impacted soils. Figure 6, Proposed 
Final Conditions Plan and Figure 7, Capping Cross Sections present the locations and cross sections the following 
engineered control caps:       

• Asphalt Engineered Cap (approximately 41,088 SF – 0.94 acres): the engineered cap will consist of at least 4-inches of 
asphalt underlain by at least 6-inches of processed gravel, sand or other clean imported granular fill.   

• Riprap Engineered Cap (approximately 5,351 SF – 0.12 acres): the engineered cap will consist of a non-woven geotextile 
overlain by at least 12-inches of imported Riprap.  

• Concrete Engineered Cap (approximately 27,275 SF – 0.63 acres): the engineered cap will consist of a competent 
concrete surface consisting of at least 4-inches of concrete underlain by at least 6-inches of clean imported granular 
fill.  

• Crushed Stone Engineered Cap (approximately 73,333 SF – 1.68 acres): the engineered cap will consist of at least 18-
inches of imported granular fill and finished with 6-inches of imported 2-inch crushed stone. 

• Sand Filter (approximately 3,270 SF – 0.08 acres): the sand filter will consist of a linear low density polyethylene (LLDPE) 
liner system, overlain by at least 12-inches of ⅜” peastone, overlain by a geotextile and finished with at least 18-inches 
of clean imported C-33 sand. As noted above, no infiltration is proposed under this STRAP.   

6.1 EXCAVATED SOIL REUSE 

The contractor may reuse Site soils generated during earthwork in the STRAP area, but will only do so under an engineered 
cap (described above).  If observations of NAPL, buried containers, or unusual odors are made during the course of 
excavation, work in the subject areas will stop immediately.  These materials will be segregated by the contractor and 
characterized (visual observations and TVOC headspace screening via a PID or equivalent) by the environmental 
professional.  The contractor, with guidance from the environmental professional, will segregate any soil with free NAPL 
or unusual odors based on visual observations and TVOC headspace screening via a PID.  Any soils which exhibit excessive 
visual or olfactory evidence of contamination will be segregated for off-Site disposal/recycling at a licensed facility approved 
by NGLNG. Should soils with evidence of NAPL be discovered during excavation, these materials and/or soils shall be 
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segregated for off-Site transport and disposal/recycling at a licensed facility approved by NGLNG. All soil disposal/recycling 
will be in accordance with Section 6.3. Soils excavated from the Site shall not be re-used at locations off-Site.   

6.2 STORMWATER MANAGEMENT 

As described previously, the engineered caps have been designed with an integral stormwater management/treatment 
system.  As stipulated in the Stormwater Regulations, the amount of stormwater that must be treated is defined as the 
Water Quality Volume (WQv).  The WQv is equivalent to 1 inch of runoff generated from the first 1.2 inches of rainfall 
over impervious areas (initial abstraction is assumed to account for the first 0.2 inches of rainfall).  By using prescribed 
methods detailed in the Stormwater Regulations, the goal is to reduce 85% of total suspended solids, 60% of pathogens, 
and 30% of total nitrogen for discharges to saltwater or tidal systems. 

Stormwater runoff generated from the proposed Site improvements will be collected by catchbasins installed at final 
grades. The WQv will be conveyed via piping and manholes to a system of several precast forebay structures and a lined 
sand filter located in the northern portion of the STRAP Area, as depicted on Figure 6, Proposed Final Conditions Plan. The 
lined sand filter will discharge through a new designed outfall into the Providence River. No infiltration is proposed under 
this STRAP.  

6.3 SOIL DISPOSAL/RECYCLING 

It is currently estimated that approximately 3,000 CY of existing Site soils will be removed to facilitate installation of piles 
and utilities as part of the Project.  The contractor may reuse soil materials in the STRAP Area, but only do so under an 
engineered cap (described above in Section 6.1). All excess soil will be transported and disposed/recycled at an off-Site 
licensed receiving facility.  

Soil disposal documentation for all excess soil will be maintained at the Site by the environmental professional.  All excess 
soils will be shipped to a NGLNG approved disposal/recycling facility. Prior to off-Site disposal/recycling, representative 
samples will be collected from the stockpiled soil and analyzed based on the frequency and the parameters required by 
the selected disposal/recycling facility.  The NGLNG Environmental contact will arrange for the disposal/recycling of all 
excess material and will sign as the generator of these materials on all waste profiles and shipping manifests.   

Copies of all manifest(s) and/or Bills of Lading (BOLs) documenting the off-Site disposal/recycling of these materials will 
be included in the Short Term Response Action Closure Report. 

6.4 IMPORT SAMPLING 

Samples representative of any imported soil material (collected as composite samples from the source) will be tested for 
the analyte groups described below. Granular fill, riprap, bedding sand, C-33 sand and various sizes of crushed stone 
aggregate material is expected to be imported to the Site under this STRAP.  

Analyte EPA Test Method 

Total Petroleum Hydrocarbons 8100M 

Volatile Organic Compounds 8260 

Semi-Volatile Organic Compounds 8270 

Priority Pollutant Metals (PP-13) 6010 & 7471A 

The frequency of sampling and testing will be: 



May 12, 2017 
 GZA Job No. 03.0033554.60 

STRAP: Liquefaction Project 
 Page | 15 

 

 

 

 

Proactive by Design 

 

• Full suite of analysis for up to 2,000 cubic yards, with an additional full suite for each subsequent 2,000 cubic yards of 
material; and   

• Arsenic each 500 cubic yards of material. 

All imported fill (including bedding sand and C-33 sand), with the exception of quarry run aggregate materials (i.e., riprap, 
washed crushed stone, etc.) will be sampled prior to delivery and placement, regardless of the source of the material. 
Prior to the import of any imported fill (included quarry run aggregate materials) to the Site, the Contractor performing 
the work will be required to provide a certification from the source that the fill is from a clean virgin source.  

Laboratory samples will be analyzed and compared to RIDEM Method 1 Residential Direct Exposure Criteria (R-DEC).    
Soils not meeting these criteria will be rejected for use at the Site. The laboratory testing results of the approved soil 
source(s) will be provided to RIDEM as part of the Short Term Response Action Closure Report. 

6.5 DEWATERING AND GROUNDWATER MANAGEMENT 

We do not anticipate that significant excavation dewatering will be required during performance of this STRAP. Any 
necessary dewatering will likely be conducted during the installation of utilities. Any resulting groundwater will be 
containerized into fractionation tanks and disposed/recycled off-Site at a licensed disposal/recycling facility approved by 
NGLNG.  Copies of all manifest(s) and/or BOLs documenting the off-Site transport and disposal/recycling will be included 
in the Short Term Response Action Closure Report. 

6.6 REQUIRED AIR MONITORING AND CONTROLS 

The air monitoring program for this STRAP was developed based on the results of the Estimated STRAP Emissions 
presented in Section 5.0, above.  The air monitoring program for this STRAP is consistent with previous air monitoring 
programs used for similar size/scope projects performed at the Site. 

6.6.1 Perimeter Air Monitoring 

During all Project earthwork activities, real time perimeter air monitoring will be performed involving the use of the 
following hand held instrumentation.  

• Portable Photoionization Detector (PID) MiniRAE – this instrument measures TVOCs with a detection limit of 0.1 parts 
per million (ppm) or 100 parts per billion (ppb).  TVOC readings will be measured at the perimeter of the Project Work 
Site approximately every two hours during each day or more frequently depending on field conditions (at least four 
times a day).  

• DustTRAK Dust Meter – this instrument uses infrared electromagnetic radiation to sense airborne particles less than 
10 microns in size.  The detection limit for this instrument is 1 microgram per cubic meter (µg/m3).  Similar to the 
PID, the readings from this hand-held instrument will be measured at the perimeter of the Project Work Site 
approximately every two hours during each day or more frequently depending on field conditions (at least four times 
a day).  

Hand held portable field equipment was determined to be appropriate for the STRAP.  In addition, the use of hand held 
field equipment allows field personnel to alter monitoring locations based on the activity being performed and changing 
wind directions. 



May 12, 2017 
 GZA Job No. 03.0033554.60 

STRAP: Liquefaction Project 
 Page | 16 

 

 

 

 

Proactive by Design 

 

Perimeter TVOCs and respirable dust (PM10) monitoring will be performed during all earthwork activities. This monitoring 
will include both any observations of odors or visual dust as well as measurements of TVOCs and respirable dust using 
field instruments. The following table presents the real-time monitoring threshold levels for the perimeter work area 
locations.  

Real Time Monitoring – Action Levels  

Compound Perimeter 

Total Volatile Organic Compounds (TVOC) 1 ppm 

Respirable Particulate Dust (PM10) 150 µg/m3 

6.6.2 Dust Controls 

Dust control measures will be employed to mitigate the potential for release of airborne particulate matter beyond the 
limits of the Site in accordance with RIDEM Air Pollution Control Regulation No. 5, Fugitive Dust.  Methods of dust control 
will consist of sprinkling the ground surface with water and/or calcium chloride, covering of temporary stockpiles, 
mulching, or similar methods.  If excessive dust generation occurs and cannot be reasonably controlled, the job shall be 
shut down by the environmental professional or NGLNG until appropriate engineering control measures are implemented 
by the contractor.   

6.6.3 Odor Controls 

Odor and organic vapor control measures will be employed to mitigate the potential for release of odors and organic 
vapors during the STRAP work. Methods of control will consist of backfilling excavations, covering stockpiles or excavations 
with 6-mil polyethylene sheeting, application of specially engineered foams or other methods. If excessive odors or TVOCs 
readings occur and cannot be reasonably controlled, the job shall be shut down by the environmental professional or 
NGLNG until appropriate engineering control measures are implemented by the contractor.  

6.7 DECONTAMINATION PROTOCOL 

Since heavy equipment/hand tools may remain onsite for several days, decontamination need not occur on a daily basis.  
At the conclusion of the construction activities, heavy equipment and tools will be decontaminated.  At a minimum, soil 
will be brushed from the equipment and containerized prior to washing the equipment surfaces if needed.  The 
containerized material will be sampled for disposal determination (as required) and then properly disposed/recycled at 
on off-Site licensed receiving facility. All liquid (water) will be containerized and sampled for disposal determination (as 
required), and then properly disposed at on off-Site facility.    

Tracking pads will be installed in the vicinity of entrances to the Project Work Site to mitigate the transport of on-site soils 
beyond the limits of work.  The tracking pads will consist of crushed stone. If sediment is tracked out of the Project Site, 
the sediment must be removed by sweeping, shoveling, or vacuuming by the end of the work day. 

6.8 SOIL STOCKPILE MANAGEMENT REQUIREMENTS 

Impacted excavated materials will be temporarily staged on two layers of minimum 6-mil polyethylene sheeting in working 
stockpiles or in water-tight containers proximate to the excavation area.  At the end of each work day and to the extent 
practical during the workdays, working stockpiles and drilling spoils will be relocated to a central stockpile area and 
covered with a layer of polyethylene sheeting (or NGLNG or environmental professional approved equivalent) to control 
the generation of wind-blown dusts and potential migration of soils with stormwater runoff. Stockpile areas will be 
equipped with appropriate controls to limit the loss of the cover and protect against storm water erosion. These controls 
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will include the installation of Filtrexx Siltsoxx or equivalent surrounding the perimeter of the stockpiles and weighting the 
polyethylene cover with sand bags or concrete blocks. Stockpiles will be inspected daily by the environmental professional.  
Should tears or punctures be observed in either the polyethylene sheeting covering or underlying the piles, repairs shall 
be made immediately.  Daily shutdown procedures shall include the covering and securing of all stockpiled material area 
with polyethylene sheeting and appropriately sized materials to secure the polyethylene sheeting in place. 

Long-term soil, construction material and/or debris stockpile areas shall not be located on any coastal feature.  

6.9 SEDIMENTATION AND EROSION CONTROLS REQUIREMENTS 

Prior to the commencement of any Site work, staked Filtrexx Siltsoxx, silt sacks and construction entrances will be installed 
by the contractor to mitigate the potential migration of Site contaminants with stormwater run-off. The approximate 
layout of these sedimentation and erosion control devices is shown on Figure 5, Erosion and Sedimentation Control Plan.   

6.10 BOOM MAINTENANCE 

National Grid currently maintains a boom in the Providence River directly proximate to the proposed liquefaction work 
area. The boom consists of a combination of absorbent sections and hard plastic sections. The boom is inspected on an at 
least monthly basis. National Grid also currently conducts at least monthly inspections of the cove proximate to the 
proposed liquefaction work area for the presence of sheen / LNAPL on the surface of the Providence River.  

NGLNG will also continue this boom maintenance and monitoring program during the STRAP activities. The environmental 
professional will inspect the boom on a daily basis during all work activities to ensure the boom is in good condition and 
to document any sheens proximate to the Project Work Site. If any deficiencies are noted in the boom or excessive sheen 
generation occurs and cannot be reasonably controlled by the boom, the boom configuration will be augmented, repaired 
or replaced as needed. The boom configuration is illustrated on Figure 2, Overall Aerial. 

6.11 MONITORING WELL RE-INSTALLATION 

After the Project is completed, select monitoring wells will be replaced/installed and the proposed post-development 
groundwater monitoring program will be implemented. We currently anticipate that three monitoring wells will be 
replaced (RCA-5R, RCA-40R and GZ-315DR). As the proposed post-development well installation and groundwater 
monitoring work is expected to be at least approximately three (3) years away, National Grid, will submit a Site 
Investigation Work Plan (SIWP) with final proposed locations to RIDEM for review and approval prior to performing this 
work. The SIWP will also include a summary of the proposed groundwater monitoring program, including sampling 
frequency and parameters. 

6.12 REPORTING 

Subsequent to completion of the activities described herein, a Short Term Response Action (STRA) Completion Report will 
be prepared in accordance with Rule 6.09 of the Remediation Regulations and submitted to RIDEM. The report will 
summarize field activities and document the completion of the work described herein.  

7.0 PUBLIC INVOLVEMENT PLAN (PIP) REQUIREMENTS  

A revised Public Involvement Plan (PIP) was submitted to RIDEM on May 4, 2017 and is publicly available on the 642 Allens 
Avenue website maintained by RIDEM (http://www.dem.ri.gov/programs/wastemanagement/site-
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remediation/Providence-Gas-Co.php).  As described previously, the requirements of the PIP will be followed as part of 
these STRAP activities. For this STRAP, NGLNG will be responsible for all PIP activities.    

NGLNG will carry out the following activities as part of this STRAP:  

• Prior to STRAP implementation:  

• Prepare a STRAP. NGLNG has prepared this document for RIDEM review and approval describing proposed STRAP 
activities necessary to support earthwork associated with construction of the proposed liquefaction facility.   

• Host Public Meeting. NGLNG will host a public meeting to present the proposed STRAP activities. We currently 
anticipate this community meeting will be held at the Juanita Sanchez Educational Complex located at 182 
Thurbers Avenue in Providence, Rhode Island (based on availability). Translation assistance will be provided for 
non-English speaking individuals, upon request. NGLNG will submit a written summary of the meeting to RIDEM 
in hard copy and electronic format within 20 days of the meeting.  The meeting summary will include 
identification of the main issues of concern, document requests by the public and proposed responses.  NGLNG 
tentatively anticipates that this public meeting will be held in mid-June; the final date will be circulated via the 
mailing list at least 2 weeks prior to the meeting. This notice will be provided in both English and Spanish. 

• After completion of STRAP activities:  

• Prepare a Completion Notification. This notification will include a description of completed STRAP activities. The 
notification will include a translation header in multiple languages stating: “This is an important notice. Please 
have it translated.” The notification will be disseminated to the Site mailing list, websites and other information 
repositories. It is anticipated that this abutter notification will be distributed before submittal of the STRA 
Completion Report.  

• Prepare the STRA Completion Report. NGLNG will prepare a document to provide a summary of the STRAP 
consistent with the requirements of Rule 6.09 of the Remediation Regulations. NGLNG will submit this document 
to RIDEM no more than 30 days following the completion of STRAP activities. The Completion Report will be 
disseminated to the information repositories. 

8.0 PROPOSED SCHEDULE  

The schedule for implementation of the work described herein will depend on receipt of the STRAP Approval from RIDEM 
and receipt of other necessary permits and approvals. The Project is projected to begin in 2017 and continue through 
2019. Earth disturbing activities are not expected to begin until early 2018.  
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: RCA-4 RCA-40

Date Collected: September 1994 April 1996

Sample Depth: 8 - 10 FT 10 - 12 FT 14 - 16 FT 10 - 12 FT 16 - 17 FT 4 - 6 FT 8 - 10 FT 8 - 10 FT 2 FT 4-5 FT 7-8 FT

Units

Semi-Volatile Organic Compounds (SVOCs)

4-Nitroaniline NE NE 10,000 mg/kg 49 1 0 11.7 11.7 11.7 ND ND ND ND ND ND NA NA NA NA

m-Nitrosodiphenylamine NE NE 10,000 mg/kg 49 1 0 15.4 15.4 15.4 ND ND ND ND ND ND NA NA NA NA

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 56 31 0 0.42 349 ND ND 37.8 46.4 31.6 31.5 25.8 320 18.7 46.3 64.2

Acenaphthene 10,000 NE 10,000 mg/kg 57 24 0 0.69 122 100 9.1 105 10.5 7.4 7.4 ND 122 4.9 13.4 ND

Acenaphthylene 10,000 NE 10,000 mg/kg 55 30 0 0.36 288 25.2 39.9 11.3 ND ND ND 8.4 288 14.8 18.9 45.1

Anthracene 10,000 NE 10,000 mg/kg 55 33 0 0.39 200 79.7 76.3 34.7 ND ND 4.6 4.8 200 12.9 26.5 ND

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 55 35 16 0.37 48 28.5 32.2 12.2 ND ND 2.2 3 ND 17.8 36.1 ND

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 55 30 30 0.9 43.3 14.8 14.4 8.1 ND ND 1 0.9 ND 10.2 17.1 ND

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 55 34 14 0.37 57.6 21.2 24.7 6.5 ND ND 2.2 1.9 ND 14.8 28.8 ND

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 55 21 0 0.4 26 6 6 ND ND ND 0.4 ND ND 3.9 5.1 ND

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 55 25 0 0.65 22.7 7.6 10.9 ND ND ND 1.3 0.9 ND 4.5 9 ND

Bis [2-Chloroethyl]ether NE NE 10,000 mg/kg 49 1 0 0.36 0.36 ND ND ND ND ND ND ND NA NA NA NA

Carbazole NE NE 10,000 mg/kg 49 5 0 0.44 13 ND ND ND ND ND ND ND NA NA NA NA

Chrysene 780 NE 10,000 mg/kg 55 33 0 0.42 42 24.4 30.4 11.2 ND ND 1.6 2.2 ND 16.7 30.5 ND

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 57 9 8 0.36 7.8 ND ND ND ND ND ND ND ND ND ND ND

Dibenzofuran 10,000 NE 10,000 mg/kg 49 9 0 0.4 14 ND ND ND 6.1 ND 0.4 2.5 NA NA NA NA

Fluoranthene 10,000 NE 10,000 mg/kg 57 38 0 0.52 84 65.4 64.4 23.6 ND ND 3.8 5.4 ND 38.7 75.8 ND

Fluorene 10,000 NE 10,000 mg/kg 56 30 0 0.37 85.1 12.6 68.5 11.8 10.4 4.7 5.1 6.2 85.1 16.2 31.8 ND

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 55 22 5 0.72 27 5 6.1 ND ND ND ND ND ND 5.3 9.2 ND

Naphthalene 10,000 NE 10,000 mg/kg 56 35 0 0.38 365 172 ND 144 252 43.5 13.5 59.2 217 5.6 20.6 161

Phenanthrene 10,000 NE 10,000 mg/kg 57 47 0 0.37 170 169 169 106 17.8 ND 13.8 14.6 111 45.1 101 53.1

Pyrene 10,000 NE 10,000 mg/kg 57 43 0 0.4 132 126 132 55.3 ND ND 4.2 5.3 41.9 50 72.9 ND

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 49 24 17 281 41000 7690 NA 6250 14800 1510 4520 1170 41000 2710 4300 10600

TPH (gasoline range) 2,500 2,500 30,000 mg/kg 10 10 0 11.7 1120 NA NA NA NA NA NA NA NA NA NA NA

TPH (diesel range) 2,500 2,500 30,000 mg/kg 10 10 8 777 21000 NA NA NA NA NA NA NA NA NA NA NA

Inorganics

Total Cyanide 10,000 NE 10,000 mg/kg 35 27 0 0.053 52.3 NA NA NA NA NA NA NA NA NA NA NA

Antimony 820 NE 10,000 mg/kg 14 8 0 0.33 8.7 NA NA NA NA NA NA NA NA NA NA NA

Arsenic 7 NE 10,000 mg/kg 26 24 4 1.5 15 NA NA NA NA NA NA NA NA NA NA NA

Barium 10,000 NE 10,000 mg/kg 24 23 0 6.6 116 NA NA NA NA NA NA NA NA NA NA NA

Beryllium 1.5 NE 10,000 mg/kg 14 14 0 0.23 0.54 NA NA NA NA NA NA NA NA NA NA NA

Cadmium 1,000 NE 10,000 mg/kg 25 12 0 0.037 3.5 NA NA NA NA NA NA NA NA NA NA NA

Chromium 10,000 NE 10,000 mg/kg 25 24 0 0.9 19.2 NA NA NA NA NA NA NA NA NA NA NA

Copper 10,000 NE 10,000 mg/kg 14 14 0 2.5 176 NA NA NA NA NA NA NA NA NA NA NA

Iron NE NE 10,000 mg/kg 32 32 0 4880 30200 NA NA NA NA NA NA NA NA NA NA NA

Lead 500 NE NE mg/kg 25 25 1 3.7 895 NA NA NA NA NA NA NA NA NA NA NA

Mercury 610 NE 10,000 mg/kg 25 11 0 0.027 0.78 NA NA NA NA NA NA NA NA NA NA NA

Nickel 10,000 NE 10,000 mg/kg 13 13 0 1.5 19.5 NA NA NA NA NA NA NA NA NA NA NA

Selenium 10,000 NE 10,000 mg/kg 25 8 0 1.14 14.7 NA NA NA NA NA NA NA NA NA NA NA

Silver 10,000 NE 10,000 mg/kg 25 10 0 0.58 6.6 NA NA NA NA NA NA NA NA NA NA NA

Zinc 10,000 NE 10,000 mg/kg 14 14 0 26.6 99.1 NA NA NA NA NA NA NA NA NA NA NA

ETP-19

1996

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 
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RIDEM Upper 

Concentration 

Limit (UCL)

RCA-5

September 1994

RCA-20

October 1995

RCA-21

October 1995Number of 

Samples

Number of 
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Number of 
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Range Detected

Minimum Maximum
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: RCA-4 RCA-40

Date Collected: September 1994 April 1996

Sample Depth: 8 - 10 FT 10 - 12 FT 14 - 16 FT 10 - 12 FT 16 - 17 FT 4 - 6 FT 8 - 10 FT 8 - 10 FT 2 FT 4-5 FT 7-8 FT

Units

ETP-19

1996

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

RCA-5

September 1994

RCA-20

October 1995

RCA-21

October 1995Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

Volatile Organic Compounds (VOCs)

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 52 16 0 0.0368 95.3 ND ND ND 50.7 ND 5.1 ND NA NA NA NA

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 52 15 0 0.031 30.2 ND ND ND ND ND ND ND NA NA NA NA

4-Isopropyltoluene NE NE 10,000 mg/kg 52 9 0 0.25 14.4 ND ND ND ND ND ND ND NA NA NA NA

Benzene 200 4.3 10,000 mg/kg 52 11 0 0.0477 2.95 ND ND 0.96 ND ND ND ND NA NA NA NA

Chloroform 940 NE 10,000 mg/kg 52 2 0 0.0112 0.0159 ND ND ND ND ND ND ND NA NA NA NA

Ethylbenzene 10,000 62 10,000 mg/kg 52 17 1 0.01 97.3 35.4 0.47 13 18.7 ND ND ND NA NA NA NA

Isopropylbenzene 10,000 NE 10,000 mg/kg 52 5 0 0.785 8.9 ND ND ND ND ND ND ND NA NA NA NA

Methylene Chloride 760 NE 10,000 mg/kg 52 7 0 0.007 28 28 ND ND ND ND ND ND NA NA NA NA

Naphthalene NE NE 10,000 mg/kg 52 22 0 0.45 825 ND ND ND 309 20.5 18.6 383 NA NA NA NA

n-Butylbenzene NE NE 10,000 mg/kg 52 3 0 1.45 3.24 ND ND ND ND ND ND ND NA NA NA NA

n-Propylbenzene NE NE 10,000 mg/kg 52 6 0 0.518 5.6 ND ND ND ND ND ND ND NA NA NA NA

sec-Butylbenzene NE NE 10,000 mg/kg 52 5 0 0.41 3 ND ND ND ND ND ND ND NA NA NA NA

Styrene 190 64 10,000 mg/kg 52 2 1 0.041 77 ND ND ND ND ND ND ND NA NA NA NA

tert-Butylbenzene NE NE 10,000 mg/kg 52 3 0 0.0574 0.16 ND ND ND ND ND ND ND NA NA NA NA

Total Xylenes 10,000 NE 10,000 mg/kg 52 17 0 0.139 165 53.4 0.8 22.7 ND ND ND ND NA NA NA NA

Toulene 10,000 62 10,000 mg/kg 52 8 1 0.134 81 13.5 0.19 2.47 ND ND ND ND NA NA NA NA

Pesticides and Poly-Chlorinated Biphenyls (PCBs)

4-DDT NE NE 10,000 mg/kg 12 1 0 0.089 0.089 NA NA NA NA NA NA NA NA NA NA NA

Aroclor-1242 10 10 10,000 mg/kg 45 3 0 0.57 7.9 NA NA NA ND NA NA ND NA NA NA NA

Aroclor-1248 10 10 10,000 mg/kg 45 3 0 0.08 0.4 NA NA NA ND NA NA ND NA NA NA NA

Delta-BHC NE NE 10,000 mg/kg 12 1 0 0.025 0.025 NA NA NA NA NA NA NA NA NA NA NA

Endrin NE NE 10,000 mg/kg 12 2 0 0.12 0.41 NA NA NA NA NA NA NA NA NA NA NA

Endosulfan (II) NE NE 10,000 mg/kg 12 1 0 0.0063 0.0063 NA NA NA NA NA NA NA NA NA NA NA

Endrin Ketone NE NE 10,000 mg/kg 14 2 0 0.0044 0.0076 NA NA NA ND NA NA ND NA NA NA NA

Endosulfan sulfate NE NE 10,000 mg/kg 14 1 0 0.026 0.026 NA NA NA ND NA NA ND NA NA NA NA

Gamma-BHC NE NE 10,000 mg/kg 12 1 0 0.0021 0.0021 NA NA NA NA NA NA NA NA NA NA NA

Heptachlor Epoxide NE NE 10,000 mg/kg 12 1 0 0.0023 0.0023 NA NA NA NA NA NA NA NA NA NA NA

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Note 1. Sample depth is unknown, but noted as 2 feet below the water table. 

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the 

nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB 

Leachability criteria and GB Upper Concentration Limit (UCLs). 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown 

and as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

4-Nitroaniline NE NE 10,000 mg/kg 49 1 0 11.7 11.7

m-Nitrosodiphenylamine NE NE 10,000 mg/kg 49 1 0 15.4 15.4

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 56 31 0 0.42 349

Acenaphthene 10,000 NE 10,000 mg/kg 57 24 0 0.69 122

Acenaphthylene 10,000 NE 10,000 mg/kg 55 30 0 0.36 288

Anthracene 10,000 NE 10,000 mg/kg 55 33 0 0.39 200

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 55 35 16 0.37 48

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 55 30 30 0.9 43.3

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 55 34 14 0.37 57.6

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 55 21 0 0.4 26

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 55 25 0 0.65 22.7

Bis [2-Chloroethyl]ether NE NE 10,000 mg/kg 49 1 0 0.36 0.36

Carbazole NE NE 10,000 mg/kg 49 5 0 0.44 13

Chrysene 780 NE 10,000 mg/kg 55 33 0 0.42 42

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 57 9 8 0.36 7.8

Dibenzofuran 10,000 NE 10,000 mg/kg 49 9 0 0.4 14

Fluoranthene 10,000 NE 10,000 mg/kg 57 38 0 0.52 84

Fluorene 10,000 NE 10,000 mg/kg 56 30 0 0.37 85.1

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 55 22 5 0.72 27

Naphthalene 10,000 NE 10,000 mg/kg 56 35 0 0.38 365

Phenanthrene 10,000 NE 10,000 mg/kg 57 47 0 0.37 170

Pyrene 10,000 NE 10,000 mg/kg 57 43 0 0.4 132

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 49 24 17 281 41000

TPH (gasoline range) 2,500 2,500 30,000 mg/kg 10 10 0 11.7 1120

TPH (diesel range) 2,500 2,500 30,000 mg/kg 10 10 8 777 21000

Inorganics

Total Cyanide 10,000 NE 10,000 mg/kg 35 27 0 0.053 52.3

Antimony 820 NE 10,000 mg/kg 14 8 0 0.33 8.7

Arsenic 7 NE 10,000 mg/kg 26 24 4 1.5 15

Barium 10,000 NE 10,000 mg/kg 24 23 0 6.6 116

Beryllium 1.5 NE 10,000 mg/kg 14 14 0 0.23 0.54

Cadmium 1,000 NE 10,000 mg/kg 25 12 0 0.037 3.5

Chromium 10,000 NE 10,000 mg/kg 25 24 0 0.9 19.2

Copper 10,000 NE 10,000 mg/kg 14 14 0 2.5 176

Iron NE NE 10,000 mg/kg 32 32 0 4880 30200

Lead 500 NE NE mg/kg 25 25 1 3.7 895

Mercury 610 NE 10,000 mg/kg 25 11 0 0.027 0.78

Nickel 10,000 NE 10,000 mg/kg 13 13 0 1.5 19.5

Selenium 10,000 NE 10,000 mg/kg 25 8 0 1.14 14.7

Silver 10,000 NE 10,000 mg/kg 25 10 0 0.58 6.6

Zinc 10,000 NE 10,000 mg/kg 14 14 0 26.6 99.1

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

ETP-35 ETP-38 RCA-R10 B04 B05 B06 B09 B10 B11

1996 1996 1996 1/27/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000

2-4.5 FT 4.5-6 FT 6 FT 8.5 FT 0-2 FT 2 - 4 FT 2 - 4 FT 2 - 4 FT 2 - 4 FT 2 - 4 FT 2 - 4 FT

NA NA NA NA NA ND ND ND ND ND ND

NA NA NA NA NA ND ND ND ND ND ND

35 156 NA NA NA 70 0.46 ND NA 1.2 0.73

8.8 ND NA NA NA ND ND ND ND ND ND

10.7 67.4 NA NA NA NA ND ND NA ND ND

6.2 58 NA NA NA NA ND ND NA 0.67 ND

7.7 ND NA NA NA NA 0.71 ND NA 1.4 ND

ND ND NA NA NA NA ND ND NA ND ND

4.6 ND NA NA NA NA 0.79 ND NA 1.5 ND

ND ND NA NA NA NA ND ND NA ND ND

ND ND NA NA NA NA ND ND NA 0.65 ND

NA NA NA NA NA ND ND ND ND ND ND

NA NA NA NA NA ND ND ND ND ND ND

5.4 ND NA NA NA NA 0.5 ND NA 1.7 ND

ND ND NA NA NA ND ND ND ND ND ND

NA NA NA NA NA ND ND ND ND ND ND

9 3.9 NA NA NA 3 0.72 ND 0.57 ND ND

10.3 18.2 NA NA NA 6.6 ND ND NA ND ND

ND ND NA NA NA NA ND ND NA ND ND

13 246 NA NA NA 220 0.55 ND NA 3.1 0.8

14.9 20.3 NA NA NA 12 0.63 0.37 0.97 2 1.1

14.4 ND NA NA NA 3.4 0.84 ND 0.63 2.8 0.55

2580 15900 3220 9580 281 12000 ND ND 1800 ND 5900

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA ND 0.32 1.5 1.8 0.71 2.6 6.3

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA ND NA NA NA NA NA NA

NA NA NA NA 42 NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA ND NA NA NA NA NA NA

NA NA NA NA ND NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA 9680 11400 14300 16400 26400 18900

NA NA NA NA 117 NA NA NA NA NA NA

NA NA NA NA ND NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA ND NA NA NA NA NA NA

NA NA NA NA ND NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

ETP-20

1996
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

Volatile Organic Compounds (VOCs)

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 52 16 0 0.0368 95.3

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 52 15 0 0.031 30.2

4-Isopropyltoluene NE NE 10,000 mg/kg 52 9 0 0.25 14.4

Benzene 200 4.3 10,000 mg/kg 52 11 0 0.0477 2.95

Chloroform 940 NE 10,000 mg/kg 52 2 0 0.0112 0.0159

Ethylbenzene 10,000 62 10,000 mg/kg 52 17 1 0.01 97.3

Isopropylbenzene 10,000 NE 10,000 mg/kg 52 5 0 0.785 8.9

Methylene Chloride 760 NE 10,000 mg/kg 52 7 0 0.007 28

Naphthalene NE NE 10,000 mg/kg 52 22 0 0.45 825

n-Butylbenzene NE NE 10,000 mg/kg 52 3 0 1.45 3.24

n-Propylbenzene NE NE 10,000 mg/kg 52 6 0 0.518 5.6

sec-Butylbenzene NE NE 10,000 mg/kg 52 5 0 0.41 3

Styrene 190 64 10,000 mg/kg 52 2 1 0.041 77

tert-Butylbenzene NE NE 10,000 mg/kg 52 3 0 0.0574 0.16

Total Xylenes 10,000 NE 10,000 mg/kg 52 17 0 0.139 165

Toulene 10,000 62 10,000 mg/kg 52 8 1 0.134 81

Pesticides and Poly-Chlorinated Biphenyls (PCBs)

4-DDT NE NE 10,000 mg/kg 12 1 0 0.089 0.089

Aroclor-1242 10 10 10,000 mg/kg 45 3 0 0.57 7.9

Aroclor-1248 10 10 10,000 mg/kg 45 3 0 0.08 0.4

Delta-BHC NE NE 10,000 mg/kg 12 1 0 0.025 0.025

Endrin NE NE 10,000 mg/kg 12 2 0 0.12 0.41

Endosulfan (II) NE NE 10,000 mg/kg 12 1 0 0.0063 0.0063

Endrin Ketone NE NE 10,000 mg/kg 14 2 0 0.0044 0.0076

Endosulfan sulfate NE NE 10,000 mg/kg 14 1 0 0.026 0.026

Gamma-BHC NE NE 10,000 mg/kg 12 1 0 0.0021 0.0021

Heptachlor Epoxide NE NE 10,000 mg/kg 12 1 0 0.0023 0.0023

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Note 1. Sample depth is unknown, but noted as 2 feet below the water table. 

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the 

nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB 

Leachability criteria and GB Upper Concentration Limit (UCLs). 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown 

and as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 

ETP-35 ETP-38 RCA-R10 B04 B05 B06 B09 B10 B11

1996 1996 1996 1/27/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000

2-4.5 FT 4.5-6 FT 6 FT 8.5 FT 0-2 FT 2 - 4 FT 2 - 4 FT 2 - 4 FT 2 - 4 FT 2 - 4 FT 2 - 4 FT

ETP-20

1996

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND 2.8 0.76 ND ND ND 0.41

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA 0.007 ND ND ND ND ND ND

NA NA NA NA ND 300 E ND ND ND ND 3.8

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND 1.3 ND ND ND ND 0.41

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND 2.6 0.3 ND ND ND ND

NA NA NA NA ND ND 0.41 ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

4-Nitroaniline NE NE 10,000 mg/kg 49 1 0 11.7 11.7

m-Nitrosodiphenylamine NE NE 10,000 mg/kg 49 1 0 15.4 15.4

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 56 31 0 0.42 349

Acenaphthene 10,000 NE 10,000 mg/kg 57 24 0 0.69 122

Acenaphthylene 10,000 NE 10,000 mg/kg 55 30 0 0.36 288

Anthracene 10,000 NE 10,000 mg/kg 55 33 0 0.39 200

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 55 35 16 0.37 48

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 55 30 30 0.9 43.3

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 55 34 14 0.37 57.6

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 55 21 0 0.4 26

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 55 25 0 0.65 22.7

Bis [2-Chloroethyl]ether NE NE 10,000 mg/kg 49 1 0 0.36 0.36

Carbazole NE NE 10,000 mg/kg 49 5 0 0.44 13

Chrysene 780 NE 10,000 mg/kg 55 33 0 0.42 42

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 57 9 8 0.36 7.8

Dibenzofuran 10,000 NE 10,000 mg/kg 49 9 0 0.4 14

Fluoranthene 10,000 NE 10,000 mg/kg 57 38 0 0.52 84

Fluorene 10,000 NE 10,000 mg/kg 56 30 0 0.37 85.1

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 55 22 5 0.72 27

Naphthalene 10,000 NE 10,000 mg/kg 56 35 0 0.38 365

Phenanthrene 10,000 NE 10,000 mg/kg 57 47 0 0.37 170

Pyrene 10,000 NE 10,000 mg/kg 57 43 0 0.4 132

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 49 24 17 281 41000

TPH (gasoline range) 2,500 2,500 30,000 mg/kg 10 10 0 11.7 1120

TPH (diesel range) 2,500 2,500 30,000 mg/kg 10 10 8 777 21000

Inorganics

Total Cyanide 10,000 NE 10,000 mg/kg 35 27 0 0.053 52.3

Antimony 820 NE 10,000 mg/kg 14 8 0 0.33 8.7

Arsenic 7 NE 10,000 mg/kg 26 24 4 1.5 15

Barium 10,000 NE 10,000 mg/kg 24 23 0 6.6 116

Beryllium 1.5 NE 10,000 mg/kg 14 14 0 0.23 0.54

Cadmium 1,000 NE 10,000 mg/kg 25 12 0 0.037 3.5

Chromium 10,000 NE 10,000 mg/kg 25 24 0 0.9 19.2

Copper 10,000 NE 10,000 mg/kg 14 14 0 2.5 176

Iron NE NE 10,000 mg/kg 32 32 0 4880 30200

Lead 500 NE NE mg/kg 25 25 1 3.7 895

Mercury 610 NE 10,000 mg/kg 25 11 0 0.027 0.78

Nickel 10,000 NE 10,000 mg/kg 13 13 0 1.5 19.5

Selenium 10,000 NE 10,000 mg/kg 25 8 0 1.14 14.7

Silver 10,000 NE 10,000 mg/kg 25 10 0 0.58 6.6

Zinc 10,000 NE 10,000 mg/kg 14 14 0 26.6 99.1

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

B18 B19

1/27/2000 1/27/2000

0-2 FT 2-4 FT 0 - 2 FT 4 - 6 FT 4 -6 FT 2 - 4 FT 0 - 2 FT 4 - 6 FT 0 - 2 FT 4 - 6 FT 0 - 2 FT 4 - 6 FT 0 - 2 FT 4 - 6 FT

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

32 8.8 ND ND 0.89 ND ND ND 3.8 ND 0.58 ND ND ND

34 9.3 ND ND ND ND ND 1.5 ND 17 ND ND ND ND

1.6 0.41 0.87 ND 2.7 0.73 1.7 ND 33 11 8.2 ND ND ND

46 13 ND ND 1.2 0.39 0.51 0.61 8.9 18 2.5 ND ND ND

48 11 2.7 ND 6.8 1.8 3 ND 21 10 15 ND ND ND

28 7.1 2.1 ND 5.2 1.5 2.6 ND 32 6.5 14 ND ND ND

33 7.9 3.6 ND 8.4 2.4 3.8 ND 50 5.1 16 ND ND ND

12 2.5 ND ND 3.5 1.2 1.6 ND 26 ND 6.9 ND ND ND

10 2.1 1.8 ND 2.7 0.93 1.7 ND ND 2.5 6.5 ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

13 3.5 ND ND ND ND ND ND 0.84 ND ND ND ND ND

42 9.9 3.9 ND 7.3 2.2 3.6 ND 28 11 16 ND ND ND

5.6 0.81 ND ND ND ND ND ND 7.8 ND 1.9 ND ND ND

14 4 ND ND ND ND ND ND ND ND ND ND ND ND

84 20 2.8 ND 12 3.3 3.5 0.52 21 13 18 ND ND ND

35 9.6 ND ND 0.6 ND ND 1.7 ND 34 ND ND ND ND

12 2.6 0.91 ND 3.2 1.1 1.6 ND 27 1.3 6.7 ND ND ND

32 9 ND ND 1.4 0.84 ND 0.66 4.3 1.2 0.44 ND ND ND

170 44 1.9 ND 8.1 1.9 1.9 3.1 8.5 49 4.1 ND ND ND

95 23 7.3 ND 19 3.4 8 1.1 61 36 49 0.4 ND ND

ND 1100 ND ND ND ND ND ND 2800 2500 ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.2 0.053 2 0.059 2.2 0.37 0.6 0.24 10.7 0.095 0.97 0.15 0.16 0.099

ND NA 8.1 NA NA NA 1.2 NA 1.5 NA 0.7 NA 0.65 NA

4.6 NA 14.1 NA NA NA 6 NA 13.5 NA 5.2 ND 3 NA

36.4 NA 116 NA NA NA 55.9 NA 28 NA 34.8 ND 15.7 NA

0.37 NA 0.51 NA NA NA 0.4 NA 0.31 NA 0.3 NA 0.23 NA

0.52 NA 3.5 NA NA NA 0.8 NA 1.4 NA 0.76 NA 1.8 NA

7.5 NA 19.2 NA NA NA 7.3 NA 11.1 NA 4.1 NA 10.6 NA

28.3 NA 176 NA NA NA 35 NA 35.6 NA 13.8 NA 13.5 NA

13700 16500 30200 7910 15200 17800 6530 11800 14100 5370 7170 6760 16600 6840

192 NA 895 NA NA NA 176 NA 292 NA 76.7 NA 17 NA

0.18 NA 0.44 NA NA NA 0.085 NA 0.78 NA 0.12 NA ND NA

16.2 NA 19.5 NA NA NA 8.9 NA 12.6 NA 5.9 NA 11.6 NA

3.9 NA ND NA NA NA ND NA ND NA ND NA ND NA

3.6 NA 6.6 NA NA NA 1.4 NA 2.7 NA 1.1 NA 2.8 NA

41.1 NA 99.1 NA NA NA 52.7 NA 34.7 NA 32.5 NA 46 NA

B23

1/31/20001/31/2000

B21

1/31/2000

B22

1/31/2000

B14

1/27/2000

B17

1/31/2000

B20
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

Volatile Organic Compounds (VOCs)

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 52 16 0 0.0368 95.3

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 52 15 0 0.031 30.2

4-Isopropyltoluene NE NE 10,000 mg/kg 52 9 0 0.25 14.4

Benzene 200 4.3 10,000 mg/kg 52 11 0 0.0477 2.95

Chloroform 940 NE 10,000 mg/kg 52 2 0 0.0112 0.0159

Ethylbenzene 10,000 62 10,000 mg/kg 52 17 1 0.01 97.3

Isopropylbenzene 10,000 NE 10,000 mg/kg 52 5 0 0.785 8.9

Methylene Chloride 760 NE 10,000 mg/kg 52 7 0 0.007 28

Naphthalene NE NE 10,000 mg/kg 52 22 0 0.45 825

n-Butylbenzene NE NE 10,000 mg/kg 52 3 0 1.45 3.24

n-Propylbenzene NE NE 10,000 mg/kg 52 6 0 0.518 5.6

sec-Butylbenzene NE NE 10,000 mg/kg 52 5 0 0.41 3

Styrene 190 64 10,000 mg/kg 52 2 1 0.041 77

tert-Butylbenzene NE NE 10,000 mg/kg 52 3 0 0.0574 0.16

Total Xylenes 10,000 NE 10,000 mg/kg 52 17 0 0.139 165

Toulene 10,000 62 10,000 mg/kg 52 8 1 0.134 81

Pesticides and Poly-Chlorinated Biphenyls (PCBs)

4-DDT NE NE 10,000 mg/kg 12 1 0 0.089 0.089

Aroclor-1242 10 10 10,000 mg/kg 45 3 0 0.57 7.9

Aroclor-1248 10 10 10,000 mg/kg 45 3 0 0.08 0.4

Delta-BHC NE NE 10,000 mg/kg 12 1 0 0.025 0.025

Endrin NE NE 10,000 mg/kg 12 2 0 0.12 0.41

Endosulfan (II) NE NE 10,000 mg/kg 12 1 0 0.0063 0.0063

Endrin Ketone NE NE 10,000 mg/kg 14 2 0 0.0044 0.0076

Endosulfan sulfate NE NE 10,000 mg/kg 14 1 0 0.026 0.026

Gamma-BHC NE NE 10,000 mg/kg 12 1 0 0.0021 0.0021

Heptachlor Epoxide NE NE 10,000 mg/kg 12 1 0 0.0023 0.0023

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Note 1. Sample depth is unknown, but noted as 2 feet below the water table. 

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the 

nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB 

Leachability criteria and GB Upper Concentration Limit (UCLs). 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown 

and as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 

B18 B19

1/27/2000 1/27/2000

0-2 FT 2-4 FT 0 - 2 FT 4 - 6 FT 4 -6 FT 2 - 4 FT 0 - 2 FT 4 - 6 FT 0 - 2 FT 4 - 6 FT 0 - 2 FT 4 - 6 FT 0 - 2 FT 4 - 6 FT

B23

1/31/20001/31/2000

B21

1/31/2000

B22

1/31/2000

B14

1/27/2000

B17

1/31/2000

B20

ND ND ND ND ND ND ND ND ND 0.58 ND ND ND ND

ND ND ND ND ND ND ND ND ND 0.35 ND ND ND ND

ND ND ND ND ND ND ND ND ND 0.44 ND ND ND ND

0.35 ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

16 ND ND ND ND ND ND ND ND 3.3 ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND NA ND NA NA NA ND NA ND NA 0.089 NA ND NA

ND 0.63 ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND 0.4 ND ND ND ND ND ND ND ND

ND NA ND NA NA NA ND NA ND NA ND NA ND NA

0.12 NA ND NA NA NA 0.41 NA ND NA ND NA ND NA

ND NA ND NA NA NA ND NA ND NA ND NA ND NA

ND NA ND NA NA NA ND NA ND NA ND NA ND NA

ND NA ND NA NA NA ND NA ND NA ND NA ND NA

ND NA ND NA NA NA ND NA ND NA ND NA ND NA

ND NA ND NA NA NA ND NA ND NA ND NA ND NA
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

4-Nitroaniline NE NE 10,000 mg/kg 49 1 0 11.7 11.7

m-Nitrosodiphenylamine NE NE 10,000 mg/kg 49 1 0 15.4 15.4

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 56 31 0 0.42 349

Acenaphthene 10,000 NE 10,000 mg/kg 57 24 0 0.69 122

Acenaphthylene 10,000 NE 10,000 mg/kg 55 30 0 0.36 288

Anthracene 10,000 NE 10,000 mg/kg 55 33 0 0.39 200

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 55 35 16 0.37 48

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 55 30 30 0.9 43.3

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 55 34 14 0.37 57.6

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 55 21 0 0.4 26

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 55 25 0 0.65 22.7

Bis [2-Chloroethyl]ether NE NE 10,000 mg/kg 49 1 0 0.36 0.36

Carbazole NE NE 10,000 mg/kg 49 5 0 0.44 13

Chrysene 780 NE 10,000 mg/kg 55 33 0 0.42 42

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 57 9 8 0.36 7.8

Dibenzofuran 10,000 NE 10,000 mg/kg 49 9 0 0.4 14

Fluoranthene 10,000 NE 10,000 mg/kg 57 38 0 0.52 84

Fluorene 10,000 NE 10,000 mg/kg 56 30 0 0.37 85.1

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 55 22 5 0.72 27

Naphthalene 10,000 NE 10,000 mg/kg 56 35 0 0.38 365

Phenanthrene 10,000 NE 10,000 mg/kg 57 47 0 0.37 170

Pyrene 10,000 NE 10,000 mg/kg 57 43 0 0.4 132

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 49 24 17 281 41000

TPH (gasoline range) 2,500 2,500 30,000 mg/kg 10 10 0 11.7 1120

TPH (diesel range) 2,500 2,500 30,000 mg/kg 10 10 8 777 21000

Inorganics

Total Cyanide 10,000 NE 10,000 mg/kg 35 27 0 0.053 52.3

Antimony 820 NE 10,000 mg/kg 14 8 0 0.33 8.7

Arsenic 7 NE 10,000 mg/kg 26 24 4 1.5 15

Barium 10,000 NE 10,000 mg/kg 24 23 0 6.6 116

Beryllium 1.5 NE 10,000 mg/kg 14 14 0 0.23 0.54

Cadmium 1,000 NE 10,000 mg/kg 25 12 0 0.037 3.5

Chromium 10,000 NE 10,000 mg/kg 25 24 0 0.9 19.2

Copper 10,000 NE 10,000 mg/kg 14 14 0 2.5 176

Iron NE NE 10,000 mg/kg 32 32 0 4880 30200

Lead 500 NE NE mg/kg 25 25 1 3.7 895

Mercury 610 NE 10,000 mg/kg 25 11 0 0.027 0.78

Nickel 10,000 NE 10,000 mg/kg 13 13 0 1.5 19.5

Selenium 10,000 NE 10,000 mg/kg 25 8 0 1.14 14.7

Silver 10,000 NE 10,000 mg/kg 25 10 0 0.58 6.6

Zinc 10,000 NE 10,000 mg/kg 14 14 0 26.6 99.1

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

TP-1 TP-2

5/20/2002 5/20/2002

0 -2 FT 6 - 8 FT 0 -2 FT 4 - 6 FT 0-2 FT 8-10 FT 0-2 FT 4-6 FT 0-2 FT 6-8 FT 0-2 FT 4-6 FT Note 1 Note 1

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND 1.1 0.42 1.9 ND ND ND ND ND ND ND ND ND 12.9

ND ND ND ND ND ND ND 0.69 1.7 ND ND ND 3.23 11.2

ND 3.4 0.36 8.2 ND 0.47 ND 0.62 ND ND ND ND ND ND

ND 1.3 ND 4.2 ND 0.5 ND 2 4.4 ND ND ND ND 6.27

1 4.9 1.3 16 0.37 1.7 ND 11 7 ND ND ND ND 3.3

1.2 6.2 1.3 27 ND 1.2 ND 12 3.4 ND ND ND ND ND

1.4 6.5 1.9 25 0.37 1.6 ND 17 4.2 ND ND ND ND ND

0.75 4.4 0.79 23 ND 0.93 ND 7 1.2 ND ND ND ND ND

0.81 2.6 0.85 11 ND 0.73 ND 5.8 2 ND ND ND ND ND

ND 0.36 ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND 1.8 0.44 ND ND ND ND ND

1.2 5.2 1.5 19 0.42 1.6 ND 15 7.2 ND ND ND ND ND

ND 0.99 ND 3 ND ND ND 2 0.36 ND ND ND ND ND

ND ND ND ND ND ND ND 0.46 0.63 ND ND ND ND ND

1.3 4.6 1.9 15 1.2 4.2 ND 24 15 ND ND ND ND 7.59

ND 1 ND ND ND 0.37 ND 0.68 2.1 ND ND ND ND 8.25

0.72 4.1 0.79 17 ND 1 ND 7.6 1.4 ND ND ND ND ND

ND 1.3 0.5 2.5 ND 0.38 ND ND ND ND ND ND ND ND

0.79 5.1 1.7 12 1.2 3.5 ND 12 12 ND ND ND 7.42 19.5

2.7 20 3.4 70 0.69 3 ND 22 11 ND ND ND 4.19 11.2

ND ND ND ND ND ND ND ND 1500 ND ND ND NA NA

NA NA NA NA NA NA NA NA NA NA NA NA 128 77.8

NA NA NA NA NA NA NA NA NA NA NA NA 10000 11900

0.23 2.1 0.87 2.5 ND 0.47 ND 3.6 ND ND ND ND NA NA

0.33 NA 0.81 NA ND NA ND NA ND NA ND NA NA NA

2 NA 9.3 NA 1.9 NA 1.5 NA 5.1 NA 6.6 NA 3.62 2.93

12.9 NA 39.8 NA 8.3 NA 6.6 NA 17.6 NA 28.9 NA 31 28.3

0.27 NA 0.46 NA 0.3 NA 0.29 NA 0.48 NA 0.54 NA NA NA

0.49 NA 1.9 NA 0.1 NA 0.037 NA 1.4 NA 1.5 NA ND ND

2.8 NA 13.6 NA 1.7 NA 0.9 NA 9.4 NA 12.5 NA 2.62 4.3

12.5 NA 22.4 NA 2.5 NA 2.5 NA 14.4 NA 19.5 NA NA NA

5480 5660 21000 12900 5600 13300 4880 12800 15100 15000 18100 17400 NA NA

16.7 NA 87.4 NA 3.7 NA 3.8 NA 11.2 NA 35.5 NA 15.5 23.8

0.027 NA 0.061 NA ND NA ND NA ND NA 0.027 NA ND ND

4.2 NA 17.1 NA NA NA 1.5 NA 15.7 NA 18.4 NA NA NA

ND NA ND NA ND NA ND NA 12.3 NA 14.7 NA 1.61 ND

0.98 NA 2.9 NA ND NA ND NA 0.58 NA 0.87 NA ND ND

26.6 NA 60 NA 30.4 NA 33.4 NA 57.7 NA 41.2 NA NA NA

D59

12/8/1999

B24

2/1/2000

B25

2/1/2000

B35 B55 D58

3/2/20002/22/2000 12/8/1999
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

Volatile Organic Compounds (VOCs)

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 52 16 0 0.0368 95.3

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 52 15 0 0.031 30.2

4-Isopropyltoluene NE NE 10,000 mg/kg 52 9 0 0.25 14.4

Benzene 200 4.3 10,000 mg/kg 52 11 0 0.0477 2.95

Chloroform 940 NE 10,000 mg/kg 52 2 0 0.0112 0.0159

Ethylbenzene 10,000 62 10,000 mg/kg 52 17 1 0.01 97.3

Isopropylbenzene 10,000 NE 10,000 mg/kg 52 5 0 0.785 8.9

Methylene Chloride 760 NE 10,000 mg/kg 52 7 0 0.007 28

Naphthalene NE NE 10,000 mg/kg 52 22 0 0.45 825

n-Butylbenzene NE NE 10,000 mg/kg 52 3 0 1.45 3.24

n-Propylbenzene NE NE 10,000 mg/kg 52 6 0 0.518 5.6

sec-Butylbenzene NE NE 10,000 mg/kg 52 5 0 0.41 3

Styrene 190 64 10,000 mg/kg 52 2 1 0.041 77

tert-Butylbenzene NE NE 10,000 mg/kg 52 3 0 0.0574 0.16

Total Xylenes 10,000 NE 10,000 mg/kg 52 17 0 0.139 165

Toulene 10,000 62 10,000 mg/kg 52 8 1 0.134 81

Pesticides and Poly-Chlorinated Biphenyls (PCBs)

4-DDT NE NE 10,000 mg/kg 12 1 0 0.089 0.089

Aroclor-1242 10 10 10,000 mg/kg 45 3 0 0.57 7.9

Aroclor-1248 10 10 10,000 mg/kg 45 3 0 0.08 0.4

Delta-BHC NE NE 10,000 mg/kg 12 1 0 0.025 0.025

Endrin NE NE 10,000 mg/kg 12 2 0 0.12 0.41

Endosulfan (II) NE NE 10,000 mg/kg 12 1 0 0.0063 0.0063

Endrin Ketone NE NE 10,000 mg/kg 14 2 0 0.0044 0.0076

Endosulfan sulfate NE NE 10,000 mg/kg 14 1 0 0.026 0.026

Gamma-BHC NE NE 10,000 mg/kg 12 1 0 0.0021 0.0021

Heptachlor Epoxide NE NE 10,000 mg/kg 12 1 0 0.0023 0.0023

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Note 1. Sample depth is unknown, but noted as 2 feet below the water table. 

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the 

nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB 

Leachability criteria and GB Upper Concentration Limit (UCLs). 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown 

and as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 

TP-1 TP-2

5/20/2002 5/20/2002

0 -2 FT 6 - 8 FT 0 -2 FT 4 - 6 FT 0-2 FT 8-10 FT 0-2 FT 4-6 FT 0-2 FT 6-8 FT 0-2 FT 4-6 FT Note 1 Note 1

D59

12/8/1999

B24

2/1/2000

B25

2/1/2000

B35 B55 D58

3/2/20002/22/2000 12/8/1999

ND ND ND ND ND ND ND ND ND 2.4 ND ND 13.3 3.44

ND ND ND ND ND ND ND ND 0.033 0.82 0.031 ND 4.35 0.67

ND ND ND ND ND ND ND ND ND ND ND ND 2 0.57

ND ND ND ND ND ND ND ND ND ND 0.57 ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND 4.1 0.21 ND 1.65 0.38

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND 0.63 ND ND 0.077 1.6 0.066 0.074 ND ND

ND 0.45 ND ND ND ND ND ND ND 83 ND ND 51 9.71

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND 6.8 ND ND 3.95 0.9

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND NA ND NA ND NA ND NA ND NA ND NA NA NA

ND ND 0.57 7.9 ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND  ND ND ND

ND NA 0.025 NA ND NA ND NA ND NA ND NA NA NA

ND NA ND NA ND NA ND NA ND NA ND NA NA NA

ND NA ND NA ND NA ND NA 0.0063 NA ND NA NA NA

ND NA ND NA ND NA ND NA 0.0044 NA 0.0076 NA NA NA

ND NA ND NA ND NA ND NA ND NA 0.026 NA NA NA

ND NA ND NA ND NA ND NA 0.0021 NA ND NA NA NA

ND NA ND NA ND NA ND NA 0.0023 NA ND NA NA NA
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

4-Nitroaniline NE NE 10,000 mg/kg 49 1 0 11.7 11.7

m-Nitrosodiphenylamine NE NE 10,000 mg/kg 49 1 0 15.4 15.4

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 56 31 0 0.42 349

Acenaphthene 10,000 NE 10,000 mg/kg 57 24 0 0.69 122

Acenaphthylene 10,000 NE 10,000 mg/kg 55 30 0 0.36 288

Anthracene 10,000 NE 10,000 mg/kg 55 33 0 0.39 200

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 55 35 16 0.37 48

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 55 30 30 0.9 43.3

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 55 34 14 0.37 57.6

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 55 21 0 0.4 26

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 55 25 0 0.65 22.7

Bis [2-Chloroethyl]ether NE NE 10,000 mg/kg 49 1 0 0.36 0.36

Carbazole NE NE 10,000 mg/kg 49 5 0 0.44 13

Chrysene 780 NE 10,000 mg/kg 55 33 0 0.42 42

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 57 9 8 0.36 7.8

Dibenzofuran 10,000 NE 10,000 mg/kg 49 9 0 0.4 14

Fluoranthene 10,000 NE 10,000 mg/kg 57 38 0 0.52 84

Fluorene 10,000 NE 10,000 mg/kg 56 30 0 0.37 85.1

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 55 22 5 0.72 27

Naphthalene 10,000 NE 10,000 mg/kg 56 35 0 0.38 365

Phenanthrene 10,000 NE 10,000 mg/kg 57 47 0 0.37 170

Pyrene 10,000 NE 10,000 mg/kg 57 43 0 0.4 132

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 49 24 17 281 41000

TPH (gasoline range) 2,500 2,500 30,000 mg/kg 10 10 0 11.7 1120

TPH (diesel range) 2,500 2,500 30,000 mg/kg 10 10 8 777 21000

Inorganics

Total Cyanide 10,000 NE 10,000 mg/kg 35 27 0 0.053 52.3

Antimony 820 NE 10,000 mg/kg 14 8 0 0.33 8.7

Arsenic 7 NE 10,000 mg/kg 26 24 4 1.5 15

Barium 10,000 NE 10,000 mg/kg 24 23 0 6.6 116

Beryllium 1.5 NE 10,000 mg/kg 14 14 0 0.23 0.54

Cadmium 1,000 NE 10,000 mg/kg 25 12 0 0.037 3.5

Chromium 10,000 NE 10,000 mg/kg 25 24 0 0.9 19.2

Copper 10,000 NE 10,000 mg/kg 14 14 0 2.5 176

Iron NE NE 10,000 mg/kg 32 32 0 4880 30200

Lead 500 NE NE mg/kg 25 25 1 3.7 895

Mercury 610 NE 10,000 mg/kg 25 11 0 0.027 0.78

Nickel 10,000 NE 10,000 mg/kg 13 13 0 1.5 19.5

Selenium 10,000 NE 10,000 mg/kg 25 8 0 1.14 14.7

Silver 10,000 NE 10,000 mg/kg 25 10 0 0.58 6.6

Zinc 10,000 NE 10,000 mg/kg 14 14 0 26.6 99.1

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

TP-4 TP-6 TP-8 TP-9 TP-19 TP-25 TP-26 TP-27 GZ-314D GZ-315D

5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 05/27/2014 05/28/2014

Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 4 - 6 FT 4 - 6 FT

ND ND ND ND ND ND ND ND NA NA

ND ND ND ND ND ND ND ND NA NA

ND 26.1 58.6 24.8 ND ND 182 349 141 10.5

ND 19.1 14.8 14.2 ND ND 10.4 62.3 36.1 ND

ND ND 23.9 4.95 ND ND 40.4 27.4 8.01 55.2

ND 11.2 20.6 14.5 ND ND 12.5 38.5 25.9 15.2

ND 5.94 12.4 6.93 ND ND 6.06 21.6 14.1 22.3

ND 4.29 10.7 5.61 ND ND 5.05 18.3 10.7 43.3

ND 4.62 10.7 4.62 ND ND 4.04 15.8 7.49 57.6

ND ND ND ND ND ND ND ND 2.95 20.1

ND 5.25 ND ND ND ND ND ND 3.02 22.7

ND ND ND ND ND ND ND ND NA NA

ND ND ND ND ND ND ND ND NA NA

ND ND 10.7 5.28 ND ND 4.38 18.3 12.5 28

ND ND ND ND ND ND ND ND ND 6.37

ND ND ND ND ND ND 6.4 13.3 NA NA

ND 12.9 26.4 14.5 ND ND 12.1 38.2 27.7 26.9

ND 16.5 25.6 17.2 ND ND 18.2 49.8 24.6 6.32

ND ND ND ND ND ND ND ND 2.56 17.7

ND 13.2 31.4 10.6 ND ND 108 365 127 17.2

25.2 33 66 59.4 6.27 ND 40.4 158 106 21

23.5 18.5 38 23.8 ND ND 24.9 76.4 34.5 51.7

NA NA NA NA NA NA NA NA 6920 6310

113 107 588 150 300 11.7 912 1120 NA NA

21000 11000 12200 5420 3410 777 2050 10600 NA NA

NA NA NA NA NA NA NA NA ND 52.3

NA NA NA NA NA NA NA NA ND 8.7

3.54 6.48 4.76 4.22 4.57 2.38 2.92 3.74 3.8 15

20.3 11.8 20.2 20.2 21 19 14.2 17.1 NA NA

NA NA NA NA NA NA NA NA 0.54 0.35

ND ND ND ND ND ND ND ND ND ND

3.54 8 10.7 11.1 10.5 8.51 6.82 8.27 7.7 8.7

NA NA NA NA NA NA NA NA 13.2 30.9

NA NA NA NA NA NA NA NA NA NA

26 12.4 11 7.29 125 31.7 62 134 30.7 299

ND ND ND ND 0.41 ND ND ND 0.047 0.451

NA NA NA NA NA NA NA NA 7.2 11.3

1.38 1.14 2.29 1.34 ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA 28.7 46.4
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Table 1

Soil Analytical Data

(Existing Capped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/8/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

Volatile Organic Compounds (VOCs)

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 52 16 0 0.0368 95.3

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 52 15 0 0.031 30.2

4-Isopropyltoluene NE NE 10,000 mg/kg 52 9 0 0.25 14.4

Benzene 200 4.3 10,000 mg/kg 52 11 0 0.0477 2.95

Chloroform 940 NE 10,000 mg/kg 52 2 0 0.0112 0.0159

Ethylbenzene 10,000 62 10,000 mg/kg 52 17 1 0.01 97.3

Isopropylbenzene 10,000 NE 10,000 mg/kg 52 5 0 0.785 8.9

Methylene Chloride 760 NE 10,000 mg/kg 52 7 0 0.007 28

Naphthalene NE NE 10,000 mg/kg 52 22 0 0.45 825

n-Butylbenzene NE NE 10,000 mg/kg 52 3 0 1.45 3.24

n-Propylbenzene NE NE 10,000 mg/kg 52 6 0 0.518 5.6

sec-Butylbenzene NE NE 10,000 mg/kg 52 5 0 0.41 3

Styrene 190 64 10,000 mg/kg 52 2 1 0.041 77

tert-Butylbenzene NE NE 10,000 mg/kg 52 3 0 0.0574 0.16

Total Xylenes 10,000 NE 10,000 mg/kg 52 17 0 0.139 165

Toulene 10,000 62 10,000 mg/kg 52 8 1 0.134 81

Pesticides and Poly-Chlorinated Biphenyls (PCBs)

4-DDT NE NE 10,000 mg/kg 12 1 0 0.089 0.089

Aroclor-1242 10 10 10,000 mg/kg 45 3 0 0.57 7.9

Aroclor-1248 10 10 10,000 mg/kg 45 3 0 0.08 0.4

Delta-BHC NE NE 10,000 mg/kg 12 1 0 0.025 0.025

Endrin NE NE 10,000 mg/kg 12 2 0 0.12 0.41

Endosulfan (II) NE NE 10,000 mg/kg 12 1 0 0.0063 0.0063

Endrin Ketone NE NE 10,000 mg/kg 14 2 0 0.0044 0.0076

Endosulfan sulfate NE NE 10,000 mg/kg 14 1 0 0.026 0.026

Gamma-BHC NE NE 10,000 mg/kg 12 1 0 0.0021 0.0021

Heptachlor Epoxide NE NE 10,000 mg/kg 12 1 0 0.0023 0.0023

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Note 1. Sample depth is unknown, but noted as 2 feet below the water table. 

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the 

nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB 

Leachability criteria and GB Upper Concentration Limit (UCLs). 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown 

and as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 

TP-4 TP-6 TP-8 TP-9 TP-19 TP-25 TP-26 TP-27 GZ-314D GZ-315D

5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 05/27/2014 05/28/2014

Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 4 - 6 FT 4 - 6 FT

3.08 5.9 47.2 9.5 0.14 11.4 68 95.3 13.3 0.0368

2.08 2.1 24 2.7 ND 5.1 27.8 30.2 2.36 0.0352

0.325 ND 4.15 ND 0.25 1.4 ND 14.4 1.5 ND

ND ND 2.7 ND ND ND 2.95 2.6 1.97 0.0477

ND ND ND ND ND ND ND ND 0.0112 0.0159

0.2 1.15 22.5 1.85 ND 4.6 37.6 97.3 5.98 0.01

ND ND 4.1 ND 0.785 1.2 ND 8.9 0.883 ND

ND ND ND ND ND ND ND ND ND ND

3.97 23.7 779 123 4.06 25.2 825 760 120 0.868

ND 1.45 ND ND 3.24 ND ND ND 2.61 ND

ND ND 1.2 ND 1.97 1.15 2.3 5.6 0.518 ND

ND ND ND ND 1.47 ND ND 3 0.469 ND

ND ND ND ND ND ND 77 ND ND 0.041

0.16 ND ND ND 0.125 ND ND ND 0.0574 ND

1.2 1.09 61.9 2.95 ND 7.4 165 107 2.67 0.139

ND ND 3.7 ND ND ND 81 ND 0.43 0.134

NA NA NA NA NA NA NA NA NA NA

ND ND ND ND ND ND ND ND NA NA

ND ND ND ND 0.08 ND ND ND NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA
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Table 2

Soil Analytical Data 

Collected from within the Former Gasholder Foundation

STRAP - Liquefaction 

Providence, Rhode Island

File No. 03.00033554.60

5/3/2017

Sample Name: 

Date Collected:

Sample Depth: 3.5 - 5.5 FT 7.5 - 9.5 FT 1 - 2 FT 2 - 4 FT 4 - 6 FT 6 - 8 FT 8 - 10 FT 0 - 2 FT 2 - 4 FT 4 - 6 FT 6 - 8 FT 0 - 2 FT 2 - 4 FT 4 - 6 FT 6 - 8 FT

Units

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 27 17 0 0.28 336 336 301 ND ND ND 0.28 ND ND ND 15 9.9 ND ND ND 8.6

Acenaphthene 10,000 NE 10,000 mg/kg 27 15 0 0.22 73.6 73.6 45.8 ND ND ND ND ND ND ND 5.3 3 ND ND ND 2

Acenaphthylene 10,000 NE 10,000 mg/kg 27 13 0 0.26 197 197 169 ND ND ND ND ND ND ND 0.72 0.62 ND ND ND ND

Anthracene 10,000 NE 10,000 mg/kg 27 15 0 0.29 130 130 ND ND ND ND ND ND ND ND 2.5 1.8 ND ND ND 0.69

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 27 12 0 0.27 6.2 ND ND ND ND ND ND ND ND ND 2.4 1.4 ND ND ND 0.28

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 27 11 5 0.23 96 ND ND ND ND ND ND ND ND ND 1.8 96 ND ND ND ND

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 27 10 0 0.21 3.5 ND ND ND ND ND ND ND ND ND 1.1 0.76 ND ND ND ND

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 27 7 0 0.23 0.95 ND ND ND ND ND ND ND ND ND 0.48 0.23 ND ND ND ND

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 27 7 0 0.24 1.3 ND ND ND ND ND ND ND ND ND 0.48 0.24 ND ND ND ND

Chrysene 780 NE 10,000 mg/kg 27 14 0 0.22 22 ND ND 0.22 ND ND 22 ND ND ND 2.2 1.4 ND ND ND 0.26

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 27 4 0 0.087 0.3 ND ND ND ND ND ND ND ND ND 0.14 0.087 ND ND ND ND

Dibenzofuran 10,000 NE 10,000 mg/kg 25 13 0 0.22 9.1 NA NA ND ND ND ND ND ND ND 1.7 1 ND ND ND 0.48

Fluoranthene 10,000 NE 10,000 mg/kg 27 14 0 0.41 10 ND ND ND ND ND ND ND ND ND 2.2 1.5 ND ND ND 0.5

Fluorene 10,000 NE 10,000 mg/kg 27 15 0 0.36 42.4 38.1 42.4 ND ND ND ND ND ND ND 5.1 ND ND ND ND 1.4

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 27 7 0 0.21 0.82 ND ND ND ND ND ND ND ND ND 0.45 0.23 ND ND ND ND

Naphthalene 10,000 NE 10,000 mg/kg 27 17 0 0.22 559 559 511 0.22 ND ND 0.25 0.32 ND ND ND ND ND ND ND 9.2

Phenanthrene 10,000 NE 10,000 mg/kg 27 18 0 0.25 104 104 86.6 ND ND ND 0.38 0.25 ND ND 12 7.4 ND ND ND 3

Pyrene 10,000 NE 10,000 mg/kg 27 15 0 0.27 19 ND ND 0.27 ND ND ND ND ND ND 5.4 2.6 ND ND ND 0.73

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 26 16 6 110 27400 27400 21500 ND ND ND ND ND ND NA 950 1500 ND ND ND 1100

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 mg/kg 25 20 1 0.001 31 NA NA 0.02 0.019 0.033 0.015 0.1 0.003 ND ND 0.6 0.001 0.006 0.24 0.12

Ethylbenzene 10,000 62 10,000 mg/kg 25 20 2 0.001 83 NA NA 0.004 0.003 ND 0.001 0.016 ND 0.0011 10 17 ND ND 11 0.62

Total Xylenes 10,000 NE 10,000 mg/kg 25 20 0 0.005 150 NA NA 0.018 0.012 ND 0.007 0.034 ND ND 9.3 4.9 ND 0.005 9.2 0.51

Toulene 10,000 62 10,000 mg/kg 25 14 0 0.001 1 NA NA 0.017 0.01 0.001 0.006 0.016 0.002 ND ND ND ND 0.003 ND ND

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the 

nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB 

Leachability criteria and GB Upper Concentration Limit (UCLs). 

RHB-1

September 1998

RHB-3RHB-2

September 1998 September 1998

RCA-B11

October 1995

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown 

and as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 
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Table 2

Soil Analytical Data 

Collected from within the Former Gasholder Foundation

STRAP - Liquefaction 

Providence, Rhode Island

File No. 03.00033554.60

5/3/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 27 17 0 0.28 336

Acenaphthene 10,000 NE 10,000 mg/kg 27 15 0 0.22 73.6

Acenaphthylene 10,000 NE 10,000 mg/kg 27 13 0 0.26 197

Anthracene 10,000 NE 10,000 mg/kg 27 15 0 0.29 130

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 27 12 0 0.27 6.2

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 27 11 5 0.23 96

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 27 10 0 0.21 3.5

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 27 7 0 0.23 0.95

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 27 7 0 0.24 1.3

Chrysene 780 NE 10,000 mg/kg 27 14 0 0.22 22

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 27 4 0 0.087 0.3

Dibenzofuran 10,000 NE 10,000 mg/kg 25 13 0 0.22 9.1

Fluoranthene 10,000 NE 10,000 mg/kg 27 14 0 0.41 10

Fluorene 10,000 NE 10,000 mg/kg 27 15 0 0.36 42.4

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 27 7 0 0.21 0.82

Naphthalene 10,000 NE 10,000 mg/kg 27 17 0 0.22 559

Phenanthrene 10,000 NE 10,000 mg/kg 27 18 0 0.25 104

Pyrene 10,000 NE 10,000 mg/kg 27 15 0 0.27 19

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 26 16 6 110 27400

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 mg/kg 25 20 1 0.001 31

Ethylbenzene 10,000 62 10,000 mg/kg 25 20 2 0.001 83

Total Xylenes 10,000 NE 10,000 mg/kg 25 20 0 0.005 150

Toulene 10,000 62 10,000 mg/kg 25 14 0 0.001 1

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the 

nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB 

Leachability criteria and GB Upper Concentration Limit (UCLs). 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown 

and as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 

2 - 4 FT 6 - 8 FT 8 - 10 FT 10 - 12 FT 2 - 4 FT 4 - 6 FT 6 - 8 FT 8 - 10 FT 1- 3 FT 3 - 5 FT 5 - 7 FT 7 - 9 FT

3.3 0.87 33 220 19 250 17 14 ND 0.52 8.7 43

0.22 0.3 3.4 24 1.1 13 4.1 2.8 ND ND 1.5 4.2

1.1 0.41 1.3 5.5 1.6 0.65 1.6 1.5 ND 0.26 ND ND

0.6 0.37 2 12 1.3 6.1 2.2 1.8 ND 0.29 0.62 1.7

0.43 0.27 0.94 6.2 1.2 3.4 1.3 0.95 ND ND ND 0.58

0.31 0.23 0.72 4.7 0.73 2.4 0.98 0.71 ND ND ND 0.42

0.21 ND 0.51 3.5 0.64 2 0.81 0.59 ND ND ND 0.32

ND ND 0.24 0.95 0.23 0.65 0.28 ND ND ND ND ND

ND ND 0.35 1.3 0.45 0.73 0.38 ND ND ND ND ND

0.37 0.23 0.81 5.1 1.1 3 1.2 0.86 ND ND ND 0.51

ND ND ND 0.3 ND 0.26 ND ND ND ND ND ND

0.22 0.24 1.8 9.1 0.71 8.2 1.9 1.5 ND ND 0.77 2.3

0.77 0.44 1.6 10 2.1 8.5 3 2.3 ND 0.41 0.45 1.6

1 0.63 3.7 22 2.5 12 4.3 3.5 ND 0.36 1.5 4

ND ND 0.22 0.82 0.21 0.71 0.31 ND ND ND ND ND

2.6 0.79 32 280 14 390 17 14 ND 0.29 4.8 46

3.2 2 9.9 58 8.8 36 8.8 7.6 ND 1.3 3 7.7

1.3 0.84 3.4 19 3.6 6 3.1 2.3 ND 0.52 0.46 1.5

310 440 3000 12000 1000 8300 1600 2200 ND 110 850 2500

0.005 0.005 31 2.7 0.03 ND ND 0.21 ND 0.002 0.11 0.55

0.027 0.018 83 79 0.43 14 0.49 0.81 ND 0.002 0.42 0.3

0.26 0.035 130 150 0.48 23 0.44 0.64 ND 0.007 0.23 0.11

0.018 0.002 0.71 1 ND ND ND 0.012 ND 0.001 0.019 ND

September 1998 September 1998

RHB-5 RHB-6RHB-4

September 1998
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Table 3

Surface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: RCA-R6 RCA-R7 RCA-R11 A67 B02 B03 B07 B08 B12 B13 B26 B27

Date Collected: 1996 1996 1996 2/25/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000 2/3/2000 2/22/2000

Sample Depth: 0-2 FT 0-2 FT 0-2 FT 0 - 2 FT 0-2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0-2 FT 0-2 FT

Units

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 26 5 0 0.39 9.6 ND ND ND ND ND ND ND 0.39 ND 2.5 ND ND

Acenaphthene 10,000 NE 10,000 mg/kg 26 3 0 1 14 ND ND ND ND ND ND ND ND ND 1 ND ND

Acenaphthylene 10,000 NE 10,000 mg/kg 26 10 0 0.46 3.4 ND ND ND ND ND ND ND 3.1 ND 3.1 1.4 ND

Anthracene 10,000 NE 10,000 mg/kg 26 10 0 0.44 25 ND ND ND ND ND ND ND 1.2 ND 9 1.1 ND

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 26 15 6 0.437 32 0.437 12.8 ND ND ND ND ND 7.6 ND 25 3.3 ND

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 26 14 12 0.391 20 0.391 12.1 ND ND ND ND ND 6.6 ND 20 3.4 ND

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 26 15 7 0.42 26 0.821 20.6 ND ND ND ND ND 8.7 ND 26 4.7 ND

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 26 11 0 0.7 10 ND ND ND ND ND ND ND 5.2 ND 10 2.4 ND

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 26 12 0 0.32 7.8 ND ND ND ND ND ND ND 1.9 ND 7.8 1.6 ND

Carbazole NE NE 10,000 mg/kg 26 5 0 0.4 5.9 ND ND ND ND ND ND ND ND ND 1.5 ND ND

Chrysene 780 NE 10,000 mg/kg 26 16 0 0.39 27 0.492 12.6 ND ND ND ND ND 8 ND 19 2.9 ND

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 26 9 6 0.54 4.4 ND ND ND ND ND ND ND 1.5 ND 3.4 0.72 ND

Dibenzofuran 10,000 NE 10,000 mg/kg 26 4 0 0.78 7.1 ND ND ND ND ND ND ND ND ND 3 ND ND

Fluoranthene 10,000 NE 10,000 mg/kg 26 17 0 0.388 42 1.08 29.8 0.388 ND ND 0.77 ND 9 ND 39 5.4 ND

Fluorene 10,000 NE 10,000 mg/kg 26 5 0 0.49 15 ND ND ND ND ND ND ND ND ND 5 ND ND

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 26 11 2 0.72 10 ND ND ND ND ND ND ND 4.4 ND 10 2.5 ND

Naphthalene 10,000 NE 10,000 mg/kg 26 7 0 0.4 7.6 ND ND ND ND ND 0.68 ND 0.51 ND 3.4 ND ND

Phenanthrene 10,000 NE 10,000 mg/kg 26 15 0 0.761 66 0.761 23.7 ND ND ND 1.1 ND 4.3 ND 32 3.1 ND

Pyrene 10,000 NE 10,000 mg/kg 26 18 0 0.464 59 0.771 21.5 0.464 ND ND 1.6 ND 22 ND 33 4.9 ND

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 26 2 0 46 415 46 415 ND ND ND ND ND ND ND ND ND ND

Inorganics

Cyanide 10,000 NE 10,000 mg/kg 26 20 0 0.083 1.4 ND 0.7 ND ND 0.65 0.5 0.73 1.3 0.28 0.4 0.6 ND

Antimony 820 NE 10,000 mg/kg 23 1 0 0.32 0.32 NA NA NA ND ND ND ND ND ND ND ND ND

Arsenic 7 NE 10,000 mg/kg 26 23 4 1.5 14.5 ND ND ND 6.2 3.1 5.6 4.7 4 6.6 4.4 6.4 1.5

Barium 10,000 NE 10,000 mg/kg 26 25 0 6.5 197 17 165 ND 13.8 27.5 19.1 21.9 197 16.7 36.8 37.4 6.5

Beryllium 1.5 NE 10,000 mg/kg 23 23 0 0.29 0.8 NA NA NA 0.34 0.36 0.38 0.3 0.39 0.31 0.45 0.4 0.29

Cadmium 1,000 NE 10,000 mg/kg 26 20 0 0.1 1.8 ND ND ND ND 0.46 0.63 0.5 0.73 0.54 0.86 1.5 0.1

Chromium 10,000 NE 10,000 mg/kg 26 24 0 1.1 52.1 ND 45 ND 5.3 10 10.5 7.6 52.1 9.5 11.2 10.8 1.8

Copper 10,000 NE 10,000 mg/kg 23 23 0 1.5 49.3 NA NA NA 4.1 15.3 15.8 15.3 40.4 13.5 18.2 22.1 3.4

Iron NE NE NE mg/kg 23 23 0 4930 18800 NA NA NA 11200 14500 16900 13600 16500 15500 18100 15500 5490

Lead 500 NE 10,000 mg/kg 26 25 0 2.9 181 9 181 ND 7.7 33.4 176 115 117 14.5 58.5 57.5 6.9

Mercury 610 NE 10,000 mg/kg 26 18 0 0.045 1.3 ND 1.3 ND ND 0.09 0.35 ND 0.31 0.21 0.18 0.48 ND

Nickel 10,000 NE 10,000 mg/kg 18 17 0 3.1 28.4 NA NA NA 5.2 7.5 13.5 8.2 28.4 13.1 15 19.8 NA

Selenium 10,000 NE 10,000 mg/kg 26 13 0 0.4 10 ND ND ND ND 2.2 4.7 3.5 4.5 3.6 4.4 ND ND

Silver 10,000 NE 10,000 mg/kg 26 13 0 0.22 4.5 ND ND ND ND 1.4 2 B 1.2 2 2.7 4.5 2.6 ND

Zinc 10,000 NE 10,000 mg/kg 23 23 0 23.8 274 NA NA NA 23.8 39.4 41 44.7 274 33.5 44.9 69.5 30.4

Volatile Organic Compounds (VOCs)

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 26 1 0 0.022 0.022 ND 0.022 ND ND ND ND ND ND ND ND ND ND

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 26 2 0 0.02 0.048 ND 0.02 ND ND ND ND ND ND ND ND ND ND

Benzene 200 4.3 10,000 mg/kg 26 6 0 0.037 2.1 ND ND ND ND ND ND ND ND 0.29 2.1 ND ND

Chloroform 940 NE 10,000 mg/kg 26 1 0 0.22 0.22 ND ND ND ND ND ND ND ND ND ND 0.22 ND

Ethylbenzene 10,000 62 10,000 mg/kg 26 2 0 0.1 1.1 ND ND ND ND ND ND ND ND ND 1.1 ND ND

Methylene Chloride 760 NE 10,000 mg/kg 26 7 0 0.041 0.64 ND ND ND ND ND ND ND ND ND ND ND ND

Naphthalene NE NE 10,000 mg/kg 26 3 0 0.034 1 ND 0.034 ND ND ND ND ND ND ND 1 0.57 ND

Toluene 10,000 62 10,000 mg/kg 26 6 0 0.045 3.9 ND ND ND ND ND ND ND ND 0.22 3.9 ND ND

Total Xylenes 10,000 NE 10,000 mg/kg 26 6 0 0.005 2.9 ND ND 0.005 ND 0.18 ND ND ND ND 2.9 ND ND

RIDEM Upper 

Concentration 

Limit (UCL)

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum
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Table 3

Surface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: RCA-R6 RCA-R7 RCA-R11 A67 B02 B03 B07 B08 B12 B13 B26 B27

Date Collected: 1996 1996 1996 2/25/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000 2/3/2000 2/22/2000

Sample Depth: 0-2 FT 0-2 FT 0-2 FT 0 - 2 FT 0-2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0-2 FT 0-2 FT

Units

RIDEM Upper 

Concentration 

Limit (UCL)

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

Pesticides and Poly-Chlorinated Biphenols (PCBs)

Aroclor-1248 10 10 10,000 mg/kg 26 1 0 0.492 0.492 ND 0.492 ND ND ND ND ND ND ND ND ND ND

Alpha-Chlordane NE NE 10,000 mg/kg 23 1 0 0.0032 0.0032 NA NA NA ND 0.0032 ND ND ND ND ND ND ND

4,4-DDE NE NE 10,000 mg/kg 23 1 0 0.11 0.11 NA NA NA ND ND ND ND ND ND ND ND ND

Delta-BHC NE NE 10,000 mg/kg 23 1 0 0.021 0.021 NA NA NA ND ND ND ND ND ND ND 0.021 ND

Endrin NE NE 10,000 mg/kg 23 2 0 0.0053 0.13 NA NA NA ND ND ND ND ND ND ND 0.13 ND

Endrin Ketone NE NE 10,000 mg/kg 23 1 0 0.14 0.14 NA NA NA ND ND ND ND ND ND ND ND ND

Heptachlor Epoxide NE NE 10,000 mg/kg 23 1 0 0.038 0.038 NA NA NA ND ND ND ND ND ND ND ND ND

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards.

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply throughout the vadose zone.  All surface soil data collected at the Site were 

collected within the vadose zone and comparisons to applicable I/C-DEC, GB Leachability Criteria and GB Upper Concentration Limits (UCLs) are presented for each sample.  

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown and 

as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 
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Table 3

Surface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 26 5 0 0.39 9.6

Acenaphthene 10,000 NE 10,000 mg/kg 26 3 0 1 14

Acenaphthylene 10,000 NE 10,000 mg/kg 26 10 0 0.46 3.4

Anthracene 10,000 NE 10,000 mg/kg 26 10 0 0.44 25

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 26 15 6 0.437 32

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 26 14 12 0.391 20

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 26 15 7 0.42 26

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 26 11 0 0.7 10

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 26 12 0 0.32 7.8

Carbazole NE NE 10,000 mg/kg 26 5 0 0.4 5.9

Chrysene 780 NE 10,000 mg/kg 26 16 0 0.39 27

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 26 9 6 0.54 4.4

Dibenzofuran 10,000 NE 10,000 mg/kg 26 4 0 0.78 7.1

Fluoranthene 10,000 NE 10,000 mg/kg 26 17 0 0.388 42

Fluorene 10,000 NE 10,000 mg/kg 26 5 0 0.49 15

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 26 11 2 0.72 10

Naphthalene 10,000 NE 10,000 mg/kg 26 7 0 0.4 7.6

Phenanthrene 10,000 NE 10,000 mg/kg 26 15 0 0.761 66

Pyrene 10,000 NE 10,000 mg/kg 26 18 0 0.464 59

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 26 2 0 46 415

Inorganics

Cyanide 10,000 NE 10,000 mg/kg 26 20 0 0.083 1.4

Antimony 820 NE 10,000 mg/kg 23 1 0 0.32 0.32

Arsenic 7 NE 10,000 mg/kg 26 23 4 1.5 14.5

Barium 10,000 NE 10,000 mg/kg 26 25 0 6.5 197

Beryllium 1.5 NE 10,000 mg/kg 23 23 0 0.29 0.8

Cadmium 1,000 NE 10,000 mg/kg 26 20 0 0.1 1.8

Chromium 10,000 NE 10,000 mg/kg 26 24 0 1.1 52.1

Copper 10,000 NE 10,000 mg/kg 23 23 0 1.5 49.3

Iron NE NE NE mg/kg 23 23 0 4930 18800

Lead 500 NE 10,000 mg/kg 26 25 0 2.9 181

Mercury 610 NE 10,000 mg/kg 26 18 0 0.045 1.3

Nickel 10,000 NE 10,000 mg/kg 18 17 0 3.1 28.4

Selenium 10,000 NE 10,000 mg/kg 26 13 0 0.4 10

Silver 10,000 NE 10,000 mg/kg 26 13 0 0.22 4.5

Zinc 10,000 NE 10,000 mg/kg 23 23 0 23.8 274

Volatile Organic Compounds (VOCs)

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 26 1 0 0.022 0.022

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 26 2 0 0.02 0.048

Benzene 200 4.3 10,000 mg/kg 26 6 0 0.037 2.1

Chloroform 940 NE 10,000 mg/kg 26 1 0 0.22 0.22

Ethylbenzene 10,000 62 10,000 mg/kg 26 2 0 0.1 1.1

Methylene Chloride 760 NE 10,000 mg/kg 26 7 0 0.041 0.64

Naphthalene NE NE 10,000 mg/kg 26 3 0 0.034 1

Toluene 10,000 62 10,000 mg/kg 26 6 0 0.045 3.9

Total Xylenes 10,000 NE 10,000 mg/kg 26 6 0 0.005 2.9

RIDEM Upper 

Concentration 

Limit (UCL)

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

B28 B36 B42 B43 B44 B45 B46 B56 B64 B65 B66

2/23/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000 2/18/2000 2/18/2000 2/18/2000 2/18/2000 2/18/2000

0-2 FT 0-2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0-2 FT 0-2 FT 0-2 FT 0-2 FT

ND ND 1.8 ND ND ND ND 0.84 ND 9.6 ND

ND ND ND ND ND ND ND 1.1 ND 14 ND

ND 0.72 3.4 0.67 3 ND ND 0.88 0.46 0.68 ND

ND 0.58 6.3 0.52 2.9 ND ND 3.4 0.44 25 ND

ND 3.1 11 2.4 10 ND ND 8.7 2.4 32 1.1

ND 2.9 7.4 1.9 9.5 ND ND 6.7 1.9 20 0.96

ND 3.9 9.9 3.3 14 ND 0.42 8.6 2.9 23 1.3

ND 2.1 3.7 1.5 4.9 ND ND 3.8 1.7 10 0.7

ND 1.6 3.3 1.2 5.1 ND ND 3.8 1.3 6.4 0.5

ND ND 2.2 ND 0.4 ND ND 0.98 ND 5.9 ND

ND 3.4 9.2 2.6 10 ND 0.39 7.5 2.5 27 1.1

ND 0.54 1.6 0.66 2 ND ND 1.4 ND 4.4 ND

ND ND 2.4 ND ND ND ND 0.78 ND 7.1 ND

ND 6.3 22 ND 16 ND 0.47 18 3.3 42 2

ND ND 3.6 ND 0.49 ND ND 1.4 ND 15 ND

ND 2.4 4.9 1.8 5.6 ND ND 4.3 1.7 10 0.72

ND ND 1.6 ND 0.4 ND ND 1.5 ND 7.6 ND

ND 2.4 18 1.6 3.1 ND ND 11 2 66 1.1

ND 4.7 12 3.1 15 ND 0.67 11 4.5 59 1.7

ND ND ND ND ND ND ND ND ND ND ND

0.13 0.93 0.61 0.45 0.96 ND ND 0.5 0.58 0.42 1.4

ND ND ND ND ND ND ND ND ND ND ND

2.1 13.8 5.4 7.6 5.6 1.6 3.1 8.4 5.9 6.5 4.2

9.4 37.6 37.7 34.7 33.5 8.8 21.8 124 40.3 31.5 85.7

0.42 0.4 0.34 0.55 0.49 0.3 0.33 0.64 0.41 0.4 0.4

0.2 0.23 0.27 0.46 0.24 0.1 ND 0.38 0.23 0.26 ND

2.4 9.8 11.1 9.8 10.4 1.1 3.4 12.9 8.5 9 12.5

3.3 20.6 30 25.9 20.7 1.5 7.1 49.3 24.3 25.6 15.6

6000 14800 15500 18800 14200 4930 6690 18600 11200 13900 10000

4.7 57.9 96.2 37.3 58.6 2.9 22 164 72.2 53.2 38.8

ND 1.3 0.049 0.045 0.11 ND 0.27 0.19 0.31 0.3 0.26

3.1 NA ND NA NA NA 4.7 19.8 11.6 11 9.5

0.4 0.59 0.82 0.53 ND ND ND ND 0.41 ND ND

ND ND 0.53 0.22 ND ND ND ND ND ND 1.7

33.1 62.4 133 96.3 60.7 29.9 39.5 146 60 55.1 51.2

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND 0.92 ND

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND 0.64 0.61 0.45 ND 0.49 ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND 0.66 ND

ND ND ND ND ND ND ND ND ND ND ND
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Table 3

Surface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

RIDEM Upper 

Concentration 

Limit (UCL)

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

Pesticides and Poly-Chlorinated Biphenols (PCBs)

Aroclor-1248 10 10 10,000 mg/kg 26 1 0 0.492 0.492

Alpha-Chlordane NE NE 10,000 mg/kg 23 1 0 0.0032 0.0032

4,4-DDE NE NE 10,000 mg/kg 23 1 0 0.11 0.11

Delta-BHC NE NE 10,000 mg/kg 23 1 0 0.021 0.021

Endrin NE NE 10,000 mg/kg 23 2 0 0.0053 0.13

Endrin Ketone NE NE 10,000 mg/kg 23 1 0 0.14 0.14

Heptachlor Epoxide NE NE 10,000 mg/kg 23 1 0 0.038 0.038

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards.

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply throughout the vadose zone.  All surface soil data collected at the Site were 

collected within the vadose zone and comparisons to applicable I/C-DEC, GB Leachability Criteria and GB Upper Concentration Limits (UCLs) are presented for each sample.  

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown and 

as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 

B28 B36 B42 B43 B44 B45 B46 B56 B64 B65 B66

2/23/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000 2/18/2000 2/18/2000 2/18/2000 2/18/2000 2/18/2000

0-2 FT 0-2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0 - 2 FT 0-2 FT 0-2 FT 0-2 FT 0-2 FT

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND 0.11 ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND 0.14 ND ND ND

ND ND ND ND ND ND ND ND ND 0.038 ND
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Table 3

Surface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 26 5 0 0.39 9.6

Acenaphthene 10,000 NE 10,000 mg/kg 26 3 0 1 14

Acenaphthylene 10,000 NE 10,000 mg/kg 26 10 0 0.46 3.4

Anthracene 10,000 NE 10,000 mg/kg 26 10 0 0.44 25

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 26 15 6 0.437 32

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 26 14 12 0.391 20

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 26 15 7 0.42 26

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 26 11 0 0.7 10

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 26 12 0 0.32 7.8

Carbazole NE NE 10,000 mg/kg 26 5 0 0.4 5.9

Chrysene 780 NE 10,000 mg/kg 26 16 0 0.39 27

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 26 9 6 0.54 4.4

Dibenzofuran 10,000 NE 10,000 mg/kg 26 4 0 0.78 7.1

Fluoranthene 10,000 NE 10,000 mg/kg 26 17 0 0.388 42

Fluorene 10,000 NE 10,000 mg/kg 26 5 0 0.49 15

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 26 11 2 0.72 10

Naphthalene 10,000 NE 10,000 mg/kg 26 7 0 0.4 7.6

Phenanthrene 10,000 NE 10,000 mg/kg 26 15 0 0.761 66

Pyrene 10,000 NE 10,000 mg/kg 26 18 0 0.464 59

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 26 2 0 46 415

Inorganics

Cyanide 10,000 NE 10,000 mg/kg 26 20 0 0.083 1.4

Antimony 820 NE 10,000 mg/kg 23 1 0 0.32 0.32

Arsenic 7 NE 10,000 mg/kg 26 23 4 1.5 14.5

Barium 10,000 NE 10,000 mg/kg 26 25 0 6.5 197

Beryllium 1.5 NE 10,000 mg/kg 23 23 0 0.29 0.8

Cadmium 1,000 NE 10,000 mg/kg 26 20 0 0.1 1.8

Chromium 10,000 NE 10,000 mg/kg 26 24 0 1.1 52.1

Copper 10,000 NE 10,000 mg/kg 23 23 0 1.5 49.3

Iron NE NE NE mg/kg 23 23 0 4930 18800

Lead 500 NE 10,000 mg/kg 26 25 0 2.9 181

Mercury 610 NE 10,000 mg/kg 26 18 0 0.045 1.3

Nickel 10,000 NE 10,000 mg/kg 18 17 0 3.1 28.4

Selenium 10,000 NE 10,000 mg/kg 26 13 0 0.4 10

Silver 10,000 NE 10,000 mg/kg 26 13 0 0.22 4.5

Zinc 10,000 NE 10,000 mg/kg 23 23 0 23.8 274

Volatile Organic Compounds (VOCs)

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 26 1 0 0.022 0.022

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 26 2 0 0.02 0.048

Benzene 200 4.3 10,000 mg/kg 26 6 0 0.037 2.1

Chloroform 940 NE 10,000 mg/kg 26 1 0 0.22 0.22

Ethylbenzene 10,000 62 10,000 mg/kg 26 2 0 0.1 1.1

Methylene Chloride 760 NE 10,000 mg/kg 26 7 0 0.041 0.64

Naphthalene NE NE 10,000 mg/kg 26 3 0 0.034 1

Toluene 10,000 62 10,000 mg/kg 26 6 0 0.045 3.9

Total Xylenes 10,000 NE 10,000 mg/kg 26 6 0 0.005 2.9

RIDEM Upper 

Concentration 

Limit (UCL)

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

D32 D38 D57

12/1/1999 12/3/1999 12/8/1999

0-2 FT 0-2 FT 0-2 FT

ND ND ND

ND ND ND

ND ND ND

ND ND ND

0.64 0.82 ND

0.45 ND ND

0.64 ND ND

ND ND ND

0.32 ND ND

ND ND ND

0.41 0.87 ND

ND ND ND

ND ND ND

0.58 1.9 ND

ND ND ND

ND ND ND

ND ND ND

ND 1.1 ND

0.54 0.59 ND

ND ND ND

0.44 0.16 0.083

ND 0.32 ND

4.9 14.5 5.5

24.2 44.3 16.8

0.41 0.8 0.38

1.7 1.8 1.2

7.9 9.9 9

22.2 24.7 12.8

15300 15300 14000

70.2 49.2 30.6

0.16 0.072 ND

14.3 13 14.2

10 ND 7.5

1.3 3.1 0.71

40.1 61.2 33.1

ND ND ND

ND ND 0.048

0.13 0.037 0.14

ND ND ND

ND ND 0.1

0.079 0.041 0.084

ND ND ND

0.16 0.045 0.21

0.1 0.034 0.28
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Table 3

Surface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

RIDEM Upper 

Concentration 

Limit (UCL)

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

Number of 

Samples

Number of 

Detections

Number of 

Exceedances

Range Detected

Minimum Maximum

Pesticides and Poly-Chlorinated Biphenols (PCBs)

Aroclor-1248 10 10 10,000 mg/kg 26 1 0 0.492 0.492

Alpha-Chlordane NE NE 10,000 mg/kg 23 1 0 0.0032 0.0032

4,4-DDE NE NE 10,000 mg/kg 23 1 0 0.11 0.11

Delta-BHC NE NE 10,000 mg/kg 23 1 0 0.021 0.021

Endrin NE NE 10,000 mg/kg 23 2 0 0.0053 0.13

Endrin Ketone NE NE 10,000 mg/kg 23 1 0 0.14 0.14

Heptachlor Epoxide NE NE 10,000 mg/kg 23 1 0 0.038 0.038

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards.

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

As described in the Remediation Regulations, the Direct Exposure and Leachability Criteria apply throughout the vadose zone.  All surface soil data collected at the Site were 

collected within the vadose zone and comparisons to applicable I/C-DEC, GB Leachability Criteria and GB Upper Concentration Limits (UCLs) are presented for each sample.  

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown and 

as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 

D32 D38 D57

12/1/1999 12/3/1999 12/8/1999

0-2 FT 0-2 FT 0-2 FT

ND ND ND

ND ND ND

ND ND ND

ND ND ND

ND 0.0053 ND

ND ND ND

ND ND ND
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Table 4

Subsurface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: ETP-21 ETP-31 A67 B02 B03 B07

Date Collected: 1996 1996 2/25/2000 1/27/2000 1/27/2000 1/27/2000

Sample Depth: 6-8 FT 19-20 FT 4 - 6 FT 14 - 16 FT 8 - 10 FT 12 - 14 FT 8 FT 0-6 FT 6-8 FT 20-22 FT 4-6 FT 2-4 FT 2 - 4 FT 4 -6 FT

Units

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 31 13 0 0.44 110 ND ND 21.2 3.9 ND ND ND ND NA NA 5 0.84 68 NA

Acenaphthene 10,000 NE 10,000 mg/kg 30 14 0 0.42 70.9 12.7 ND ND 0.8 7.2 3.4 ND ND NA NA 6.4 NA NA NA

Acenaphthylene 10,000 NE 10,000 mg/kg 29 12 0 0.35 52.4 52.4 ND ND ND 8.2 1.1 ND ND NA NA 1.8 NA NA NA

Anthracene 10,000 NE 10,000 mg/kg 29 14 0 0.43 27 16 ND ND ND 5.2 3.9 ND ND NA NA 5.7 NA NA NA

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 29 14 4 0.12 45 4.9 ND ND ND 2.9 2.5 ND ND NA NA 9 NA NA NA

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 29 14 12 0.08 36 0.5 ND ND ND 1.7 1.4 ND ND NA NA 8.9 NA NA NA

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 29 14 5 0.09 44 1.7 ND ND ND 1.3 1.1 ND ND NA NA 11 NA NA NA

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 29 12 0 0.5 18 0.5 ND ND ND 0.5 ND ND ND NA NA 4.8 NA NA NA

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 29 10 0 0.7 11 1.3 ND ND ND ND ND ND ND NA NA 2.9 NA NA NA

Carbazole NE NE 10,000 mg/kg 26 6 0 0.46 6.4 ND ND ND ND NA NA ND ND NA NA 1 NA NA NA

Chrysene 780 NE 10,000 mg/kg 29 14 0 0.15 42 1.8 ND ND ND 1.7 1.4 ND ND NA NA 8.2 NA NA NA

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 29 6 6 1.1 5.6 ND ND ND ND ND ND ND ND NA NA 1.3 NA NA NA

Dibenzofuran 10,000 NE 10,000 mg/kg 26 9 0 0.37 7.5 0.7 ND ND 0.5 NA NA ND ND NA NA 2.5 NA NA NA

Fluoranthene 10,000 NE 10,000 mg/kg 30 15 0 0.33 74 3.9 ND ND ND 4.2 3.8 ND ND NA NA 17 NA NA NA

Fluorene 10,000 NE 10,000 mg/kg 30 16 0 0.41 49.2 ND ND ND 0.7 2.5 1.4 ND ND NA NA 7.4 NA NA NA

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 29 10 1 0.71 20 0.8 ND ND ND ND ND ND ND NA NA 5.5 NA NA NA

Naphthalene 10,000 NE 10,000 mg/kg 31 19 0 0.36 1970 ND ND 370 51.7 1 0.8 ND ND NA NA 16 6.1 600 NA

Phenanthrene 10,000 NE 10,000 mg/kg 32 19 0 0.49 102 ND ND ND 1.7 14.5 10.6 ND ND NA NA 23 NA 11 0.49

Pyrene 10,000 NE 10,000 mg/kg 30 16 0 0.25 68 3.1 ND ND ND 8.3 7.4 ND ND NA NA 21 NA NA NA

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 34 12 7 526 15390 ND NA 7880 995 595 526 ND ND ND ND 2400 ND 10000 3200

Inorganics

Barium 10,000 NE 10,000 mg/kg 2 2 0 21 27 NA NA NA NA NA NA 27 21 NA NA NA NA NA NA

Chromium 10,000 NE 10,000 mg/kg 2 1 0 6 6 NA NA NA NA NA NA 6 ND NA NA NA NA NA NA

Cyanide 10,000 NE 10,000 mg/kg 23 18 0 0.07 6 NA NA NA NA NA NA NA NA NA NA 6 0.56 0.41 0.31

Iron NE NE NE mg/kg 23 23 0 6870 21800 NA NA NA NA NA NA NA NA NA NA 10100 14700 12600 12700

Lead 500 NE 10,000 mg/kg 2 1 0 28 28 NA NA NA NA NA NA ND 28 NA NA NA NA NA NA

Number of 

Exceedances

Range Detected

Minimum Maximum

SWBL-4

1995

RCA-14

1994

RCA-39RCA-23

April 1996October 1995

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections
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Table 4

Subsurface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: ETP-21 ETP-31 A67 B02 B03 B07

Date Collected: 1996 1996 2/25/2000 1/27/2000 1/27/2000 1/27/2000

Sample Depth: 6-8 FT 19-20 FT 4 - 6 FT 14 - 16 FT 8 - 10 FT 12 - 14 FT 8 FT 0-6 FT 6-8 FT 20-22 FT 4-6 FT 2-4 FT 2 - 4 FT 4 -6 FT

Units

Number of 

Exceedances

Range Detected

Minimum Maximum

SWBL-4

1995

RCA-14

1994

RCA-39RCA-23

April 1996October 1995

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Volatile Organic Compounds (VOCs)

1,2,3 Trichlorobenzene NE NE 10,000 mg/kg 32 1 0 0.007 0.007 ND ND ND ND ND NA 0.007 ND NA NA ND ND ND ND

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 32 4 0 0.84 84.4 ND ND ND 8.1 ND NA ND ND NA NA 0.84 ND ND ND

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 32 5 0 0.29 41.7 ND ND ND ND ND NA ND ND NA NA ND ND 0.29 ND

4-Isopropyltoluene NE NE 10,000 mg/kg 32 4 0 0.09 3.8 ND ND ND ND ND NA ND ND NA NA ND ND ND ND

Benzene 200 4.3 10,000 mg/kg 32 7 2 0.17 18 ND ND ND ND ND NA ND ND NA NA 0.25 0.44 1.6 ND

Carbon Disulfide NE NE 10,000 mg/kg 32 1 0 0.004 0.004 ND ND ND ND ND NA ND ND NA NA ND ND ND ND

Ethylbenzene 10,000 62 10,000 mg/kg 32 7 1 0.08 160 0.08 ND ND ND ND NA ND ND NA NA 0.43 ND 2 ND

Isopropylbenzene 10,000 NE 10,000 mg/kg 32 3 0 0.09 9.6 ND ND ND ND ND NA ND ND NA NA ND ND ND ND

Methylene Chloride 760 NE 10,000 mg/kg 31 8 0 0.008 0.99 ND ND ND ND NA NA ND 0.008 NA NA ND ND ND ND

n-Butylbenzene NE NE 10,000 mg/kg 32 2 0 0.25 5.4 ND ND ND ND ND NA ND ND NA NA ND ND ND ND

n-Propylbenzene NE NE 10,000 mg/kg 32 2 0 0.17 5.1 ND ND ND ND ND NA ND ND NA NA ND ND ND ND

Naphthalene NE NE 10,000 mg/kg 32 13 0 0.057 2195 ND ND 500 133 ND NA 0.057 ND NA NA 11 2.7 25 0.71

sec-Butylbenzene NE NE 10,000 mg/kg 32 2 0 0.26 1.8 ND ND ND ND ND NA ND ND NA NA ND ND ND 0.26

Styrene 190 64 10,000 mg/kg 32 2 0 0.24 1.55 0.24 ND ND ND ND NA ND ND NA NA ND ND ND ND

Toluene 10,000 62 10,000 mg/kg 32 7 0 0.04 6.4 ND ND ND ND ND NA ND ND NA NA 0.4 0.91 0.19 ND

Total Xylenes 10,000 NE 10,000 mg/kg 32 8 0 0.42 112.9 1.3 ND ND ND ND NA ND ND NA NA 0.42 0.5 1.1 ND

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the nature 

and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria 

and GB Upper Concentration Limit (UCLs). 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown and 

as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 
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Table 4

Subsurface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 31 13 0 0.44 110

Acenaphthene 10,000 NE 10,000 mg/kg 30 14 0 0.42 70.9

Acenaphthylene 10,000 NE 10,000 mg/kg 29 12 0 0.35 52.4

Anthracene 10,000 NE 10,000 mg/kg 29 14 0 0.43 27

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 29 14 4 0.12 45

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 29 14 12 0.08 36

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 29 14 5 0.09 44

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 29 12 0 0.5 18

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 29 10 0 0.7 11

Carbazole NE NE 10,000 mg/kg 26 6 0 0.46 6.4

Chrysene 780 NE 10,000 mg/kg 29 14 0 0.15 42

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 29 6 6 1.1 5.6

Dibenzofuran 10,000 NE 10,000 mg/kg 26 9 0 0.37 7.5

Fluoranthene 10,000 NE 10,000 mg/kg 30 15 0 0.33 74

Fluorene 10,000 NE 10,000 mg/kg 30 16 0 0.41 49.2

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 29 10 1 0.71 20

Naphthalene 10,000 NE 10,000 mg/kg 31 19 0 0.36 1970

Phenanthrene 10,000 NE 10,000 mg/kg 32 19 0 0.49 102

Pyrene 10,000 NE 10,000 mg/kg 30 16 0 0.25 68

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 34 12 7 526 15390

Inorganics

Barium 10,000 NE 10,000 mg/kg 2 2 0 21 27

Chromium 10,000 NE 10,000 mg/kg 2 1 0 6 6

Cyanide 10,000 NE 10,000 mg/kg 23 18 0 0.07 6

Iron NE NE NE mg/kg 23 23 0 6870 21800

Lead 500 NE 10,000 mg/kg 2 1 0 28 28

Number of 

Exceedances

Range Detected

Minimum Maximum

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

B08 B12 B13 B26 B27 B28 B36 B42 B43 B44 B45

1/27/2000 1/27/2000 1/27/2000 2/3/2000 2/22/2000 2/23/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000

4 -6 FT 4 -6 FT 2 - 4 FT 4-6 FT 4-6 FT 8-10 FT 4-6 FT 4-6 FT 4 - 6 FT 8 - 10 FT 4 - 6 FT

NA 67 110 ND ND 0.6 ND 2.1 ND ND 1.1

1.6 5.1 15 0.6 ND ND ND ND ND ND 0.42

NA ND ND 0.35 ND 0.88 ND ND ND 1.9 2.6

NA 2.2 ND 1 ND 0.73 ND 0.47 ND 8.9 2.4

NA ND ND 1.9 ND 2.3 ND 1.5 ND 6.7 8

NA ND ND 1.7 ND 1.9 ND 1.3 ND 8.8 7.3

NA ND ND 2.5 ND 2.5 ND 1.8 ND 5.8 8.6

NA ND ND 1.3 ND 1.1 ND 0.62 ND 3.2 4.4

NA ND ND 0.7 ND 0.78 ND 0.7 ND ND 2.9

NA ND ND 0.46 ND ND ND ND ND ND 1.4

NA ND ND 2 ND 2.6 ND 1.5 ND 8.8 7.3

NA ND ND ND ND ND ND ND ND 1.4 1.2

NA 5.2 ND 0.37 ND ND ND 0.77 ND ND ND

0.48 1.9 ND 4 ND 3.4 ND ND ND 12 13

1.2 5.4 8.6 0.72 ND 0.41 ND 1.9 ND ND 1

NA ND ND 1.1 ND 1.1 ND 0.71 ND 5.5 4.6

NA 150 620 0.36 ND 2.6 ND 1.3 ND 0.66 1.4

3.1 12 19 4.2 ND 2 ND 3.2 ND 4.2 8.1

0.92 2.1 ND 3.8 ND 4 ND 1.4 ND 14 15

ND 6800 7400 ND ND ND ND ND ND ND ND

NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA

0.29 0.43 0.33 4.8 0.25 3.5 ND 0.62 ND 0.22 0.67

13600 10700 14300 11800 6870 9790 14700 8710 16800 8530 13100

NA NA NA NA NA NA NA NA NA NA NA
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Table 4

Subsurface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Number of 

Exceedances

Range Detected

Minimum Maximum

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Volatile Organic Compounds (VOCs)

1,2,3 Trichlorobenzene NE NE 10,000 mg/kg 32 1 0 0.007 0.007

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 32 4 0 0.84 84.4

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 32 5 0 0.29 41.7

4-Isopropyltoluene NE NE 10,000 mg/kg 32 4 0 0.09 3.8

Benzene 200 4.3 10,000 mg/kg 32 7 2 0.17 18

Carbon Disulfide NE NE 10,000 mg/kg 32 1 0 0.004 0.004

Ethylbenzene 10,000 62 10,000 mg/kg 32 7 1 0.08 160

Isopropylbenzene 10,000 NE 10,000 mg/kg 32 3 0 0.09 9.6

Methylene Chloride 760 NE 10,000 mg/kg 31 8 0 0.008 0.99

n-Butylbenzene NE NE 10,000 mg/kg 32 2 0 0.25 5.4

n-Propylbenzene NE NE 10,000 mg/kg 32 2 0 0.17 5.1

Naphthalene NE NE 10,000 mg/kg 32 13 0 0.057 2195

sec-Butylbenzene NE NE 10,000 mg/kg 32 2 0 0.26 1.8

Styrene 190 64 10,000 mg/kg 32 2 0 0.24 1.55

Toluene 10,000 62 10,000 mg/kg 32 7 0 0.04 6.4

Total Xylenes 10,000 NE 10,000 mg/kg 32 8 0 0.42 112.9

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the nature 

and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria 

and GB Upper Concentration Limit (UCLs). 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown and 

as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 

B08 B12 B13 B26 B27 B28 B36 B42 B43 B44 B45

1/27/2000 1/27/2000 1/27/2000 2/3/2000 2/22/2000 2/23/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000

4 -6 FT 4 -6 FT 2 - 4 FT 4-6 FT 4-6 FT 8-10 FT 4-6 FT 4-6 FT 4 - 6 FT 8 - 10 FT 4 - 6 FT

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND 0.5 8.8 ND ND ND ND ND ND ND ND

ND ND 3.8 ND ND ND ND ND ND ND ND

ND 0.69 18 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND 2.1 160 ND ND ND ND ND ND ND ND

ND ND 9.6 ND ND ND ND ND ND ND ND

ND ND ND ND 0.45 ND 0.44 0.99 0.61 ND ND

ND ND 5.4 ND ND ND ND ND ND ND ND

ND ND 5.1 ND ND ND ND ND ND ND ND

ND 34 500 ND ND ND ND ND ND ND ND

ND ND 1.8 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND 0.4 ND ND ND ND ND

ND 0.45 35 ND ND ND ND ND ND ND ND
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Table 4

Subsurface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene 10,000 NE 10,000 mg/kg 31 13 0 0.44 110

Acenaphthene 10,000 NE 10,000 mg/kg 30 14 0 0.42 70.9

Acenaphthylene 10,000 NE 10,000 mg/kg 29 12 0 0.35 52.4

Anthracene 10,000 NE 10,000 mg/kg 29 14 0 0.43 27

Benzo [a] Anthracene 7.8 NE 10,000 mg/kg 29 14 4 0.12 45

Benzo [a] Pyrene 0.8 NE 10,000 mg/kg 29 14 12 0.08 36

Benzo [b] Fluoranthene 7.8 NE 10,000 mg/kg 29 14 5 0.09 44

Benzo [g,h,i] Perylene 10,000 NE 10,000 mg/kg 29 12 0 0.5 18

Benzo [k] Fluoranthene 78 NE 10,000 mg/kg 29 10 0 0.7 11

Carbazole NE NE 10,000 mg/kg 26 6 0 0.46 6.4

Chrysene 780 NE 10,000 mg/kg 29 14 0 0.15 42

Dibenzo [a,h] Anthracene 0.8 NE 10,000 mg/kg 29 6 6 1.1 5.6

Dibenzofuran 10,000 NE 10,000 mg/kg 26 9 0 0.37 7.5

Fluoranthene 10,000 NE 10,000 mg/kg 30 15 0 0.33 74

Fluorene 10,000 NE 10,000 mg/kg 30 16 0 0.41 49.2

Indeno [1,2,3-cd] Pyrene 7.8 NE 10,000 mg/kg 29 10 1 0.71 20

Naphthalene 10,000 NE 10,000 mg/kg 31 19 0 0.36 1970

Phenanthrene 10,000 NE 10,000 mg/kg 32 19 0 0.49 102

Pyrene 10,000 NE 10,000 mg/kg 30 16 0 0.25 68

Total Petroleum Hydrocarbons (TPH)

TPH 2,500 2,500 30,000 mg/kg 34 12 7 526 15390

Inorganics

Barium 10,000 NE 10,000 mg/kg 2 2 0 21 27

Chromium 10,000 NE 10,000 mg/kg 2 1 0 6 6

Cyanide 10,000 NE 10,000 mg/kg 23 18 0 0.07 6

Iron NE NE NE mg/kg 23 23 0 6870 21800

Lead 500 NE 10,000 mg/kg 2 1 0 28 28

Number of 

Exceedances

Range Detected

Minimum Maximum

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

B46 B56 B64 B65 B66 D32 D38 D57 VHB-17 MHA-1

2/18/2000 2/18/2000 2/18/2000 2/18/2000 2/18/2000 12/1/1999 12/3/1999 12/8/1999 1/17/2002 1/28/2003

4 - 6 FT 4-6 FT 2-4 FT 2-4 FT 4-6 FT 4-6 FT 6-8 FT 2-4 FT 6 FT 12 - 14 FT

0.44 4.4 ND 6.7 ND ND ND ND ND ND

1.1 8.4 ND 10 ND ND ND ND 70.9 ND

0.65 3 ND ND ND ND ND ND 25.6 0.66

3 27 ND 16 ND ND ND ND ND 0.43

5.7 45 ND 6 ND ND ND ND 19.7 0.12

5 36 ND 10 ND ND ND ND 17.8 0.08

6.3 44 ND 10 ND ND ND ND 19.7 0.09

3.7 18 ND 5.3 ND ND ND ND 9.9 ND

1.8 11 ND 6 ND ND ND ND 9.9 ND

1.8 6.4 ND 3.9 ND ND ND ND ND NA

5.8 42 ND 14 ND ND ND ND 19.7 0.15

1.1 5.6 ND 2.3 ND ND ND ND ND ND

0.91 7.5 ND 5.2 ND ND ND ND ND NA

15 74 ND 25 ND ND ND ND 49.2 0.33

1.6 12 ND 11 ND ND ND ND 49.2 1.32

4.1 20 ND 5.8 ND ND ND ND ND ND

0.78 7.8 ND 5.1 ND ND ND ND 1970 79.2

12 64 ND 46 ND ND ND ND 102 1.78

8.5 68 ND 32 ND ND ND ND 41.4 0.25

ND 3100 ND ND ND ND ND ND 15390 1451

NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

1.6 0.91 ND ND ND 0.07 0.092 0.6 NA NA

13300 21800 15100 16000 13300 14000 13800 15400 NA NA

NA NA NA NA NA NA NA NA NA NA
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Table 4

Subsurface Soil Analytical Data

(Uncapped Portion of STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/4/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Number of 

Exceedances

Range Detected

Minimum Maximum

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Number of 

Samples

Number of 

Detections

Volatile Organic Compounds (VOCs)

1,2,3 Trichlorobenzene NE NE 10,000 mg/kg 32 1 0 0.007 0.007

1,2,4 Trimethylbenzene NE NE 10,000 mg/kg 32 4 0 0.84 84.4

1,3,5 Trimethylbenzene NE NE 10,000 mg/kg 32 5 0 0.29 41.7

4-Isopropyltoluene NE NE 10,000 mg/kg 32 4 0 0.09 3.8

Benzene 200 4.3 10,000 mg/kg 32 7 2 0.17 18

Carbon Disulfide NE NE 10,000 mg/kg 32 1 0 0.004 0.004

Ethylbenzene 10,000 62 10,000 mg/kg 32 7 1 0.08 160

Isopropylbenzene 10,000 NE 10,000 mg/kg 32 3 0 0.09 9.6

Methylene Chloride 760 NE 10,000 mg/kg 31 8 0 0.008 0.99

n-Butylbenzene NE NE 10,000 mg/kg 32 2 0 0.25 5.4

n-Propylbenzene NE NE 10,000 mg/kg 32 2 0 0.17 5.1

Naphthalene NE NE 10,000 mg/kg 32 13 0 0.057 2195

sec-Butylbenzene NE NE 10,000 mg/kg 32 2 0 0.26 1.8

Styrene 190 64 10,000 mg/kg 32 2 0 0.24 1.55

Toluene 10,000 62 10,000 mg/kg 32 7 0 0.04 6.4

Total Xylenes 10,000 NE 10,000 mg/kg 32 8 0 0.42 112.9

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows explorations with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Note 2. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below the water table to define the nature 

and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria 

and GB Upper Concentration Limit (UCLs). 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As such, the final grades are unknown and 

as such the modified sampling depths are unknown. Collected confirmatory samples are not included on this table. 

B46 B56 B64 B65 B66 D32 D38 D57 VHB-17 MHA-1

2/18/2000 2/18/2000 2/18/2000 2/18/2000 2/18/2000 12/1/1999 12/3/1999 12/8/1999 1/17/2002 1/28/2003

4 - 6 FT 4-6 FT 2-4 FT 2-4 FT 4-6 FT 4-6 FT 6-8 FT 2-4 FT 6 FT 12 - 14 FT

ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND 84.4 4.08

ND ND ND ND ND ND ND ND 41.7 2.38

ND 0.46 ND ND ND ND ND ND 3.1 0.09

ND ND ND ND ND ND ND ND 6.2 0.17

ND ND ND ND ND ND ND ND ND 0.004

ND ND ND ND ND ND ND ND 18.2 2.3

ND ND ND ND ND ND ND ND 5.5 0.09

ND ND ND ND ND 0.078 0.059 0.089 ND ND

ND ND ND ND ND ND ND ND ND 0.25

ND ND ND ND ND ND ND ND ND 0.17

ND 2.8 ND 1 ND ND ND ND 2195 61.2

ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND 1.55

ND ND ND ND ND 0.04 ND ND 6.4 1.13

ND ND ND ND ND ND ND ND 112.9 8.13
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Table 5

Summary of Groundwater and NAPL Measurements (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

 File No. 03.0033554.00

5/4/2017

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier
Stratum

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

VHB-23 12.98 12.80 11.37 Standpipe Shallow Fill 1/29/2003 16.37 6 - 16 trace - 0.05 NP 7.88 7.89 - 17.25 4.91 0.01 NP 4.91 8.50 8.55 - 17.25 4.25 0.05 NP 4.29

RCA-5 12.68 12.27 10.79 Standpipe Shallow Fill 9/7/1994 15.92 6 - 16 NP NP - 10.04 - 13.33 2.23 NP NP 2.23 - 10.33 - 13.33 1.94 NP NP 1.94

RCA-14 13.09 12.75 11.06 Standpipe Shallow Fill 9/12/1994 13.61 5 - 15 NP NP - 8.4 - 15.28 4.35 NP NP 4.35 - 9.91 - 15.28 2.84 NP NP 2.84

RCA-20 13.25 12.95 11.01 Standpipe Shallow Fill 10/18/1995 12.26 3.5 - 13.5 NP NP - 8.16 - 10.95 4.79 NP NP 4.79 - 9.09 - 10.95 3.86 NP NP 3.86

RCA-21 NS 13.72 10.48 Standpipe Shallow Fill 10/30/1995 11.39 4 - 14 0.91  - 3.58 NP 10.07 13.65 - 13.75 0.07 3.58 NP 3.11 10.72 13.66 - 13.75 0.06 2.94 NP 2.56

RCA-39 14.07 13.86 11.43 Standpipe Shallow Fill 5/3/1996 12.32 3 - 13 NP NP - 8.81 - 14.6 5.05 NP NP 5.05 - 9.65 - 14.6 4.21 NP NP 4.21

RCA-40 12.76 12.24 10.47 Standpipe Shallow Fill 5/3/1996 15.15 4 - 14 trace - 0.04 NP - 10.01 - 16.75 2.23 NP NP 2.23 - 10.37 - 16.75 1.87 NP NP 1.87

CHES RW-2 14.27 14.27 11.09 Recovery Well Shallow Fill 2002 13.12 Unknown trace NP - 9.85 - 16.24 4.42 NP NP 4.42 - 10.41 - 10.24 3.86 NP NP 3.86

CHES RW-3 14.30 14.30 11.24 Recovery Well Shallow Fill 2002 14.84 Unknown trace NP - 11.35 - 17.9 2.95 NP NP 2.95 - 12.25 - 17.9 2.05 NP NP 2.05

CHES RW-4 13.08 13.08 9.09 Recovery Well Shallow Fill 2002 8.57 Unknown trace - 0.03 NP 10.92 10.94 - 12.35 2.14 0.02 NP 2.16 11.27 11.3 - 12.35 1.78 0.03 NP 1.81

CHES RW-5 14.32 14.32 11.16 Recovery Well Shallow Fill 2002 11.34 Unknown 0.01 NP - 11.6 - 13.8 2.72 NP NP 2.72 - 11.9 - 13.8 2.42 NP NP 2.42

GZ-204A 13.86 12.83 11.30 Standpipe Shallow Fill 4/12/2005 15.92 4 - 16 NP NP - 8.75 - 17.3 4.08 NP NP 4.08 - 9.4 - 17.3 3.43 NP NP 3.43

GZ-216 12.85 11.61 10.34 Standpipe Shallow Fill 5/17/2005 16.45 5 - 15 NP NP - 6.61 - 17.75 5.00 NP NP 5.00 - 7.65 - 17.75 3.96 NP NP 3.96

RW-1 14.18 14.18 11.84 Recovery Well Shallow Fill 6/17/2014 11.66 8 - 13 trace - 0.02 NP

GZ-314S 14.35 14.19 11.13 Standpipe Shallow Fill 6/3/2014 18.88 4 - 19 NP NP

GZ-314D 14.24 14.11 11.22 Standpipe Deep Organic Silt 6/3/2014 34.11 24 - 34 NP NP

GZ-315D 13.06 12.93 10.17 Standpipe Deep Organic Silt 6/4/2014 30.29 20 - 30 NP NP

Notes

Elevations are relative to NAVD88

NP - Indicates No Product observed.

NS - Not Surveyed

Blanks indicate no measurement collected on that particular day.

Potentiometric elevations for wells exhibiting LNAPL include 0.85 correction factor.

Surveyed Elevations

Well ID
Range of LNAPL 

Observed (feet)

Well Installation Details August 2011
Range of 

DNAPL 

Observed 

(feet)

July 2011
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Table 5

Summary of Groundwater and NAPL Measurements (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

 File No. 03.0033554.00

5/4/2017

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier
Stratum

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

VHB-23 12.98 12.80 11.37 Standpipe Shallow Fill 1/29/2003 16.37 6 - 16 trace - 0.05 NP

RCA-5 12.68 12.27 10.79 Standpipe Shallow Fill 9/7/1994 15.92 6 - 16 NP NP

RCA-14 13.09 12.75 11.06 Standpipe Shallow Fill 9/12/1994 13.61 5 - 15 NP NP

RCA-20 13.25 12.95 11.01 Standpipe Shallow Fill 10/18/1995 12.26 3.5 - 13.5 NP NP

RCA-21 NS 13.72 10.48 Standpipe Shallow Fill 10/30/1995 11.39 4 - 14 0.91  - 3.58 NP

RCA-39 14.07 13.86 11.43 Standpipe Shallow Fill 5/3/1996 12.32 3 - 13 NP NP

RCA-40 12.76 12.24 10.47 Standpipe Shallow Fill 5/3/1996 15.15 4 - 14 trace - 0.04 NP

CHES RW-2 14.27 14.27 11.09 Recovery Well Shallow Fill 2002 13.12 Unknown trace NP

CHES RW-3 14.30 14.30 11.24 Recovery Well Shallow Fill 2002 14.84 Unknown trace NP

CHES RW-4 13.08 13.08 9.09 Recovery Well Shallow Fill 2002 8.57 Unknown trace - 0.03 NP

CHES RW-5 14.32 14.32 11.16 Recovery Well Shallow Fill 2002 11.34 Unknown 0.01 NP

GZ-204A 13.86 12.83 11.30 Standpipe Shallow Fill 4/12/2005 15.92 4 - 16 NP NP

GZ-216 12.85 11.61 10.34 Standpipe Shallow Fill 5/17/2005 16.45 5 - 15 NP NP

RW-1 14.18 14.18 11.84 Recovery Well Shallow Fill 6/17/2014 11.66 8 - 13 trace - 0.02 NP

GZ-314S 14.35 14.19 11.13 Standpipe Shallow Fill 6/3/2014 18.88 4 - 19 NP NP

GZ-314D 14.24 14.11 11.22 Standpipe Deep Organic Silt 6/3/2014 34.11 24 - 34 NP NP

GZ-315D 13.06 12.93 10.17 Standpipe Deep Organic Silt 6/4/2014 30.29 20 - 30 NP NP

Notes

Elevations are relative to NAVD88

NP - Indicates No Product observed.

NS - Not Surveyed

Blanks indicate no measurement collected on that particular day.

Potentiometric elevations for wells exhibiting LNAPL include 0.85 correction factor.

Surveyed Elevations

Well ID
Range of LNAPL 

Observed (feet)

Well Installation Details
Range of 

DNAPL 

Observed 

(feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

trace 8.8 - 17.85 4.00 trace NP 4.00 - 9.44 - 17.85 3.36 NP NP 3.36

- 10.75 - 13.45 1.52 NP NP 1.52 - 10.44 - 13.45 1.83 NP NP 1.83

- 8.81 - 15.35 3.94 NP NP 3.94 - 9.03 - 15.2 3.72 NP NP 3.72

- 8.85 - 11.07 4.10 NP NP 4.10 - 9.1 - 11.07 3.85 NP NP 3.85

10.95 13.74 - 13.94 -0.02 2.79 NP 2.35 11.17 12.82 - 14.35 0.90 1.65 NP 2.30

- 9.45 - 14.7 4.41 NP NP 4.41 - 9.85 - 14.65 4.01 NP NP 4.01

trace 10.78 - 16.9 1.46 trace NP 1.46 trace 10.47 - 16.8 1.77 trace NP 1.77

trace 10.24 - 10.35 4.03 trace NP 4.03 - 10.57 - 10.61 3.70 NP NP 3.70

- 12.35 - 18 1.95 NP NP 1.95 - 12.31 - 17.92 1.99 NP NP 1.99

11.67 11.68 - 12.45 1.40 0.01 NP 1.41 trace 11.4 - 12.4 1.68 trace NP 1.68

- 12.3 - 13.8 2.02 NP NP 2.02 - 12.08 - 13.8 2.24 NP NP 2.24

- 9.19 - 17.41 3.64 NP NP 3.64 - 9.49 - 17.43 3.34 NP NP 3.34

- 6.88 - 17.65 4.73 NP NP 4.73 - 7.72 - 17.68 3.89 NP NP 3.89

February 2012 July 2012
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Table 5

Summary of Groundwater and NAPL Measurements (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

 File No. 03.0033554.00

5/4/2017

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier
Stratum

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

VHB-23 12.98 12.80 11.37 Standpipe Shallow Fill 1/29/2003 16.37 6 - 16 trace - 0.05 NP

RCA-5 12.68 12.27 10.79 Standpipe Shallow Fill 9/7/1994 15.92 6 - 16 NP NP

RCA-14 13.09 12.75 11.06 Standpipe Shallow Fill 9/12/1994 13.61 5 - 15 NP NP

RCA-20 13.25 12.95 11.01 Standpipe Shallow Fill 10/18/1995 12.26 3.5 - 13.5 NP NP

RCA-21 NS 13.72 10.48 Standpipe Shallow Fill 10/30/1995 11.39 4 - 14 0.91  - 3.58 NP

RCA-39 14.07 13.86 11.43 Standpipe Shallow Fill 5/3/1996 12.32 3 - 13 NP NP

RCA-40 12.76 12.24 10.47 Standpipe Shallow Fill 5/3/1996 15.15 4 - 14 trace - 0.04 NP

CHES RW-2 14.27 14.27 11.09 Recovery Well Shallow Fill 2002 13.12 Unknown trace NP

CHES RW-3 14.30 14.30 11.24 Recovery Well Shallow Fill 2002 14.84 Unknown trace NP

CHES RW-4 13.08 13.08 9.09 Recovery Well Shallow Fill 2002 8.57 Unknown trace - 0.03 NP

CHES RW-5 14.32 14.32 11.16 Recovery Well Shallow Fill 2002 11.34 Unknown 0.01 NP

GZ-204A 13.86 12.83 11.30 Standpipe Shallow Fill 4/12/2005 15.92 4 - 16 NP NP

GZ-216 12.85 11.61 10.34 Standpipe Shallow Fill 5/17/2005 16.45 5 - 15 NP NP

RW-1 14.18 14.18 11.84 Recovery Well Shallow Fill 6/17/2014 11.66 8 - 13 trace - 0.02 NP

GZ-314S 14.35 14.19 11.13 Standpipe Shallow Fill 6/3/2014 18.88 4 - 19 NP NP

GZ-314D 14.24 14.11 11.22 Standpipe Deep Organic Silt 6/3/2014 34.11 24 - 34 NP NP

GZ-315D 13.06 12.93 10.17 Standpipe Deep Organic Silt 6/4/2014 30.29 20 - 30 NP NP

Notes

Elevations are relative to NAVD88

NP - Indicates No Product observed.

NS - Not Surveyed

Blanks indicate no measurement collected on that particular day.

Potentiometric elevations for wells exhibiting LNAPL include 0.85 correction factor.

Surveyed Elevations

Well ID
Range of LNAPL 

Observed (feet)

Well Installation Details
Range of 

DNAPL 

Observed 

(feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

8.21 8.22 - 17.8 4.58 0.01 NP 4.58 - 9.86 - 17.3 2.94 NP NP 2.94

- 10.59 - 13.55 1.68 NP NP 1.68 - 10.77 - 13.45 1.50 NP NP 1.50

- 8.71 - 15.3 4.04 NP NP 4.04 - 9.76 - 15.35 2.99 NP NP 2.99

- 8.83 - 14.35 4.12 NP NP 4.12 - 10.27 - 11.03 2.68 NP NP 2.68

11.41 12.85 - 14.35 0.87 1.44 NP 2.10 12.26 14.17 - 14.35 -0.45 1.91 NP 1.17

- 9.86 - 14.75 4.00 NP NP 4.00 - 10.8 - 14.64 3.06 NP NP 3.06

trace 10.85 - 16.8 1.39 trace NP 1.39 - 10.7 - 16.85 1.54 NP NP 1.54

trace 10.42 - 16.3 3.85 trace NP 3.85 - 11.22 - 16.2 3.05 NP NP 3.05

- 12.71 - 17.9 1.59 NP NP 1.59 - 12.8 - 17.92 1.50 NP NP 1.50

trace 11.77 - 12.5 1.31 trace NP 1.31 11.60 11.61 - 12.4 1.47 0.01 NP 1.48

- 12.4 - 13.8 1.92 NP NP 1.92 - 12.25 - 13.7 2.07 NP NP 2.07

- 9.62 - 17.42 3.21 NP NP 3.21 - 10.21 - 17.53 2.62 NP NP 2.62

- 7.22 - 17.65 4.39 NP NP 4.39 - 8.67 - 17.65 2.94 NP NP 2.94

November 2013February 2013
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Table 5

Summary of Groundwater and NAPL Measurements (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

 File No. 03.0033554.00

5/4/2017

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier
Stratum

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

VHB-23 12.98 12.80 11.37 Standpipe Shallow Fill 1/29/2003 16.37 6 - 16 trace - 0.05 NP

RCA-5 12.68 12.27 10.79 Standpipe Shallow Fill 9/7/1994 15.92 6 - 16 NP NP

RCA-14 13.09 12.75 11.06 Standpipe Shallow Fill 9/12/1994 13.61 5 - 15 NP NP

RCA-20 13.25 12.95 11.01 Standpipe Shallow Fill 10/18/1995 12.26 3.5 - 13.5 NP NP

RCA-21 NS 13.72 10.48 Standpipe Shallow Fill 10/30/1995 11.39 4 - 14 0.91  - 3.58 NP

RCA-39 14.07 13.86 11.43 Standpipe Shallow Fill 5/3/1996 12.32 3 - 13 NP NP

RCA-40 12.76 12.24 10.47 Standpipe Shallow Fill 5/3/1996 15.15 4 - 14 trace - 0.04 NP

CHES RW-2 14.27 14.27 11.09 Recovery Well Shallow Fill 2002 13.12 Unknown trace NP

CHES RW-3 14.30 14.30 11.24 Recovery Well Shallow Fill 2002 14.84 Unknown trace NP

CHES RW-4 13.08 13.08 9.09 Recovery Well Shallow Fill 2002 8.57 Unknown trace - 0.03 NP

CHES RW-5 14.32 14.32 11.16 Recovery Well Shallow Fill 2002 11.34 Unknown 0.01 NP

GZ-204A 13.86 12.83 11.30 Standpipe Shallow Fill 4/12/2005 15.92 4 - 16 NP NP

GZ-216 12.85 11.61 10.34 Standpipe Shallow Fill 5/17/2005 16.45 5 - 15 NP NP

RW-1 14.18 14.18 11.84 Recovery Well Shallow Fill 6/17/2014 11.66 8 - 13 trace - 0.02 NP

GZ-314S 14.35 14.19 11.13 Standpipe Shallow Fill 6/3/2014 18.88 4 - 19 NP NP

GZ-314D 14.24 14.11 11.22 Standpipe Deep Organic Silt 6/3/2014 34.11 24 - 34 NP NP

GZ-315D 13.06 12.93 10.17 Standpipe Deep Organic Silt 6/4/2014 30.29 20 - 30 NP NP

Notes

Elevations are relative to NAVD88

NP - Indicates No Product observed.

NS - Not Surveyed

Blanks indicate no measurement collected on that particular day.

Potentiometric elevations for wells exhibiting LNAPL include 0.85 correction factor.

Surveyed Elevations

Well ID
Range of LNAPL 

Observed (feet)

Well Installation Details
Range of 

DNAPL 

Observed 

(feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

9.22 9.25 - 17.8 3.55 0.03 NP 3.57

- 10.39 - 17.4 1.88 NP NP 1.88 - 10.55 - 17.25 1.72 NP NP 1.72

- 8.42 - 15.3 4.33 NP NP 4.33

- 9.09 - 14.2 3.86 NP NP 3.86

11.04 11.95 - 14.63 1.77 0.91 NP 2.54

- 9.42 - 14.75 4.44 NP NP 4.44

- 10.4 - 16.92 1.84 NP NP 1.84

- 9.98 - 16.3 4.29 NP NP 4.29

- 11.98 - 17.9 2.32 NP NP 2.32

Trace 11.33 - 12.56 1.75 NP NP 1.75

- 12.59 - 14.5 1.73 NP NP 1.73

- 9.27 - 17.44 3.56 NP NP 3.56

- 7.19 - 17.72 4.42 NP NP 4.42

10.24 10.26 - 14 3.92 0.02 NP 3.94

- 11.91 - 21.94 2.28 NP NP 2.28 - 12.28 - 21.80 1.91 NP NP 1.91

- 11.83 - 37.00 2.28 NP NP 2.28 - 12.18 - 37.00 1.93 NP NP 1.93

- 11.13 - 33.05 1.80 NP NP 1.80 - 11.26 - 32.90 1.67 NP NP 1.67

June 2014

Well destroyed - replaced with RW-1

July 2,  2014
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Table 5

Summary of Groundwater and NAPL Measurements (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

 File No. 03.0033554.00

5/4/2017

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier
Stratum

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

VHB-23 12.98 12.80 11.37 Standpipe Shallow Fill 1/29/2003 16.37 6 - 16 trace - 0.05 NP

RCA-5 12.68 12.27 10.79 Standpipe Shallow Fill 9/7/1994 15.92 6 - 16 NP NP

RCA-14 13.09 12.75 11.06 Standpipe Shallow Fill 9/12/1994 13.61 5 - 15 NP NP

RCA-20 13.25 12.95 11.01 Standpipe Shallow Fill 10/18/1995 12.26 3.5 - 13.5 NP NP

RCA-21 NS 13.72 10.48 Standpipe Shallow Fill 10/30/1995 11.39 4 - 14 0.91  - 3.58 NP

RCA-39 14.07 13.86 11.43 Standpipe Shallow Fill 5/3/1996 12.32 3 - 13 NP NP

RCA-40 12.76 12.24 10.47 Standpipe Shallow Fill 5/3/1996 15.15 4 - 14 trace - 0.04 NP

CHES RW-2 14.27 14.27 11.09 Recovery Well Shallow Fill 2002 13.12 Unknown trace NP

CHES RW-3 14.30 14.30 11.24 Recovery Well Shallow Fill 2002 14.84 Unknown trace NP

CHES RW-4 13.08 13.08 9.09 Recovery Well Shallow Fill 2002 8.57 Unknown trace - 0.03 NP

CHES RW-5 14.32 14.32 11.16 Recovery Well Shallow Fill 2002 11.34 Unknown 0.01 NP

GZ-204A 13.86 12.83 11.30 Standpipe Shallow Fill 4/12/2005 15.92 4 - 16 NP NP

GZ-216 12.85 11.61 10.34 Standpipe Shallow Fill 5/17/2005 16.45 5 - 15 NP NP

RW-1 14.18 14.18 11.84 Recovery Well Shallow Fill 6/17/2014 11.66 8 - 13 trace - 0.02 NP

GZ-314S 14.35 14.19 11.13 Standpipe Shallow Fill 6/3/2014 18.88 4 - 19 NP NP

GZ-314D 14.24 14.11 11.22 Standpipe Deep Organic Silt 6/3/2014 34.11 24 - 34 NP NP

GZ-315D 13.06 12.93 10.17 Standpipe Deep Organic Silt 6/4/2014 30.29 20 - 30 NP NP

Notes

Elevations are relative to NAVD88

NP - Indicates No Product observed.

NS - Not Surveyed

Blanks indicate no measurement collected on that particular day.

Potentiometric elevations for wells exhibiting LNAPL include 0.85 correction factor.

Surveyed Elevations

Well ID
Range of LNAPL 

Observed (feet)

Well Installation Details
Range of 

DNAPL 

Observed 

(feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

- 9.12 - 17.3 3.68 NP NP 3.68

- 10.68 - 17.35 1.59 NP NP 1.59 - 10.67 - 17.42 1.60 NP NP 1.60

- 8.84 - 15.25 3.91 NP NP 3.91

- 9.92 - 14.22 3.03 NP NP 3.03

- 10.01 - 14.84 3.85 NP NP 3.85

- 10.7 - 16.96 1.54 NP NP 1.54

- 10.34 - 18.3 3.93 NP NP 3.93

- 11.57 - 12.67 2.73 NP NP 2.73

Trace 11.51 - 12.56 1.57 Trace NP 12.56 Trace 10.71 - 12.55 2.37 Trace NP 2.37

- 10.68 - 17.35 3.64 NP NP 3.64 - 12.8 - 14.4 1.52 NP NP 1.52

- 9.52 - 17.49 3.31 NP NP 3.31

- 8.05 - 17.62 3.56 NP NP 3.56

Trace 10.46 - 14.02 3.72 Trace NP 3.72 10.67 10.68 - 14 3.50 0.01 NP 3.51

- 12.48 - 21.81 1.71 NP NP 1.71 - 12.54 - 21.76 1.65 NP NP 1.65

- 12.48 - 36.95 1.63 NP NP 1.63 - 12.43 - 36.93 1.68 NP NP 1.68

- 11.36 - 32.93 1.57 NP NP 1.57 - 11.39 - 33.07 1.54 NP NP 1.54

Well destroyed - replaced with RW-1 Well destroyed - replaced with RW-1

July 23,  2014 October 2014
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Table 5

Summary of Groundwater and NAPL Measurements (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

 File No. 03.0033554.00

5/4/2017

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier
Stratum

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

VHB-23 12.98 12.80 11.37 Standpipe Shallow Fill 1/29/2003 16.37 6 - 16 trace - 0.05 NP

RCA-5 12.68 12.27 10.79 Standpipe Shallow Fill 9/7/1994 15.92 6 - 16 NP NP

RCA-14 13.09 12.75 11.06 Standpipe Shallow Fill 9/12/1994 13.61 5 - 15 NP NP

RCA-20 13.25 12.95 11.01 Standpipe Shallow Fill 10/18/1995 12.26 3.5 - 13.5 NP NP

RCA-21 NS 13.72 10.48 Standpipe Shallow Fill 10/30/1995 11.39 4 - 14 0.91  - 3.58 NP

RCA-39 14.07 13.86 11.43 Standpipe Shallow Fill 5/3/1996 12.32 3 - 13 NP NP

RCA-40 12.76 12.24 10.47 Standpipe Shallow Fill 5/3/1996 15.15 4 - 14 trace - 0.04 NP

CHES RW-2 14.27 14.27 11.09 Recovery Well Shallow Fill 2002 13.12 Unknown trace NP

CHES RW-3 14.30 14.30 11.24 Recovery Well Shallow Fill 2002 14.84 Unknown trace NP

CHES RW-4 13.08 13.08 9.09 Recovery Well Shallow Fill 2002 8.57 Unknown trace - 0.03 NP

CHES RW-5 14.32 14.32 11.16 Recovery Well Shallow Fill 2002 11.34 Unknown 0.01 NP

GZ-204A 13.86 12.83 11.30 Standpipe Shallow Fill 4/12/2005 15.92 4 - 16 NP NP

GZ-216 12.85 11.61 10.34 Standpipe Shallow Fill 5/17/2005 16.45 5 - 15 NP NP

RW-1 14.18 14.18 11.84 Recovery Well Shallow Fill 6/17/2014 11.66 8 - 13 trace - 0.02 NP

GZ-314S 14.35 14.19 11.13 Standpipe Shallow Fill 6/3/2014 18.88 4 - 19 NP NP

GZ-314D 14.24 14.11 11.22 Standpipe Deep Organic Silt 6/3/2014 34.11 24 - 34 NP NP

GZ-315D 13.06 12.93 10.17 Standpipe Deep Organic Silt 6/4/2014 30.29 20 - 30 NP NP

Notes

Elevations are relative to NAVD88

NP - Indicates No Product observed.

NS - Not Surveyed

Blanks indicate no measurement collected on that particular day.

Potentiometric elevations for wells exhibiting LNAPL include 0.85 correction factor.

Surveyed Elevations

Well ID
Range of LNAPL 

Observed (feet)

Well Installation Details
Range of 

DNAPL 

Observed 

(feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW 

Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

- 7.44 - 17.32 5.36 NP NP 5.36 - 9.65 - 17.45 3.15 NP NP 3.15

- 10.76 - 17.28 1.51 NP NP 1.51 - 10.65 - 17.32 1.62 NP NP 1.62

- 8.16 - 15.38 4.59 NP NP 4.59 - 9.2 - 15.52 3.55 NP NP 3.55

- 8.71 - 14 4.24 NP NP 4.24 - 10.18 - 14.28 2.77 NP NP 2.77

- 9.23 - 14.6 4.63 NP NP 4.63 - 10.45 - 14.82 3.41 NP NP 3.41

10.75 10.79 - 16.8 1.45 0.04 NP 1.48 trace 10.6 - 17.84 1.64 trace NP 1.64

- 9.61 - 16.3 4.66 NP NP 4.66 - 10.72 - 16.5 3.55 NP NP 3.55

trace 12.38 - 17.85 1.92 trace NP 1.92 - 12.68 - 18 1.62 NP NP 1.62

trace 11.62 - 12.4 1.46 trace NP 1.46 - 11.35 - 12.44 1.73 NP NP 1.73

12.82 12.83 - 14.1 1.49 0.01 NP 1.50 - 12.69 - 14.34 1.63 NP NP 1.63

- 8.54 - 17.3 4.29 NP NP 4.29 - 9.85 - 17.45 2.98 NP NP 2.98

- 6.43 - 17.7 5.18 NP NP 5.18 - 8.48 - 17.73 3.13 NP NP 3.13

trace 9.64 - 13.9 4.54 trace NP 4.54 trace 11.14 - 14.14 3.04 trace NP 3.04

- 12.3 - 21.75 1.89 NP NP 1.89 - 12.52 - 21.89 1.67 NP NP 1.67

- 12.2 - 37.00 1.91 NP NP 1.91 - 12.47 - 37.00 1.64 NP NP 1.64

- 11.46 - 32.90 1.47 NP NP 1.47 - 11.32 - 32.93 1.61 NP NP 1.61

April 2015

Well destroyed - replaced with RW-1

October 2015

Well destroyed - replaced with RW-1

J:\ENV\33554.60.msk\Work\STRAP\Tables\Groundwater - NAPL Measurements_liq.xlsx\Groundwater Elevations Page 6 of 7



Table 5

Summary of Groundwater and NAPL Measurements (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

 File No. 03.0033554.00

5/4/2017

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier
Stratum

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

VHB-23 12.98 12.80 11.37 Standpipe Shallow Fill 1/29/2003 16.37 6 - 16 trace - 0.05 NP

RCA-5 12.68 12.27 10.79 Standpipe Shallow Fill 9/7/1994 15.92 6 - 16 NP NP

RCA-14 13.09 12.75 11.06 Standpipe Shallow Fill 9/12/1994 13.61 5 - 15 NP NP

RCA-20 13.25 12.95 11.01 Standpipe Shallow Fill 10/18/1995 12.26 3.5 - 13.5 NP NP

RCA-21 NS 13.72 10.48 Standpipe Shallow Fill 10/30/1995 11.39 4 - 14 0.91  - 3.58 NP

RCA-39 14.07 13.86 11.43 Standpipe Shallow Fill 5/3/1996 12.32 3 - 13 NP NP

RCA-40 12.76 12.24 10.47 Standpipe Shallow Fill 5/3/1996 15.15 4 - 14 trace - 0.04 NP

CHES RW-2 14.27 14.27 11.09 Recovery Well Shallow Fill 2002 13.12 Unknown trace NP

CHES RW-3 14.30 14.30 11.24 Recovery Well Shallow Fill 2002 14.84 Unknown trace NP

CHES RW-4 13.08 13.08 9.09 Recovery Well Shallow Fill 2002 8.57 Unknown trace - 0.03 NP

CHES RW-5 14.32 14.32 11.16 Recovery Well Shallow Fill 2002 11.34 Unknown 0.01 NP

GZ-204A 13.86 12.83 11.30 Standpipe Shallow Fill 4/12/2005 15.92 4 - 16 NP NP

GZ-216 12.85 11.61 10.34 Standpipe Shallow Fill 5/17/2005 16.45 5 - 15 NP NP

RW-1 14.18 14.18 11.84 Recovery Well Shallow Fill 6/17/2014 11.66 8 - 13 trace - 0.02 NP

GZ-314S 14.35 14.19 11.13 Standpipe Shallow Fill 6/3/2014 18.88 4 - 19 NP NP

GZ-314D 14.24 14.11 11.22 Standpipe Deep Organic Silt 6/3/2014 34.11 24 - 34 NP NP

GZ-315D 13.06 12.93 10.17 Standpipe Deep Organic Silt 6/4/2014 30.29 20 - 30 NP NP

Notes

Elevations are relative to NAVD88

NP - Indicates No Product observed.

NS - Not Surveyed

Blanks indicate no measurement collected on that particular day.

Potentiometric elevations for wells exhibiting LNAPL include 0.85 correction factor.

Surveyed Elevations

Well ID
Range of LNAPL 

Observed (feet)

Well Installation Details
Range of 

DNAPL 

Observed 

(feet)

Depth to 

LNAPL (ft)

Depth to 

Water (ft)

Depth to 

DNAPL (ft)

Total Well 

Depth (ft)

GW Elevation 

(feet)

LNAPL 

Thickness 

(feet)

DNAPL 

Thickness 

(feet)

Corrected 

Groundwater 

Elevation (feet)

- 9.11 - 17.68 3.69 NP NP 3.69

- 10.8 - 17.32 1.47 NP NP 1.47

- 8.95 - 15.3 3.80 NP NP 3.80

- 9.17 - 14 3.78 NP NP 3.78

- 9.65 - 14.55 4.21 NP NP 4.21

10.69 10.71 - 16.8 1.53 0.02 NP 1.55

- 10.34 - 16.32 3.93 NP NP 3.93

- 11.62 - 12.35 2.68 NP NP 2.68

- 11.05 - 0.00 2.03 NP NP 2.03

- 12.77 - 14.1 1.55 NP NP 1.55

- 9.30 - 18.65 3.53 NP NP 3.53

- 7.41 - 18.59 4.20 NP NP 4.20

trace 10.21 - 13.9 3.97 trace NP 3.97

- 11.98 - 21.75 2.21 NP NP 2.21

- 11.92 - 36.85 2.19 NP NP 2.19

- 11.45 - 32.8 1.48 NP NP 1.48

Well destroyed - replaced with RW-1

May 2016
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Table 6

Historic NAPL Thicknesses  (Monitoring Wells located within the STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

5/4/2017

GZA File 03.00033554.00

Date 11/12/01 06/20/02 09/12/02 10/08/02 10/22/02 11/15/02 12/07/02 12/24/02 01/08/03 02/03/03 02/11/03 02/28/03 Sept 2003 Sept 2005 Mar 2006 June 2006 July 2006 Oct. 2006 Dec 2006 Mar 2008 Dec. 2009 June 2010

VHB-23 NI NI NI NG NG NG NG NG NG trace NG NG trace ND 0.05 ND ND ND ND 0.01 NG NG

RCA-4 0.17 NG Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest

RCA-5 ND NG ND NG NG NG NG NG NG NG NG NG trace trace NG NG NG NG NG NG NG NG

RCA-21 NG NG ND NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG NG

RCA-39 ND NG ND NG NG NG NG NG NG NG NG NG ND trace NG NG NG NG NG NG NG NG

RCA-40 0.25 NG 0.01 NG NG NG NG NG NG NG NG NG trace trace 0.1 0.21 0.18 0.22 0.01 0.01 NG NG

CHES RW-2 NI NI NI ND ND ND ND ND ND NG ND ND NG ND NG NG NG NG NG trace NG NG

CHES RW-3 NI NI NI ND ND ND ND ND ND NG ND ND NG ND NG NG NG NG NG NG NG NG

CHES RW-4 NI NI NI 0.03 0.02 0.09 0.08 0.05 0.03 NG 0.03 0.02 NG 2 ND 0.18 0.13 0.1 0.08 0.09 NG NG

CHES RW-5 NI NI NI 0.05 0.04 0.12 0.09 0.06 0.05 NG 0.02 0.02 NG 0.5 0.1 ND ND 0.01 ND trace NG NG

RW-1 NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI NI

Notes:

Gray shading indicates NAPL thickness of equal to or more than 0.01 feet

ND - Not Detected Dest - Destroyed

NI - Not Installed Yet trace - sheen or less than 0.01 feet

NG - Not Gauged

RCA-21 was destroyed in late June 2014 and replaced with RW-1

This table presents LNAPL thickness data for monitoring wells that have exhibited LNAPL thicknesses of at least trace amounts since 2001. 

LNAPL Thickness (feet)
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Table 6

Historic NAPL Thicknesses  (Monitoring Wells located within the STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

5/4/2017

GZA File 03.00033554.00

Date

VHB-23

RCA-4

RCA-5

RCA-21

RCA-39

RCA-40

CHES RW-2

CHES RW-3

CHES RW-4

CHES RW-5

RW-1

January 2011 July 2011 Aug 2011 Feb 2012 July 2012  Feb 2013  Nov 2013 June 2014 July 2,  2014 July 23,  2014 October 2014 April 2015 October 2015 May 2016

NG 0.01 0.05 trace ND 0.01 ND 0.03 NG NG ND ND ND ND

Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest Dest

NG ND ND ND ND ND ND ND ND ND ND ND ND ND

NG 3.58 2.94 2.79 1.65 1.44 1.91 0.91 Dest Dest Dest Dest Dest Dest

NG ND ND ND ND ND ND ND NG NG ND ND ND ND

NG ND ND trace trace trace ND ND NG NG ND 0.04 trace 0.02

NG ND ND trace ND trace ND ND NG NG ND ND ND ND

NG ND ND ND ND ND ND ND NG NG ND trace ND ND

NG 0.02 0.03 0.01 trace trace 0.01 ND NG trace trace trace ND ND

NG ND ND ND ND ND ND ND NG ND ND 0.01 ND ND

NI NI NI NI NI NI NI NI 0.02 trace 0.01 trace trace trace

Notes:

Gray shading indicates NAPL thickness of equal to or more than 0.01 feet

ND - Not Detected Dest - Destroyed

NI - Not Installed Yet trace - sheen or less than 0.01 feet

NG - Not Gauged

RCA-21 was destroyed in late June 2014 and replaced with RW-1

This table presents LNAPL thickness data for monitoring wells that have exhibited LNAPL thicknesses of at least trace amounts since 2001. 

LNAPL Thickness (feet)
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Table 7

Summary of LNAPL Gauging and Recovery - RCA-21 and RW-1

STRAP - Liquefaction Project

Providence, Rhode Island

File No. 03.00033554.00

5/3/2017

7/1/2011 NR 10.07 13.65 3.58 NR NR

8/3/2011 NR 10.72 13.66 2.94 NR NR

2/3/2012 13:00 10.95 13.74 2.79 2.25 gal Mid

2/8/2012 14:30 10.93 13.28 2.35 2 gal Low

2/15/2012 11:20 11.28 12.75 1.47 1.25 gal Low

2/23/2012 13:13 11.56 12.6 1.04 0.75 gal Low

3/2/2012 13:45 11.77 12.52 0.75 1 gal High

3/9/2012 12:30 11.38 12.29 0.91 0.75 gal Low to Mid

4/13/2012 9:43 11.88 13.45 1.57 1.5 gal Low to Mid

5/16/2012 13:18 10.6 12 1.4 1 gal Mid

6/29/2012 9:16 10.7 12.55 1.85 1 gal Low

7/19/2012 9:21 11.17 12.82 1.65 1 gal High

8/24/2012 9:45 10.62 12.25 1.63 1.5 gal Mid

9/25/2012 13:24 10.85 12.33 1.48 2 gal Mid

10/31/2012 9:35 10.71 12.6 1.89 1.5 gal High

11/19/2012 13:45 10.87 12.55 1.68 0.75 gal High to Mid

12/20/2012 12:00 11.4 12.76 1.36 1 gal High

2/1/2013 11:30 11.41 12.85 1.44 1 gal High

2/26/2013 12:20 10.45 12.35 1.9 1 gal Low

3/25/2013 11:15 10.53 10.6 0.07 NR Mid

4/24/2013 10:30 11.09 12.43 1.34 1 gal Mid

5/31/2013 10:00 11.65 12.75 1.1 0.75 gal Mid to Low

6/25/2013 11:30 10.15 10.51 0.36 0.25 gal Mid

7/31/2013 7:00 10.9 12.77 1.87 1.25 gal Mid

8/28/2013 12:00 10.9 12.42 1.52 1.5 gal Mid

9/27/2013 11:00 10.83 12.25 1.42 1 gal Mid

10/30/2013 14:00 10.97 12.13 1.16 1 gal Mid

11/19/2013 10:30 12.26 14.17 1.91 1 gal Low to Mid

12/20/2013 10:45 11.45 12.72 1.27 1.25 gal Mid to Low

1/27/2014 10:00 10.98 12.32 1.34 1 gal Low

2/25/2014 13:00 10.81 11.8 0.99 0.5 gal Mid

3/20/2014 9:00 11.08 11.7 0.62 0.5 gal Mid to High

4/29/2014 12:30 10.81 11.42 0.61 0.5 gal Mid to Low

5/22/2014 13:00 11.17 11.75 0.58 0.5 gal Mid to High

6/17/2014

Tide Condition
Estimated Volume 

Purged (gallons)

LNAPL Thickness 

(feet)

Replaced RCA-21 with RW-1. 

RCA-21

Depth to Water 

(feet)

Gauging 

Time
Well ID Date

Depth to LNAPL 

(feet)
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Table 7

Summary of LNAPL Gauging and Recovery - RCA-21 and RW-1

STRAP - Liquefaction Project

Providence, Rhode Island

File No. 03.00033554.00

5/3/2017

Tide Condition
Estimated Volume 

Purged (gallons)

LNAPL Thickness 

(feet)

Depth to Water 

(feet)

Gauging 

Time
Well ID Date

Depth to LNAPL 

(feet)

6/19/2014 9:35 10.30 10.30 trace NR Mid-Low

7/24/2014 15:00 10.46 10.46 trace NR Mid

8/28/2014 11:00 10.54 10.55 0.01 NR High

9/29/2014 11:15 11.06 11.06 trace NR High

10/30/2014 12:00 10.67 10.68 0.01 NR High

11/13/2014 12:05 10.55 10.55 trace NR High

12/12/2014 13:00 8.8 8.8 trace NR Mid

1/29/2015 11:30 10.54 10.54 trace NR Mid

2/25/2015 9:00 10.92 10.92 trace NR High

3/23/2015 9:30 10.25 10.25 trace NR High

4/9/2015 3:30 9.64 9.64 trace NR Mid

5/22/2015 7:30 10.49 10.49 trace NR Low

6/17/2015 3:00 10.92 10.92 trace NR Low

7/17/2015 11:15 10.26 10.26 trace NR Mid

8/28/2015 12:00 10.84 10.84 trace NR Low

9/16/2015 9:30 11.16 11.16 trace NR Mid-High

10/24/2015 9:00 11.02 11.02 trace NR High

11/17/2015 12:00 11.47 11.47 trace NR High

12/30/2015 11:30 10.19 10.19 trace NR High

1/29/2016 8:30 9.87 9.87 trace NR High

2/22/2016 11:00 10.17 10.17 trace NR Low

3/17/2016 8:00 9.67 9.67 trace NR Mid-Low

4/28/2016 3:30 9.95 9.95 trace NR Mid-High

5/18/2016 8:45 6.07 6.07 trace NR Mid

6/10/2016 11:30 10.22 10.22 trace NR Mid-High

Notes: NR = Not Recovered

Volume purged was noted as a mixture of LNAPL and groundwater

RW-1
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Table 8

Groundwater Data (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.00

5/4/2017

October 

1994

March 

1996

October 

1994

March 

1996

November 

2001

June 

2013

June 

2014
October 1994 March 1996

November 

2001

Minimum Maximum

Volatile Organic Compounds (VOCs)

1,2,4-Trimethylbenzene NE NE mg/L 32 20 0 0.002 0.338 ND ND ND 0.024 0.0051 ND 0.0039 ND ND 0.002

1,3,5-Trimethylbenzene NE NE mg/L 32 12 0 0.0019 0.102 ND ND ND ND ND ND ND ND ND ND

4-Isopropyltoluene NE NE mg/L 32 10 0 0.0012 0.016 ND ND ND ND ND ND ND ND ND ND

Acetone NE NE mg/L 32 4 0 0.0028 0.102 ND ND ND ND ND ND ND ND ND ND

Benzene 18 0.14 mg/L 34 25 12 0.0033 28.5 19.3 28.5 0.105 ND 0.0036 0.0038 0.008 0.066 ND ND

Carbon Disulfide NE NE mg/L 32 2 0 0.0023 0.0023 ND ND ND ND ND ND ND ND ND ND

Chlorobenzene 3.2 56 mg/L 32 1 0 0.0003 0.0003 ND ND ND ND ND ND ND ND ND ND

Ethylbenzene 16 1.6 mg/L 34 25 4 0.0011 2.5 1.75 2.5 0.41 0.008 0.0151 0.0016 0.0094 0.026 ND ND

Isopropylbenzene NE NE mg/L 32 15 0 0.001 0.0794 ND ND ND ND ND ND 0.0017 ND ND ND

Methylene Chloride NE NE mg/L 32 4 0 0.006 1.5 1.5 ND 0.05 ND ND ND ND 0.006 ND ND

Naphthalene NE 2.67 mg/L 34 25 11 0.0032 29.5 ND 7 ND 0.041 0.0339 ND 0.0199 ND 0.31 ND

n-Butylbenzene NE NE mg/L 32 2 0 0.0027 0.014 ND ND ND ND ND ND ND ND ND ND

n-Propylbenzene NE NE mg/L 32 11 0 0.0027 0.0229 ND ND ND ND ND ND ND ND ND ND

sec-Butylbenzene NE NE mg/L 32 9 0 0.0008 0.0026 ND ND ND ND ND ND ND ND ND ND

Styrene 2.2 50 mg/L 32 2 0 0.0005 0.0032 ND ND ND ND ND ND ND ND ND ND

tert-Butylbenzene NE NE mg/L 32 2 0 0.0003 0.0003 ND ND ND ND ND ND ND ND ND ND

Toluene 21 1.7 mg/L 34 14 1 0.001 2.25 ND 2.25 ND ND ND ND ND 0.036 ND ND

Xylenes (Total) NE NE mg/L 34 22 0 0.0018 1.75 ND 1.75 0.395 0.006 0.0083 ND 0.0037 0.275 ND ND

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene NE NE mg/L 16 10 0 0.001 8.78 0.821 0.95 0.001 ND ND ND NA 0.237 ND ND

Acenaphthene NE NE mg/L 16 6 0 0.0106 0.76 0.268 0.176 0.309 ND 0.024 0.0106 NA ND ND ND

Acenaphthylene NE NE mg/L 16 10 0 0.0127 2.9 0.022 0.127 0.183 ND 0.019 0.0127 NA 0.054 ND ND

Anthracene NE NE mg/L 16 6 0 0.0061 3.67 0.09 0.019 0.063 ND ND 0.0061 NA ND ND ND

Benzo [a] Anthracene NE NE mg/L 16 5 0 0.0007 0.319 0.042 0.022 0.022 ND ND 0.0007 NA ND ND ND

Benzo [a] Pyrene NE NE mg/L 16 3 0 0.0004 0.138 0.017 ND ND ND ND 0.0004 NA ND ND ND

Benzo [b] Fluoranthene NE NE mg/L 16 4 0 0.0003 0.153 0.027 0.01 ND ND ND 0.0003 NA ND ND ND

Benzo[k]flouranthene NE NE mg/L 16 1 0 0.0001 0.0001 ND ND ND ND ND 0.0001 NA ND ND ND

Chrysene NE NE mg/L 16 5 0 0.0006 0.229 0.038 0.012 0.022 ND ND 0.0006 NA ND ND ND

Fluoranthene NE NE mg/L 16 6 0 0.0028 0.615 0.065 0.043 0.033 ND ND 0.0028 NA ND ND ND

Fluorene NE NE mg/L 16 7 0 0.01 1.4 0.093 0.114 0.092 ND 0.033 0.0168 NA ND ND ND

Indeno(1,2,3-cd)Pyrene NE NE mg/L 16 1 0 0.0001 0.0001 ND ND ND ND ND 0.0001 NA ND ND ND

Naphthalene NE 2.67 mg/L 16 9 3 0.0005 23.5 1.37 3.5 1.1 ND ND 0.0005 NA 1.29 ND ND

Phenanthrene NE NE mg/L 16 8 0 0.0217 3.54 0.358 0.209 0.264 ND 0.026 0.0217 NA ND ND ND

Pyrene NE NE mg/L 16 6 0 0.005 0.846 0.162 0.068 0.093 ND ND 0.005 NA ND ND ND

Total Petroleum Hydrocarbons (TPH)

TPH NE NE mg/L 10 8 0 2.16 595 90 34.8 ND NA NA 2.16 NA NA ND NA

Inorganics

Total Cyanide NE NE mg/L 1 1 0 0.006 0.006 NA NA NA NA NA NA NA NA NA NA

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent numerical exceedances of standards.

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows sample collected from with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

RCA-5RCA-4 RCA-14

Screened Interval : 5 - 15 feet bgs

Screened in Fill
Range Detected

RIDEM Upper 

Concentration 

Limit (UCL)

Screened Interval : 6 

- 16 feet bgs 

Screened in Fill 

Screened Interval : 6 - 16 feet bgs 

Screened in Fill 

RIDEM GB 

Groundwater 

Objectives

Number of 

Samples

Number of 

Detects

Number of 

Exceedances

Units
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Table 8

Groundwater Data (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.00

5/4/2017

Minimum Maximum

Volatile Organic Compounds (VOCs)

1,2,4-Trimethylbenzene NE NE mg/L 32 20 0 0.002 0.338

1,3,5-Trimethylbenzene NE NE mg/L 32 12 0 0.0019 0.102

4-Isopropyltoluene NE NE mg/L 32 10 0 0.0012 0.016

Acetone NE NE mg/L 32 4 0 0.0028 0.102

Benzene 18 0.14 mg/L 34 25 12 0.0033 28.5

Carbon Disulfide NE NE mg/L 32 2 0 0.0023 0.0023

Chlorobenzene 3.2 56 mg/L 32 1 0 0.0003 0.0003

Ethylbenzene 16 1.6 mg/L 34 25 4 0.0011 2.5

Isopropylbenzene NE NE mg/L 32 15 0 0.001 0.0794

Methylene Chloride NE NE mg/L 32 4 0 0.006 1.5

Naphthalene NE 2.67 mg/L 34 25 11 0.0032 29.5

n-Butylbenzene NE NE mg/L 32 2 0 0.0027 0.014

n-Propylbenzene NE NE mg/L 32 11 0 0.0027 0.0229

sec-Butylbenzene NE NE mg/L 32 9 0 0.0008 0.0026

Styrene 2.2 50 mg/L 32 2 0 0.0005 0.0032

tert-Butylbenzene NE NE mg/L 32 2 0 0.0003 0.0003

Toluene 21 1.7 mg/L 34 14 1 0.001 2.25

Xylenes (Total) NE NE mg/L 34 22 0 0.0018 1.75

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene NE NE mg/L 16 10 0 0.001 8.78

Acenaphthene NE NE mg/L 16 6 0 0.0106 0.76

Acenaphthylene NE NE mg/L 16 10 0 0.0127 2.9

Anthracene NE NE mg/L 16 6 0 0.0061 3.67

Benzo [a] Anthracene NE NE mg/L 16 5 0 0.0007 0.319

Benzo [a] Pyrene NE NE mg/L 16 3 0 0.0004 0.138

Benzo [b] Fluoranthene NE NE mg/L 16 4 0 0.0003 0.153

Benzo[k]flouranthene NE NE mg/L 16 1 0 0.0001 0.0001

Chrysene NE NE mg/L 16 5 0 0.0006 0.229

Fluoranthene NE NE mg/L 16 6 0 0.0028 0.615

Fluorene NE NE mg/L 16 7 0 0.01 1.4

Indeno(1,2,3-cd)Pyrene NE NE mg/L 16 1 0 0.0001 0.0001

Naphthalene NE 2.67 mg/L 16 9 3 0.0005 23.5

Phenanthrene NE NE mg/L 16 8 0 0.0217 3.54

Pyrene NE NE mg/L 16 6 0 0.005 0.846

Total Petroleum Hydrocarbons (TPH)

TPH NE NE mg/L 10 8 0 2.16 595

Inorganics

Total Cyanide NE NE mg/L 1 1 0 0.006 0.006

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent numerical exceedances of standards.

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows sample collected from with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Range Detected
RIDEM Upper 

Concentration 

Limit (UCL)

RIDEM GB 

Groundwater 

Objectives

Number of 

Samples

Number of 

Detects

Number of 

Exceedances

Units

RCA-21 RCA-23

Screened Interval : 4 - 

14 feet bgs 

Screened Interval : 4 - 

14 feet bgs 

Screened in Fill Screened in Fill 

March 

1996

September 

2003

September 

2005
March 1996 March 1996

March 

1996

November 

2001

September 

2003

September 

2005

0.12 0.0241 ND ND 0.3 ND ND ND ND

ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND

ND 0.0466 0.0033 ND 0.85 ND ND ND ND

ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND

0.055 0.0742 ND ND 0.7 ND ND ND ND

ND 0.0104 0.001 ND ND ND ND ND ND

0.71 ND ND ND ND ND ND ND ND

ND 0.615 0.0032 29.5 7.05 0.015 ND ND ND

ND ND ND ND ND ND ND ND ND

ND 0.00374 ND ND ND ND ND ND ND

ND 0.00107 ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND

ND 0.001 ND ND ND ND ND ND ND

ND 0.0187 0.0018 ND ND ND ND ND ND

0.149 NA NA 8.78 0.35 0.015 ND NA NA

ND NA NA 0.76 ND ND ND NA NA

0.24 NA NA 2.9 0.039 ND ND NA NA

ND NA NA 3.67 0.034 ND ND NA NA

ND NA NA 0.319 ND ND ND NA NA

ND NA NA 0.138 ND ND ND NA NA

ND NA NA 0.153 ND ND ND NA NA

ND NA NA ND ND ND ND NA NA

ND NA NA 0.229 ND ND ND NA NA

0.021 NA NA 0.615 ND ND ND NA NA

ND NA NA 1.4 ND 0.01 ND NA NA

ND NA NA ND ND ND ND NA NA

0.574 NA NA 23.5 3.09 ND ND NA NA

0.07 NA NA 3.54 0.034 ND ND NA NA

0.011 NA NA 0.846 ND ND ND NA NA

67.1 NA NA 595 19.3 2.3 NA NA NA

NA NA NA NA NA NA NA NA NA

RCA-20 RCA-39

Screened in Fill 

Screened Interval : 3 - 13 feet bgs 

Screened in Fill 

Screened Interval : 3 - 13 feet bgs 
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Table 8

Groundwater Data (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.00

5/4/2017

Minimum Maximum

Volatile Organic Compounds (VOCs)

1,2,4-Trimethylbenzene NE NE mg/L 32 20 0 0.002 0.338

1,3,5-Trimethylbenzene NE NE mg/L 32 12 0 0.0019 0.102

4-Isopropyltoluene NE NE mg/L 32 10 0 0.0012 0.016

Acetone NE NE mg/L 32 4 0 0.0028 0.102

Benzene 18 0.14 mg/L 34 25 12 0.0033 28.5

Carbon Disulfide NE NE mg/L 32 2 0 0.0023 0.0023

Chlorobenzene 3.2 56 mg/L 32 1 0 0.0003 0.0003

Ethylbenzene 16 1.6 mg/L 34 25 4 0.0011 2.5

Isopropylbenzene NE NE mg/L 32 15 0 0.001 0.0794

Methylene Chloride NE NE mg/L 32 4 0 0.006 1.5

Naphthalene NE 2.67 mg/L 34 25 11 0.0032 29.5

n-Butylbenzene NE NE mg/L 32 2 0 0.0027 0.014

n-Propylbenzene NE NE mg/L 32 11 0 0.0027 0.0229

sec-Butylbenzene NE NE mg/L 32 9 0 0.0008 0.0026

Styrene 2.2 50 mg/L 32 2 0 0.0005 0.0032

tert-Butylbenzene NE NE mg/L 32 2 0 0.0003 0.0003

Toluene 21 1.7 mg/L 34 14 1 0.001 2.25

Xylenes (Total) NE NE mg/L 34 22 0 0.0018 1.75

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene NE NE mg/L 16 10 0 0.001 8.78

Acenaphthene NE NE mg/L 16 6 0 0.0106 0.76

Acenaphthylene NE NE mg/L 16 10 0 0.0127 2.9

Anthracene NE NE mg/L 16 6 0 0.0061 3.67

Benzo [a] Anthracene NE NE mg/L 16 5 0 0.0007 0.319

Benzo [a] Pyrene NE NE mg/L 16 3 0 0.0004 0.138

Benzo [b] Fluoranthene NE NE mg/L 16 4 0 0.0003 0.153

Benzo[k]flouranthene NE NE mg/L 16 1 0 0.0001 0.0001

Chrysene NE NE mg/L 16 5 0 0.0006 0.229

Fluoranthene NE NE mg/L 16 6 0 0.0028 0.615

Fluorene NE NE mg/L 16 7 0 0.01 1.4

Indeno(1,2,3-cd)Pyrene NE NE mg/L 16 1 0 0.0001 0.0001

Naphthalene NE 2.67 mg/L 16 9 3 0.0005 23.5

Phenanthrene NE NE mg/L 16 8 0 0.0217 3.54

Pyrene NE NE mg/L 16 6 0 0.005 0.846

Total Petroleum Hydrocarbons (TPH)

TPH NE NE mg/L 10 8 0 2.16 595

Inorganics

Total Cyanide NE NE mg/L 1 1 0 0.006 0.006

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent numerical exceedances of standards.

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows sample collected from with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Range Detected
RIDEM Upper 

Concentration 

Limit (UCL)

RIDEM GB 

Groundwater 

Objectives

Number of 

Samples

Number of 

Detects

Number of 

Exceedances

Units

B05 B22

Grab Sample Grab Sample 

Collected 

from Fill 

Collected 

from Fill 

March 

1996

September 

2003

September 

2005
March 2000 March 2000

February 

2003

September 

2003

September 

2005
June 2014 October 2015

May 

2016

0.076 0.0069 0.0322 NA NA 0.178 0.242 0.309 0.247 0.258 0.338

ND 0.00406 0.0019 NA NA 0.102 0.00255 0.014 0.0667 0.049 0.0862

ND ND 0.0012 NA NA ND 0.00429 0.0048 0.0111 0.016 0.0141

ND ND 0.102 NA NA ND ND 0.0357 ND ND ND

0.09 0.0318 0.0306 0.17 0.012 0.142 0.0844 0.0448 7.27 7.67 4.83

ND ND ND NA NA ND ND ND ND ND ND

ND ND ND NA NA ND ND ND ND ND 0.0003

ND 0.0011 0.0097 0.089 0.031 1 1.26 1.03 1.57 2.37 1.83

ND 0.00102 0.0025 NA NA 0.0366 0.0532 0.0353 0.0579 0.052 0.0794

ND ND ND NA NA ND ND ND ND ND ND

0.38 0.00782 0.0205 0.73 0.51 3.18 2.7 2.56 5.37 4.44 6.41

ND ND ND NA NA ND ND ND ND ND 0.014

ND ND 0.0027 NA NA 0.0095 0.0154 0.0094 0.018 ND 0.0229

ND ND 0.0014 NA NA ND ND 0.0014 0.0016 ND 0.0026

ND ND ND NA NA ND ND ND ND ND 0.0032

ND ND ND NA NA ND ND ND ND ND ND

ND ND ND 0.002 0.012 0.003 ND 0.0015 0.0368 0.052 0.043

ND 0.00453 0.0065 0.03 0.079 0.826 0.0488 0.0767 0.412 0.772 0.681

1.12 NA NA NA NA 0.039 NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

1.23 NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA 0.25 NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

ND NA NA NA NA ND NA NA NA NA NA

281 NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA 0.006 NA NA NA NA NA

RCA-40

Screened Interval : 4 - 14 feet bgs 

Screened in Fill 

MW-314SVHB-23

Screened Interval : 6 - 16 feet bgs 

Screened in Fill 

Screened Interval : 4 - 19 feet bgs 

Screened in Fill 
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Table 8

Groundwater Data (Monitoring Wells located within STRAP Area)

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.00

5/4/2017

Minimum Maximum

Volatile Organic Compounds (VOCs)

1,2,4-Trimethylbenzene NE NE mg/L 32 20 0 0.002 0.338

1,3,5-Trimethylbenzene NE NE mg/L 32 12 0 0.0019 0.102

4-Isopropyltoluene NE NE mg/L 32 10 0 0.0012 0.016

Acetone NE NE mg/L 32 4 0 0.0028 0.102

Benzene 18 0.14 mg/L 34 25 12 0.0033 28.5

Carbon Disulfide NE NE mg/L 32 2 0 0.0023 0.0023

Chlorobenzene 3.2 56 mg/L 32 1 0 0.0003 0.0003

Ethylbenzene 16 1.6 mg/L 34 25 4 0.0011 2.5

Isopropylbenzene NE NE mg/L 32 15 0 0.001 0.0794

Methylene Chloride NE NE mg/L 32 4 0 0.006 1.5

Naphthalene NE 2.67 mg/L 34 25 11 0.0032 29.5

n-Butylbenzene NE NE mg/L 32 2 0 0.0027 0.014

n-Propylbenzene NE NE mg/L 32 11 0 0.0027 0.0229

sec-Butylbenzene NE NE mg/L 32 9 0 0.0008 0.0026

Styrene 2.2 50 mg/L 32 2 0 0.0005 0.0032

tert-Butylbenzene NE NE mg/L 32 2 0 0.0003 0.0003

Toluene 21 1.7 mg/L 34 14 1 0.001 2.25

Xylenes (Total) NE NE mg/L 34 22 0 0.0018 1.75

Semi-Volatile Organic Compounds (SVOCs)

2-Methylnaphthalene NE NE mg/L 16 10 0 0.001 8.78

Acenaphthene NE NE mg/L 16 6 0 0.0106 0.76

Acenaphthylene NE NE mg/L 16 10 0 0.0127 2.9

Anthracene NE NE mg/L 16 6 0 0.0061 3.67

Benzo [a] Anthracene NE NE mg/L 16 5 0 0.0007 0.319

Benzo [a] Pyrene NE NE mg/L 16 3 0 0.0004 0.138

Benzo [b] Fluoranthene NE NE mg/L 16 4 0 0.0003 0.153

Benzo[k]flouranthene NE NE mg/L 16 1 0 0.0001 0.0001

Chrysene NE NE mg/L 16 5 0 0.0006 0.229

Fluoranthene NE NE mg/L 16 6 0 0.0028 0.615

Fluorene NE NE mg/L 16 7 0 0.01 1.4

Indeno(1,2,3-cd)Pyrene NE NE mg/L 16 1 0 0.0001 0.0001

Naphthalene NE 2.67 mg/L 16 9 3 0.0005 23.5

Phenanthrene NE NE mg/L 16 8 0 0.0217 3.54

Pyrene NE NE mg/L 16 6 0 0.005 0.846

Total Petroleum Hydrocarbons (TPH)

TPH NE NE mg/L 10 8 0 2.16 595

Inorganics

Total Cyanide NE NE mg/L 1 1 0 0.006 0.006

Notes

Data is compared to RIDEM Method 1 Standards. Shaded results represent numerical exceedances of standards.

Table only indicates the compounds that were detected, other compounds were submitted for analysis, but not detected. 

Table only shows sample collected from with the Liquefaction Work Area 

ND - Not Detected

NA - Not Analyzed

Range Detected
RIDEM Upper 

Concentration 

Limit (UCL)

RIDEM GB 

Groundwater 

Objectives

Number of 

Samples

Number of 

Detects

Number of 

Exceedances

Units

MW-315D

Screened Interval : 

20 - 30 feet bgs 

Screened in Organic 

Silt 

June 

2014
October 2015

May 

2016
June 2014

0.183 0.0825 0.12 0.2

0.0379 0.0218 0.0185 0.056

0.0083 0.0038 0.0035 0.0117

ND 0.0028 0.0028 ND

2.01 1.79 1.22 0.698

ND 0.0023 0.0023 ND

ND ND ND ND

0.642 0.518 0.438 0.596

0.0448 0.0296 0.0253 0.055

ND ND ND ND

3.43 2.99 2.52 3.89

ND ND 0.0027 ND

0.018 0.0092 0.0082 0.0164

0.002 0.0011 0.0008 0.0016

ND 0.0005 ND ND

ND 0.0003 0.0003 ND

0.0147 0.0145 0.0086 0.0184

0.185 0.117 0.117 0.375

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

NA NA NA NA

MW-314D

Screened Interval : 24 - 34 feet 

bgs 

Screened in Organic Silt 
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GENERAL NOTES:

1) EXISTING CONDITIONS BASE MAP DEVELOPED FROM THE FOLLOWING:

· ELECTRONIC CAD FILE “ACAD-7257PL.DWG” PROVIDED BY VANASSE HANGEN BRUSTLIN (VHB)

ENTITLED “EXISTING CONDITIONS PLAN,” PROJECT TITLE “NATIONAL GRID LNG TERMINAL

ROAD LNG FACILITY” DATED MARCH 10, 2014, ORIGINAL SCALE 1” = 50', DRAWING NO. SV-1

THROUGH SV-3 AND AERIAL MAPPING BY WSP TRANSPORTATION AND INFRASTRUCTURE

DATED JANUARY 15, 2014 PREPARED FOR NATIONAL GRID LAND SURVEYING DEPARTMENT,

WALTHAM, MASSACHUSETTS AND CAD FILE NO. 09303023.052-1.DWG

· ON-SITE INVESTIGATIONS AND SURVEYS BY GZA PERSONNEL DURING VARIOUS SITE VISITS

BETWEEN 2011 AND 2016.

2) PROPERTY LINES AND LOT INFORMATION ESTABLISHED FROM INFORMATION PROVIDED ON A

DRAWING ENTITLED “EXISTING CONDITIONS PLAN,” PROJECT TITLE “NATIONAL GRID LNG

TERMINAL ROAD LNG FACILITY” DATED MARCH 10, 2014, ORIGINAL SCALE 1” = 50', DRAWING NO.

SV-1 THROUGH SV-3.

3) EXPLORATION LOCATION PLANS WERE DEVELOPED FROM THE FOLLOWING:

· SITE PLANS PROVIDED BY RESOURCE CONTROLS ASSOCIATES (RCA) IN THE

RIDEM-SUBMITTED JULY 5, 1994 “SITE CHARACTERIZATION PLAN” PREPARED ON BEHALF OF

THE PROVIDENCE GAS COMPANY. PLANS PROVIDED BY NATIONAL GRID.

· SITE PLANS PROVIDED BY RCA IN THE RIDEM-SUBMITTED JUNE 28, 1996 “PHASE IB FIELD

CHARACTERIZATION INVESTIGATION” PREPARED ON BEHALF OF THE PROVIDENCE GAS

COMPANY. PLANS PROVIDED BY NATIONAL GRID.

· SITE PLANS PROVIDED BY ESS IN THE RIDEM-SUBMITTED OCTOBER 21, 1999 “SUBSURFACE

INVESTIGATION AND PROPOSED ALGONQUIN GENERATOR CONSTRUCTION AREA” PREPARED

ON BEHALF OF THE PROVIDENCE GAS COMPANY. PLANS PROVIDED BY NATIONAL GRID.

· SITE PLANS PROVIDED BY VHB IN THE RIDEM-SUBMITTED NOVEMBER 2002 “REMEDIAL ACTION

CLOSURE REPORT” PREPARED ON BEHALF OF THE NEW ENGLAND GAS COMPANY. PLANS

PROVIDED BY NATIONAL GRID.

· SITE PLANS PROVIDED BY VHB IN THE RIDEM-SUBMITTED APRIL 2003 “SITE INVESTIGATION

REPORT” PREPARED ON BEHALF OF THE NEW ENGLAND GAS COMPANY. PLANS PROVIDED BY

NATIONAL GRID.

· SITE PLANS PROVIDED BY VHB IN THE RIDEM-SUBMITTED JANUARY 26, 2009 “OXIDE BOX

INVESTIGATION TECHNICAL MEMORANDUM” PREPARED ON BEHALF OF NATIONAL GRID. PLANS

PROVIDED BY NATIONAL GRID.

· FIGURE 3 “EXPLORATION LOCATION PLAN” PREPARED BY GZA GEOENVIRONMENTAL, INC.

(GZA) ON BEHALF OF CHICAGO BRIDGE AND IRON (CB&I) IN JULY 2005. PLANS PROVIDED BY

NATIONAL GRID.

· ELECTRONIC CAD FILE “ACAD-7257PL.DWG” PROVIDED BY VANASSE HANGEN BRUSTLIN (VHB)

ENTITLED “EXISTING CONDITIONS PLAN,” PROJECT TITLE “NATIONAL GRID LNG TERMINAL

ROAD LNG FACILITY” DATED MARCH 10, 2014, ORIGINAL SCALE 1” = 50', DRAWING NO. SV-1

THROUGH SV-3 AND AERIAL MAPPING BY WSP TRANSPORTATION AND INFRASTRUCTURE

DATED JANUARY 15, 2014 PREPARED FOR NATIONAL GRID LAND SURVEYING DEPARTMENT,

WALTHAM, MASSACHUSETTS AND CAD FILE NO. 09303023.052-1.DWG. PLANS PROVIDED BY

NATIONAL GRID.

· FIGURE 2 "EXPLORATION LOCATION PLAN," DATED SEPTEMBER 18, 2015, BY WEIDLINGER

ASSOCIATES, INC. (WEI) ON BEHALF OF KIEWIT CORPORATION (KIEWIT). PLAN PROVIDED BY

NATIONAL GRID.

· FIGURE 2 "EXPLORATION LOCATION PLAN," DATED MARCH 22, 2016, BY GOLDER ASSOCIATES,

INC. PREPARED FOR CHI  ENGINEERING AND PROVIDED BY NATIONAL GRID.

· ON-SITE INVESTIGATIONS AND SURVEYS BY GZA PERSONNEL DURING VARIOUS SITE VISITS

BETWEEN 2011 AND 2016.

4) THE LOCATION OF THE EXPLORATIONS AND MONITORING WELLS AT THE SITE WERE

APPROXIMATELY DETERMINED AND HAVE BEEN ALIGNED AND ADJUSTED FOR THE "BEST FIT" AND

THESE DATA SHOULD BE CONSIDERED ACCURATE ONLY TO THE DEGREE IMPLIED BY THE

METHOD USED.

5) HORIZONTAL DATUM IS BASED ON NAD 1983 FROM BASE MAPPING PROVIDED BY VHB.

6) VERTICAL DATUM IS BASED ON NAVD 1988 FROM BASE MAPPING PROVIDED BY VHB.

7) APPROXIMATE HISTORICAL STRUCTURE/EQUIPMENT LOCATIONS AND DATES WERE OBTAINED

FROM THE FOLLOWING SOURCES:

· CERTIFIED SANBORN MAPS DATED: 1950, 1956, 1972, 1977 AND 1982

· AERIAL ORTHOPHOTOGRAPHIC IMAGES OBTAINED FROM RIGIS: 1939, 1951, 1962, 1972, 1976,

1981, 1988, 1992, 1995, 1997, 2002, 2008

· SITE PLANS PROVIDED BY RESOURCE CONTROLS ASSOCIATES (RCA) IN THE

RIDEM-SUBMITTED JULY 5, 1994 “SITE CHARACTERIZATION PLAN” PREPARED ON BEHALF OF

THE PROVIDENCE GAS COMPANY. PLANS PROVIDED BY NATIONAL GRID.

· HISTORIC SITE PLAN "GENERAL PLAN OF WORKS, PROVIDENCE GAS COMPANY, SASSAFRAS

POINT PLANT, PROVIDENCE, RHODE ISLAND.” UNDATED. PLANS PROVIDED BY NATIONAL GRID.

10) THE SITE HAS BEEN THE LOCATION OF NUMEROUS REMEDIAL ACTIONS. THIS PLAN SET DOES NOT

PRESENT THE LOCATIONS OF ANY CONFIRMATORY SAMPLES THAT HAVE BEEN COLLECTED AT

THE SITE. THIS PLAN SET MAY INCLUDE LOCATIONS THAT HAVE BEEN FULLY EXCAVATED AND THE

PRESENTED EXPLORATIONS MAY NOT BE TRUE TO CURRENT CONDITIONS.

11) THIS PLAN SET DOES NOT PRESENT THE LOCATIONS OF SAMPLES THAT WERE COLLECTED FOR

GEOTECHNICAL PURPOSES ONLY. THIS INCLUDES CONE PENETROMETER TESTING SAMPLES AND

TEST PITS CONDUCTED WITH NO SOIL DESCRIPTIONS OR ENVIRONMENTAL SAMPLES COLLECTED.

HOWEVER, THE LOCATIONS OF KNOWN GEOTECHNICAL BORINGS (PRESENTED ON PLANS

PROVIDED BY NATIONAL GRID) ARE SHOWN.
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· ELECTRONIC CAD FILE “ACAD-7257PL.DWG” PROVIDED BY

VANASSE HANGEN BRUSTLIN (VHB) ENTITLED “EXISTING

CONDITIONS PLAN,” PROJECT TITLE “NATIONAL GRID LNG

TERMINAL ROAD LNG FACILITY” DATED MARCH 10, 2014,

ORIGINAL SCALE 1” = 50', DRAWING NO. SV-1 THROUGH SV-3

AND AERIAL MAPPING BY WSP TRANSPORTATION AND

INFRASTRUCTURE DATED JANUARY 15, 2014 PREPARED FOR

NATIONAL GRID LAND SURVEYING DEPARTMENT, WALTHAM,

MASSACHUSETTS AND CAD FILE NO. 09303023.052-1.DWG

· ON-SITE INVESTIGATIONS AND SURVEYS BY GZA PERSONNEL

DURING VARIOUS SITE VISITS BETWEEN 2011 AND 2016.

2) PROPERTY LINES AND LOT INFORMATION ESTABLISHED FROM

INFORMATION PROVIDED ON A DRAWING ENTITLED “EXISTING

CONDITIONS PLAN,” PROJECT TITLE “NATIONAL GRID LNG TERMINAL

ROAD LNG FACILITY” DATED MARCH 10, 2014, ORIGINAL SCALE 1” =

50', DRAWING NO. SV-1 THROUGH SV-3.

3) HORIZONTAL DATUM IS BASED ON NAD 1983 FROM BASE MAPPING

PROVIDED BY VHB.

4) VERTICAL DATUM IS BASED ON NAVD 1988 FROM BASE MAPPING

PROVIDED BY VHB.
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SCALE: 1"=800'

PROPOSED CONTOUR (MAJOR 5 FOOT INTERVAL)

PROPOSED CONTOUR (MINOR 1 FOOT INTERVAL)

PROPOSED CRUSHED STONE

FILTREXX SOXX

GENERAL NOTES:

1) BASE MAP DEVELOPED FROM THE FOLLOWING:

· ELECTRONIC CAD FILE “ACAD-7257PL.DWG” PROVIDED BY VANASSE

HANGEN BRUSTLIN (VHB) ENTITLED “EXISTING CONDITIONS PLAN,”

PROJECT TITLE “NATIONAL GRID LNG TERMINAL ROAD LNG

FACILITY” DATED MARCH 10, 2014, ORIGINAL SCALE 1” = 50',

DRAWING NO. SV-1 THROUGH SV-3 AND AERIAL MAPPING BY WSP

TRANSPORTATION AND INFRASTRUCTURE DATED JANUARY 15, 2014

PREPARED FOR NATIONAL GRID LAND SURVEYING DEPARTMENT,

WALTHAM, MASSACHUSETTS AND CAD FILE NO.

09303023.052-1.DWG. PLANS PROVIDED BY NATIONAL GRID.

· DESCRIPTIONS PROVIDED IN THE CITY OF PROVIDENCE DEED BOOK

(BK) 470 PAGES 224 - 229, BK 561 PAGES 326 - 328, BK 1111 PAGES

752 -756 AND BK 5249 PAGES 219 - 322.

· ELECTRONIC CAD FILE14-152_SU1_REV2.DWG, TITLED

"TOPOGRAPHIC SURVEY PLAN, PORTION OF A.P. 56 LOT 5" DATED

OCTOBER 27, 2014 AND PROVIDED BY NATIONAL GRID.

· ELECTRONIC CAD FILE 5153_COO.DWG. TITLED "EXISTING

CONDITIONS PLAN" PREPARED BY PROCESS PIPELINE SERVICES,

DATED DECEMBER 18, 2014 AND PROVIDED BY NATIONAL GRID.

· ELECTRONIC CAD FILES PROVIDED BY KIEWIT

1. “2007EXP_102761-CIV_SITE.DWG”

2. “2007EXP_102761-CIV_LAYDOWN.DWG”

3. “102761_MEC_STR_BASE.DWG”

4. “102761-SURVEY_SITE.DWG”

5. “2007EXP_102761-CIV_STORM_.DWG”

6. “2007EXP-102761-CIV_SURFACING.DWG”

7. “102761-CIV_GRADING.DWG”

8. “POST DEVELOPMENT DRAINAGE MAP.DWG

· PDFS OF THE FOLLOWING DRAWINGS PROVIDED BY NATIONAL GRID

1. "CATCH BASINS AND SANITARY SEWER SYSTEM" PREPARED BY

PROVIDENCE GAS COMPANY, DATED SEPTEMBER 25, 1981.

2. "PLAN SHOWING UNDERGROUND UTILITIES LNG FACILITY"

DATED 0CTOBER 6, 1983, "SUBSURFACE UTILITY ENGINEERING"

PREPARED BY BAYSTATE SUBSURFACE INVESTIGATION, INC.,

DATED MAY 17, 2005.

2) HORIZONTAL DATUM IS BASED ON NAD 1983 FROM BASE MAPPING

PROVIDED BY VHB.

3) VERTICAL DATUM IS BASED ON NAVD 1988 FROM BASE MAPPING

PROVIDED BY VHB.

4) SELECT PRESENTED SITE UTILITIES WERE TAKEN FROM HISTORIC

FIGURES PROVIDED BY NATIONAL GRID. ALL UTILITY LOCATIONS ARE

APPROXIMATE AND HAVE BEEN ALIGNED AND ADJUSTED FOR THE "BEST

FIT" AND THESE DATA SHOULD BE CONSIDERED ACCURATE ONLY TO THE

DEGREE IMPLIED BY THE METHOD USED. UTILITIES ARE SHOWN FOR

REFERENCE ONLY. OTHER LOCATIONS MAY EXIST.

5) ON-SITE INVESTIGATIONS AND SURVEYS BY GZA PERSONNEL DURING

VARIOUS SITE VISITS BETWEEN 2011 AND 2016.

6) SITE BOUNDARIES ARE APPROXIMATE.

7) CONTRACTOR TO INSTALL CONSTRUCTION ENTRANCES PROXIMATE TO

HAUL ROADS AND AS NEEDED.

PROPOSED CONCRETE

PROPOSED SAND FILTER

CATCH BASIN TO BE PROTECTED WITH SILT SACK

CATCH BASIN FRAME AND GRATE

EXISTING VEGETATION

OUTSIDE PROJECT WORK

SITE TO BE PROTECTED
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EXISTING STRUCTURE

LEGEND:

PROPERTY LINES

EXISTING PAVEMENT

LIGHT POLE

UTILITY POLE

HYDRANT

INTERIOR PROPERTY LINE

EASEMENT AREA

PROPOSED ASPHALT CAP
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KEY PLAN:

SCALE: 1"=800'

PROPOSED CONTOUR (MAJOR 5 FOOT INTERVAL)

PROPOSED CONTOUR (MINOR 1 FOOT INTERVAL)

PROPOSED CRUSHED STONE CAP

PROPOSED CONCRETE CAP

PROPOSED SAND FILTER

PROPOSED

STORM SEWER

PROPOSED

ASPHALT ROAD

PROPOSED ASPHALT

WALKWAY

PROPOSED GATES

PROPOSED FENCE

PROPOSED

SAND FILTER

PROPOSED

FOREBAY

PROPOSED GATES

PROPOSED

REVETMENT WALL

PROPOSED ROUND CATCH BASIN

PROPOSED SQUARE CATCH BASIN
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GENERAL NOTES:

1) BASE MAP DEVELOPED FROM THE FOLLOWING:

· ELECTRONIC CAD FILE “ACAD-7257PL.DWG” PROVIDED BY VANASSE

HANGEN BRUSTLIN (VHB) ENTITLED “EXISTING CONDITIONS PLAN,”

PROJECT TITLE “NATIONAL GRID LNG TERMINAL ROAD LNG

FACILITY” DATED MARCH 10, 2014, ORIGINAL SCALE 1” = 50',

DRAWING NO. SV-1 THROUGH SV-3 AND AERIAL MAPPING BY WSP

TRANSPORTATION AND INFRASTRUCTURE DATED JANUARY 15, 2014

PREPARED FOR NATIONAL GRID LAND SURVEYING DEPARTMENT,

WALTHAM, MASSACHUSETTS AND CAD FILE NO.

09303023.052-1.DWG. PLANS PROVIDED BY NATIONAL GRID.

· DESCRIPTIONS PROVIDED IN THE CITY OF PROVIDENCE DEED BOOK

(BK) 470 PAGES 224 - 229, BK 561 PAGES 326 - 328, BK 1111 PAGES

752 -756 AND BK 5249 PAGES 219 - 322.

· ELECTRONIC CAD FILE14-152_SU1_REV2.DWG, TITLED

"TOPOGRAPHIC SURVEY PLAN, PORTION OF A.P. 56 LOT 5" DATED

OCTOBER 27, 2014 AND PROVIDED BY NATIONAL GRID.

· ELECTRONIC CAD FILE 5153_COO.DWG. TITLED "EXISTING

CONDITIONS PLAN" PREPARED BY PROCESS PIPELINE SERVICES,

DATED DECEMBER 18, 2014 AND PROVIDED BY NATIONAL GRID.

· ELECTRONIC CAD FILES PROVIDED BY KIEWIT

1. “2007EXP_102761-CIV_SITE.DWG”

2. “2007EXP_102761-CIV_LAYDOWN.DWG”

3. “102761_MEC_STR_BASE.DWG”

4. “102761-SURVEY_SITE.DWG”

5. “2007EXP_102761-CIV_STORM_.DWG”

6. “2007EXP-102761-CIV_SURFACING.DWG”

7. “102761-CIV_GRADING.DWG”

8. “POST DEVELOPMENT DRAINAGE MAP.DWG

· PDFS OF THE FOLLOWING DRAWINGS PROVIDED BY NATIONAL GRID

1. "CATCH BASINS AND SANITARY SEWER SYSTEM" PREPARED BY

PROVIDENCE GAS COMPANY, DATED SEPTEMBER 25, 1981.

2. "PLAN SHOWING UNDERGROUND UTILITIES LNG FACILITY"

DATED 0CTOBER 6, 1983, "SUBSURFACE UTILITY ENGINEERING"

PREPARED BY BAYSTATE SUBSURFACE INVESTIGATION, INC.,

DATED MAY 17, 2005.

2) HORIZONTAL DATUM IS BASED ON NAD 1983 FROM BASE MAPPING

PROVIDED BY VHB.

3) VERTICAL DATUM IS BASED ON NAVD 1988 FROM BASE MAPPING

PROVIDED BY VHB.

4) SELECT PRESENTED SITE UTILITIES WERE TAKEN FROM HISTORIC

FIGURES PROVIDED BY NATIONAL GRID. ALL UTILITY LOCATIONS ARE

APPROXIMATE AND HAVE BEEN ALIGNED AND ADJUSTED FOR THE "BEST

FIT" AND THESE DATA SHOULD BE CONSIDERED ACCURATE ONLY TO THE

DEGREE IMPLIED BY THE METHOD USED. UTILITIES ARE SHOWN FOR

REFERENCE ONLY. OTHER LOCATIONS MAY EXIST.

5) ON-SITE INVESTIGATIONS AND SURVEYS BY GZA PERSONNEL DURING

VARIOUS SITE VISITS BETWEEN 2011 AND 2016.

6) PARCEL DATA PROVIDED BY THE CITY OF PROVIDENCE PLANNING AND

DEVELOPMENT DEPARTMENT. PARCELS OF REAL ESTATE ASSESSED AS

OF DECEMBER 31, 2012. GIS DATA ARE FOR PLANNING PURPOSES ONLY.

THESE DATA DO NOT REPRESENT A LEGALLY RECORDED PLAN, DEED,

SURVEY OR ENGINEERING SCHEMATIC AND ARE NOT INTENDED TO BE

USED AS SUCH.

7) SITE BOUNDARIES ARE APPROXIMATE.

8) DETAILS OF REMEDIAL CAPPING ARE PRESENTED ON FIGURE 7.

PROJECT WORK SITE

PROPOSED

OUTFALL

CONTRACTOR TO

TIE INTO EXISTING

DIKE STRUCTURE

STRAP AREA (LIMITS OF SOIL AND

GROUNDWATER DISTURBANCE)

PROPOSED RIP RAP CAP



CRUSHED STONE SOIL CAP DETAIL

(WITHOUT NON-WOVEN GEOTEXTILE)

NOT TO SCALE

2
4

"
 
(
M

I
N

.
)

FINISH GRADE

6" IMPORTED 2-INCH

CRUSHED STONE

EXISTING SOIL SUBGRADE

AT LEAST 18"  PROCESSED

GRAVEL, SAND OR OTHER

IMPORTED TESTED CLEAN FILL

ASPHALT CAP DETAIL

(NEW PAVING)

NOT TO SCALE

FINISH GRADE

AT LEAST 6" PROCESSED

GRAVEL, SAND OR OTHER

IMPORTED TESTED CLEAN FILL

EXISTING SOIL SUBGRADE

RIP RAP CAP DETAIL

(WITH NON-WOVEN GEOTEXTILE)

NOT TO SCALE

1
2

"
 
(
M

I
N

.
)

NON-WOVEN

GEOTEXTILE

FINISH GRADE

EXISTING SOIL SUBGRADE

AT LEAST 12" OF

IMPORTED RIP RAP

CONCRETE CAP DETAIL

NOT TO SCALE

FINISH GRADE

EXISTING SOIL SUBGRADE

AT LEAST 4" CONCRETE

EXISTING SOIL SUBGRADE

AT LEAST 12" OF 3/8" PEASTONE

AT LEAST 18" OF CLEAN

IMPORTED C-33 SAND

NON-WOVEN

GEOTEXTILE

LLDPE LINER

SYSTEM

SAND FILTER DETAIL

NOT TO SCALE

8 OUNCE

NON-WOVEN

GEOTEXTILE

8 OUNCE

NON-WOVEN

GEOTEXTILE

40 MIL LLDPE

LINER

SECTION - LLDPE LINER SYSTEM DETAIL

NOT TO SCALE

AT LEAST 4" ASPHALT

6" COMPACTED SUBGRADE

AT LEAST 6" PROCESSED

GRAVEL, SAND OR OTHER

IMPORTED TESTED CLEAN FILL

NOTES:

1. SOIL REUSE (CALLED OUT AS EXISTING SOIL SUBGRADE IN THE DETAILS)

SHALL BE SUBJECT TO GEOTECHNICAL SUITABILITY (AS DETERMINED BY

THE CONTRACTOR) AS WELL AS OBSERVED ENVIRONMENTAL IMPACT (AS

DETERMINED BY OWNER AS DESCRIBED IN STRAP).

2. CAPS OTHER THAN WHAT IS SHOWN HERE ARE SUBJECT TO APPROVAL BY

OWNER AND RIDEM.

3. IMPORTED FILL MUST BE CERTIFIED AND/OR TESTED AND IS SUBJECT TO

APPROVAL BY OWNER AS DESCRIBED IN STRAP.
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 LIMITATIONS 
 

1. This Short Term Response Action Plan (STRAP) has been prepared on behalf of and for the exclusive 
use of National Grid LNG, LLC (NGLNG), solely for use in documenting the work completed as 
described herein at the 121 Terminal Road / 642 Allens Avenue Former MGP ("Site") under the 
applicable provisions of the State of Rhode Island Department of Environmental Management Rules 
and Regulations for the Investigation and Remediation of Hazardous Material Releases (Remediation 
Regulations). This report and the findings contained herein shall not, in whole or in part, be 
disseminated or conveyed to any other party, nor used by any other party in whole or in part, without 
the prior written consent of GZA GeoEnvironmental, Inc.(GZA) or NGLNG.  
 

2. GZA's work was performed in accordance with generally accepted practices of other consultants 
undertaking similar studies at the same time and in the same geographical area, and GZA observed 
that degree of care and skill generally exercised by other consultants under similar circumstances and 
conditions.  GZA's findings and conclusions must be considered not as scientific certainties, but rather 
as our professional opinion concerning the significance of the limited data gathered during the course 
of the study.  No other warranty, express or implied is made.  Specifically, GZA does not and cannot 
represent that the Site contains no hazardous material, oil, or other latent condition beyond that 
observed by GZA during the work described herein.  

 
3. The observations described in this report were made under the conditions stated therein.  The 

conclusions presented in the report were based upon services performed and observations made by 
GZA.   

 
4. In the event that NGLNG or others authorized to use this report obtain information on environmental 

or hazardous waste issues at the Site not contained in this report, such information shall be brought 
to GZA's attention forthwith.  GZA will evaluate such information and, on the basis of this evaluation, 
may modify the conclusions stated in this report. 

 
5. The conclusions and recommendations contained in this report are based in part upon the data 

obtained from environmental samples obtained from relatively widely spread subsurface 
explorations.  The nature and extent of variations between these explorations may not become 
evident until further exploration.  If variations or other latent conditions then appear evident, it will 
be necessary to reevaluate the conclusions and recommendations of this report. 

 
6. The generalized soil profile described in the text is intended to convey trends in subsurface 

conditions.  The boundaries between strata are approximate and idealized and have been 
developed by interpretations of widely spaced explorations and samples; actual soil transitions are 
probably more gradual.  For specific information, refer to the boring logs. 

 
7. In the event this work included the collection of water level data, these readings have been made 

in the test pits, borings and/or observation wells at times and under conditions stated on the 
exploration logs.  These data have been reviewed and interpretations have been made in the text 
of this report.  However, it must be noted that fluctuations in the level of the groundwater may 
occur due to variations in rainfall and other factors different from those prevailing at the time 
measurements were made. 

 



 

 Page 2 

8. The conclusions contained in this report are based in part upon various types of chemical data and 
are contingent upon their validity.  These data have been reviewed and interpretations made in the 
report.  Moreover, it should be noted that variations in the types and concentrations of contaminants 
and variations in their flow paths may occur due to seasonal water table fluctuations, past disposal 
practices, the passage of time, and other factors.  Should additional chemical data become available 
in the future, these data should be reviewed by GZA and the conclusions and recommendations 
presented herein modified accordingly.  
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BORING AND TEST PIT LOGS  

  





















































































































































































































































































































1
2
3

4

N/A

N/A

N/A

24

24

24

24

24

N/A

N/A

N/A

8

11

6

1

12

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

15  16
15  9

7  6
6  9

4  4
WOH  1

3  5
11  7

3  3
3  3

0.2CRUSHED STONE

FILL

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

10.9

Mod

Mod

Slgt

Slgt

Strg

S-1 : Gray brown (10YR, 5/2) fine SAND, little
Gravel, little Silt, dry, moderate oil-like odor

S-2 : Black (10YR, 2/1) fine to coarse SAND, little
Gravel, little Silt, trace Brick, trace Slag, oil-like
staining, moderate oil-like odor, moist

S-3 : Black (10YR, 2/1) fine to coarse SAND, little
Gravel, little Silt, trace Brick, trace Slag, oil-like
staining, moderate oil-like odor, moist

S-4 : Dense, light gray (GLEY 1, 7/N) fine to
medium SAND, some Gravel, trace Silt, slight
oil-like odor, wet

S-5 : Medium dense, very dark brown (10YR, 3/1)
fine to coarse SAND and GRAVEL, little Silt, slight
oil-like odor, wet

S-6 : Loose, dark grayish brown (10YR, 4/2) fine
to medium SAND, little Silt, trace Gravel, trace
Brick, wet

S-7 : Medium dense, black (10YR, 2/1) fine SAND
and SILT, strong oil-like odor, oil-like staining, wet

S-8 : Loose, black (10YR, 2/1) fine to medium
SAND, some Silt, trace Gravel, strong oil-like odor,
oil-like staining, slight sheen, wet

Stand
Pipe

PVC
Riser
Filter
Sand

61.2

108

175

9

26

3.6

136

426

1 - The upper 6 feet was cleared using an air knife and soil vactor truck.  Soil samples were collected from the sidewalls.  Therefore,  blows and
SPT values are not applicable for the vacuum excavated portion of the boring.
2 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a miniRae 3000 Photoionization
Detector (PID) equipped with a 10.6 eV Lamp calibrated to a 100 ppmv isobutylene standard.  ND indicates reading below the instruments
detection limit of approximately 0.1 ppmv. N/A-Not Applicable, NM-Not Measured, bgs-below ground surface, WOH-Weight of Hammer
3 - 2" of crushed stone present at the surface.
4 - Water table observed at 6 feet bgs.

140
30

Hammer Type:

24
2.0

SS
Groundwater Depth (ft.)

Safety Hammer

Logged By:
Drilling Co.: Geologic

Dave Sheldon Drilling Method:

Type of Rig:
Rig Model:

Equipment Installed

Water DepthDate
1 Day

Truck Mounted
CME Ground Surface Elev. (ft.):

Date Start - Finish:

11:00 8.99

Sampler Type:
Sampler O.D. (in.): Stab. TimeTime

Sampler Length (in.):

Foreman:

MJB/SN

Final Boring Depth (ft.):

Boring Location:

34
5/27/2014 - 6/3/2014

See Plan
11.13

Rock Core Size:

H. Datum:
NAD 83

V. Datum:
NAVD 88

Hammer Weight (lb.):
Hammer Fall (in.): 6/4/14

Sample

Vactor/Drive & Wash

Auger or Casing O.D./I.D. (in):4 N/A

R
em

ar
k

See Log Key for explanation of sample description, identification procedures, and visual and odor impacts. Stratification
lines represent approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level
readings have been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to
other factors than those present at the times the measurements were made.
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5

24

24

24

24

24

24

24

24

24

15

19

0

20

5

15

2

23

17

S-9

S-10

S-11

S-12

S-13

S-14

S-15

S-16

S-17

3  2
3  3

3  2
1  1

WOH
1  1

3  2
3  2

WOH

WOH

WOH

WOH

WOH

19

FILL

ORGANIC SILT

16-18

18-20

20-22

22-24

24-26

26-28

28-30

30-32

32-34

-7.9

Strg

Strg

Strg

Strg

Strg

Slgt

Slgt

Slgt

Slgt

Slgt

S-9 : 0-7" Black (10YR, 2/1) fine to medium
SAND, some Silt, trace Gravel, strong oil-like odor,
oil-like staining, slight sheen, wet
7"-15" Black (10YR, 2/1) fine SAND and SILT,
some Gravel, oil-like coating, strong oil-like odor,
wet

S-10 : 0-3" Black (10YR, 2/1) fine SAND and SILT,
some Gravel, oil-like coating, strong oil-like odor,
wet
3"-7" Very dark brown (10YR, 3/1) fine to coarse
SAND, some Gravel, little Silt, strong oil-like odor,
oil-like coating, wet
7"-19" Very dark greenish gray (GLEY 1, 4/5GY)
SILTY CLAY, trace Shells, slight oil-like odor, wet

S-11 : Very soft cohesive soils, no recovery

S-12 : Medium stiff, greenish gray (GLEY 5, 10Y)
ORGANIC SILT, trace Shells, slight oil-like odor,
wet

S-13 : Very soft, greenish gray (GLEY 5, 10Y)
ORGANIC SILT, trace Shells, slight oil-like odor,
wet

S-14 : Very soft, greenish gray (GLEY 5, 10Y)
ORGANIC SILT, trace Shells, slight oil-like odor,
wet

S-15 : Very soft, greenish gray (GLEY 5, 10Y)
ORGANIC SILT, trace Shells, slight oil-like odor,
wet

S-16 : Very soft, very dark greenish gray (GLEY 1,
3/10Y) ORGANIC SILT, trace Shells, trace Wood
fibers, faint organic odor, wet

S-17 : Very soft, very dark greenish gray (GLEY 1,
3/10Y) ORGANIC SILT, trace Shells, trace Wood
fibers, faint organic odor, wet

Bentonite
Seal

Filter
Sand

Well
Screen

408

230

142

190

18

NM

24

19

10

2.5

2.3

1.4

5 - A groundwater monitoring well of the following construction was installed: 10 feet of 2" Diameter, Schedule 40, flush joint, threaded, 10-slot
PVC well screen at 34 feet bgs, 2" Diameter, Schedule 40, flush joint, threaded PVC Riser installed from 0-24 feet bgs; Filter Sand placed in
annulus from 22-34 feet bgs; Bentonite Seals installed from 22-23 feet bgs.  Remaining annulus filled with filter sand.  Well protected with a
stand pipe.

Sample
Equipment Installed
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See Log Key for explanation of sample description, identification procedures, and visual and odor impacts. Stratification
lines represent approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level
readings have been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to
other factors than those present at the times the measurements were made.
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34
ORGANIC SILT

-22.9

End of exploration at 34 feet.
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See Log Key for explanation of sample description, identification procedures, and visual and odor impacts. Stratification
lines represent approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level
readings have been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to
other factors than those present at the times the measurements were made.
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1

2

0.2CRUSHED STONE

FILL

0-19 10.9

Mod

Mod

Slgt

Slgt

Strg

 : None/Refer to GZ-314D Stand
Pipe

PVC
Riser

Bentonite
Seal

Filter
Sand

Well
Screen

1 - No sampling completed at this location. See GZ-314D for sampling details.  Stratum and impacts descriptions inferred from GZ-314D.
2 - A groundwater monitoring well of the following construction was installed: 15 feet of 2" Diameter, Schedule 40, flush joint, threaded, 10-slot
PVC well screen at 19 feet bgs. 2" Diameter, Schedule 40, flush joint, threaded PVC Riser installed from 0-4 feet bgs; Filter Sand placed in
annulus from 3-19 feet bgs; Bentonite Seals installed from 2-3 feet bgs.  Remaining annulus filled with filter sand.  Well protected with a stand
pipe.
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Hammer Type:

24
2.0

SS
Groundwater Depth (ft.)

Safety Hammer

Logged By:
Drilling Co.: Geologic

Dave Sheldon Drilling Method:

Type of Rig:
Rig Model:

Equipment Installed

Water DepthDate
1 Day

Truck Mounted
CME Ground Surface Elev. (ft.):

Date Start - Finish:

11:05 9.05

Sampler Type:
Sampler O.D. (in.): Stab. TimeTime

Sampler Length (in.):

Foreman:

MJB/SN

Final Boring Depth (ft.):

Boring Location:

19
5/27/2014 - 6/3/2014

See Plan
11.13

Rock Core Size:

H. Datum:
NAD 83

V. Datum:
NAVD 88

Hammer Weight (lb.):
Hammer Fall (in.): 6/4/14

Sample

Vactor/Drive & Wash

Auger or Casing O.D./I.D. (in):4 N/A
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See Log Key for explanation of sample description, identification procedures, and visual and odor impacts. Stratification
lines represent approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level
readings have been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to
other factors than those present at the times the measurements were made.
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FILL

-7.9

Strg

Strg

Strg

Strg

Slgt

End of exploration at 19 feet.

Sample
Equipment Installed
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See Log Key for explanation of sample description, identification procedures, and visual and odor impacts. Stratification
lines represent approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level
readings have been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to
other factors than those present at the times the measurements were made.
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1
2
3

4

N/A

N/A

N/A

24

24

24

24

24

N/A

N/A

N/A

8

8

5

11

13

S-1

S-2

S-3

S-4

S-5

S-6

S-7

S-8

6  4
3  4

3  2
2  3

3  2
2  2

2  1
2  2

4  3
3  4

0.2CRUSHED STONE

FILL

0-2

2-4

4-6

6-8

8-10

10-12

12-14

14-16

10.0

Slgt

Slgt

Slgt

Slgt

Slgt

Strg

Strg

S-1 : Gray brown (10YR, /2) fine to coarse SAND,
little Gravel, little Silt, dry, slight oil-like odor

S-2 : Black (10YR, 2/1) fine to medium SAND, little
Silt, little Gravel, little (-) Ash, trace Slag, trace
Brick, trace coal, slight oil-odor, moist, oil-like
staining

S-3 : Black (10YR, 2/1) fine to medium SAND, little
Silt, little Gravel, little (-) Ash, trace Slag, trace
Brick, trace coal, slight oil-odor, moist, oil-like
staining

S-4 : 0-5" Yellow brown (10YR, 5/6 fine SAND and
SILT, trace gravel, slight oil-like odor, wet
5"-8" Black (10YR, 2/1) fine to coarse SAND,
some Silt, slight oil-like odor, black oil-like staining,
wet

S-5 : Loose green gray (GLEY 1, 10Y) fine SAND,
some SIlt, moderate oil-like odor, slight sheen,
wet, top 2" strong oil-like odor

S-6 : Loose, very dark green gray (GLEY 1,
3/10Y) fine SAND, some Silt, slight sheen, strong
oil-like odor, wet

S-7 : Very loose, very dark green gray (GLEY 1,
3/10Y) fine to medium SAND, some Gravel, some
Silt, slight sheen, strong oil-like odor, wet

S-8 : 0-7" Very dark green gray (GLEY 1, 3/10Y)
fine to medium SAND, some Gravel, some Silt,
slight sheen, strong oil-like odor, wet, oil-like
coating (4"-5")

Stand
Pipe

PVC
Riser

41

38

37

102

106

186

188

152

90

114

1 - The upper 6 feet was cleared using an air knife and soil vactor truck.  Soil samples were collected from the sidewalls.  Therefore,  blows and
SPT values are not applicable for the vacuum excavated portion of the boring.
2 - The headspace of soil samples was screened for Total Volatile Organic Compounds (TVOCs) using a miniRae 3000 Photoionization
Detector (PID) equipped with a 10.6 eV Lamp calibrated to a 100 ppmv isobutylene standard.  ND indicates reading below the instruments
detection limit of approximately 0.1 ppmv. N/A-Not Applicable, NM-Not Measured, bgs-below ground surface, WOH-Weight of Hammer
3 - 2" Crushed stone present at the surface
4 - Water table observed at 6 feet bgs.
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30

Hammer Type:

24
2.0

SS
Groundwater Depth (ft.)

Safety Hammer

Logged By:
Drilling Co.: Geologic

Dave Sheldon Drilling Method:

Type of Rig:
Rig Model:

Equipment Installed

Water DepthDate
2 Hrs

Truck Mounted
CME Ground Surface Elev. (ft.):

Date Start - Finish:

11:30 8.99

Sampler Type:
Sampler O.D. (in.): Stab. TimeTime

Sampler Length (in.):

Foreman:

MJB/SN

Final Boring Depth (ft.):

Boring Location:

30
5/28/2014 - 6/4/2014

See Plan
10.17

Rock Core Size:

H. Datum:
NAD 83

V. Datum:
NAVD 88

Hammer Weight (lb.):
Hammer Fall (in.): 6/4/14

Sample

Vactor/Drive & Wash

Auger or Casing O.D./I.D. (in):4 N/A

R
em

ar
k

See Log Key for explanation of sample description, identification procedures, and visual and odor impacts. Stratification
lines represent approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level
readings have been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to
other factors than those present at the times the measurements were made.
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5

24

24

27

24

24

24

24

7

17

9

22

24

24

24

S-9

S-10

S-11

S-12

S-13

S-14

S-15

2  3
4  7

2  2
1  1

WOH

WOH

WOH

WOH

WOH

18

30

FILL

ORGANIC SILT

16-18

18-20

20-22

22-24

24-26

26-28

28-30

-7.8

-19.8

Strg

Strg

Slgt

Slgt

Slgt

Slgt

7"-13" Black (10YR, 2/1) fine to coarse SAND,
trace Shells, trace Gravel, oil-like coating, strong
oil-like odor, wet

S-9 : Loose, black (1-YR, 2/1) fine to coarse
SAND, little Gravel, oil-like coated, strong oil-like
odor, wet, from 4"-7" color changes to more yellow
brown (10YR, 3/4)

S-10 : Very soft, very dark green gray (GLEY 1,
3/10Y) ORGANIC SILT, trace Shells, slight oil-like
odor, wet

S-11 : Very soft, very dark green gray (GLEY 1,
3/10Y) ORGANIC SILT, trace Shells, slight oil-like
odor, wet

S-12 : Very soft, very dark green gray (GLEY 1,
3/10Y) ORGANIC SILT, trace Shells, slight oil-like
odor, wet

S-13 : Very soft, very dark green gray (GLEY 1,
3/10Y) ORGANIC SILT, trace Shells, slight oil-like
odor, wet

S-14 : Very soft, very dark green gray (GLEY 1,
4/10Y) ORGANIC SILT, trace Shells, trace fine
Sand, trace Wood, wet

S-15 : Very soft, dark green gray, ORGANIC SILT,
trace Shells, 1/8" seam of fine Sand at 18", wet

End of exploration at 30 feet.

Bentonite
Seal

Filter
Sand

Well
Screen

6.6

26

20

1.5

0.9

1.6

ND

5 - A groundwater monitoring well of the following construction was installed: 10 feet of 2" diameter, schedule 40, flush joint, threaded, 10-slot
PVC well screen at 30 feet bgs. 2" Diameter, Schedule 40, flush joint, threaded PVC Riser installed from 0-20 feet bgs; Filter Sand placed in
annulus from 19.5-30 feet bgs; Bentonite Seals installed from 18-19.5 feet bgs.  Remaining annulus filled with filter sand.  Well protected with a
stand pipe.

Sample
Equipment Installed
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em
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k

See Log Key for explanation of sample description, identification procedures, and visual and odor impacts. Stratification
lines represent approximate boundaries between soil and bedrock types. Actual transitions may be gradual. Water level
readings have been made at the times and under the conditions stated. Fluctuations of groundwater may occur due to
other factors than those present at the times the measurements were made.
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TEST PIT FIELD LOG

GZA GEOENVIRONMENTAL, INC. TEST PIT NO.: TP-301  

530 BROADWAY, PROVIDENCE, RI  

FILE NO.:   33554

GEOTECHNICAL/GEOHYDROLOGICAL LOCATION:    

CONSULTANTS Providence, Rhode Island DATE:  6/17/14

EXCAVATION EQUIPMENT

GZA ENGINEER:  Sophia Narkiewicz CONTRACTOR: DATUM: N/A

OPERATOR: Victor Delgado GROUND ELEV.: NM

WEATHER:  Sunny 70s MAKE: CAT MODEL: 430E TIME STARTED: 0800

CAPACITY: ICY REACH: 15 feet TIME COMPLETED: 1600

BOULDER

DEPTH PPM EXCAV. COUNT REMARK

EFFORT QTY. CLASS NO.

 0.0.5' 0  Gray 3/4" Crushed Stone, Dry  

-1- 0.5'-1' 0 Gray (10YR, 5/2) fine to coarse SAND, little Gravel, trace Silt, Dry E --

  

-2- 1.5'-5.5' 0 E -- 1

Wood, trace Brick, trace Metal, trace Slag, trace construction debris   

-3- E --

-4-

-5-

5.5'-13' 195 Black (10YR, 2/2) fine to coarse SAND, little Gravel, little Cobble, trace Slag, trace   2

-6- Silt, trace Wood, trace metal, trace (+) Coal, trace (+) Brick, moderate oil-like odor, E -- 3

trace blue staining, oil-like staining

-7-

  

-8-

-9-

-10-

-11-

-12-

  4

13' + NM Gray (10YR, 5/2) CLAYEY SILT, Wet E -- 5

6

REMARKS: 

N/A=Not Applicable

1 Poly layer observed at 1.5 feet bgs and 5.5 feet bgs NM=Not Measured

2. Pile/wood observed at 7 feet bgs and 10 feet bgs.

3. PID reading around hole around 6 ppm.

4. Water observed at 11 feet bgs.

5. Oil seeping in from the south at the water table.

6. Recovery well (12" diameter) set at 13.25 feet bgs-screened from 8 to 13 feet bgs.

TEST PIT PLAN LEGEND:

10

TRACE (TR) 0-10%

SIZE RANGE LETTER LITTLE (LI) 10-20% E EASY

CLASSIFICATION DESIGNATION SOME (SO) 20-35% M MODERATE

6"-18" A AND 35-50% D DIFFICULT

NORTH 18"-36" B

VOLUME=   50 CY 36" OR LARGER C OBSERVED GROUNDWATER LEVEL

-14-

5

PROPORTIONS EXCAVATION

BOULDER COUNT USED EFFORT

PROJECT

642 Allens Avenue

Clean Harbors

-13-

CLIENT:           National Grid

Dark brown (10YR, 3/2) fine to coarse SAND, little Gravel, little Silt, trace Coal, trace



BORING NO.

Page No. 1 of 2

Project No.

GS Elev.
N/A ft. # of SPT Samples 13

Boring Coordinates N/A

Length of Rock core ( ft

Shawn Ingram (Roux) EQUIPMENT SAMPLER CORE

Type Split Spoon Total Depth of Boring 71 ft.

Size I.D. 2"

Hammer Wt. Hyd # of Shelby Tubes 1
Hammer Fall

Depth 

(ft)

Pen 

(in)
Rec (in)

Blows per 6" 

(RQD %)

SS(1 6(8 24 10 12/4/3/3

SS(2 9(11 24 0 4/2/2/3 No Recovery.

SS(3 14(16 24 2 5/3/2/1

SS(4 19(21 24 28 woh(18")/2

US(1 22(23 30 15 Push Shelby tube undisturbed sample.

SS(5 24(26 24 18 1/woh/1/1

SS(6 29(31 24 12 2/13/12/7

SS(7 34(36 24 14 13/9/10/6

SS(8 39(41 24 15 5/6/8/10

Borehole No.

    CONSULTING ENGINEERS

SB(01

S
tr

at
a

Sample Description

R
em

ar
k

s

Providence LNG

CASING

4"

27 WORMWOOD, SUITE 200

BOSTON, MA 02210(1625

ProjectWEIDLINGER ASSOCIATES, INC.

SB(01

Borehole 

Depth (ft)

Sample Information

Phone: (617) 250(4100

Boring

Kiewit

No.

Geologic

Location

Finish
DATE

Client

6/3/2015

Contractor

Driller

Location Providence , RI

PROJECT

Start

6/3/2015

See attached plan

Notes: 

Hyd.

Providence LNG

WAI Rep.

Dave

21524028

S
IL

T

WIDELY GRADED SAND WITH GRAVEL (SP); ~80% fine 

to medium sand; ~ 15% fine gravel; <5% fines; gray; 

petroleum odor.

O
R

G
A

N
IC

 S
IL

T
F

IL
L

WIDELY GRADED SAND WITH SILT AND GRAVEL 

(SW(SM); ~70% fine to medium subrounded sand; ~20% 

subangular fine gravel; ~10% fines; brown.

SILT (ML); homogeneous silt; <5% sand; brown.

NARROWLY GRADED GRAVEL (GW); fine gravel; <5% 

sand and fines; gray; petroleum odor and sheen.

SILT (ML); homogeneous organic silt; <10% fine sand; dark 

gray. 

WIDELY GRADED SAND WITH SILT AND GRAVEL 

(SW(SM); ~70% fine to medium subrounded sand; ~20% 

subangular fine gravel; ~10% fines; dark gray. 

WIDELY GRADED SAND WITH SILT AND GRAVEL 

(SW(SM); ~70% fine to medium subrounded sand; ~20% 

subangular fine gravel; ~10% fines; dark gray. 
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BORING NO.

Page No. 2 of 2

Project No.

Depth 

(ft)

Pen 

(in)
Rec (in)

Blows per 6" 

(RQD %)

SS(9 44(46 24 18 5/6/9/10

SS(10 49(51 24 16 9/6/11/9

SS(11 54(56 24 18 5/7/10/9

SS(12 59(61 24 13 7/9/11/9

SS(13 69(71 24 20 8/8/12/10

Borehole No.Notes:

S
tr

at
a

D
ep

th
 

(f
t)

Phone: (617) 250(4100

Sample Information

No.

PROJECT
Providence LNG

SB(01

SB(01

R
em

ar
k

s

Sample Description

WIDELY GRADED SAND (SW); fine to medium subrounded 

sand; >5% fines; light brown and light gray.

SILT (ML); homogeneous silt; <5% fine sand; light gray.

SILT (ML); homogeneous silt; <5% fine sand and fine gravel; 

light gray. 

WIDELY GRADED SAND (SW); fine to medium subrounded 

sand; >5% fines; light brown and light gray.

Bottom of Boring, 71 feet

S
IL

T

WIDELY GRADED SAND (SW); ~80% fine to medium 

subrounded sand; ~15% fine gravel; >5% fines; light brown and 

light gray.

27 WORMWOOD, SUITE 200

WEIDLINGER ASSOCIATES, INC.
Providence LNG

Location

21524028

Providence, RI

         CONSULTING ENGINEERS
Project

BOSTON, MA 02210(1625
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BORING NO.

Page No. 1 of 2

Project No.

GS Elev.
N/A ft. # of SPT Samples 14

Boring Coordinates N/A

Length of Rock core ( ft

Shawn Ingram (Roux) EQUIPMENT SAMPLER CORE

Type Split Spoon Total Depth of Boring 71 ft.

Size I.D. 2"

Hammer Wt. Hyd # of Shelby Tubes 0
Hammer Fall

Depth 

(ft)

Pen 

(in)
Rec (in)

Blows per 6" 

(RQD %)

SS(1 6(8 24 9 9/6/6/4

SS(2 9(11 24 4 3/3/3/4

SS(3 14(16 24 5 2/woh/1/1

SS(4 19(21 24 7 12/6/6/3

SS(5 24(26 24 8 12/6/6/3

SS(6 29(31 24 10 5/3/3/3

SS(7 34(36 24 18 3/1/woh/9

SS(8 39(41 24 12 13/9/23/17

Location Providence , RI

PROJECT

Start

6/2/2015

See attached plan

Notes: 

Hyd.

Providence LNG

WAI Rep.

Dave

21524028

WIDELY GRADED SAND WITH GRAVEL (SW); ~70% 

fine to medium sand; ~25% fine subangular gravel; <5% 

fines; dark gray.

WIDELY GRADED SAND (SW); Mostly fine to medium 

sand; <5% fines and fine subangular fine gravel; gray.

Phone: (617) 250(4100

Boring

Kiewit

No.

Geologic

Location

Finish
DATE

Client

6/2/2015

Contractor

Driller

SB(02

Borehole 

Depth (ft)

Sample Information

Borehole No.

NARROWLY GRADED GRAVEL (GP); mostly fine 

subangular gravel; <5% fines; brown and gray.

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% 

medium to coarse subrounded sand; ~20% fine subangular 

gravel; brown.

NARROWLY GRADED GRAVEL WITH SAND (GP); 

~60% fine subangular gravel; ~40% fine to course, 

subrounded sand; gray; petroleum odor.

WIDELY GRADED SAND WITH SILT AND GRAVEL 

(SW(SM); ~60% fine to medium sand; ~30% fine 

subangular gravel; ~10% fines; dark gray.

F
IL

L

WIDELY GRADED SAND (SW) and SILT WITH SAND 

(ML);  Mostly fine to medium sand; <5% fines; A stratified 

layer (4 inches) organic silt; dark gray. 

O
R

G
A

N
IC

 

S
IL

T
S

A
N

D WIDELY GRADED SAND WITH GRAVEL; ~80% medium 

to coarse subrounded sand; ~20% fine subangular gravel; 

>5% fines; brown.

    CONSULTING ENGINEERS

SB(02

S
tr

at
a

Sample Description

R
em

ar
k

s

Providence LNG

CASING

4"

27 WORMWOOD, SUITE 200

BOSTON, MA 02210(1625

ProjectWEIDLINGER ASSOCIATES, INC.
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BORING NO.

Page No. 2 of 2

Project No.

Depth 

(ft)

Pen 

(in)
Rec (in)

Blows per 6" 

(RQD %)

SS(9 44(46 24 10 9/7/7/7

SS(10 49(51 24 10 6/6/8/7

SS(11 54(56 24 8 8/7/8/7

SS(12 59(61 24 12 3/3/7/7

SS(13 64(66 24 12 13/16/17/16

SS(14 69(71 24 12 12/15/18/18

WEIDLINGER ASSOCIATES, INC.
Providence LNG

         CONSULTING ENGINEERS
Project

BOSTON, MA 02210(1625
Location

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% fine to 

medium subrounded sand; ~20% fine subangular gravel; dark 

brown.

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% medium 

to coarse subrounded sand; ~20% fine subangular gravel; 

brown.

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% medium 

to coarse subrounded sand; ~20% fine subangular gravel; light 

gray and light brown.

Providence , RI
27 WORMWOOD, SUITE 200

SB(02

R
em

ar
k

s

Sample Description

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% medium 

to coarse subrounded sand; ~20% fine subangular gravel; 

brown.

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% medium 

to coarse subrounded sand; ~20% fine subangular gravel; light 

gray and light brown.

Notes:

S
tr

at
a

D
ep

th
 

(f
t)

Phone: (617) 250(4100

Sample Information

No.

PROJECT

21524028

Bottom of Boring, 71 feet

Borehole No.

S
A

N
D

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% medium 

to coarse subrounded sand; ~20% fine subangular gravel; 

brown.

Providence LNG
SB(02
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BORING NO.

Page No. 1 of 2

Project No.

GS Elev.
N/A ft. # of SPT Samples 10

Boring Coordinates N/A

Length of Rock core ( ft

Shawn Ingram (Roux) EQUIPMENT SAMPLER CORE

Type Split Spoon Total Depth of Boring 51 ft.

Size I.D. 2"

Hammer Wt. Hyd # of Shelby Tubes 2
Hammer Fall

Depth 

(ft)

Pen 

(in)
Rec (in)

Blows per 6" 

(RQD %)

SS(1 6(8 24 5 7/4/4/3

SS(2 9(11 24 5 8/6/5/4

SS(3 14(16 24 10 7/4/3/3

SS(4 19(21 24 11 3/1/2/1

US(1 21(23 30 24 Push Shelby tube undisturbed sample.

SS(5 24(26 24 17 woh(12")/2/1

SS(6 29(31 24 18 8/6/5/4

US(2 31(33 30 22 Push Shelby tube undisturbed sample.

SS(7 34(36 24 24 6/6/5/4

SS(8 39(41 24 24 1/2/3/9

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% 

medium to coarse subrounded sand; ~20% fine subangular 

gravel; gray.

WIDELY GRADED SAND WITH SILT (SW(SM); ~80% fine 

to medium subrounded sand; ~20% fine subangular gravel; 

gray; petroleum odor.

Location Providence , RI

PROJECT

Start

6/1/2015

See attached plan

Notes: 

Hyd.

Providence LNG

WAI Rep.

Dave

21524028

F
IL

L
O

R
G

A
N

IC
 S

IL
T

SILT WITH SAND (ML);  ~85% medium plasticity organic 

silt; ~15% fine sand; dark gray. 

SB(04

Borehole 

Depth (ft)

Sample Information

Phone: (617) 250(4100

Boring

Kiewit

No.

Geologic

Location

Finish
DATE

Client

6/1/2015

Contractor

Borehole No.

    CONSULTING ENGINEERS

SB(04

S
tr

at
a

Sample Description

R
em

ar
k

s

Providence LNG

CASING

4"

27 WORMWOOD, SUITE 200

BOSTON, MA 02210(1625

ProjectWEIDLINGER ASSOCIATES, INC.

Driller

SILT WITH GRAVEL (ML);  medium plasticity organic silt; 

>5% fine subangular gravel; dark gray. 

WIDELY GRADED SAND WITH SILT (SW(SM); ~50% fine 

to medium subrounded sand; ~50% organic silt; dark gray. 

WIDELY GRADED SAND WITH SILT (SW(SM); ~50% fine 

to medium subrounded sand; ~50% organic silt; dark gray. 

WIDELY GRADED SAND WITH SILT (SW(SM); ~50% fine 

to medium subrounded sand; ~50% organic silt; dark gray. 

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% 

fine to medium sand; ~20% fine subangular fine gravel; 

gray.
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BORING NO.

Page No. 2 of 2

Project No.

Depth 

(ft)

Pen 

(in)
Rec (in)

Blows per 6" 

(RQD %)

SS(9 44(46 24 14 24/18/16/14

SS(10 49(51 24 8 23/12/13/13

WEIDLINGER ASSOCIATES, INC.
Providence LNG

         CONSULTING ENGINEERS
Project

BOSTON, MA 02210(1625
Location Providence , RI

21524028

Providence LNG
Notes:

D
ep

th
 

(f
t)

Phone: (617) 250(4100

Sample Information

No.

27 WORMWOOD, SUITE 200

SB(04

SB(04

R
em

ar
k

s

Sample Description

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% fine to 

medium subrounded sand; ~20% fine subangular gravel; brown 

and gray.

Borehole No.

Bottom of Boring, 51 feet

S
A

N
D

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% fine to 

medium subrounded sand; ~20% fine subangular gravel; brown 

and gray.

S
tr

at
a

PROJECT

45

50

55

60

65

70

75

80

85

B.7 of 10

88.24.12-REQ-001-RE-0004-001 - Packet 88.24.12-REQ-001-004 -  Fields Point Liquefaction Project -  2013128 - Received: 09/18/2015 



BORING NO.

Page No. 1 of 3

Project No.

GS Elev.
ft. # of SPT Samples 19

Boring Coordinates

Length of Rock core ft

Shawn Ingram (Roux) EQUIPMENT SAMPLER CORE

Type Split Spoon Total Depth of Boring 101 ft.

Size I.D. 2"

Hammer Wt. Hyd # of Shelby Tubes 3
Hammer Fall

Depth 

(ft)

Pen 

(in)
Rec (in)

Blows per 6" 

(RQD %)

SS-1 0-2 24 18 6/9/12/11

SS-2 4-6 24 15 5/3/3/2

SS-3 9-10.5 18 8 6/4/5/78

SS-4 14-16 24 10 7/4/5/4

SS-5 19-21 24 24 w.o.h

US-1 21-23 30 25 Push Shelby tube. Undisturbed

US-2 24-26 30 23 Push

US-3 27-29 30 25 Push

SS-6 29-31 24 24 w.o.h

SS-7 34-36 24 5 w.o.h

SS-8
39-41 24 24 w.o.h

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% 

medium to coarse subrounded sand; ~20% fine subangular 

gravel; black; petroleum odor.

SILT (ML); ~90% organic silt; ~10% fine sand; dark gray. 

Shelby tube. Undisturbed

SILT (ML); ~90% organic silt; ~10% fine sand; dark gray. 

SILT (ML); ~90% organic silt; ~10% fine sand; shell 

fragment clogged the spoon and impacted recovery;  dark 

gray. 

SILT (ML); ~90% organic silt; ~10% fine sand; dark gray. 

    CONSULTING ENGINEERS

SB-06

S
tr

at
a

Sample Description

R
em

ar
k

s

Providence LNG

CASING

4"

27 WORMWOOD, SUITE 200

BOSTON, MA 02210-1625

ProjectWEIDLINGER ASSOCIATES, INC.

Driller

SB-06

Borehole 

Depth (ft)

Sample Information

Phone: (617) 250-4100

Boring

Kiewit

No.

Geologic

Location

Finish
DATE

Client

7/17/2015

Contractor

Borehole No.

Location Providence , RI

PROJECT

Start

7/16/2015

Notes: 

Hyd.

Providence LNG

WAI Rep.

Ray and Dave

21524028

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% 

medium to coarse subrounded sand; ~20% fine subangular 

gravel; light brown.

Shelby tube. Undisturbed

O
R

G
A

N
IC

 S
IL

T
F

IL
L

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% 

medium to coarse subrounded sand; ~20% fine subangular 

gravel; light brown.

WIDELY GRADED SAND WITH GRAVEL (SW); ~80% 

medium to coarse subrounded sand; ~20% fine subangular 

gravel; light brown; Stone/concrete foundation prevented 

advancing spoon past 10.5 ft. concre
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BORING NO.

Project No. Page No. 2 of 3

Depth 

(ft)

Pen 

(in)
Rec (in)

Blows per 6" 

(RQD %)

SS-9 44-46 24 24 w.o.h

SS-10 49-51 24 24 w.o.h

SS-11 54-56 24 24 woh/woh/3/3

SS-12 59-61 24 24 woh/12/6/3

SS-13 64-66 24 15 3/2/5/4

SS-14 69-71 24 6 8/6/5/4

SS-15 74-76 24 1 3/2/3/4

SS-16 80-81 24 24 woh/woh/3/4

SS-17 84-86 24 20 6/11/9/12

Borehole No.Notes:

S
tr

a
ta

D
ep

th
 

(f
t)

Phone: (617) 250-4100

Sample Information

No.

PROJECT

O
R

G
A

N
IC

 S
IL

T
S

A
N

D

Providence LNG
SB-06

SB-06

R
em

a
rk

s

Sample Description

SILT (ML); ~90% organic silt; ~10% fine sand; dark gray. 

SILT (ML); ~90% organic silt; ~10% fine sand; dark gray. 

WIDELY GRADED SAND (SW); ~95% F to C sand; gray

SILT (ML); ~90% organic silt; ~10% fine sand; dark gray. 

59-60 - SILT (ML); ~90% organic silt; ~10% fine sand; dark gray. 

60.5-61 - SILT (ML); ~90% organic silt; ~10% fine sand; dark gray. 

60-60.5 - WIDELY GRADED SAND (SW); ~95% F to M sand; gray

27 WORMWOOD, SUITE 200

WEIDLINGER ASSOCIATES, INC.
Providence LNG

Location

21524028

Providence, RI

         CONSULTING ENGINEERS
Project

BOSTON, MA 02210-1625

SILT (ML); ~90% organic silt; ~10% fine sand; dark gray. 

70-80 - SILT (ML); ~95% organic silt; black. 

80-81 - SILT (ML); ~95% organic silt; dark gray. 

WIDELY GRADED SAND (SW); ~95% F to M sand; gray

64-65 - WIDELY GRADED SAND (SW); ~95% F to C sand; gray

65-66 - SILT (ML); ~90%  silt; ~10% fine sand; dark brown. 
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BORING NO.

Project No. Page No. 3 of 3

Depth 

(ft)

Pen 

(in)
Rec (in)

Blows per 6" 

(RQD %)

SS-18 89-91 24 0 7/7/12/7 No recovery

SS-19 99-101 24 18 9/9/14/22

BOTTOM OF BORING, 101 FT

Borehole No.

SB-06

Sample Description

SB-06

R
em

ar
k

s

Notes:

S
tr

at
a

         CONSULTING ENGINEERS

D
ep

th
 

(f
t)

Location

21524028

Providence, RI

Project

27 WORMWOOD, SUITE 200

Providence LNG

WEIDLINGER ASSOCIATES, INC.
Providence LNG

Sample Information

No.

PROJECT

Phone: (617) 250-4100

BOSTON, MA 02210-1625

WIDELY GRADED SAND (SW); ~95% F to M sand; light 

brown. 

S
A

N
D
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SS

SS

SS

SS

SS

SS

VANE

SS

0.0

5.0

9.0

14.0

16.0

19.0

21.0

23.0

12-15-20-15

8-4-6-5

12-9-11-10

10-4-1-1

1-WOH-
WOH-WOH

9-4-2-2

WOP-WOP-
WOP-WOP

20-16-10-8

SM

SM

OH

 1.1 
2.0

 0.8 
2.0

 0.3 
2.0

 0.5 
2.0

 1.4 
2.0

 0.7 
2.0

 0.3 
2.0

 2.0 
2.0

S1

S2

S3

S4

S5

S6

S7

S8

0.0 - 9.0ft
Brown, fine to coarse SAND,
some silt, trace gravel
(FILL).

9.0 - 19.4ft
Dark gray, silty fine to coarse
SAND, trace to little gravel.

19.4 - 34.0ft
Dark gray, organic SILT to
organic silty fine SAND,
trace shells.

35

10

20

5

0

6

0

26

SAMPLE INFORMATION

S
A

M
P

LE
T

Y
P

E

S
A

M
P

LE
D

E
P

T
H

Fill (made ground) USCS Silty Sand (SM)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Well-graded
Sand (SW)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/15/16
DATE COMPLETED:  1/18/16

COORDS:  N: 260,792.90   E: 356,903.17
GS ELEVATION:  11.7 ft
WEATHER:  Cloudy
TEMPERATURE:   34 deg F

G
R

A
P

H
IC

LO
G

DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45

E
LE

V
A

T
IO

N
 ft

10

5

0

-5

-10

D
E

P
T

H
 ft

0.0

5.0

10.0

15.0

20.0

25.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  1.7 ft
ELEVATION W.L.:  10.0 ft
DATE W.L.:  1/18/2016
TIME W.L.:  08:00

Log continued on next page

SHEET 1 of  3
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  61.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-201 (KW-1)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane

00
3A

 M
A

N
C

H
E

S
T

E
R

 N
H

 G
E

O
T

E
C

H
N

IC
A

L 
S

O
IL

/R
X

  C
H

I L
N

G
 B

U
N

D
 H

IG
H

W
A

LL
 .G

P
J 

 G
O

LD
E

R
 N

H
 2

01
1.

G
D

T
  

5/
10

/1
6

Top 4": Gray, moist, dense, fine SAND, little silt, (SM). Pp=1536psf
Bottom 9": Reddish brown, moist, dense, fine to coarse SAND, little silt,
trace gravel, (SM). PID=0.1ppm

Dark brown, wet, loose, fine to coarse SAND, some silt, trace gravel,
(SM). Slight hydrocarbon odor. PID=0.0ppm

Dark gray, wet, medium dense, fine to coarse SAND, some silt, trace
gravel, (SM). Strong hydrocarbon odor and visible sheen. PID=12.0ppm

Gray, wet, loose, silty SAND, trace gravel, (SM). Strong hydrocarbon
odor and visible sheen. PID=3.0ppm

Dark gray, wet, very loose, silty medium to coarse SAND, little fine to
medium gravel, (SM). Strong hydrocarbon odor and visible sheen.
PID=1.5ppm

Top 5": Gray, wet, loose, silty fine to coarse SAND, little gravel, (SM).
Strong hydrocarbon odor.
Bottom 3": Dark gray to black, loose, organic SILT, (OH). Pp=1000psf, Tv
= 100 psf.

Dark gray, wet, very loose, organic SILT, some shell fragments, (OH).
0.5" seam of dark gray, silty fine to coarse SAND, some shell fragments,
some gravels, (SM). PID=0.4ppm
V1: (21.5-22) Su = 133 psf; Remolded Su = 300 psf

V2: (22.5-23) Su = 250 psf; Remolded Su = 359 psf

Top 12": Dark gray, wet, medium dense, silty fine SAND, trace shell
fragments, (SM).
Bottom 12": Dark gray, wet, very stiff, organic SILT, trace shell fragments,
(OH). PID=0.1ppm



SS

SS

SS

SS
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29.0

34.0

39.0
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49.0

5-3-4-3

4-2-12-100/2"

18-22-20-23

13-10-24-23

32-26-20-16

18-10-12-13

OH

SW

 2.0 
2.0

 0.9 
1.7

 0.9 
2.0

 0.8 
2.0

 0.6 
2.0

 0.0 
2.0

S9

S10

S11

S12

S13

34.0 - 61.0ft
Dark brown, fine to coarse
SAND, trace gravel, trace
silt, (Outwash).
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46
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SAMPLE INFORMATION

S
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D

E
P

T
H

Fill (made ground) USCS Silty Sand (SM)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Well-graded
Sand (SW)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/15/16
DATE COMPLETED:  1/18/16

COORDS:  N: 260,792.90   E: 356,903.17
GS ELEVATION:  11.7 ft
WEATHER:  Cloudy
TEMPERATURE:   34 deg F

G
R

A
P

H
IC
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G

DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45

E
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V
A

T
IO

N
 ft

-15
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-25

-30

-35

D
E

P
T

H
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25.0

30.0

35.0

40.0

45.0

50.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  1.7 ft
ELEVATION W.L.:  10.0 ft
DATE W.L.:  1/18/2016
TIME W.L.:  08:00

Log continued on next page

SHEET 2 of  3
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  61.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-201 (KW-1)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Top 6": Dark gray, wet, loose, silty fine to coarse SAND, trace fine gravel,
trace shell fragments, (SM).
Bottom 18": Dark gray, wet, medium stiff, organic SILT, trace fine gravel,
trace shell fragments, (OH).

Dark gray, wet, medium dense, silty fine to coarse SAND, some shell
fragments, trace fine gravel, (SM). PID=0.0ppm

Brown, wet, hard, SILT, little fine sand, trace shells, (ML). 1.5" thick seam
of gravel. PID=0.0ppm

Dark brown, wet, dense, fine to coarse SAND, trace gravel, trace silt,
(SW). PID=0.0ppm

Dark brown, wet, dense, fine to coarse SAND, trace gravel, trace silt,
(SP). PID=0.0ppm

NO RECOVERY.
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54.0

59.0

18-10-12-13

24-17-19-22

11-11-20-24

SW

 0.0 
2.0

 1.0 
2.0

 2.0 
2.0

S14

S15

22

36

31

Boring completed at 61.0 ft

Notes:
1. Borehole backfilled with cuttings to ground surface.

SAMPLE INFORMATION

S
A

M
P

LE
T

Y
P

E

S
A

M
P

LE
D

E
P

T
H

Fill (made ground) USCS Silty Sand (SM)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Well-graded
Sand (SW)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/15/16
DATE COMPLETED:  1/18/16

COORDS:  N: 260,792.90   E: 356,903.17
GS ELEVATION:  11.7 ft
WEATHER:  Cloudy
TEMPERATURE:   34 deg F

G
R

A
P

H
IC
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G

DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45

E
LE

V
A

T
IO

N
 ft

-40

-45

D
E

P
T

H
 ft

50.0

55.0

60.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  1.7 ft
ELEVATION W.L.:  10.0 ft
DATE W.L.:  1/18/2016
TIME W.L.:  08:00

SHEET 3 of  3
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  61.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-201 (KW-1)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Reddish brown, wet, dense, fine to coarse SAND, trace fine gravel, trace
silt, (SW). PID=0.0ppm

Upper 18": Orange to reddish brown, wet, dense, medium to coarse
SAND, trace gravel, (SP).
Bottom 6": Gray, wet, dense, fine SAND, little silt, (SM).
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VANE

SS

0.0

5.0

9.0

14.0

19.0

21.0

23.0

10-10-25-21

30-23-23-23

41-21-13-9

18-13-13-13

1-1-1-1

1-1-1-1

1-1-1-2

SP

OH

 1.1 
2.0

 1.0 
2.0

 0.7 
2.0

 0.9 
2.0

 1.3 
2.0

 2.0 
2.0

 2.0 
2.0

S1

S2

S3

S4

S5

S6

S7

0.0 - 19.0ft
Dark grayish brown, fine to
coarse SAND to silty fine to
medium SAND, trace to little
gravel (FILL).

19.0 - 69.0ft
Dark brown to dark gray,
organic SILT to fine to
medium sandy CLAY, trace
shells and wood fragments.
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2

2

2

SAMPLE INFORMATION

S
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S
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M
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LE
D

E
P

T
H

Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Poorly-graded
Sand (SP)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/20/16
DATE COMPLETED:  1/21/16

COORDS:  N: 260,939.76   E: 356,963.61
GS ELEVATION:  10.8 ft
WEATHER:  Clear, windy
TEMPERATURE:   18-25 deg F

G
R

A
P

H
IC
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G

DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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N
 ft
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15.0

20.0

25.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  0.2 ft
ELEVATION W.L.:  10.6 ft
DATE W.L.:  1/21/2016
TIME W.L.:  07:30

Log continued on next page

SHEET 1 of  4
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  81.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-202 (KW-4)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane

00
3A

 M
A

N
C

H
E

S
T

E
R

 N
H

 G
E

O
T

E
C

H
N

IC
A

L 
S

O
IL

/R
X

  C
H

I L
N

G
 B

U
N

D
 H

IG
H

W
A

LL
 .G

P
J 

 G
O

LD
E

R
 N

H
 2

01
1.

G
D

T
  

5/
10

/1
6

Top 2": Gray, damp, dense, coarse GRAVEL, some fine sand, (GP).
Middle 5": Brown, moist, dense, silty fine to medium SAND, trace asphalt,
trace gravel, (SM).
Bottom 6": Dark brown, moist, dense, fine to coarse SAND, trace asphalt,
trace gravel, (SP) PID=0.1ppm

Dark grayish brown, moist, dense, medium to coarse SAND, some
gravel, trace concrete (up to 1"), (SP). PID=0.5ppm

Dark grayish brown, wet, dense, fine to coarse SAND, little gravel, (SW).
Slight hydrocarbon odor. PID=2.3ppm

Dark gray, wet medium dense, silty fine to medium SAND, little gravel,
(SM). Slight hydrocarbon odor. PID=32.5ppm

Dark brown, moist, soft, fine to medium sandy CLAY, (CH). Tv=300, 250,
360psf Pp=2000, 1700, 1500psf

Dark brown, wet, soft, fine to medium sandy CLAY, trace shell fragments,
(CH). Tv=250, 200, 200psf Pp=1500, 1000, 1200psf
V1: (21.5-22) Su = 550 psf; Remolded Su = 200 psf

V2: (22.5-23) Su = 583 psf; Remolded Su = 416 psf

Dark brown, wet, soft, fine to medium sandy CLAY, (CH). Tv=250, 200,
200psf Pp=1500, 1700, 2000psf
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VANE

SS

29.0

34.0

39.0

41.0

49.0

WOH-2-5-7

1-2-1-2

3-2-3-3
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4-3-3-3
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2.0

S8

S9

S10

S11

S12

7

3

5

5

6

SAMPLE INFORMATION

S
A
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T

Y
P

E

S
A

M
P

LE
D

E
P

T
H

Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Poorly-graded
Sand (SP)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/20/16
DATE COMPLETED:  1/21/16

COORDS:  N: 260,939.76   E: 356,963.61
GS ELEVATION:  10.8 ft
WEATHER:  Clear, windy
TEMPERATURE:   18-25 deg F

G
R

A
P

H
IC
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G

DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45

E
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T
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N
 ft
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-30

-35
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H
 ft

25.0

30.0

35.0
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45.0

50.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  0.2 ft
ELEVATION W.L.:  10.6 ft
DATE W.L.:  1/21/2016
TIME W.L.:  07:30

Log continued on next page

SHEET 2 of  4
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  81.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-202 (KW-4)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Top 14": Dark gray, wet, soft, organic SILT, trace fine sand, (OH).
Bottom 10": Dark grayish brown, wet, loose, silty medium to coarse
SAND, (SM). Tv=200, 250, 250psf Pp=2000, 1800, 1800psf

Top 8": Dark gray, wet, soft, organic SILT, trace wood fragments, trace
fine sand, trace shell fragments, (OH). Tv=600, 550, 350psf Pp=2500,
2000, 2250psf
Bottom 16": Dark gray, wet, soft, sandy SILT, trace wood fragments,
trace shell fragments, (ML).

Dark gray, moist, soft, SILT, trace shell fragments, (ML). Tv=350, 650,
300psf Pp=2000, 1700, 2000psf

Dark gray, moist, soft, clayey SILT, trace fine sand, trace shell fragments,
(MH). Tv=300, 360, 200psf Pp=1000, 1000, 1000psf PID=0.6ppm
V3: (41.5-42) Su = 350 psf; Remolded Su = 183 psf

V4: (42.5-43) Su = 200 psf; Remolded Su = 50 psf

Dark gray, moist, soft, organic SILT, trace wood, trace shell fragments,
(OH). Tv=480, 400, 450psf, Pp=2500, 2600, 3000psf PID=0.6ppm
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S12

S13

S14

S15

S16

S17

69.0 - 81.0ft
Dark gray, fine to coarse
SAND to silty fine to medium
SAND, trace gravel
(outwash).
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SAMPLE INFORMATION

S
A
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P
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T

Y
P

E

S
A

M
P

LE
D

E
P

T
H

Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Poorly-graded
Sand (SP)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/20/16
DATE COMPLETED:  1/21/16

COORDS:  N: 260,939.76   E: 356,963.61
GS ELEVATION:  10.8 ft
WEATHER:  Clear, windy
TEMPERATURE:   18-25 deg F

G
R

A
P

H
IC

LO
G

DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45

E
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T
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N
 ft

-40

-45

-50

-55

-60

D
E

P
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H
 ft

50.0

55.0

60.0

65.0

70.0

75.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  0.2 ft
ELEVATION W.L.:  10.6 ft
DATE W.L.:  1/21/2016
TIME W.L.:  07:30

Log continued on next page

SHEET 3 of  4
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  81.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-202 (KW-4)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Dark gray, moist, soft, organic SILT, trace wood fragments, trace shell
fragments, (OH). Tv=350, 300, 400psf Pp=2500, 2500, 2500psf

Dark gray, moist, very soft, organic SILT, trace wood fragments, trace
roots, trace shell fragments, (OH). Tv=100, 250, 200psf Pp=2000, 1500,
1000psf
V5: (56.5-57) Su = 1801 psf; Remolded Su = 995 psf

V6: (57.5-58) Su = 2844 psf; Remolded Su = 1801 psf

Dark gray, moist, medium stiff, organic SILT, trace wood fragments, trace
roots, trace fine sand, (OH). Tv=240, 320, 300psf Pp=2000, 3200,
3500psf

Top 5": Dark gray, moist, stiff, organic SILT, trace wood fragments, trace
roots, trace fine sand, (OH). Tv=250, 200, 200psf Pp=2500, 2000,
2000psf
Middle 10.5": Dark gray, wet, loose, silty fine to coarse SAND, (SM).
Bottom 3.5": Dark gray, moist, stiff, organic SILT, trace wood fragments,
trace fine sand, (OH). Pp=3000, 2500, 3500psf

Dark gray, wet, dense, fine to coarse SAND, trace gravel, trace silt, (SP).

NO RECOVERY. Piece of gravel in tip.



SS

SS

79.0

14-17-14-12

15-12-11-8
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Boring completed at 81.0 ft

Notes:
1. Borehole backfilled with cuttings to ground surface.

SAMPLE INFORMATION

S
A
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LE
T

Y
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S
A
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LE
D

E
P

T
H

Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Poorly-graded
Sand (SP)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/20/16
DATE COMPLETED:  1/21/16

COORDS:  N: 260,939.76   E: 356,963.61
GS ELEVATION:  10.8 ft
WEATHER:  Clear, windy
TEMPERATURE:   18-25 deg F

G
R

A
P
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IC
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G

DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45

E
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T
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N
 ft
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75.0

80.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  0.2 ft
ELEVATION W.L.:  10.6 ft
DATE W.L.:  1/21/2016
TIME W.L.:  07:30

SHEET 4 of  4
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  81.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-202 (KW-4)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Dark gray, wet, medium dense, silty fine to medium SAND, trace gravel,
(SM).
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19.0

24.0

18-18-15-17

24-10-12-11

11-8-6-13

22-10-6-4

11-4-3-3

9-2-2-2
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OH

 1.6 
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 0.9 
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 0.0 
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 0.6 
2.0

 0.7 
2.0

S1

S2

S3

S4

S5

0.0 - 24.0ft
Gray to black, fine to coarse
SAND to silty SAND, trace
gravel (FILL).

24.0 - 54.0ft
Dark gray, organic SILT,
trace fine sand, trace shells.
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SAMPLE INFORMATION

S
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T
H

Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/25/16
DATE COMPLETED:  1/25/16

COORDS:  N: 260,887.74   E: 356,815.54
GS ELEVATION:  9.9 ft
WEATHER:  Clear, windy
TEMPERATURE:   25 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  4.1 ft
ELEVATION W.L.:  5.8 ft
DATE W.L.:  1/26/2016
TIME W.L.:  07:50

Log continued on next page

SHEET 1 of  4
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  91.0 ft
LOCATION:  Outside Liquefier Area

RECORD OF BOREHOLE  B-203 (KW-6)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Top 10": Grayish light brown, frozen, dense, fine to coarse SAND, trace
gravel, trace silt (SW).
Bottom 9": Dark brown, moist, dense, fine to medium SAND, little silt,
(SM).

N value may not be representative of in situ density/ consistency, due to
frozen soil.

Top 5.5": Black, wet, medium dense, fine to medium SAND, trace gravel,
trace silt, (SP).
Bottom 5": Light gray, moist, medium dense, fine to medium SAND, trace
gravel, (SP).

NO RECOVERY.

Top 5": Light gray, moist, medium dense, silty fine SAND, trace concrete,
trace gravel, (SM). PID=74.6ppm
Bottom 5": Dark gray to black, wet, medium dense, fine to coarse SAND,
trace gravel, trace silt (SW). Strong hydrocarbon odor and visible sheen.
PID=702ppm

Black, wet, loose, fine to coarse SAND, some fine gravel, (SW). Strong
hydrocarbon odor and visible sheen. PID=78.1ppm

Dark gray, moist, soft, organic SILT, trace fine sand, (OH). Tv=300, 200,
200psf Pp=2000, 1500, 1800psf
V1: (24.5-25) Su = 995 psf; Remolded Su = 521 psf
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SAMPLE INFORMATION
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Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC
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LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/25/16
DATE COMPLETED:  1/25/16

COORDS:  N: 260,887.74   E: 356,815.54
GS ELEVATION:  9.9 ft
WEATHER:  Clear, windy
TEMPERATURE:   25 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  4.1 ft
ELEVATION W.L.:  5.8 ft
DATE W.L.:  1/26/2016
TIME W.L.:  07:50

Log continued on next page

SHEET 2 of  4
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  91.0 ft
LOCATION:  Outside Liquefier Area

RECORD OF BOREHOLE  B-203 (KW-6)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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V2: (25.5-26) Su = 1043 psf; Remolded Su = NA

Top 9": Dark gray, wet, very soft, organic SILT, little fine to coarse sand,
trace gravel, (OH).
Bottom 10": Dark gray, moist, very soft, organic SILT, trace fine sand,
(OH).

Dark gray, moist, soft, organic SILT, trace fine sand, trace shell
fragments, (OH). Tv=300, 300, 250psf Pp=2000, 1500, 1800psf

Dark gray, wet, very soft, organic SILT, trace fine sand, trace shell
fragments, (OH). Tv=100, 250, 150psf Pp=2000, 1000, 1500psf
V3: (31.5-32) Su = 853 psf; Remolded Su = 758 psf

V4: (32.5-33) Su = 1042 psf; Remolded Su = 664 psf

Dark gray, wet, medium stiff, organic SILT, trace fine to medium sand,
trace shell fragments, (OH). Pp=1000, 1500, 1000psf

Dark gray, wet, soft, organic SILT, some clay, trace fine sand, trace shell
fragments, (OH). Pp=1000, 1000, 1000psf

Dark gray, moist, medium stiff, organic SILT, trace fine sand, (OH).
Tv=200, 150, 200psf Pp=1500, 1500, 1000psf

Black, wet, medium dense, silty fine to medium SAND, some organics
(wood fragments, roots), (SM). PID=9.0ppm
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SAMPLE INFORMATION
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Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC
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R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/25/16
DATE COMPLETED:  1/25/16

COORDS:  N: 260,887.74   E: 356,815.54
GS ELEVATION:  9.9 ft
WEATHER:  Clear, windy
TEMPERATURE:   25 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  4.1 ft
ELEVATION W.L.:  5.8 ft
DATE W.L.:  1/26/2016
TIME W.L.:  07:50

Log continued on next page

SHEET 3 of  4
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  91.0 ft
LOCATION:  Outside Liquefier Area

RECORD OF BOREHOLE  B-203 (KW-6)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Top 2.5": Dark gray, wet, very dense, fine to medium SAND, (SP).
Middle 2.5": Dark gray, wet, very dense, GRAVEL, trace medium to
coarse sand, (GP).
Bottom 3": Dark brown, wet, very dense, GRAVEL, trace organics, trace
fine to coarse sand, trace silt, (GP).

Brownish gray, wet, medium dense, fine to coarse SAND, some gravel,
some silt, (SM).

Gray, wet, medium dense, fine to coarse SAND, little gravel, trace silt,
(SP).

Dark gray, moist, very stiff, medium to coarse sandy SILT, trace fine
gravel, (ML).

Gray, wet, dense, fine to coarse SAND, little silt, trace gravel, (SM).
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Boring completed at 91.0 ft

Notes:
1. Borehole backfilled with cuttings to ground surface.

SAMPLE INFORMATION
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Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC
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LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/25/16
DATE COMPLETED:  1/25/16

COORDS:  N: 260,887.74   E: 356,815.54
GS ELEVATION:  9.9 ft
WEATHER:  Clear, windy
TEMPERATURE:   25 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  4.1 ft
ELEVATION W.L.:  5.8 ft
DATE W.L.:  1/26/2016
TIME W.L.:  07:50

SHEET 4 of  4
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  91.0 ft
LOCATION:  Outside Liquefier Area

RECORD OF BOREHOLE  B-203 (KW-6)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Gray, wet, medium dense, silty fine to coarse SAND, some gravel, (SM).

Driller noted possible cobbles.

Gray, wet, medium dense, fine to coarse SAND, some silt, little gravel,
(SM).
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SAMPLE INFORMATION
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Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT
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R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/28/16
DATE COMPLETED:  1/29/16

COORDS:  N: 261,006.13   E: 356,942.51
GS ELEVATION:  9.6 ft
WEATHER:  Cloudy
TEMPERATURE:   40 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  4.4 ft
ELEVATION W.L.:  5.2 ft
DATE W.L.:  1/28/2016
TIME W.L.:  07:30

Log continued on next page

SHEET 1 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-204 (KW-10)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Brown, moist (frozen), medium dense, GRAVEL, some fine to coarse
sand, some silt, (GM).

N value may not be representative of in situ density/ consistency, due to
frozen soil.

Black, wet, loose, fine to coarse SAND, little gravel, trace asphalt, some
silt, (SP).

Top 3": Brown, moist, medium dense, silty fine SAND, little gravel, (SM).
Bottom 8": Black, wet, medium dense, fine to coarse SAND, some gravel,
(SP). Strong hydrocarbon odor and visible sheen. PID=5.4ppm

Top 4": Brown, wet, very stiff, organic SILT, trace fine sand, (OH).
Bottom 11": Brownish gray, moist, fine to medium SAND, little gravel,
trace wood fragments, (SP). Strong hydrocarbon odor and visible sheen.
PID=12ppm

Dark gray, wet, soft, organic SILT, little wood fragments, trace fine sand,
(OH). Hydrocarbon odor. Tv=150, 200, 200psf Pp=1000, 1000, 1500psf
V1: (19.5-20) Su = 711 psf; Remolded Su = 332 psf

V2: (20.5-21) Su = 1138 psf; Remolded Su = 948 psf

Dark brown, wet, very soft, organic SILT, some fine sand, (OH). Strong
"rotting egg" odor. Tv=250, 300, 250psf Pp=1500, 2000, 2000psf

Top 12": Dark brown, wet, medium stiff, organic SILT, little gravel, (OH).
Bottom 12": Dark brown, moist, medium stiff, organic SILT, trace wood
fragments, trace fine sand, (OH). Tv=250, 200, 250psf Pp=2000, 2000,
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SAMPLE INFORMATION
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Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B
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R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/28/16
DATE COMPLETED:  1/29/16

COORDS:  N: 261,006.13   E: 356,942.51
GS ELEVATION:  9.6 ft
WEATHER:  Cloudy
TEMPERATURE:   40 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  4.4 ft
ELEVATION W.L.:  5.2 ft
DATE W.L.:  1/28/2016
TIME W.L.:  07:30

Log continued on next page

SHEET 2 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-204 (KW-10)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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2000psf

Dark brown, moist, very soft, organic SILT, trace shell fragments, trace
fine sand, (OH). Tv=100, 150, 150psf Pp=1000, 1000, 1000psf

Dark gray, moist, very soft, organic SILT, some fine sand, trace wood
fragments, (OH). Tv=100, 100, 100psf Pp=100, 100, 100psf
V3: (31.5-32) Su = 1090 psf; Remolded Su = 568 psf

V4: (32.5-33) Su = 1422 psf; Remolded Su = 1327 psf

Top 8": Dark brown, wet, soft, organic SILT, some fine to coarse sand,
trace gravel, trace wood fragments, (OH). Tv= 100, 100, 100psf Pp=100,
100, 100psf
Bottom 12": Dark gray, moist, soft, organic SILT, trace gravel, trace fine
to medium sand, (OH). Tv=250, 200, 250psf Pp=2000, 2500, 2000psf

Dark gray, moist, medium dense, silty fine to medium SAND, trace gravel,
(SM). Hydrocarbon odor and visible sheen. PID=0.5ppm
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SAMPLE INFORMATION
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Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC
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LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/28/16
DATE COMPLETED:  1/29/16

COORDS:  N: 261,006.13   E: 356,942.51
GS ELEVATION:  9.6 ft
WEATHER:  Cloudy
TEMPERATURE:   40 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  4.4 ft
ELEVATION W.L.:  5.2 ft
DATE W.L.:  1/28/2016
TIME W.L.:  07:30

Log continued on next page

SHEET 3 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-204 (KW-10)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Top 14": Black, moist, hard, organic SILT, little wood fragments, trace
gravel,  (OL). Tv=450, 400, 400psf Pp=3000, 3500, 3000psf
Middle 4": Dark brownish gray, moist, hard, fine to medium sandy SILT,
(ML). Tv=150, 200, 150psf Pp=1000, 1000, 1500psf
Bottom 6": Gray, wet, dense, fine to coarse SAND, trace gravel, (SP).

Gray, wet, medium dense, silty fine to medium SAND, trace gravel, (SM).

Gray, wet, medium dense, silty fine SAND, (SM).

Gray, wet, medium dense, fine SAND, trace gravel, trace silt, (SP).

Gray, wet, medium dense, silty fine to coarse SAND, trace gravel, (SM).
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SAMPLE INFORMATION
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Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC
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LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/28/16
DATE COMPLETED:  1/29/16

COORDS:  N: 261,006.13   E: 356,942.51
GS ELEVATION:  9.6 ft
WEATHER:  Cloudy
TEMPERATURE:   40 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  4.4 ft
ELEVATION W.L.:  5.2 ft
DATE W.L.:  1/28/2016
TIME W.L.:  07:30

Log continued on next page

SHEET 4 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-204 (KW-10)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Gray, wet, medium dense, silty fine to coarse SAND, some gravel, (SM).

Dark gray, wet, very dense, GRAVEL, trace fine to coarse sand, (GP).

Gray, wet, very stiff, fine to coarse sandy SILT, little gravel, (ML).

No recovery; resampled (recovery 0.5'/2.0'). Gray, wet, loose, fine to
coarse SAND, some gravel, trace silt, (SP).



SS 6-4-6-10SM  0.0 
2.0S20 10

Boring completed at 101.0 ft

Notes:
1. Borehole backfilled with cuttings to ground surface.

SAMPLE INFORMATION
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Fill (made ground)
USCS High Plasticity
Organic silt or clay
with shells (OHSH)

USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC
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N
U

M
B

E
R

LOGGED BY:  SAD
CHECKED BY:  JDL
DATE:  2/19/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  1/28/16
DATE COMPLETED:  1/29/16

COORDS:  N: 261,006.13   E: 356,942.51
GS ELEVATION:  9.6 ft
WEATHER:  Cloudy
TEMPERATURE:   40 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45

E
LE

V
A

T
IO

N
 ft

D
E

P
T

H
 ft

100.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  4.4 ft
ELEVATION W.L.:  5.2 ft
DATE W.L.:  1/28/2016
TIME W.L.:  07:30

SHEET 5 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Liquefier Area

RECORD OF BOREHOLE  B-204 (KW-10)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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SAMPLE INFORMATION
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Fill (made ground) USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B
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LOGGED BY:  CEM
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/1/16
DATE COMPLETED:  2/1/16

COORDS:  N: 260,902.81   E: 357,253.32
GS ELEVATION:  8.5 ft
WEATHER:  Partly Cloudy
TEMPERATURE:   50 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  7.0 ft
ELEVATION W.L.:  1.5 ft
DATE W.L.:  2/1/2016
TIME W.L.:  1300

Log continued on next page

SHEET 1 of  3
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  51.0 ft
LOCATION:  Southwest Tank Area

RECORD OF BOREHOLE  B-205 (PL-5)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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Light brown, dry, medium dense, fine to coarse SAND, some gravel,
trace silt, (SW). PID = 0.1 ppm

Top 4": Brown, moist, dense, fine to coarse SAND, some gravel, trace
silt, (SW).
Bottom 8": Light brown, moist, dense, fine to medium SAND, some
gravel, little silt, (SM). PID = 1.0 ppm
5.0-9.0 ft: Tight material - Difficult to drive casing

7.0 ft: Strong hydrocarbon odor coming from the borehole

Dark brown, wet, very dense, gravelly fine to coarse SAND, some silt,
(SM). Strong hydrocarbon odor. PID = 3.9 ppm

Dark brown, wet, medium dense, gravelly fine to coarse SAND, some silt,
(SM). Slight hydrocarbon odor. PID = 3.7 ppm

Light brown, wet, medium dense, gravelly fine to coarse SAND, trace silt,
trace clay, (SP-SM). PID = 0.5 ppm (very windy)

Top 5": Dark brown, wet, dense, fine to coarse SAND, some gravel,
some silt, (SM).
Bottom 10": Brown, wet, dense, fine to coarse SAND, trace gravel, little
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SAMPLE INFORMATION
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Fill (made ground) USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT
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E
R

LOGGED BY:  CEM
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/1/16
DATE COMPLETED:  2/1/16

COORDS:  N: 260,902.81   E: 357,253.32
GS ELEVATION:  8.5 ft
WEATHER:  Partly Cloudy
TEMPERATURE:   50 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  7.0 ft
ELEVATION W.L.:  1.5 ft
DATE W.L.:  2/1/2016
TIME W.L.:  1300

Log continued on next page

SHEET 2 of  3
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  51.0 ft
LOCATION:  Southwest Tank Area

RECORD OF BOREHOLE  B-205 (PL-5)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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silt, (SM). PID = 0.4 ppm (very windy)

Brown, wet, medium dense, fine to coarse SAND, some gravel, trace silt,
trace clay, (SP-SM). PID = 0.5 ppm (windy)

Brown, wet, medium dense, fine to coarse SAND, some gravel, some silt,
trace clay, (SM). PID = 0.6 ppm

36.0 ft: Driller adds drilling mud to maintain open hole

Brown, wet, dense, fine to coarse SAND, little gravel, little silt, little clay,
(SM). Occasional 1/8" thick lenses of silt. PID = 0.7 ppm

Brown, wet, medium dense, silty fine to coarse SAND, little gravel, (SM).
Alternating layers of sandy silt (3-4") and silty fine to coarse sand (2-3").
Gravel lense at 44'8". PID = 0.0 ppm

Top 12": Brown, wet, medium dense, silty fine to medium SAND, trace
gravel, trace clay, (SM).
Bottom 4": Brown, wet, medium dense, fine sandy SILT, trace clay, (ML).



SS 15-10-11-12SM  1.3 
2.0S11 21

Boring completed at 51.0 ft

Notes:
1. Borehole backfilled with cuttings to ground surface.
2. Seismograph geophone was anchored to the LNG Tank foundation 24.5' away from the borehole. No vibrations detected.
3. 4" casing to 24' bgs - open hole below

SAMPLE INFORMATION

S
A

M
P

LE
T

Y
P

E

S
A

M
P

LE
D

E
P

T
H

Fill (made ground) USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC
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LOGGED BY:  CEM
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/1/16
DATE COMPLETED:  2/1/16

COORDS:  N: 260,902.81   E: 357,253.32
GS ELEVATION:  8.5 ft
WEATHER:  Partly Cloudy
TEMPERATURE:   50 deg F
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DRILLING COMPANY:  Geologic Earth Exploration Inc.
DRILLER:  C. O'Donnel
DRILL RIG:  CME - 45
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LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  7.0 ft
ELEVATION W.L.:  1.5 ft
DATE W.L.:  2/1/2016
TIME W.L.:  1300

SHEET 3 of  3
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  51.0 ft
LOCATION:  Southwest Tank Area

RECORD OF BOREHOLE  B-205 (PL-5)

D+W: Drive and Wash SH: Shelby Tube AUG: Auger Cuttings

SOIL PROFILE

Sample Description
N

SSA: Solid Stem Auger PP: Pocket Penetrometer TV: Torvane
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PID = 0.0 ppm
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APPENDIX C 

FIGURES PREPARED BY  
WEIDLINGER AND ASSOCIATES, INC.  
ON BEHALF OF KIEWIT ENGINEERING  

AND DESIGN COMPANY  
 

 
  



FIGURE 2 : TEST BORING LOCATION PLAN

NATIONAL GRID

PROVIDENCE, RHODE ISLAND

FIELDS POINT LIQUEFACTION PROJECT

88.24.12-REQ-001-RE-0004-001 - Packet 88.24.12-REQ-001-004 -  Fields Point Liquefaction Project -  2013128 - Received: 09/18/2015 



FIGURE 3 :  SUBSURFACE PROFILE A-A

NATIONAL GRID

PROVIDENCE, RHODE ISLAND

FIELDS POINT LIQUEFACTION PROJECT

88.24.12-REQ-001-RE-0004-001 - Packet 88.24.12-REQ-001-004 -  Fields Point Liquefaction Project -  2013128 - Received: 09/18/2015 



FIGURE 4 :  SUBSURFACE PROFILE B-B

NATIONAL GRID

PROVIDENCE, RHODE ISLAND

FIELDS POINT LIQUEFACTION PROJECT

88.24.12-REQ-001-RE-0004-001 - Packet 88.24.12-REQ-001-004 -  Fields Point Liquefaction Project -  2013128 - Received: 09/18/2015 
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APPENDIX D 

ESTIMATED STRAP EMISSIONS  
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Storm Water Piping
Disturbed Area = 330 SF
Excavated Vol. = 61 CY
Max Cut Depth = 5 FT
Duration Open = 4 Days

LNG Trench
Disturbed Area = 1890 SF
Excavated Vol. = 350 CY
Max Cut Depth = 5 FT
Duration Open = 4 Days

Storm Water Piping
Disturbed Area = 1280 SF
Excavated Vol. = 235 CY
Max Cut Depth = 5 FT
Duration Open = 7 Days

Sand Filter Outfall Piping
Disturbed Area = 1950 SF
Excavated Vol. = 360 CY
Max Cut Depth = 5'
Duration Open = 7 Days

Firewater Tie-in
Disturbed Area =  81 SF
Excavated Vol. =  4 CY
Max Cut Depth =  5 FT
Duration Open =   3 Days

Sand Filter & Forebay
Disturbed Area = 3600 SF
Excavated Vol. = 670 CY
Max Cut Depth = 5 FT
Duration Open = 10 Days

Storm Water Piping
Disturbed Area = 300 SF
Excavated Vol. = 56 CY
Max Cut Depth = 5'
Duration Open = 4 Days

Firewater Tie-in
Disturbed Area =  81 SF
Excavated Vol. =  4 CY
Max Cut Depth =  5 FT
Duration Open =   3 Days

Firewater Tie-in
Disturbed Area =  81 SF
Excavated Vol. =  4 CY
Max Cut Depth =  5 FT
Duration Open =   3 Days

LNG Trench
Disturbed Area = 1410 SF
Excavated Vol. = 260 CY
Max Cut Depth = 5 FT
Duration Open = 4 Days

Feed Gas Tie-in
Disturbed Area =  81 SF
Excavated Vol. =  4 CY
Max Cut Depth =  5 FT
Duration Open =   3 Days

Bridge Footer 
Disturbed Area = 2200 SF
Excavated Vol. = 570 CY
Max Cut Depth = 7 FT
Duration Open = 10 Days



EXISTING FOUNDATION

10" MICROPILES

14" DRIVEN PILES

KIEWIT DOCUMENT NO.

102761-B-00-0000-STR-

REV DATE

SK-5800

PROVIDENCE LIQUEFACTION PROJECT

PROJECT NO.: 102761

Kiewit Engineering & Design Co.

9401 Renner Boulevard

Lenexa, Kansas 66219

Fields Point Liquefaction Project

National Grid LNG, LLC

SITE PILING PLAN

SITE PILING PLAN

A
SF-5575

A 112216

Slope Stability Pile
Count: 80
Excavated Vol. = 64 CY
Excavation Depth = 10 FT
Duration Open = 8 Days

Micro Pile
Count: 194
Excavated Vol. = 213 CY
Excavation Depth = 85 FT
Duration Open = 60 Days

Slope Stability Footing
Disturbed Area = 1800 SF
Excavation Vol. = 133 CY
Max Cut Depth = 2 FT
Duration Open = 10 Days
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  GZA Job No. 03.0033554.60 
  May 3, 2017 
  

APPENDIX D 
EXCAVATION EMISSIONS CALCULATIONS 

STRAP – Liquefaction Project 

Providence, Rhode Island 

 

To estimate potential volatile emissions associated with planned construction activities at the 642 Allens Avenue 

Property (“the Site”), GZA GeoEnvironmental, Inc. (GZA) used the following modified versions of the equations given 

in Appendix D of “Air Emissions from the Treatment of Soils Contaminated with Petroleum Fuels and Other Substances” 

(Eklund 1997): 

 

First, the total excavation emissions potential is calculated as a benchmark: 

 

Total Excavation Emissions Potential: 

𝐸𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙 = 𝐶𝑖,𝑆𝑜𝑖𝑙×𝑆𝑣×𝛽 

 

Where, 

𝐸𝑃𝑜𝑡𝑒𝑛𝑡𝑖𝑎𝑙  = Total Mass of Component i in a given volume of soil in grams (g); 

𝐶𝑖,𝑆𝑜𝑖𝑙   = Concentration of Component i in the Soil in micrograms of Component i per gram of Soil (ug/g); 

 𝛽 = Typical Bulk Density in grams per cubic centimeter (g/cm3) (assumed to be 1.5 g/cm3 – Eklund 1997); and 

𝑆𝑣 = Total Volume of Soil Moved in cubic meters (m3). 

 

Average Total Emissions (detailed model): 

If the Average Total Emissions calculated by this detailed model (Eklund 1997) exceeds the calculated Total 

Excavation Emissions Potential, the Total Excavation Emissions Potential will be used. 

 

𝐸 = 𝐸𝑃𝑆 + 𝐸𝐷𝐼𝐹𝐹  

 

𝐸𝑃𝑆 =  
𝑃𝑖  𝑀𝑊 106 𝐸𝑎  𝑆𝑣 𝐸𝑥𝐶

𝑅 𝑇
 

 

𝐸𝐷𝐼𝐹𝐹 =  
(𝐶)(10,000)(𝑆𝐴)(𝑡𝑣)

(
𝐸𝑎

𝐾𝑒𝑞𝑘𝑔
) + (

𝜋𝑡
𝐷𝑒𝐾𝑒𝑞

)

1
2⁄
 

 

Where, 

𝐸 = Total Emissions from Excavation of Soil in g; 

𝐸𝑃𝑆= Total Emissions due to Soil Pore Space Gas in g;  

𝐸𝐷𝐼𝐹𝐹  = Total Emissions due to Diffusion in g; 

𝑃𝑖  = Partial Pressure of Component i in millimeters of mercury (mm Hg)1;  

𝑀𝑊 = Molecular Weight in grams per mole (g/mol); 

106 = Conversion Factor of cm3/m3; 

                                                      
1 Note that because the impacts at the Site are primarily not separate phase, we have used the partial pressure as 

opposed to the vapor pressure of the pure component.   

 

 



  GZA Job No. 03.0033554.60 
  May 3, 2017 
  
𝐸𝑎= Air-Filled Porosity (0.35 for wet, or compacted soil; 0.55 for dry, uncompacted soil – Eklund (1997));  

𝑆𝑣 = Total Volume of Soil Moved in m3; 

𝐸𝑥𝐶 = Soil-Gas to Atmosphere Exchange Constant (0.10 for wet or high-clay content soils; 0.33 for dry, sandy soils 

from Eklund - 1997); 

𝑅 = Universal Gas Constant in mm-Hg*cm3/mol/K (62,361 mm-Hg*cm3/mol/K); 

𝑇 = Temperatures in K (assumed to be 15°C);  

𝐶 = Mass Loading of Component i in soil in g/cm3; 

10,000 = Conversion Factor of square centimeters per square meter (cm2/m2); and 

𝑆𝐴 = Total Emitting Surface Area in square meters (m2). GZA assumed the Total Emitting Surface Area to be the sides 

and bottom of the excavation and the sides and top of the stockpile.  

𝐷𝑒  = Effective Diffusivity in Air in square centimeter per second (cm2/s);  

𝐾𝑒𝑞  = Equilibrium Coefficient;  

𝑡𝑣 = Time the Volume of Soil Moved is emitting in seconds (s) (360 s – Eklund (1997));  

𝑘𝑔 = Gas-Phase Mass Transfer Coefficient in centimeter per second (cm/s) (Default of 0.15 cm/s – Eklund (1997)); 

and 

𝑡 = Time that the Instantaneous Emission Rate approximates the Average Emission Rate over the 360 second period 

that Emissions from Freshly Excavated Soil are assumed to be Significant in s (60 s – Eklund (1997)).   

 

𝑃𝑖  is calculated by:  

 

For this scenario, the partial pressure was estimated using Raoult’s Law assuming the constituents are in a 

mixture with the other organic matter in the soil. 

 

Raoult’s Law: 

𝑃𝑖 = 𝑃𝑖
∗𝑥𝑖  

Where, 

𝑃𝑖  = Partial Pressure of the Component i in the Mixture; 

𝑃𝑖
∗ = Vapor Pressure of the pure Component i; and 

𝑥𝑖  = Mole Fraction of the Component i in the Mixture (moles component/total moles). 

 

𝑥𝑖 =
10−6 𝐶𝑖,𝑀𝑖𝑥𝑡𝑢𝑟𝑒  𝑀𝑊𝑀𝑖𝑥𝑡𝑢𝑟𝑒

𝑀𝑊𝑖

 

Where, 

10−6 = Conversion Factor of kilogram per milligram (kg/mg); 

𝑀𝑊𝑀𝑖𝑥𝑡𝑢𝑟𝑒  = Molecular Weight of Mixture in g/mol (assumed to be 250 g/mol);  

𝑀𝑊𝑖  = Molecular Weight of Component i in g/mol; and 

𝐶𝑖,𝑀𝑖𝑥𝑡𝑢𝑟𝑒  = Concentration of Component i in the Mixture in milligrams of Component i per kilogram of Mixture 

(mg/kg). 

 

𝐶𝑖,𝑀𝑖𝑥𝑡𝑢𝑟𝑒 =
 𝐶𝑖,𝑆𝑜𝑖𝑙

𝑇𝑂𝐶
 

 

Where, 

𝐶𝑖,𝑀𝑖𝑥𝑡𝑢𝑟𝑒  = Concentration of Component i in the Mixture in milligrams of Component i per kilogram of Mixture 

(mg/kg); 

𝐶𝑖,𝑆𝑜𝑖𝑙   = Concentration of Component i in the Soil in micrograms of Component i per gram of Soil (ug/g); and 



  GZA Job No. 03.0033554.60 
  May 3, 2017 
  

𝑇𝑂𝐶 = Fraction of Total Organic Carbon in the Soil (g/g). Because Site-specific TOC data was not available, the 

default value of 0.002 from the USEPA’s Soil Screening Guidance: User’s Guide (1996) was used to be 

conservative. 

 

We’ve assumed a soil temperature of 15oC in our calculations.  We have therefore utilized the Clausius-

Clapeyron equation to calculate vapor pressures at 15oC from those in the literature (typically 25oC): 

Clausius-Clapeyron Equation: 

ln (
𝑃1

𝑃2

) = (
∆𝐻𝑣𝑎𝑝

𝑅
) (

1

𝑇2

−
1

𝑇1

) 

Where, 

𝑃1 = Vapor Pressure at a Known Point; 

𝑃2 = Vapor Pressure at a Given Point; 

𝑇1 = Temperature at a Known Point in Kelvin (K); 

𝑇2 = Temperature at a Given Point in K;  

∆𝐻𝑣𝑎𝑝 = Enthalpy of Vaporization of Component i in kilojoules per mole (kJ/mol); and 

𝑅 = Universal Gas Constant in kilojoules per Kelvin per mole (8.314E-03 kJ/K/mol).  

 

 

𝐶 (Mass Loading of Component i in soil in g/cm3) is calculated by: 

𝐶 = 10−6 𝐶𝑖,𝑆𝑜𝑖𝑙  𝛽 

Where, 

10−6 = Conversion Factor of gram per microgram (g/ug); 

𝐶𝑖,𝑆𝑜𝑖𝑙  = Concentration of Component i in the Soil in micrograms of Component i per gram of Soil (ug/g); and 

𝛽 = Typical Bulk Density in g/m3; (assumed to be 1.5 g/m3 – Eklund (1997)). 

 

 

𝐾𝑒𝑞  is calculated by: 

 

𝐾𝑒𝑞 =
 𝑃𝑖  𝑀𝑊𝑖  𝐸𝑎

𝑅 𝑇 𝐶
 

Where, 

𝑃𝑖  = Partial Pressure of the Component i in the Mixture in mm Hg; 

𝑀𝑊𝑖  = Molecular Weight of Component i in g/mol; 

𝐸𝑎= Air-Filled Porosity (0.35 for wet, or compacted soil; 0.55 for dry, uncompacted soil – Eklund (1997));  

 𝑅 = Universal Gas Constant in mm-Hg*cm3/mol/K (62,361 mm-Hg*cm3/mol/K); 

 𝑇 = Temperatures in K (assumed to be 15°C);  

 𝐶 = Mass Loading of Component i in soil in g/cm3; 

 

𝐷𝑒  is calculated by: 

 

𝐷𝑒 =
 𝐷𝑎  (𝐸𝑎)3.33

(𝐸𝑇)2
 

Where, 

𝐷𝑎  = Diffusivity in Air of Component i in cm2/s (Default of 0.1 was used when chemical-specific values could 

not be found.); 

𝐸𝑎= Air-Filled Porosity (0.35 for wet, or compacted soil; 0.55 for dry, uncompacted soil – Eklund (1997)); and 
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𝐸𝑇= Total Porosity (0.35 for compacted soil; 0.55 for uncompacted soil – Eklund (1997)).  

 

For impacted soils to be managed on-Site (e.g., if it is not directly loaded into a truck but is first stockpiled), an 

additional Total Emissions due to Soil Pore Space Gas factor will be included in the Average Total Emissions to account 

for the additional emissions during soil handling and stockpiling.  As a conservative measure, for losses during 

management of materials, GZA will utilize the Total Emissions due to Soil Pore Space Gas that was calculated above for 

losses during excavation.  This is conservative since the concentrations in the re-handled soil will be lower than in the 

soil during excavation. 
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Table D-1

Summary of Analytical Data

Pile Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: RCA-4 RCA-40 RCA-R10 B18 B19

Date Collected: 8 - 10 FT 10 - 12 FT 14 - 16 FT 4 - 6 FT 8 - 10 FT April 1996 1996 0 - 2 FT 4 -6 FT 0 - 2 FT 4 - 6 FT 4 -6 FT 2 - 4 FT 0 - 2 FT 4 - 6 FT

Sample Depth: September 1994 8 - 10 FT 2 FT 4-5 FT 7-8 FT 2-4.5 FT 4.5-6 FT 0-2 FT 1/27/2000 1/27/2000

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 43.94 377 mg/kg 172 ND 144 13.5 59.2 217 5.6 20.6 161 13 246 NA 0.51 NA 1.95 1.8 1.4 0.84 2.1 0.66

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.40 2.99 mg/kg ND ND 0.96 ND ND NA NA NA NA NA NA ND 0.6 0.455 0.7 0.55 0.6 0.454 0.8 0.5

Chloroform 940 NE 10,000 0.14 0.8 mg/kg ND ND ND ND ND NA NA NA NA NA NA ND 0.6 0.455 0.7 0.55 0.6 0.454 0.8 0.5

Ethylbenzene 10,000 62 10,000 6.23 97.3 mg/kg 35.4 0.47 13 ND ND NA NA NA NA NA NA ND 0.6 0.455 0.7 0.55 0.6 0.454 0.8 0.5

Isopropylbenzene 10,000 NE 10,000 1.02 37.1 mg/kg ND ND ND ND ND NA NA NA NA NA NA ND 0.6 0.455 0.7 0.55 0.6 0.454 0.8 0.5

Methylene Chloride 760 NE 10,000 0.52 28 mg/kg 28 ND ND ND ND NA NA NA NA NA NA 0.007 0.6 0.455 0.7 0.55 0.6 0.454 0.8 0.5

Naphthalene NE NE 10,000 86.28 825 mg/kg ND ND ND 18.6 383 NA NA NA NA NA NA ND 0.6 0.455 0.7 0.55 0.6 0.454 0.8 0.5

Styrene 190 64 10,000 1.17 77 mg/kg ND ND ND ND ND NA NA NA NA NA NA ND 0.6 0.455 0.7 0.55 0.6 0.454 0.8 0.5

Toulene 10,000 62 10,000 1.54 81 mg/kg 13.5 0.19 2.47 ND ND NA NA NA NA NA NA ND 0.6 0.455 0.7 0.55 0.6 0.454 0.8 0.5

Xylenes (Total) 10,000 NE 10,000 9.10 165 mg/kg 53.4 0.8 22.7 ND ND NA NA NA NA NA NA ND 0.6 0.455 0.7 0.55 0.6 0.454 0.8 0.5

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RCA-5 RCA-21RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

B17 B20

1996 1996

B08ETP-19 ETP-20

1/31/2000 1/31/2000

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

1/27/2000September 1994 October 1995
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Table D-1

Summary of Analytical Data

Pile Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 43.94 377 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.40 2.99 mg/kg

Chloroform 940 NE 10,000 0.14 0.8 mg/kg

Ethylbenzene 10,000 62 10,000 6.23 97.3 mg/kg

Isopropylbenzene 10,000 NE 10,000 1.02 37.1 mg/kg

Methylene Chloride 760 NE 10,000 0.52 28 mg/kg

Naphthalene NE NE 10,000 86.28 825 mg/kg

Styrene 190 64 10,000 1.17 77 mg/kg

Toulene 10,000 62 10,000 1.54 81 mg/kg

Xylenes (Total) 10,000 NE 10,000 9.10 165 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

TP-1 TP-2 TP-4 TP-6 TP-8 TP-9 TP-19 TP-25

0 - 2 FT 4 - 6 FT 0 - 2 FT 4 - 6 FT 0 - 2 FT 4 - 6 FT 0 -2 FT 6 - 8 FT 0 -2 FT 4 - 6 FT 0-2 FT 4-6 FT Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002 5/20/2002

4.3 1.2 0.44 1.65 1.7 1.75 1.75 1.3 0.5 2.5 1.8 0.36 ND ND ND 13.2 31.4 10.6 ND ND

0.7 0.55 0.44 0.4 0.35 0.5 0.47 0.5 0.49 0.65 0.55 0.6 ND ND ND ND 2.7 ND ND ND

0.7 0.55 0.44 0.4 0.35 0.5 0.47 0.5 0.49 0.65 0.22 0.6 ND ND ND ND ND ND ND ND

0.7 0.55 0.44 0.4 0.35 0.5 0.47 0.5 0.49 0.65 0.55 0.6 1.65 0.38 0.2 1.15 22.5 1.85 ND 4.6

0.7 0.55 0.44 0.4 0.35 0.5 0.47 0.5 0.49 0.65 0.55 0.6 ND ND ND ND 4.1 ND 0.785 1.2

0.7 0.55 0.44 0.4 0.35 0.5 0.47 0.5 0.49 0.65 0.55 0.6 ND ND ND ND ND ND ND ND

0.7 3.3 0.44 0.4 0.35 0.5 0.47 0.45 0.49 0.65 0.57 0.6 51 9.71 3.97 23.7 779 123 4.06 25.2

0.7 0.55 0.44 0.4 0.35 0.5 0.47 0.5 0.49 0.65 0.55 0.6 ND ND ND ND ND ND ND ND

0.7 0.55 0.44 0.4 0.35 0.5 0.47 0.5 0.49 0.65 0.55 0.6 ND ND ND ND 3.7 ND ND ND

0.7 0.55 0.44 0.4 0.35 0.5 0.47 0.5 0.49 0.65 0.55 0.6 3.95 0.9 1.2 1.09 61.9 2.95 ND 7.4

B26B21 B22 B23 B24 B25

2/1/2000 2/1/2000 2/3/20001/31/2000 1/31/2000 1/31/2000
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Table D-1

Summary of Analytical Data

Pile Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 43.94 377 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.40 2.99 mg/kg

Chloroform 940 NE 10,000 0.14 0.8 mg/kg

Ethylbenzene 10,000 62 10,000 6.23 97.3 mg/kg

Isopropylbenzene 10,000 NE 10,000 1.02 37.1 mg/kg

Methylene Chloride 760 NE 10,000 0.52 28 mg/kg

Naphthalene NE NE 10,000 86.28 825 mg/kg

Styrene 190 64 10,000 1.17 77 mg/kg

Toulene 10,000 62 10,000 1.54 81 mg/kg

Xylenes (Total) 10,000 NE 10,000 9.10 165 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

TP-26 TP-27 GZ-314D GZ-315D EXA3-1 EXA3-2 EXA3-3 EXA3-4 EXA3-5 EXA3-6 EXA3-7 EXA3-8 EXA3-9 EXA3-10 EXA3-11

Note 1 Note 1 4 - 6 FT 4 - 6 FT Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

5/20/2002 5/20/2002 05/27/2014 05/28/2014 6/25/2002 6/25/2002 6/25/2002 6/25/2002 6/25/2002 6/25/2002 6/26/2002 6/26/2002 6/26/2002 6/26/2002 6/24/1905

108 365 127 17.2 ND ND ND ND ND ND ND ND ND ND ND

2.95 2.6 1.97 0.0477 ND ND ND ND ND ND ND ND ND ND 0.106

ND ND 0.0112 0.0159 ND ND ND ND ND ND ND ND ND ND ND

37.6 97.3 5.98 0.01 ND ND ND ND ND ND ND ND 0.379 ND 0.56

ND 8.9 0.883 0.02095 ND ND ND ND ND ND ND ND 0.269 ND ND

ND ND 0.0875 0.1045 ND ND ND ND ND ND ND ND ND ND ND

825 760 120 0.868 0.26 0.519 0.554 ND ND ND ND ND 6.15 0.705 16

77 ND 0.0175 0.041 ND ND ND ND ND ND ND ND ND ND ND

81 ND 0.43 0.134 ND ND ND ND ND ND ND ND ND ND 0.198

165 107 2.67 0.139 ND 0.125 ND ND ND ND ND ND 0.364 ND 1.69
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Table D-1

Summary of Analytical Data

Pile Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 43.94 377 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.40 2.99 mg/kg

Chloroform 940 NE 10,000 0.14 0.8 mg/kg

Ethylbenzene 10,000 62 10,000 6.23 97.3 mg/kg

Isopropylbenzene 10,000 NE 10,000 1.02 37.1 mg/kg

Methylene Chloride 760 NE 10,000 0.52 28 mg/kg

Naphthalene NE NE 10,000 86.28 825 mg/kg

Styrene 190 64 10,000 1.17 77 mg/kg

Toulene 10,000 62 10,000 1.54 81 mg/kg

Xylenes (Total) 10,000 NE 10,000 9.10 165 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

EXA3-12 EXA3-13 EXA3-14 EXA3-15 EXA3-16 EXA3-17 EXA3-18 EXA3-21A EXA3-22 EXA3-23B EXA3-24A EXA3-25 EXA3-26 EXA3-27

Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905

ND ND ND 89.8 99 148 39.4 249 377 129 ND 78.8 67 218

ND ND ND ND 0.304 0.453 0.634 0.126 1.08 ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

0.104 2.38 2.13 56.9 2.72 12.8 6.07 10.3 6.27 0.646 76.9 13.6 11 ND

ND ND ND ND 1.24 2.59 1.69 1.72 1.37 0.363 37.1 1.26 ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

4.64 92.8 72.3 412 108 171 122 298 297 305 193 101 436 5.68

ND ND ND ND ND ND ND ND ND ND ND ND ND ND

0.115 ND ND ND ND 0.152 0.377 0.17 0.978 ND ND ND ND ND

0.271 3.21 2.16 40.1 1.7 15.7 8.95 17.7 18.6 0.64 82.2 4.87 ND ND
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Table D-1

Summary of Analytical Data

Pile Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 43.94 377 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.40 2.99 mg/kg

Chloroform 940 NE 10,000 0.14 0.8 mg/kg

Ethylbenzene 10,000 62 10,000 6.23 97.3 mg/kg

Isopropylbenzene 10,000 NE 10,000 1.02 37.1 mg/kg

Methylene Chloride 760 NE 10,000 0.52 28 mg/kg

Naphthalene NE NE 10,000 86.28 825 mg/kg

Styrene 190 64 10,000 1.17 77 mg/kg

Toulene 10,000 62 10,000 1.54 81 mg/kg

Xylenes (Total) 10,000 NE 10,000 9.10 165 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

EXA3-28 EXA3-29 EXA3-30 EXA3-31 EXA3-32 EXA3-33 EXAF-1 EXAF-2 EXAF-3 EXAF-4 EXAF-5 EXAF-6

Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/24/1905 6/25/2002 6/25/2002 6/25/2002 6/25/2002 6/25/2002 6/25/2002

ND 151 72.3 ND ND ND ND ND ND ND ND ND

2.99 0.198 ND 0.158 ND 0.91 ND ND 0.669 ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

19.4 4.55 0.143 0.674 1.96 4.07 ND ND 0.375 ND ND ND

1.41 ND ND ND ND 0.648 ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

369 53.8 7.26 8.53 61 183 ND 3.17 1.74 0.495 ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND 0.121 0.251 ND 0.369 ND ND 0.235 ND ND ND

26.8 3.38 0.345 1.36 4.13 6.08 ND ND 0.478 ND ND ND
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: RCA-R7 RCA-R10 RCA-R11 B04 B05 B06 B09 B10

Date Collected: 10 - 12 FT 14 - 16 FT 4 - 6 FT 14 - 16 FT 1996 1996 1996 2 - 4 FT 2 - 4 FT 2 - 4 FT 0 - 2 FT 4 -6 FT 0 - 2 FT 4 -6 FT 2 - 4 FT 2 - 4 FT

Sample Depth: 8 - 10 FT 12 - 14 FT 0-2 FT 0-2 FT 0-2 FT 0-2 FT 4-6 FT 1/27/2000 1/27/2000 1/27/2000 1/27/2000 1/27/2000

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg ND 144 370 51.7 1 0.8 ND NA ND 1.8 16 220 0.55 1.75 1.7 NA 0.51 NA NA 3.1

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg ND 0.96 ND ND ND NA ND ND ND 0.6 0.25 2.8 0.76 0.65 0.455 0.5 0.6 0.455 0.6 0.65

Chloroform 940 NE 10,000 0.16 1.7 mg/kg ND ND ND ND ND NA ND ND ND 0.6 0.6 1.7 0.65 0.65 0.455 0.5 0.6 0.455 0.6 0.65

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg 0.47 13 ND ND ND NA ND ND ND 0.6 0.43 1.7 0.65 0.65 0.455 0.5 0.6 0.455 0.6 0.65

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg ND ND ND ND ND NA ND ND ND 0.6 0.6 1.7 0.65 0.65 0.455 0.5 0.6 0.455 0.6 0.65

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg ND ND ND ND ND NA ND 0.007 ND 0.6 0.6 1.7 0.65 0.65 0.455 0.5 0.6 0.455 0.6 0.65

Naphthalene NE NE 10,000 6.53 500 mg/kg ND ND 500 133 ND NA 0.034 ND ND 0.6 11 300 0.65 0.65 0.455 0.71 0.6 0.455 0.6 0.65

Styrene 190 64 10,000 0.17 1.7 mg/kg ND ND ND ND ND NA ND ND ND 0.6 0.6 1.7 0.65 0.65 0.455 0.5 0.6 0.455 0.6 0.65

Toulene 10,000 62 10,000 0.23 2.65 mg/kg 0.19 2.47 ND ND ND NA ND ND ND 0.6 0.4 1.7 0.41 0.65 0.455 0.5 0.6 0.455 0.6 0.65

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg 0.8 22.7 ND ND ND NA ND ND 0.005 0.6 0.42 2.6 0.3 0.65 0.455 0.5 0.6 0.455 0.6 0.65

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average

RCA-5 RCA-23 A67 B07

Maximum

RCA-39

April 1996

1/27/2000 1/27/2000

2/25/2000

B08

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

September 1994 October 1995

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

B11 B18 B19

2 - 4 FT 0 - 2 FT 4 -6 FT 4 -6 FT 2 - 4 FT 0 -2 FT 6 - 8 FT 0 -2 FT 4 - 6 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT 0-2 FT 8-10 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT 0-2 FT 8-10 FT 0 - 2 FT

1/27/2000 1/27/2000 1/27/2000

0.8 1.7 150 1.4 0.84 1.75 1.3 0.5 2.5 1.8 0.36 1.95 1.8 1.7 0.38 1.9 1.8 1.6 1.3 1.8 1.85 0.4 0.66 1.7

0.41 0.29 0.69 0.6 0.454 0.47 0.5 0.49 0.65 0.55 0.6 0.55 0.55 0.45 0.7 0.65 0.5 0.65 1.2 0.55 0.7 0.7 0.9 0.55

0.7 0.41 1.05 0.6 0.454 0.47 0.5 0.49 0.65 0.22 0.6 0.55 0.55 0.45 0.7 0.65 0.5 0.65 1.2 0.55 0.7 0.7 0.9 0.55

0.7 0.41 2.1 0.6 0.454 0.47 0.5 0.49 0.65 0.55 0.6 0.55 0.55 0.45 0.7 0.65 0.5 0.65 1.2 0.55 0.7 0.7 0.9 0.55

0.7 0.41 1.05 0.6 0.454 0.47 0.5 0.49 0.65 0.55 0.6 0.55 0.55 0.45 0.7 0.65 0.5 0.65 1.2 0.55 0.7 0.7 0.9 0.55

0.7 0.41 1.05 0.6 0.454 0.47 0.5 0.49 0.65 0.55 0.6 0.55 0.45 0.45 0.63 0.64 0.44 0.61 0.99 0.45 0.61 0.7 0.9 0.49

3.8 0.41 34 0.6 0.454 0.47 0.45 0.49 0.65 0.57 0.6 0.55 0.55 0.45 0.7 0.65 0.5 0.65 1.2 0.55 0.7 0.7 0.9 0.55

0.7 0.41 1.05 0.6 0.454 0.47 0.5 0.49 0.65 0.55 0.6 0.55 0.55 0.45 0.7 0.65 0.5 0.65 1.2 0.55 0.7 0.7 0.9 0.55

0.7 0.22 1.05 0.6 0.454 0.47 0.5 0.49 0.65 0.55 0.6 0.55 0.55 0.45 0.7 0.65 0.5 0.65 1.2 0.55 0.7 0.7 0.9 0.55

0.7 0.41 0.45 0.6 0.454 0.47 0.5 0.49 0.65 0.55 0.6 0.55 0.55 0.45 0.7 0.65 0.5 0.65 1.2 0.55 0.7 0.7 0.9 0.55

B12 B35 B36 B42 B43 B44 B45B24 B25 B26 B27

2/1/2000 2/1/2000 2/3/2000 2/22/20001/27/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000 2/22/2000
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXA3-7 EXA3-8 EXA3-9 EXA3-10 EXA3-34 EXA3-35 EXA3-36 EXA3-37

4 - 6 FT 0 - 2 FT 4 - 6 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT 6/26/2002 6/26/2002 6/26/2002 6/26/2002 8/15/2002 8/15/2002 8/15/2002 8/15/2002

Note 1 Note 1 Note 1 Note 1 Note 2 Note 2 Note 2 Note 2

1.4 1.8 0.78 1.9 1.8 1.7 1.75 1.5 7.8 ND ND ND ND ND ND ND ND

0.6 0.455 0.8 0.6 0.48 0.415 0.55 0.6 0.65 ND ND ND ND ND ND ND ND

0.6 0.455 0.8 0.6 0.48 0.415 0.55 0.6 0.65 ND ND ND ND ND ND ND ND

0.6 0.455 0.8 0.6 0.48 0.415 0.55 0.6 0.65 ND ND 0.379 ND ND ND ND ND

0.6 0.455 0.8 0.6 0.48 0.415 0.55 0.6 0.65 ND ND 0.269 ND ND ND ND ND

0.6 0.455 0.8 0.6 0.48 0.415 0.55 0.6 0.65 ND ND ND ND ND ND ND ND

0.6 0.455 0.8 0.6 0.48 0.415 0.55 0.6 2.8 ND ND 6.15 0.705 ND 0.37 ND ND

0.6 0.455 0.8 0.6 0.48 0.415 0.55 0.6 0.65 ND ND ND ND ND ND ND ND

0.6 0.455 0.8 0.6 0.48 0.415 0.55 0.6 0.65 ND ND ND ND ND ND ND ND

0.6 0.455 0.8 0.6 0.48 0.415 0.55 0.6 0.65 ND ND 0.364 ND ND ND ND ND

B46 B47 B55 B56B45

2/18/2000 2/18/2000 3/2/2000 2/18/20002/22/2000
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXA3-38 EXA3-51 EXA3-52 EXA3-57 EXA3-58 EXA3-59 EXA3-60 EXA3-61 EXA3-62 EXA3-63 EXA3-64 EXA3-65 EXA3-66

8/15/2002 8/15/2002 8/15/2002 9/12/2002 9/12/2002 9/12/2002 9/12/2002 9/12/2002 9/12/2002 9/12/2002 9/12/2002 9/12/2002 9/12/2002

Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND 0.139 0.0721 0.057 ND 0.141 0.0824 ND ND 0.051 ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND 0.0522 ND ND ND ND ND

ND ND ND ND ND ND NO ND ND ND  ND ND ND
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXA3-67 EXA3-68 EXAF-1 EXAF-2 EXAF-3 EXAF-4 EXAF-5 EXAF-6 EXA3-F8 EXA3-F9 EXA3-F10 EXA3-F11 EXA3-F12

9/12/2002 9/12/2002 6/25/2002 6/25/2002 6/25/2002 6/25/2002 6/25/2002 37432 2002 2002 2002 2002 2002

Note 2 Note 2 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

ND ND ND ND ND ND ND ND ND ND ND ND ND

NO ND ND ND 0.669 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND 0.375 ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND 0.0393 ND 3.17 1.74 0.495 ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND 0.235 ND ND ND ND ND ND ND ND

ND ND ND ND 0.478 ND ND ND 0.0946 ND ND ND ND
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXA3-F13 EXA3-F14 EXA3-F15 EXA3-F16 EXA3-F17 EXA3-F18 EXA3-F19 EXA3-F20 EXA3-F21 EXA3-F22 EXA3-F23 EXA3-F24 EXA3-F25

2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002

Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

ND ND ND ND ND ND ND ND ND ND ND ND ND

0.0855 ND ND 0.174 0.591 ND ND 0.0708 ND ND ND 0.0918 ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

0.0658 ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND 0.122 0.398 ND ND ND ND ND ND ND ND

0.27 ND ND 0.291 0.381 ND ND ND ND ND 0.118 0.158 0.0778
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXA3-F26 EXA3-F27 EXA3-F28 EXA3-F29 EXA3-F30 EXA3-F31 EXA3-F32 EXA3-F33 EXA3-F34 EXA3-F35 EXA3-F36 EXA3-F37

2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002

Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

ND ND ND ND ND ND ND ND ND ND ND ND

0.0581 ND 0.25 1.09 1.79 2.35 ND ND ND ND 0.149 ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND 0.0556 0.149 0.238 ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND 0.179 1.19 2.65 1.96 ND ND ND ND 0.059 ND

ND 0.1 0.238 0.55 1.51 1.18 ND ND ND ND ND ND
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXA3-F38 EXA3-F39 EXA3-F40 EXA3-F41 EXA3-F42 EXA3-F43 EXA3-F44 EXA3-F45 EXA3-F46 EXA3-F47 EXA3-F48 EXA3-F49

2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002

Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND 0.11 0.0453 ND 0.0427 0.0793 ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND 0.0471 ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXA3-F50 EXA3-F51 EXA3-F52 EXA3-F53 EXA3-F54 EXA3-F55 EXA3-F56 EXA3-F57 EXA3-F58 EXA3-F59 EXA3-F60 EXA3-F61

2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002

Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1 Note 1

ND ND ND ND ND ND ND ND ND ND 5.49 ND

ND ND ND ND ND ND ND ND 0.0724 ND 0.0797 ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND 2.01 ND 4.69 ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXA3-F62 EXA3-F63 EXA3-F64 EXA3-F65 EXB20-9 EXB20-11 EXB20-13 EXB20-15 EXB20-16 EXB20-19 EXB20-20 EXB20-21 EXB20-22

2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002

Note 1 Note 1 Note 1 Note 1 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2

ND ND ND ND ND ND ND 1.57 ND ND ND ND ND

ND ND ND 0.0539 ND 0.23 0.089 0.087 ND ND ND 0.175 ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND 0.043 ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND 0.106 0.072 0.211 0.082 1.92 0.1 0.0909 0.156 0.119 ND

ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND 0.049 ND ND ND ND ND 0.0545 ND

ND ND ND ND ND 0.1 ND ND ND ND ND ND ND
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXB20-F1 EXB20-F2 EXB20-F3 EXB20-F4 EXB20-F5 EXB20-F6 EXB20-F7 EXB20-F8 EXB20-F9 EXB20-F10 EXB20-F11 EXB20-F12

2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002 2002

Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2

ND 0.548 ND ND 6.28 4.64 ND 21.7 ND ND ND ND

0.131 0.415 0.184 0.819 2.28 0.331 0.406 0.527 0.193 ND 0.0464 0.0812

ND ND ND ND ND ND ND ND ND ND ND ND

ND 0.0882 0.049 0.273 0.346 0.152 0.123 0.769 ND ND ND ND

ND ND ND ND ND ND ND 0.228 ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND

0.151 2.32 0.11 1.25 2.39 7.15 0.122 43.4 1.48 0.116 0.166 0.115

ND ND ND ND ND ND ND ND ND ND ND ND

0.0579 0.188 ND ND 0.89 ND ND ND ND ND 0.119 0.0457

ND 0.162 ND 0.252 0.995 0.113 ND 0.449 0.139 ND ND ND
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Table D-2

Summary of Analytical Data

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Sample Name: 

Date Collected:

Sample Depth:

Units

Semi-Volatile Organic Compounds (SVOCs)

Naphthalene 10,000 NE 10,000 6.44 370 mg/kg

Volatile Organic Compounds (VOCs)

Benzene 200 4.3 10,000 0.26 2.8 mg/kg

Chloroform 940 NE 10,000 0.16 1.7 mg/kg

Ethylbenzene 10,000 62 10,000 0.27 13 mg/kg

Isopropylbenzene 10,000 NE 10,000 0.17 1.7 mg/kg

Methylene Chloride 760 NE 10,000 0.16 1.7 mg/kg

Naphthalene NE NE 10,000 6.53 500 mg/kg

Styrene 190 64 10,000 0.17 1.7 mg/kg

Toulene 10,000 62 10,000 0.23 2.65 mg/kg

Xylenes (Total) 10,000 NE 10,000 0.35 22.7 mg/kg

Notes

Table only shows explorations within the Liquefaction Area (cut areas only)

ND - Not Detected (Detection Limit Unknown)

NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Note 1. Exact sample depth is unknown, but is noted as being a subsurface sample (more than 2 feet bgs). 

Note 2. Exact sample depth is unknown, but is noted as being a surface sample (less than 2 feet bgs). 

Orange shading indicates sample collected is a confirmatory sample. 

RIDEM GB 

Leachability 

Criteria

RIDEM Upper 

Concentration 

Limit (UCL)

Average Maximum

Sample depths noted here are from original grade. This table presents data that has since been capped with an engineered soil cap. As 

such, the final grades are unknown and as such the modified sampling depths are unknown. 

Note 3. While the Direct Exposure and Leachability Criteria apply to the vadose zone, certain subsurface soil samples were collected below 

the water table to define the nature and extent of impact.  The data comparisons summarized in these tables compare all subsurface soil 

data (vadose and saturated zone) to the I/C-DEC, GB Leachability criteria and Upper Concentration Limit (UCLs). 

Data is compared to RIDEM Method 1 Standards. Shaded results represent exceedances of standards and subject to Note 2 below. 

Table only indicates the compounds that were detected and have a RIDEM Minimum Quantity, other compounds were analyzed for, but 

not detected. 

RIDEM Industrial 

Commercial Direct 

Exposure Criteria 

(I/C DEC)

EXB20-F13 EXB20-F14 EXB20-F15 EXB20-F16 EXB20-F17 EXB20-F18 EXB20-F19

2002 2002 2002 2002 2002 2002 2002

Note 2 Note 2 Note 2 Note 2 Note 2 Note 2 Note 2

ND ND ,ND ND ND ND ND

ND 0.237 ND 0.0759 ND ND 0.365

ND ND ND ND ND ND ND

ND 0.0813 ,ND ND ND ND 0.0408

ND ND ND ND ND ND ND

ND ND ND ND ND ND ND

0.088 0.0533 0.179 0.0575 ND ND 0.0872

ND ND ND ND ND ND ND

ND 0.374 ND ND ND ND 0.105

ND 0.206 ND ND ND ND ND
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Table D-3

STRAP Emissions Potentials

Pile Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Volume of Soil - Excavation 410 (cy) Typical Bulk Density 1.5 (g/cm3) Eklund 1997 Default
Volume of Soil Moved 410 (cy)

Volume of Soil Moved 309 (m3)
ft/m 3.3

ft3/cy 27
g/lb 454
g/kg 1000

Benzene 0.40 2.99 0.40 3.05 10

Chloroform 0.14 0.8 0.14 0.82 20

Ethylbenzene 6.23 97.3 6.36 99.34 9000

Isopropylbenzene 1.02 37.1 1.04 37.88 1000

Methylene Chloride 0.52 28 0.53 28.59 200

Naphthalene 97.97 825 100.02 842.26 3

Styrene 1.17 77 1.20 78.61 3000

Toluene 1.54 81 1.57 82.69 1000

Xylenes (Total) 9.10 165 9.29 168.45 3000

Notes:
1. Total Excavation Emissions Potential based on Average Measured Concentration in Soil.
2. Total Excavation Emissions Potential based on Maximum Measured Concentration in Soil.
3. Only detected analytes with Rhode Island Department of Environmental Management (RIDEM) minimum quanitity values are shown.
4. Naphthalene concentrations presented in this model are the maximum of napthalene analyzed as a VOC or as a PAH
5. cm = centimeter; m = meter; g = gram; µg = microgram; ft = feet, lb = pound; kg = kilogram; cy = cubic yard.
6. Yellow Highlighting indicates model inputs.
7. Orange Highlighting indicates the calculated Total Excavation Emissions Potential exceeds the RIDEM Minimum Quantity.

RIDEM Annual 

Minimum 

Quantity (lb)

Site-Specific Constants

Conversion Factors

Analyte
Average Measured 

Concentration in 

Soil (µg/g)

Maximum 

Measured 

Concentration in 

Soil (µg/g)

Total Excavation 

Emissions Potential1 (lb)

Total Excavation 

Emissions 

Potential2 (lb)

\\GZAPROVIDENCE\Jobs\ENV\33554.60.msk\Work\STRAP\Appendix\Appendix D - Estimated Excavation Emissions\Estimated Excavation Emissions 4-14-17.xlsx\Potentials - pile driving Page 1 of 1



Table D-4

STRAP Emissions Potentials

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Volume of Soil - Excavation 2,578 (cy) Typical Bulk Density 1.5 (g/cm3) Eklund 1997 Default
Volume of Soil Moved 2,578 (cy)

Volume of Soil Moved 1,937 (m3)
ft/m 3.3

ft3/cy 27
g/lb 454
g/kg 1000

Benzene 0.26 2.8 1.65 17.92 10

Chloroform 0.16 1.7 1.05 10.88 20

Ethylbenzene 0.27 13 1.74 83.20 9000

Isopropylbenzene 0.17 1.7 1.08 10.88 1000

Methylene Chloride 0.16 1.7 1.03 10.88 200

Naphthalene 8.19 500 52.40 3199.89 3

Styrene 0.17 1.7 1.06 10.88 3000

Toluene 0.23 2.65 1.48 16.96 1000

Xylenes (Total) 0.35 22.7 2.27 145.28 3000

Notes:
1. Total Excavation Emissions Potential based on Average Measured Concentration in Soil.
2. Total Excavation Emissions Potential based on Maximum Measured Concentration in Soil.
3. Only detected analytes with Rhode Island Department of Environmental Management (RIDEM) minimum quanitity values are shown.
4. Naphthalene concentrations presented in this model are the maximum of napthalene analyzed as a VOC or as a PAH
5. cm = centimeter; m = meter; g = gram; µg = microgram; ft = feet, lb = pound; kg = kilogram; cy = cubic yard.
6. Yellow Highlighting indicates model inputs.
7. Orange Highlighting indicates the calculated Total Excavation Emissions Potential exceeds the RIDEM Minimum Quantity.

RIDEM Annual 

Minimum 

Quantity (lb)

Site-Specific Constants

Conversion Factors

Analyte
Average Measured 

Concentration in 

Soil (µg/g)

Maximum 

Measured 

Concentration in 

Soil (µg/g)

Total Excavation 

Emissions Potential1 (lb)

Total Excavation 

Emissions 

Potential2 (lb)
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Table D-5

Total STRAP Emissions Potentials

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Benzene 0.40 3.05 1.65 17.92 2.05 20.97 10

Chloroform 0.14 0.82 1.05 10.88 1.19 11.70 20.00

Ethylbenzene 6.36 99.34 1.74 83.20 8.09 182.53 9000

Isopropylbenzene 1.04 37.88 1.08 10.88 2.12 48.76 1000

Methylene Chloride 0.53 28.59 1.03 10.88 1.57 39.47 200.00

Naphthalene 100.02 842.26 52.40 3199.89 152.43 4042.15 3

Styrene 1.20 78.61 1.06 10.88 2.26 89.49 3000

Toluene 1.57 82.69 1.48 16.96 3.05 99.65 1000

Xylenes (Total) 9.29 168.45 2.27 145.28 11.56 313.73 3000

Notes:
1. Emissions Potential based on Average Measured Concentration in Soil.
2. Emissions Potential based on Maximum Measured Concentration in Soil.
3. Only detected analytes with Rhode Island Department of Environmental Management (RIDEM) minimum quanitity values are shown.
4. lb = pound; ND = Non-Detect.
5. Orange Highlighting indicates the calculated Total Excavation Emissions Potential exceeds the RIDEM Minimum Quantity.

Analyte

Total Excavation 

Emissions 

Potential1 (lb)

Total Excavation 

Emissions 

Potential2 (lb)

RIDEM Annual 

Minimum Quantity 

(lb)

Pile Driving 

Installation 

Emissions 

Potential1 (lb)

Pile Driving 

Installation 

Emissions 

Potential2 (lb)

Utility Installation 

Emissions 

Potential1 (lb)

Utility Installation 

Emissions 

Potential2 (lb)
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Table D-6

Predicted STRAP Emissions 

Pile Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Assumed Average MW of 

NAPL 250 (g/mol) Average Pile Installation Area 241 (ft2) Typical Bulk Density 1.5 (g/cm3) Eklund 1997 Default

Assumed NAPL Temperature 15 (°C) 

Average Excavation Average 

Depth 46.0 (ft) R 8.21E-05 (m
3
*atm/K/mol)

Excavation Surface Area 284 (m2) R 8.31E-03 (kJ/K/mol)

Pile Surface Area 284 (m
2
) R 62,361 (mm Hg*cm

3
/mol/K)

Emitting Surface Area 569 (m
2
)

Soil Gas to Atmosphere 

Exchange Constant (Dry, 

uncompacted Soils) 0.33 (%/100) Eklund 1997 Default

Volume of Soil Moved 410 (cy)

Air-Filled Porosity (Dry, 

uncompacted Soils) 0.55 Eklund 1997 Default

Volume of Soil Moved 308 (m3)

Total Porosity (Uncompacted 

Soils) 0.55 Eklund 1997 Default

Gas-Phase Mass Transfer 

Coefficient 0.15 cm/s Eklund 1997 Default

Time since Start of 

Excavation of Soil of Interest 60 s Eklund 1997 Default

Time Period Excavated Soil 

are Emitting Contaminants 0.1 (hr) Eklund 1997 Default

TOC of Soil 0.002 (g OC/g soil) USEPA 1996 Default

Benzene 0.40 1.22E-04 3.73E-01 4.21E-02 4.04E-01 0.12 10

Naphthalene 97.97 5.31E-06 1.08E-04 2.66E-02 9.98E+01 0.023 3

Notes:
1. The Partial Pressure was calculated using Raoult's Law. 
2. If the calculated Total Excavation Emissions exceeds the Total Excavation Emissions Potential, the Total Excavation Emissions Potential was used as the Total Excavation Emissions.
3. Only detected analytes with RIDEM minimum quanitity values are shown with Total Excavation Emissions Potentials above RIDEM minimum quantities.
4. Concentration units are in ug/g, which is equal to ppm and mg/kg.

6. Yellow Highlighting indicates model inputs.
7. Purple Highlighting indicates the Total Excavation Emissions exceeds the Rhode Island Department of Environmental Management (RIDEM) Minimum Quantity.

Assumptions Initial Estimate Constants

Analyte

Average Measured 

Concentration in 

Soil (ug/g)

Partial 

Pressure1 

(atm)

Equilibrium Coefficient
Effective Diffusivity 

in Air (cm
2
/s)

Total Excavation 

Emissions 

Potential2 (lb)

Total Excavation Emissions 

(lb)

RIDEM Annual 

Minimum 

Quantity (lb)

5. MW = molecular weight; atm = atmosphere;  kJ = kilojoules; mol = moles; NAPL = non-aqueous phase liquid; ppm = parts per million; mm Hg = millimeter mercury; cm = centimeter; m = meter; g = gram; ug = microgram; ft = feet, lb = 

pound; s = second; yr = year; hr = hour; < = less than the reporting limit; TOC = total organic carbon.
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Table D-7

Predicted STRAP Emissions 

Utility Installation - Cut Area

STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Assumed Average MW of 

NAPL 250 (g/mol)

Average Regrading Surface 

Area 13,921 (ft2) Typical Bulk Density 1.5 (g/cm3) Eklund 1997 Default

Assumed NAPL Temperature 15 (°C) 

Average Excavation Average 

Depth 5.0 (ft) R 8.21E-05 (m
3
*atm/K/mol)

Excavation Surface Area 1,495 (m2) R 8.31E-03 (kJ/K/mol)

Pile Surface Area 1,495 (m
2
) R 62,361 (mm Hg*cm

3
/mol/K)

Emitting Surface Area 2,990 (m
2
)

Soil Gas to Atmosphere 

Exchange Constant (Dry, 

uncompacted Soils) 0.33 (%/100) Eklund 1997 Default

Volume of Soil Moved 2,578 (cy)

Air-Filled Porosity (Dry, 

uncompacted Soils) 0.55 Eklund 1997 Default

Volume of Soil Moved 1,937 (m3)

Total Porosity (Uncompacted 

Soils) 0.55 Eklund 1997 Default

Gas-Phase Mass Transfer 

Coefficient 0.15 cm/s Eklund 1997 Default

Time since Start of 

Excavation of Soil of Interest 60 s Eklund 1997 Default

Time Period Excavated Soil 

are Emitting Contaminants 0.1 (hr) Eklund 1997 Default

TOC of Soil 0.002 (g OC/g soil) USEPA 1996 Default

Benzene 0.26 7.94E-05 3.73E-01 4.21E-02 1.65E+00 0.48 10

Naphthalene 8.19 4.44E-07 1.08E-04 2.66E-02 5.24E+01 0.011 3

Notes:
1. The Partial Pressure was calculated using Raoult's Law. 
2. If the calculated Total Excavation Emissions exceeds the Total Excavation Emissions Potential, the Total Excavation Emissions Potential was used as the Total Excavation Emissions.
3. Only detected analytes with RIDEM minimum quanitity values are shown with Total Excavation Emissions Potentials above RIDEM minimum quantities.
4. Concentration units are in ug/g, which is equal to ppm and mg/kg.

6. Yellow Highlighting indicates model inputs.
7. Purple Highlighting indicates the Total Excavation Emissions exceeds the Rhode Island Department of Environmental Management (RIDEM) Minimum Quantity.

Total Excavation 

Emissions 

Potential2 (lb)

Assumptions Initial Estimate Constants

Analyte

Average Measured 

Concentration in 

Soil (ug/g)

Partial 

Pressure1 

(atm)

Equilibrium Coefficient
Effective Diffusivity 

in Air (cm
2
/s)

Total Excavation Emissions 

(lb)

RIDEM Annual 

Minimum 

Quantity (lb)

5. MW = molecular weight; atm = atmosphere;  kJ = kilojoules; mol = moles; NAPL = non-aqueous phase liquid; ppm = parts per million; mm Hg = millimeter mercury; cm = centimeter; m = meter; g = gram; ug = microgram; ft = feet, lb = 

pound; s = second; yr = year; hr = hour; < = less than the reporting limit; TOC = total organic carbon.
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Table D-8

Total Predicted STRAP Emissions 
STRAP - Liquefaction Project 

Providence, Rhode Island

File No. 03.00033554.60

5/5/2017

Benzene 0.122 0.483 0.61 10
Naphthalene 0.023 0.011 0.03 3

Notes:
1. Only detected analytes with Total Excavation Emissions Potentials above RIDEM minimum quanitity values are shown.
2. lb = pound; ND = Non-Detect.
3. Purple Highlighting indicates the Total Excavation Emissions exceeds the Rhode Island Department of Environmental 

Management (RIDEM) Minimum Quantity.

Analyte

Pile Driving 

Emissions (lb)

Utility Installation 

Emissions (lb)

Total Excavation 

Emissions (lb)

RIDEM Annual 

Minimum Quantity 

(lb)
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