
 

 

  

 

 
SHORT TERM RESPONSE ACTION PLAN (STRAP):  
DIKE ACCESS ROAD  
 
642 Allens Avenue 
Providence, Rhode Island 
 

June 29, 2016 
GZA File No.:  03.0033554.90 
 

 
 

PREPARED FOR: 
Rhode Island Department of Environmental  
Management (RIDEM) 
Providence, Rhode Island 
 
ON BEHALF OF: 

 
 

GZA GeoEnvironmental, Inc. 
530 Broadway   │   Providence, RI 02909 
401-421-4140 
 

 

 



 

 

 

 An Equal Opportunity Employer M/F/V/H 

June 29, 2016        
File No. 03.00033554.90 
 
Via E-Mail and U.S. Mail 
 
Mr. Joseph Martella 
Rhode Island Department of Environmental Management (RIDEM) 
Office of Waste Management 
235 Promenade Street 
Providence, Rhode Island 02908  
 
Re:  Short Term Response Action Plan (STRAP):  
   Dike Access Road  

642 Allens Avenue 
Providence, Rhode Island   
RIDEM Case No. 98-004 / Site Remediation File No. SR-28-1152 

  
Dear Mr. Martella: 
 
On behalf of the Narragansett Electric Company d/b/a National Grid (National Grid), GZA GeoEnvironmental, 
Inc. (GZA) is pleased to present to the Rhode Island Department of Environmental Management (RIDEM) the 
attached Short Term Response Action Plan (STRAP).   
 
This STRAP describes proposed remedial actions associated with the installation of a new access road at the 
642 Allens Avenue Site. The new access road will traverse over an existing containment dike associated with 
the Liquefied Natural Gas (LNG) facility and the remedial actions consist of installation of an engineered 
remedial cap designed to address potential human exposure to impacted soils. 
 
Should you have any questions or comments regarding the information presented herein, please do not 
hesitate to contact the undersigned or Amy Willoughby from National Grid at (401) 258-5410. 
 
Very truly yours, 
 
GZA GEOENVIRONMENTAL, INC.   
 
 
      
Sophia Narkiewicz, P.E.       Margaret S. Kilpatrick, P.E.     
Assistant Project Manager       Associate Principal       
 
 
 
James J. Clark, P.E.  
Senior Principal  
    
MSK/tlb 
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1.0 INTRODUCTION 

On behalf of The Narragansett Electric Company (TNEC) d/b/a National Grid (National Grid), 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 642 Allens Avenue Manufactured Gas Plant (MGP) located in Providence, 
Rhode Island (herein referred to as the “Site”).  A Project Locus Map is presented on Figure 1, Cover Sheet, Index to 
Drawings and Locus Plan. 

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). 

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

1.1 PROJECT OBJECTIVES 

National Grid plans on constructing a new containment dike access road for the Liquefied Natural Gas (LNG) facility. The 
proposed new dike access road will run from Terminal Road, along the southern extent of the existing containment dike, 
and extend to the southeastern portion of the dike area. This plan has been prepared to address soils in the vicinity of the 
new dike access road (referred to herein as the “STRAP Area”) exhibiting impacts in excess of the RIDEM Method 1 Criteria 
via installation of an engineered cap. A large portion of the grading elevation cut is into the existing containment dike, 
which, based on limited explorations through the dike (outside of the STRAP Area), was constructed using engineered 
import fill material.   

As described herein, proposed STRAP activities include installing erosion and sedimentation controls, grading and off-Site 
disposal of excess materials and installation of an engineered cap.  The construction of the engineered cap will also 
require on-Site infiltration of treated stormwater via an engineered underground treatment/infiltration unit. In addition, 
the new access road project will also include installation of retaining structures, the installation of new utilities (new water 
line, new drain line and new underground electrical conduit) and the installation of some new fencing.  

Figure 2, Existing Conditions Plan, presents the location of existing buildings, roads, landscaped areas and approximate 
property boundaries based on tax map information for the Site. This plan also shows the approximate 4 acre Limit of Work 
(LOW) which is located on the southeastern portion of the Site. The STRAP Area (included in the LOW) is approximately 
39,000 SF and will consist of a new engineered cap. Figure 4, Proposed Conditions Plan, presents the configuration of the 
new dike road and associated structures and utilities.1  

2.0 BACKGROUND  

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

                                                      
1 The new dike access road project was designed by Kiewit Engineering and Design Co. 
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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 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 LOW consists of approximately 4 acres on the 
southeastern portion of the Site and is located on A.P. 56 Lots 273 and 316. This area is currently utilized for LNG 
operations (location of portion of containment dike for the LNG tank) and for storage in the cement distribution facility. 
The table below presents a summary of the 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 and is entirely enclosed and secured by chain-
link fencing and barbed wire. 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 more than 
100 feet below ground surface (bgs). Groundwater is generally 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. A LNG facility has operated on the eastern and southeastern portions of 
the Site since 1972. 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 LOW (including the STRAP Area) is located within the present day existing LNG facility and cement distribution facility. 
This portion of the Site was utilized as the location of former coke ovens, former tar and ammonia tanks, a former gas 
tank (unknown whether this was above or below ground), a large building associated with the production of producer gas, 
a former quenching station, and for coal and bulk material storage associated with the former MGP. As noted above, the 
MGP was largely decommissioned in 1954 and these structures were likely demolished for the construction of the LNG 
facility in 1972. Based on explorations in the LOW (as described below), it is likely significant concrete foundations are still 
present in the subsurface. As described below, certain remedial actions were completed in the late 1990s in the LOW 
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(including the STRAP Area). As shown on Figure 2, Existing Conditions Plan, an engineered cap was installed as part of 
these remedial actions. Historical features are shown on Figure 3, Existing Exploration Location Plan.  

The LOW is currently utilized as a containment dike for LNG operations and for storage in the cement distribution facility. 
The current and foreseeable future use of the property and LOW is unlikely to change. 

2.2 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 non-aqueous phase liquids (NAPLs) have been made in certain Site monitoring wells. In addition, some residual 
materials have been observed in former gas processing areas.  

A Soil Management Plan (SMP) was established for the Site and submitted to RIDEM on August 31, 2010; a revised SMP 
was later submitted on September 12, 2012. The SMP was prepared to establish procedures to be followed should 
construction or maintenance activities require the need to manage soils and/or groundwater. The SMP includes  
procedures for soil screening/disposal requirements, soil stockpile management and erosion controls, dust controls, 
capping requirements, decontamination protocols for equipment leaving the Site, requirements for import of soils, basic 
dewatering guidelines and management of non-soils (such as asphalt or concrete). The SMP is similar to what would be 
recorded with an Environmental Land Usage Restriction (ELUR) and has been followed at the Site for numerous facility 
projects.  

As discussed during a November 2013 meeting with RIDEM and subsequent project communications with the Department, 
GZA, on behalf of National Grid, is currently preparing a Site Investigation Report (SIR) Addendum to document results of 
more recent investigation efforts. The SIR Addendum will also present the preferred remedial approach for the Site and 
will consist of progressive engineered capping consistent with facility upgrades, groundwater monitoring and institutional 
controls. The approach presented herein for the STRAP Area is consistent with the overall remedy for the Site which will 
be described in the SIR Addendum.  

2.2.1 Remedial Actions in the LOW (and STRAP Area) 

Environmental Science Services, Inc. (ESS) supervised remedial actions on behalf of the Providence Gas Company (PGC) 
and Algonquin LNG, Inc. beginning in June 1999 in accordance with a RIDEM-issued June 1, 1999 Temporary Remedial 
Action Permit (TRAP). These remedial actions were documented in a December 2002 Remedial Action Closure Report 
prepared by Vanasse Hangen Brustlin, Inc. (VHB) on behalf of the New England Gas Company (NEGC), included in Appendix 
B. These activities were of a time-critical nature due to the proposed construction of a vaporizer pad in the southwestern 
portion of the LNG facility adjacent to the containment dike. Remedial actions were conducted on both the western and 
eastern side of the containment dike (the LOW (including the STRAP Area) is located east of the containment dike).  

During the remedial action, surface and subsurface soils were excavated and disposed off-Site. The excavations were 
guided by test pit and soil boring data from previously completed investigations and confirmatory soil sampling. Several 
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structures were excavated, cleaned out and backfilled. All MGP remnant piping was either removed or sealed with 
hydraulic cement. According to the Closure Report, the former tar tank, as shown on Figure 3, Existing Exploration Location 
Plan, was not able to be excavated or cleaned out because of structural limitations of excavating near the containment 
dike. According to the Closure Report, the former Tar and Ammonia Pits/Wells (A&B) were excavated and cleaned and 
reportedly, approximately 50,000 gallons of coal tar was removed from this structure. No information was provided on 
the condition of the structure. Recovery wells (ESS RW-1 to ESS RW-6) were also installed to for recovery of light non-
aqueous phase liquids (LNAPL).  Excavated areas were capped with approximately 2 feet of clean fill or were covered by 
structures (vaporizer pad). ESS RW-1 and ESS RW-2 are located in the LOW. As shown on Figure 2, Existing Conditions Plan, 
an approximate 10,000 square foot (SF) engineered cap is located in the LOW.  

A total of approximately 8,746 tons of MGP-impacted material was excavated, transported and disposed off-Site during 
these remedial activities.  

3.0 NATURE AND EXTENT OF OBSERVED IMPACTS IN THE STRAP AREA 

Approximately one hundred and sixteen (116) explorations (borings, test pits, monitoring wells and soil samples) have 
been conducted in the STRAP Area, to depths ranging from approximately 2 to 101 feet bgs. Approximately nineteen (19) 
borings were conducted for geotechnical purposes, to depths ranging from 52 to 101 feet bgs. Boring and test pit logs are 
included in Appendix C. Figure 3, Existing Exploration Location Plan, presents the location of explorations that have been 
completed in the STRAP Area.  

Please note that sampling depths that are noted in this section are from the original grades in the STRAP Area. As noted 
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 proximate to the 
STRAP Area (defined herein as approximately 50 feet in radius from the STRAP Area) following the remedial activities 
discussed previously based on GZA’s review of available information. The following sections present a summary of the 
nature and extent of observed impacts in the STRAP Area.  

3.1 FIELD SCREENING AND OBSERVATIONS OF IMPACTED SOILS 

Explorations performed proximate to the STRAP Area indicate the presence of up to approximately 20 feet of fill underlain 
by outwash deposits and glacial till. A thin layer of organic silt was encountered intermittently beneath the fill (above the 
outwash deposits), primarily in borings closer to the Providence River. The fill consists of sands and gravels with concrete, 
coal, asphalt, and brick fragments, cinders, and cinder ash.  

Visual and olfactory indicators of petroleum-like impacts were noted in the majority of the explorations conducted in the 
northern portion of the STRAP Area (downgradient of the Former Producer Gas Plant), generally at the water table and 
decreasing with depth. Some visual and olfactory indicators of coal tar-like impacts were noted at depth in ETP-4, although 
this test pit was conducted before remedial actions were conducted in this area. Note, visual indicators of former MGP 
residuals (i.e., oxide box waste with blue/green/yellow staining) were not observed in explorations performed proximate 
to the STRAP Area. Total Volatile Organic Compounds (TVOCs) readings, based on PID measurements, ranged from non-
detect (ND) to 369 parts per million by volume (ppmv). Generally, TVOC readings were most significant coincident with 
the water table and decreased with depth. Petroleum-like or coal tar-like impacts were not noted in the area to the 
southeast of the containment dike (in the cement distribution facility).  
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Concrete or other obstructions were noted in B-1 (6 feet bgs), B-3 (6 feet bgs), B-4 (10 feet bgs), B-29 (15 feet bgs), ETP-2 
(4-5 feet bgs), ETP-4 (8 feet bgs), A39 (refusal at 2 feet bgs), A49 (9-10 feet bgs), A57 (3 feet bgs), and GZ-212 (2-4 feet 
bgs).   

3.2 SOIL ANALYTICAL RESULTS 

Over 230 soil samples were collected and analyzed proximate to the STRAP Area for TPH, semi-volatile organic compounds 
(SVOCs), VOCs, polychlorinated biphenyls (PCBs), pesticides and inorganic compounds. Compounds detected at elevated2 
levels were TPH, arsenic and certain  PAHs (benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene). Table 1A, Soil Analytical Data (Under an 
Engineered Cap) presents the analytical soil data collected from the previously capped portion of the STRAP Area and 
Table 1B, Soil Analytical Data (Currently Uncapped) presents the analytical soil data collected from areas outside the 
existing cap.    

TPH was the only compound detected in excess of the RIDEM GB Leachability Criteria (four locations - RCA-7 (8-10 feet 
bgs), A13 (0-2 feet bgs and 8-10 feet bgs), A15 (2-4 feet bgs) and A66 (6-8 feet bgs)) at concentrations ranging from 3,100 
mg/kg to 8,130 mg/kg. These explorations are located in the northern portion of the uncapped STRAP Area (downgradient 
of the Former Producer Gas Plant).    

Four (4) borings are located proximate to the area proposed for stormwater infiltration: A60, A61, A63 and A64. The only 
compound detected at an elevated level was benzo(a)pyrene at A64 at a depth of 4-6 feet bgs. In this sample, 
benzo(a)pyrene was detected at a concentration of 0.86 mg/kg, slightly above the I/C-DEC of 0.8 mg/kg. No other 
compounds were detected at elevated levels from other samples collected from these borings.  

Overall, the data indicates that materials in the STRAP Area are generally consistent with typical urban fill (arsenic, lead 
and PAHs), with the exception of the limited TPH exceedances located in the northern portion of the STRAP Area. 

3.3 GROUNDWATER AND NAPL MEASUREMENTS 

There are four (4) monitoring wells (RCA-29, RCA-33, RCA-38 and VHB-13) and two (2) recovery wells (ESS RW-1 and ESS 
RW-2) located proximate to the STRAP Area. Three (3) additional monitoring wells (RCA-7, RCA-31 and RCA-37) were 
located proximate to the STRAP Area that were previously destroyed or decommissioned. RCA-33 and RCA-38 are the 
closest monitoring wells to the area proposed for stormwater infiltration. Based on elevation data from monitoring wells 
proximate to the STRAP Area, groundwater is expected to be encountered approximately 4 to 10 feet bgs. Groundwater 
is expected to be tidally influenced, especially in the monitoring wells closer to the Providence River. A summary of 
groundwater elevation data from July 2011 to May 2016 for the wells within the STRAP Area is presented in Table 2A, 
Summary of Groundwater and NAPL Measurements.  

LNAPL has been detected proximate to the STRAP Area at thicknesses ranging from trace amounts to 0.36 feet. LNAPL has 
historically been detected in trace amounts to 0.36 feet in RCA-29, located in the former remedial action area (see Section 
2.2.1) downgradient of former tar tank. Detected LNAPL has been limited to trace amounts only in ESS RW-1 and ESS RW-
2. Dense non-aqueous phase liquid (DNAPL) has not been historically detected proximate to the STRAP Area. LNAPL has 
not been detected in either RCA-33 or RCA-38, the monitoring wells closest to the area proposed for stormwater 

                                                      
2 Defined herein as an exceedance of the RIDEM Method 1 Criteria: Industrial/Commercial Direct Exposure Criteria (I/C-DEC), the GB Leachability Criteria or the Upper 
Concentration Limit (UCL).   
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infiltration. A summary of historic LNAPL thickness gauging for monitoring wells proximate to the STRAP Area is presented 
in Table 2B, Summary of LNAPL Thickness Gauging.  

An effort was made to recover LNAPL and monitor the rate of return (if any) from RCA-29. As indicated on Table 2C, 
Summary of LNAPL Recovery, LNAPL was recovered three times from RCA-29 on July 19, 2012, June 20, 2014 and October 
19, 2015. Less than 0.1 gallon was recovered each time. It is also noted that since recovery, detected LNAPL at RCA-29 has 
been limited to trace to 0.17 feet (Tables 2A and 2B).   

3.4 GROUNDWATER ANALYTICAL RESULTS 

Thirty-six (36) groundwater samples were collected proximate to the STRAP Area between 1994 and 2016 and analyzed 
for VOCs, SVOCs, TPH and total cyanide. As indicated in Table 3, Groundwater Analytical Data, groundwater data from 
RCA-29, RCA-33, RCA-38, VHB-13, RCA-7, RCA-31 and RCA-37 indicate low levels of detected constituents with no elevated 
concentrations or exceedances of RIDEM GB Groundwater Objectives.     

3.5 CONCLUSIONS 

As presented above, soils proximate to the STRAP Area are generally characterized by RIDEM Method 1 Criteria 
exceedances of PAHs and arsenic, with the exception of areas of sporadic elevated TPH soil concentrations in the northern 
portion of the STRAP Area (downgradient of the Former Producer Gas Plant).  

Groundwater proximate to the STRAP Area is generally characterized by non-detect to low levels of VOCs, SVOCs and total 
cyanide, with no compounds detected at concentrations above the GB Groundwater Objective. Measurable LNAPL is 
currently limited to trace to 0.17 feet in thickness at one well (RCA-29 located downgradient of the former tar tank).     

Very little to no evidence of soil or groundwater impacts were detected in the area proposed for stormwater infiltration.  

Based on these soil and groundwater conditions, the STRAP activities were designed to mitigate direct exposure to soils 
above the RIDEM Method 1 Criteria through installation of an engineered soil cap.   

4.0 PROPOSED RESPONSE ACTIONS  

The proposed STRAP activities include installing erosion and sedimentation controls, grading and off-Site disposal of excess 
materials and installation of an engineered cap. The construction of the engineered cap will also require on-Site infiltration 
of treated stormwater via an engineered underground treatment/infiltration unit. In addition, the new access road project 
will also include installation of retaining structures, the installation of new utilities (new water line, new drain line and 
new underground electrical conduit) and the installation of some new fencing. A large portion of the grading elevation cut 
is into the existing containment dike, which, based on limited explorations through the dike (outside of the STRAP Area), 
was constructed using engineered import fill material.   

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

 Figure 4 – Proposed Conditions Plan; and 

 Figure 5 – Erosion and Sedimentation Control Plan.  
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4.1 REMEDIAL CAPS 

Engineered caps have been designed to mitigate direct exposure to underlying impacted soils across the approximately 
39,000 SF STRAP Area. The following is a description of the engineered caps:  

 Asphalt Engineered Cap (approximately 16,000 SF): the engineered cap will consist of 8-inches of import aggregate 
base, 4-inches of base course asphalt overlain with 2-inches of top course; and    

 Gravel Engineered Cap (approximately 23,000 SF): the engineered cap will consist of a non-woven geotextile overlain 
by at least 12-inches of imported granular fill or at least 24-inches of imported granular fill. 

The approximate extent of these engineered caps and details showing each cap type is depicted on Figure 4, Proposed 
Conditions Plan.   

All new utility excavations will be finished with a gravel engineered cap. The portion of the existing engineered cap that is 
disturbed during the work will also be restored with a gravel engineered cap.   

4.2 STORMWATER MANAGEMENT 

The engineered cap has been designed with an integral stormwater management/treatment system. As described in the 
Rhode Island Stormwater Design and Installation Standards Manual, last amended in March 2015 (Stormwater 
Regulations), the amount of stormwater that must be treated is defined as the Water Quality Volume (WQv) and is the 
portion of runoff likely to contain the primary pollutant load. 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 utilizing swales and directed to a 
catchbasin. The catchbasin will drain to an engineered stormwater infiltration unit (presented on Figure 4 as “Cultec Unit”). 
The WQV will be conveyed to the stormwater infiltration unit located between the road and the existing LNG containment 
and infiltrated. Excess stormwater will overland flow and ultimately discharge to the surrounding surface for infiltration.  

Based on the proposed STRAP activities, the redevelopment of the Site is subject to Minimum Standard 6 (Redevelopment) 
within the Stormwater Regulations. As such, the engineered cap has been designed with an integral stormwater 
management/treatment system. The location and design of the proposed infiltration system (i.e., an engineered 
stormwater infiltration system) was evaluated in accordance with Section 3.2.8 Subsurface Contamination Guidance of 
the Stormwater Regulations. As shown on the attached Figure 4, Proposed Conditions Plan, the proposed infiltration unit 
will be located in an approximate 450 SF area between the proposed access road and LNG containment. As described in 
Section 3.0, no significant soil or groundwater impacts were observed in this area based on borings A60, A61, A63 and 
A64.  

4.3 SOIL DISPOSAL 

It is currently estimated that approximately 3,865 cubic yards (CY) of existing Site materials will be removed and disposed 
off-Site to facilitate installation of the engineered cap, new utilities, and the stormwater infiltration system.   

All excess soil generated during the STRAP implementation will be disposed off-Site at a licensed disposal/recycling facility 
approved by National Grid. We currently anticipate excess soils will be shipped to the ESMI in Loudon, New Hampshire for 
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thermal desorption treatment/recycling. Prior to off-Site disposal, samples will be collected from the stockpiled soil and 
analyzed based on the frequency and the parameters required by the selected disposal facility.   

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

4.4 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 and crushed stone aggregate material is expected to be imported to the 
Site as part of the STRAP activities.  

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: 

 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, with the exception of quarry run aggregate materials (i.e., riprap, washed crushed stone) will be sampled 
prior to delivery and placement, regardless of the source of the material. Prior to the import of quarry run aggregate 
materials (crushed stone, riprap, etc.) to the Site, the contractor performing the work will be required to provide a 
certification from the source that the aggregate 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. 

4.5 DEWATERING AND GROUNDWATER MANAGEMENT 

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

4.5.1 Contingency Item – Groundwater Treatment and Discharge 

In the unlikely event significant dewatering is required to facilitate construction of the engineered cap, stormwater 
management system and/or new subsurface utilities, we propose management, treatment and on-Site discharge 
consistent with a Temporary Groundwater Discharge Approval issued by RIDEM’s Office of Waste Management under 
Rule 13 of the October 2014 Rules for the Discharge of Non-Sanitary Wastewater and Other Fluid to or Below the Ground 
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Surface. Information related to proposed dewatering, groundwater treatment, and discharge is included in Appendix D, 
Dewatering and Groundwater Summary Information.  

As presented on Figure D-1 in Appendix D, Dewatering and Groundwater Management Summary Plan, groundwater 
removed from the excavations for the purpose of dewatering will be collected and transferred to fractionation tanks.   
The collected groundwater will be processed through an on-Site treatment system consisting of bag filtration for solids 
removal followed by activated carbon to remove organic compounds. This treatment system will be similar to the previous 
treatment systems that have been approved by RIDEM at the Site. It is anticipated that a limited volume of water will be 
generated and managed/treated in batches (i.e., per fractionation tank or approximately 20,000 gallons). Continuous 
management, treatment and discharge of groundwater is not anticipated. Figure D-2 in Appendix D, Process Flow Diagram 
shows the treatment components. Based on previous experience at the Site, depths of the planned excavations, and 
groundwater depths in this area, the system will be designed for a flowrate of up to approximately 100 gallons per minute 
(gpm). As such, an influent and effluent sample will be collected for analysis on the first day of operation of the treatment 
system and then one effluent sample per 20,000 gallons of groundwater treated will be collected for analysis (equivalent 
to one fractionation tank volume). Samples will be submitted for analysis of PCBs via EPA Method 8082A, TPH via EPA 
Method 8100M, PP13 Metals, VOCs via EPA Method 8260B and SVOCs via EPA Method 8270D. Once processed through 
the treatment system, which will be assembled and tested on-Site, the treated groundwater will be reintroduced to the 
ground surface and allowed to infiltrate upgradient of the work area. The proposed infiltration location is shown on the 
attached Figure D-1. Groundwater will be infiltrated in a non-erosive manner by constructing an infiltration basin using 
geotextile fabric and haybales or equivalent (see Appendix D for detail).   

4.6 AIR EMISSION EVALUATION 

Implementation of this STRAP will involve earthwork activities that requires certain impacted material excavation, re-
grading, management, and temporary stockpiling.  GZA performed an evaluation of the potential volatile emissions 
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. This emissions modeling was 
developed for the specific earthwork activities to be performed during this effort. As described further herein and in 
Appendix E, the results of this modeling indicate that STRAP activities 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.  

4.6.1 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.  

Excavation activities will consist of grading and off-Site disposal of excess materials, installation of retaining structures, 
installation of new utilities (new water line, new drain line and new underground electrical conduit), installation of an 
engineered cap, and restoration activities (fencing). It is anticipated that these activities will involve management of 
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approximately 3,865 CY of soil.3 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 STRAP work. The data 
used in the evaluation consisted of 51 soil samples collected by others (as presented in reports submitted to RIDEM) 
between 1994 and 2000. The data is presented in Table E-1 (in Appendix E). The calculations only utilized soil samples 
collected and at depths from within areas with planned grade cuts (excavations). Exploration locations in the STRAP Area 
are presented on Figure 3, Existing Exploration Location Plan.  

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 Table E-2 (in Appendix E), 
naphthalene has an excavation emissions potential exceeding the RIDEM annual minimum quantities (3 lbs/year) based 
on both the average and maximum measured concentrations. Based on these calculations, naphthalene was further 
evaluated using emissions modeling consistent with published EPA guidance to estimate the predicted emissions that 
would be generated during the planned STRAP implementation activities. 

4.6.2 Emissions Modeling 

Based on the results of the emissions potentials calculations described above for the earthwork activities, predicted 
emissions related to naphthalene were calculated based on modeling. The predicted emissions modeling used the average 
concentration of naphthalene that was detected. Appendix E 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 Table E-3 (in Appendix E). 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 disposal. Furthermore, GZA assumed that the bulk of the soil excavation 
activities would be conducted during the calendar year 2016.  

Table E-3 (in Appendix E) and the following presents a summary of the modeled predicted total excavation emissions for 
naphthalene (expressed in pounds) compared to RIDEM’s Minimum Quantities (expressed in pounds/year) published in 
Regulation No. 9, Appendix A.      

Analyte 
Total Modeled Excavation 

Emissions (lbs) 
RIDEM Annual Minimum 

Quantity (lbs) 

Naphthalene 0.003 3 

4.6.3 Estimated Emissions Modeling Conclusions 

RIDEM issued a STRAP Approval Letter on May 18, 2016 for the Holder 18/21 Capping Project at the Site. The Holder 18/21 
Capping Project is expected to begin construction in mid-July 2016 and will likely be complete by the end of September 
2016. The following emissions are expected to be generated as part of the Holder 18/21 Capping Project:  

                                                      
3 The new dike access road project was designed by Kiewit Engineering and Design Co. Kiewit Engineering and Design Co. estimated that volume of 
excavation and the expected depths of excavation.  
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 Analyte 
Total Modeled Excavation 

Emissions (lbs) 
RIDEM Annual Minimum 

Quantity (lbs) 

Benzene 4.47 10 

Naphthalene 0.94 3 

Toluene 8.68 9,000 

Total Xylenes 4.17 3,000 

Therefore, total emissions expected to be generated at the Site during the calendar year 2016 are:  

Analyte 
Cumulative Modeled 

Excavation Emissions (lbs) - 
2016 

RIDEM Annual Minimum 
Quantity (lbs) 

Benzene 4.47 10 

Naphthalene 0.943 3 

Toluene 8.68 9,000 

Total Xylenes 4.17 3,000 

The results of this predictive modeling indicate that the Access Road STRAP earthwork activities do not have the potential 
to increase cumulative emissions for calendar year 2016 by greater than the minimum quantities as specified in Appendix 
A of RIDEM APC Regulation No. 9, and, therefore, a minor source permit is not required for the Access Road STRAP 
implementation work.  

4.7 MONITORING WELLS 

All the wells that are currently located in the LOW (RCA-29, RCA-33, RCA-38, VHB-13, ESS RW-1 and ESS RW-2) will be 
decommissioned to implement the STRAP. Each well will be decommissioned in accordance with Appendix 1 of RIDEM's 
June 2010 Groundwater Quality Rules. If possible, the PVC riser and screen sections shall be removed and the borehole 
will be filled with grout. If the PVC riser and screen sections cannot be removed, the PVC riser and screen segments shall 
be cut off at least 4 feet below the ground surface and the monitoring well will be decommissioned utilizing grout with 
the tremie method. A GZA field engineer will be on the Site to record well decommissioning activities and a 
decommissioning log will be prepared for each location. Upon completion of the well decommissioning, a summary letter 
detailing the well decommissioning effort performed will be submitted to RIDEM and copies of all well decommissioning 
logs will be included in the Short Term Response Action Closure Report. 

After the New Access Road project and other facility projects are completed at the Site (currently anticipated to be in 
2020, however, the construction window may extend further than the anticipated schedule), select monitoring wells will 
be replaced/installed and the proposed post-development groundwater monitoring program will be implemented. We 
currently anticipate that one monitoring well will be replaced (RCA-29R) and two (2) new monitoring wells (GZ-500S and 
GZ-500D) will be installed at the locations shown on Figure 4, Proposed Conditions Plan.  

4.8 BEST MANAGEMENT PRACTICES 

During implementation, the following Best Management Practices (BMPs) will be employed by the Contractor. 

 Dust Control – 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, covering of temporary stockpiles, 
mulching, or similar methods.  On-Site and perimeter dust monitoring will be performed during all construction 
activities. This monitoring will include both visible observations as well as measurements of particulate dust using field 



June 29, 2016 
 GZA Job No. 03.0033554.90 

STRAP: Dike Access Road 
 Page | 12 

 

 

Proactive by Design 

 

instruments.  If excessive dust generation occurs and cannot be reasonably controlled, the job shall be shut down 
until appropriate engineering control measures are implemented by the Contractor.   

 Odor and Organic Vapor Control – Odor and organic vapor control measures will be employed to mitigate the potential 
for release of odors and organic vapors from the STRAP activities. Methods of control will consist of backfilling 
excavations, covering stockpiles or excavations with 6-mil polyethylene sheeting or similar methods. On-Site and 
perimeter total volatile organic compound (TVOCs) monitoring will be performed during all earthwork activities. This 
monitoring will include both any observations of odors as well as measurements of TVOCs using field instruments. If 
excessive odors or TVOCs readings occur and cannot be reasonably controlled, the job shall be shut down until 
appropriate additional engineering control measures (i.e., odor suppressant foam) are implemented by the Contractor.   

 Sedimentation and Erosion Controls – Prior to the commencement of any Site work, staked filtrexx siltsoxx, erosion 
control netting and silt sacks (or other National Grid Environmental-approved equal) 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, Soil Erosion and Sedimentation Control Plan.   

 Stockpile Management – Prior to any major earthwork, the Contractor shall construct a central stockpile area that is 
underlain with at least two layers of 6-mil polyethylene sheeting (or other National Grid Environmental approved 
equal). To the extent possible during the work day, all impacted excavated materials will be temporarily staged on two 
layers of minimum 6-mil polyethylene sheeting in working stockpiles. At the end of each work day and to the extent 
practical during the workdays, working stockpiles will be relocated to a central stockpile area. By the end of the work 
day, all working stockpiles and the central stockpile area must be covered with a layer of polyethylene sheeting to 
control the generation of wind-blown dusts and potential migration of soils with stormwater runoff. All stockpile areas 
(including the central stockpile area) will be equipped with appropriate controls to limit the loss of the cover and 
protect against storm water erosion. These controls will include the installation of filtrexx siltsoxx (or other National 
Grid Environmental approved equal) surrounding the perimeter of the stockpiles and weighting the polyethylene cover 
with sand bags or concrete blocks. Stockpiles will be inspected daily by Site personnel. The Contractor may be allowed 
to stockpile impacted material directly on the subgrade surface at the discretion of National Grid Environmental, 
depending on the levels of impacts observed in the soil material (i.e. no NAPL impacted soil material) and/or level of 
groundwater saturation. Impacted soil material will not be allowed to be stockpiled directly on an already capped area.  

4.9 REPORTING 

Subsequent to completion of the activities described herein, a Short Term Response Action Closure 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.  

5.0 OTHER PERMITS  

All necessary permits will be obtained prior to the start of work. We currently anticipate that a RIDEM Water Quality 
Certification (WQC), a Coastal Resource Management Council (CRMC) Assent, City of Providence Soil Erosion and 
Sedimentation Permit and a Rhode Island Pollutant Discharge Elimination System Program (RIPDES) Construction General 
Permit will be required for the work, as described below:  

 The work includes the engineered capping of approximately 39,000 SF and creating approximately 16,000 SF of 
impervious area. A stormwater management system was designed in accordance with the Rhode Island Stormwater 
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Manual, last revised March 2015 and the RIDEM Water Quality Rules, last revised December 2009. A WQC will be 
submitted to the CRMC and the RIDEM Office of Water Resources for review and approval. The soil erosion and 
sedimentation plan prepared as part of this WQC submittal will be submitted to the City of Providence and RIPDES for 
their review and approval as well.  

 As this work will be completed within 200 feet of a coastal feature, a Category A Assent application will be submitted 
to CRMC for review and approval. This application will be integrated with the WQC submittal to allow for streamlined 
review by the regulatory agencies. 

6.0 PROPOSED SCHEDULE  

The schedule for implementation of the remedy described herein will depend on receipt of the STRAP Approval from 
RIDEM and receipt of other necessary permits. The current plan is to perform the work described herein beginning in late 
July 2016. We anticipate the implementation of the STRAP activities described herein will be completed in six months, by 
early 2017. We anticipate that the majority of the excavation activities will be complete by the end of 2016.  
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TABLES 



Table 1A
Analytical Soil Data (Under an Engineered Cap)  

New Access Road

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/22/2016

EPT-4 A1-W131 A1-W132 A1-W133 A1-W134 A1-W135 A1-W136 A1-W137 A1-W138 A1-W139 AI-W140 A1-W141 A1-W142 A1-W143 A1-W144 A1-W145 A1-W146 A1-W147 A1-148 A1-W149 A1-W150 A1-W151 A1-W152 A1-W153 A1-W154 A1-W155 A1-W156 A1-W158 A1-W159

7-8 FT 10-12 FT 14-16 FT 0-2 FT 0-2 FT 2-10 FT 0-2 FT 2-10 FT 0-2 FT 2-10 FT 0-2 FT 0-2 FT 2-10 FT 0-2 FT 2-10 FT 0-2 FT 2-10 FT 0-2 FT 0-2 FT 2-10 FT 0-2 FT 2-10 FT 0-2 FT 2-10 FT 0-2 FT 0-2 FT 2-10 FT 0-2 FT 2-10 FT 2-10 FT 0-2 FT

March 1996 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/3/99 9/7/99 9/7/99 9/7/99 9/7/99 9/7/99 9/7/99 9/7/99 9/7/99 9/8/99 9/8/99 9/8/99 9/8/99 9/8/99 9/20/99

1,2,4-Trimethylbenzene NE NE 10,000 mg/kg NA 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

1,3,5-Trimethylbenzene NE NE 10,000 mg/kg NA 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

Acetone NE 10,000 10,000 mg/kg NA 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

Benzene 4.3 200 10,000 mg/kg NA ND NA ND ND ND ND 0.746 ND 0.157 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.066 ND ND ND ND

Chloroform NE 940 10,000 mg/kg NA 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

Ethylbenzene 62 10,000 10,000 mg/kg NA ND NA ND ND 0.103 ND 0.262 ND 0.093 ND MO ND ND 0.069 ND 0.077 ND ND ND ND ND ND ND ND ND 0.401 ND ND ND ND

Isopropylbenzene NE 10,000 10,000 mg/kg NA 0.1 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

Methylene Chloride NE 760 10,000 mg/kg NA 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

Naphthalene NE 10,000 10,000 mg/kg NA 0.2 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

n-Butylbenzene NE NE 10,000 mg/kg NA 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

n-Propylbenzene NE NE 10,000 mg/kg NA 0.4 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

sec-Butylbenzene NE NE 10,000 mg/kg NA 0.3 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

Toluene 54 10,000 10,000 mg/kg NA ND NA ND ND ND ND 0.559 ND 0.121 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.068 ND ND ND ND

Xylenes (Total) NE 10,000 10,000 mg/kg NA ND NA ND ND ND ND 0.507 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Hydrocarbon Content 2,500 2,500 30,000 mg/kg 2480 2350 671 156 160 891 64 917 ND 864 85 ND 182 ND 172 ND 1400 ND ND 741 ND 437 63 568 ND 34 147 ND 103 89 ND

Total Cyanide NE 10,000 10,000 mg/kg NA NA NA 0.47 0.62 NA ND NA ND NA ND ND NA ND NA ND NA ND ND NA ND NA 0.53 NA 0.29 4.1 NA ND NA NA ND

Antimony NE 820 10,000 mg/kg 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

Arsenic NE 7 10,000 mg/kg NA NA NA 6.45 10.7 NA 5.71 NA 8.32 NA 4.49 6.09 NA 6.91 NA 4.23 NA 3.16 4.93 NA 3.85 NA 3.96 NA 5.03 ND NA ND NA NA ND

Barium NE 10,000 10,000 mg/kg 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

Beryllium NE 1.5 10,000 mg/kg 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

Cadmium NE 1,000 10,000 mg/kg 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

Chromium NE 10,000 10,000 mg/kg 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

Copper NE 10,000 10,000 mg/kg 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

Iron NE NE NE mg/kg 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

Lead NE 500 10,000 mg/kg NA NA NA 49.3 57.9 NA 19.2 NA 12 NA 46.8 10.1 NA 8.2 NA ND NA ND ND NA 10.7 NA 42 NA 17.6 15.2 NA 37.8 NA NA ND

Mercury NE 610 10,000 mg/kg 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

Nickel NE 10,000 10,000 mg/kg 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

Selenium NE 10,000 10,000 mg/kg 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

Silver NE 10,000 10,000 mg/kg 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

Zinc NE 10,000 10,000 mg/kg 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

Endosulfan II NE NE 10,000 mg/kg 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

Endrin NE NE 10,000 mg/kg 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

Endrin ketone NE NE 10,000 mg/kg 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

Total PCBs 10 10 10,000 mg/kg NA NA NA ND NA ND NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA NA ND NA ND NA NA ND NA NA

2-Methylnaphthalene NE 10,000 10,000 mg/kg ND ND NA ND ND 0.79 ND 3.45 ND 0.641 ND ND ND ND ND ND 0.552 ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Acenaphthene NE 10,000 10,000 mg/kg 6.2 1.1 NA ND ND ND ND 2.45 ND 0.537 ND ND ND ND ND ND 0.693 ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Acenaphthylene NE 10,000 10,000 mg/kg ND ND NA ND ND 0.4 ND 2.85 ND 0.748 ND ND ND ND ND ND 0.674 ND ND 0.366 ND 0.587 ND ND ND ND ND ND ND ND 140

Anthracene NE 10,000 10,000 mg/kg 19.4 0.9 NA 0.544 0.503 1.25 ND 6.77 ND 2.37 0.47 ND 0.369 ND 0.353 ND 2.76 ND ND 0.579 ND 0.64 ND 0.661 ND ND ND ND ND ND ND

Benzo(a)anthracene NE 7.8 10,000 mg/kg 14.7 0.8 NA 2.37 2.99 3.17 0.619 7.97 ND 4.33 1.36 ND 1.06 ND 0.831 ND 3.96 ND ND 1.41 ND 2.01 0.857 1.54 ND ND ND ND ND 0.874 ND

Benzo(a)pyrene NE 0.8 10,000 mg/kg 7.4 0.5 NA 2.81 3.51 3.58 0.737 8.92 ND 4.33 1.36 ND 1.36 ND 0.875 ND 3.15 ND ND 1.34 ND 2.13 0.986 1.45 ND ND ND ND ND 1.07 ND

Benzo(b)fluoranthene NE 7.8 10,000 mg/kg 10.4 0.6 NA 4.12 5.13 5.39 1 8.19 ND 7.87 1.87 ND 1.99 ND 1.04 ND 5.07 ND ND 1.57 ND 2.3 1.01 1.53 ND ND 0.594 ND ND 1.83 ND

Benzo(g,h,i)perylene NE 10,000 10,000 mg/kg ND ND NA 1.34 1.68 1.76 ND 2.84 ND 1.91 ND ND ND ND 0.609 ND 0.685 ND ND 0.852 ND 0.984 0.555 0.669 ND ND ND ND ND ND ND

Benzo(k)fluoranthene NE 78 10,000 mg/kg ND ND NA 1.49 1.83 1.81 0.434 2.73 ND 1.88 0.642 ND 0.662 ND ND ND 1.86 ND ND 0.481 ND 0.806 0.433 0.621 ND ND ND ND ND 0.579 ND

bis(2-Ethylhexyl)phthalate NE 410 10,000 mg/kg 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

Carbazole NE NE 10,000 mg/kg 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

Chrysene NE 780 10,000 mg/kg 10.6 0.7 NA 2.04 2.41 2.9 0.581 5.15 ND 3.71 1.27 ND 0.978 ND 0.708 ND 3.03 ND ND 1.24 ND 1.94 0.82 1.37 ND  ND 0.407 ND ND 0.891 ND

Dibenzo(a,h)Anthracene NE 0.8 10,000 mg/kg ND ND NA 0.387 0.561 0.523 ND 0.982 ND 0.67 ND ND ND ND ND ND ND ND ND ND ND 0.357 ND ND ND ND ND ND ND ND ND

Dibenzofuran NE NE 10,000 mg/kg ND 1.5 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

Fluoranthene NE 10,000 10,000 mg/kg 27.5 2.4 NA 3.32 3.85 9.24 0.66 17.6 ND 12.9 2.05 ND 1.3 ND 1.16 ND 16.1 ND ND 2.88 ND 3.37 1.34 2.69 ND ND 0.641 ND ND 1.07 ND

Fluorene NE 10,000 10,000 mg/kg 12.4 1.3 NA ND ND 0.842 ND 4.68 ND 1.69 ND ND ND ND ND ND 2.42 ND ND 0.438 ND 0.477 ND 0.792 ND ND ND ND ND ND ND

Indeno(1,2,3-cd)Pyrene NE 7.8 10,000 mg/kg ND ND NA 1.61 2.1 2.18 ND 3.12 ND 2.36 0.391 ND 0.451 ND 0.758 ND 1.03 ND ND 1.01 ND 1.26 0.703 0.882 ND ND ND ND ND ND ND

Naphthalene NE 10,000 10,000 mg/kg 5.8 ND NA 0.507 0.707 1.88 ND 10.2 ND 1.53 ND ND ND ND ND ND 1.08 ND ND 0.391 ND 0.448 ND 0.642 ND ND ND ND ND ND ND

Phenanthrene NE 10,000 10,000 mg/kg 39 7.9 NA 2 1.22 2.98 ND 22 ND 10.9 1.68 ND 0.862 ND 0.543 ND 18.96 ND ND 1.06 ND 1.13 0.924 1.71 ND ND 0.464 ND ND 0.467 ND

Pyrene NE 10,000 10,000 mg/kg 22.7 1 NA 3 4.35 7.04 0.618 17.4 ND 10.5 1.84 ND 1.13 ND 1.24 ND 4.95 ND ND 2.7 ND 3.57 1.12 2.64 ND ND 0.678 ND ND 0.768 ND

Notes: 

Table only shows explorations located within 50-feet of the New Dike Road 

ND - Not Detected NA - Not Analyzed

RCA-29

March 1996

Inorganic Compounds

Total Petroleum Hydrocarbons (TPH)

Volatile Organic Compounds (VOCs)

RIDEM 

I/C DEC  

RIDEM GB 

Leachability 

Criteria

RIDEM 

UCL
Units

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 analyzed for, but not detected. 

Sample depths noted here are from original grade. This table presents data 

that has since been disturbed or regraded. As such, the final grades are 

unknown and as such the modified sampling depths are unknown. 

Semi-Volatile Organic Compounds (SVOCs)

Polychlorinated Biphenyls (PCBs) and Pesticides
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Table 1A
Analytical Soil Data (Under an Engineered Cap)  

New Access Road

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/22/2016

1,2,4-Trimethylbenzene NE NE 10,000 mg/kg

1,3,5-Trimethylbenzene NE NE 10,000 mg/kg

Acetone NE 10,000 10,000 mg/kg

Benzene 4.3 200 10,000 mg/kg

Chloroform NE 940 10,000 mg/kg

Ethylbenzene 62 10,000 10,000 mg/kg

Isopropylbenzene NE 10,000 10,000 mg/kg

Methylene Chloride NE 760 10,000 mg/kg

Naphthalene NE 10,000 10,000 mg/kg

n-Butylbenzene NE NE 10,000 mg/kg

n-Propylbenzene NE NE 10,000 mg/kg

sec-Butylbenzene NE NE 10,000 mg/kg

Toluene 54 10,000 10,000 mg/kg

Xylenes (Total) NE 10,000 10,000 mg/kg

Hydrocarbon Content 2,500 2,500 30,000 mg/kg

Total Cyanide NE 10,000 10,000 mg/kg

Antimony NE 820 10,000 mg/kg

Arsenic NE 7 10,000 mg/kg

Barium NE 10,000 10,000 mg/kg

Beryllium NE 1.5 10,000 mg/kg

Cadmium NE 1,000 10,000 mg/kg

Chromium NE 10,000 10,000 mg/kg

Copper NE 10,000 10,000 mg/kg

Iron NE NE NE mg/kg

Lead NE 500 10,000 mg/kg

Mercury NE 610 10,000 mg/kg

Nickel NE 10,000 10,000 mg/kg

Selenium NE 10,000 10,000 mg/kg

Silver NE 10,000 10,000 mg/kg

Zinc NE 10,000 10,000 mg/kg

Endosulfan II NE NE 10,000 mg/kg

Endrin NE NE 10,000 mg/kg

Endrin ketone NE NE 10,000 mg/kg

Total PCBs 10 10 10,000 mg/kg

2-Methylnaphthalene NE 10,000 10,000 mg/kg

Acenaphthene NE 10,000 10,000 mg/kg

Acenaphthylene NE 10,000 10,000 mg/kg

Anthracene NE 10,000 10,000 mg/kg

Benzo(a)anthracene NE 7.8 10,000 mg/kg

Benzo(a)pyrene NE 0.8 10,000 mg/kg

Benzo(b)fluoranthene NE 7.8 10,000 mg/kg

Benzo(g,h,i)perylene NE 10,000 10,000 mg/kg

Benzo(k)fluoranthene NE 78 10,000 mg/kg

bis(2-Ethylhexyl)phthalate NE 410 10,000 mg/kg

Carbazole NE NE 10,000 mg/kg

Chrysene NE 780 10,000 mg/kg

Dibenzo(a,h)Anthracene NE 0.8 10,000 mg/kg

Dibenzofuran NE NE 10,000 mg/kg

Fluoranthene NE 10,000 10,000 mg/kg

Fluorene NE 10,000 10,000 mg/kg

Indeno(1,2,3-cd)Pyrene NE 7.8 10,000 mg/kg

Naphthalene NE 10,000 10,000 mg/kg

Phenanthrene NE 10,000 10,000 mg/kg

Pyrene NE 10,000 10,000 mg/kg

Notes: 

Table only shows explorations located within 50-feet of the New Dike Road 

ND - Not Detected NA - Not Analyzed

Inorganic Compounds

Total Petroleum Hydrocarbons (TPH)

Volatile Organic Compounds (VOCs)

RIDEM 

I/C DEC  

RIDEM GB 

Leachability 

Criteria

RIDEM 

UCL
Units

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 analyzed for, but not detected. 

Sample depths noted here are from original grade. This table presents data 

that has since been disturbed or regraded. As such, the final grades are 

unknown and as such the modified sampling depths are unknown. 

Semi-Volatile Organic Compounds (SVOCs)

Polychlorinated Biphenyls (PCBs) and Pesticides

A1-F52 A1-F53 A1-F54 A1-W164 A1-F55 A1-F56 A1-F57 A1-W157 A1-W169 A1-F58 A1-F59 A1-F60 A1-W170 A1-W171 A1-W172 A1-W173 A1-W174 A1-W175 A1-W176 A1-W177 A1-W178 A1-F61 A1-F62 A1-F63 A1-F64 A1-F65 A1-F66 A1-F67 A1-F68 A1-F69 A1-F70 A1-F71 A1-F72

2 FT 2 FT 2FT 0-2 FT 2 FT 2 FT 2 FT 0-2 FT 0-2 FT 2 FT 2 FT 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 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT 2 FT

9/20/99 9/20/99 9/20/99 9/27/99 9/27/99 9/27/99 9/27/99 10/1/99 10/1/99 10/1/99 10/1/99 10/1/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99 10/8/99

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

ND ND 0.14 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.062 ND 0.047 ND 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 NA NA NA NA NA NA NA NA NA NA NA

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.118 ND 0.056 ND 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 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

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

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.068 ND 0.072 ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.32 ND ND ND ND ND ND ND ND ND

418 1800 1690 ND 87 105 1770 ND 75 103 83 332 116 140 38 71 ND 72 31 29 ND 72 64 111 41 73 47 79 100 50 38 77 ND

NA NA NA 0.54 NA NA NA ND ND NA NA NA 2.2 ND ND ND ND ND ND ND ND 7.57 ND 0.69 ND 0.64 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 2.71 NA NA NA 3.43 7.23 NA NA NA 5.22 5.7 4.48 15.3 4.43 4.44 5.2 5.52 5.23 4.73 4.22 5.81 3.77 5.83 4.23 4.65 5.92 4.17 4.62 ND 5.1

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 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 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 16.3 NA NA NA 19.7 52.5 NA NA NA 23.2 27.5 17.6 41.3 19.9 31.2 19.5 18.6 14.7 27 34.8 42 30 44.4 36.3 23.3 45.5 44.9 17.9 13.8 10.6

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 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 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

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 0.219 ND ND 0.38 ND ND 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

ND 1.21 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND 0.389 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND 1.27 ND ND ND 0.872 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND 3.94 3.06 ND ND 0.523 1.09 ND ND ND ND 0.677 ND 0.44 ND ND ND ND ND ND ND ND ND 1.11 ND ND ND ND 0.566 ND ND ND ND

1.28 5.78 5.81 ND 0.387 1.24 2.74 ND 1.58 0.589 1.64 1.75 ND 1.93 ND 0.893 ND 1.48 0.38 ND ND ND 1.1 3.08 0.453 1.04 0.876 1.18 2.11 0.828 0.51 1.45 ND

1.47 5.1 5.98 ND 0.472 1.47 3.23 ND 1.7 0.69 1.72 1.72 ND 1.76 ND 0.835 ND 1.29 0.436 ND ND ND 1 2.24 0.57 1.02 0.823 0.999 1.89 0.716 0.481 1.19 ND

1.65 6.18 7.11 ND 0.475 1.69 4.46 ND 1.85 0.703 1.8 1.86 0.417 1.85 0.362 0.867 ND 1.4 0.51 ND ND ND 1.12 2.36 0.535 1.24 0.925 1.04 2.01 0.715 0.515 1.34 ND

1.21 2.94 3.79 ND ND 0.609 0.831 ND 1.07 ND 1 0.84 ND 1.1 ND 0.534 ND 0.729 0.365 ND ND ND 0.557 0.636 ND 0.388 ND 0.899 0.543 ND ND ND ND

ND 1.58 2.27 ND ND 0.534 1.05 ND 0.803 ND 0.777 0.721 ND 0.654 ND ND ND 0.53 ND ND ND ND ND 0.622 ND ND ND ND 0.78 ND ND 0.42 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

1.41 5.43 6.32 ND 0.378 1.19 1.28 ND 1.6 0.589 1.62 1.6 ND 1.72 ND 0.755 ND 1.21 0.372 ND ND ND 0.898 2.42 0.416 0.895 0.777 0.947 1.56 0.668 0.491 1.36 ND

ND 1.21 ND ND ND ND 0.353 ND ND ND ND ND ND 0.39 ND 0.143 ND ND ND ND ND ND ND ND ND 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 NA NA NA NA NA NA NA NA NA NA NA

1.72 7.99 8.36 ND 0 562 1.74 4.55 ND 2.17 0.884 2.12 2.41 ND 2.27 0.43 1.03 ND 1.61 0.605 ND ND ND 1.17 3.35 0.441 1.21 0.986 1.55 2.54 1.05 0.594 1.88 ND

ND 2.32 1.22 ND ND ND 0.582 ND ND ND ND ND ND    ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1.15 2.75 4.32 ND 0.358 0.776 1.04 ND 1.27 0.556 1.22 1.02 ND 1.28 ND 0.618 ND 0.804 0.356 ND ND ND 0.707 0.893 0.455 0.512 0.455 0.543 0.829 0.642 ND 0.481 ND

ND 1.43 1.86 ND ND ND 0.418 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1.44 9.31 0.68 ND ND 1.18 2.12 ND 1.41 0.594 1.21 1.5 ND 1.01 ND ND ND 0.754 ND ND ND ND 0.591 2.54 ND 0.532 0.483 0.784 1.35 0.434 ND 0.695 ND

2.11 7.99 8.22 ND 0.528 1.6 4.62 ND 2.18 0.875 2.21 2.38 ND 2.58 0 469 1.12 ND 1.7 0.532 ND ND 0.382 1.35 4.02 0.476 1.28 1.1 1.6 2.15 1.08 0.762 2.11 ND
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Table 1B
Analytical Soil Data (Currently Uncapped)  

New Access Road

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/22/2016

RCA-31 RCA-37 RCA-38

2-3 FT 7-8 FT 2-3 FT 6-7 FT 2 FT 4 FT 8 FT 4-6 FT 8-10 FT 0-2 FT 6-8 FT 10-12 FT 4-6 FT 14-16 FT 8-10 FT 8-10 FT 0-2 FT 8-10 FT 0-2 FT 4-6 FT 0-2 FT 2-4 FT 0-2 FT 6-8 FT 0-2 FT 2-4 FT 0-2 FT 4-6 FT 0-2 FT 6-8 FT 0-2 FT 6-8 FT 0-2 FT 6-8 FT 0-2 FT 8-10 FT 0-2 FT 8-10 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT

March 1996 May 1996 May 1996

1,2,4-Trimethylbenzene NE NE 10,000 mg/kg NA ND NA ND NA NA NA ND ND ND NA NA NA NA NA NA 0.66 0.53 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1,3,5-Trimethylbenzene NE NE 10,000 mg/kg NA ND NA ND NA NA NA ND ND ND NA NA NA NA NA NA ND 0.23 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Acetone NE 10,000 10,000 mg/kg NA ND NA ND NA NA NA ND 0.324 NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND 4.6 5.8 3.7 5.2 5.7 5.6 5 6.2 0.77 0.58 ND ND

Benzene 4.3 200 10,000 mg/kg NA ND NA ND NA NA NA ND ND ND NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Chloroform NE 940 10,000 mg/kg NA ND NA ND NA NA NA ND ND NA NA NA NA NA NA NA ND ND ND ND ND 0.16 0.23 0.21 ND 0.21 0.21 0.18 ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Ethylbenzene 62 10,000 10,000 mg/kg NA ND NA ND NA NA NA ND ND NA NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Isopropylbenzene NE 10,000 10,000 mg/kg NA ND NA ND NA NA NA ND ND ND NA NA NA NA NA NA ND ND ND ND ND 0.18 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Methylene Chloride NE 760 10,000 mg/kg NA ND NA ND NA NA NA ND 0.032 ND NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Naphthalene NE 10,000 10,000 mg/kg NA ND NA ND NA NA NA ND ND ND NA NA NA NA NA NA 3.1 ND ND ND ND ND ND ND ND ND ND ND ND 7.6 0.46 ND ND ND ND ND ND ND ND ND ND ND

n-Butylbenzene NE NE 10,000 mg/kg NA ND NA ND NA NA NA ND ND ND NA NA NA NA NA NA 0.6 0.77 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

n-Propylbenzene NE NE 10,000 mg/kg NA ND NA ND NA NA NA ND ND ND NA NA NA NA NA NA 0.23 ND ND ND ND 0.18 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

sec-Butylbenzene NE NE 10,000 mg/kg NA ND NA ND NA NA NA ND ND NA NA NA NA NA NA NA 0.29 0.82 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Toluene 54 10,000 10,000 mg/kg NA ND NA ND NA NA NA ND ND ND NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Xylenes (Total) NE 10,000 10,000 mg/kg NA ND NA ND NA NA NA ND 0.074 ND NA NA NA NA NA NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Hydrocarbon Content 2,500 2,500 30,000 mg/kg 1970 227 47 ND 165 216 108 NA 8130 281 NA ND 413 510 ND 302 3500 3100 ND ND ND 4200 1000 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 1600 ND ND ND ND

Total Cyanide NE 10,000 10,000 mg/kg NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA 0.16 ND ND 0.28 0.17 0.13 0.13 ND 0.39 0.27 0.095 ND 0.18 ND 0.21 0.19 0.16 0.26 0.95 0.21 0.23 0.61 1.1 0.85 0.38 0.27

Antimony NE 820 10,000 mg/kg NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA ND NA ND NA ND NA ND NA ND NA ND NA 0.58 NA ND NA ND NA ND NA 0.31 NA ND NA ND NA

Arsenic NE 7 10,000 mg/kg NA NA NA NA NA NA NA NA ND ND NA NA NA NA NA NA 6.7 NA 6.2 NA 6.4 NA 7.3 NA 15.7 NA 6.7 NA 13.9 NA 1.9 NA 3.6 NA 5.2 NA 5.2 NA 8.2 NA 7.7 NA

Barium NE 10,000 10,000 mg/kg NA NA NA NA NA NA NA NA ND 32 NA NA NA NA NA NA 9.1 NA 25.5 NA 20.8 NA 36 NA 56 NA 34.4 NA 34.4 NA 88.5 NA 28.8 NA 31.8 NA 49.5 NA 110 NA 91.6 NA

Beryllium NE 1.5 10,000 mg/kg NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA 0.32 NA 0.77 NA 0.35 NA 0.36 NA 0.47 NA 0.43 NA 0.38 NA 0.54 NA 0.46 NA 0.5 NA 0.4 NA 0.56 NA 0.46 NA

Cadmium NE 1,000 10,000 mg/kg NA NA NA NA NA NA NA NA ND ND NA NA NA NA NA NA 1.2 NA 1.1 NA 1.1 NA 1.2 NA 2.1 NA 1.2 NA 1.6 NA 1.2 NA 1 NA 1.4 NA 1.6 NA 0.21 NA 0.3 NA

Chromium NE 10,000 10,000 mg/kg NA NA NA NA NA NA NA NA ND ND NA NA NA NA NA NA 9.6 NA 7.6 NA 9.4 NA 8.7 NA 13 NA 7.2 NA 8.8 NA 12.2 NA 12.1 NA 15.3 NA 17.2 NA 10.1 NA 14.6 NA

Copper NE 10,000 10,000 mg/kg NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA NA NA 13.4 NA 13.4 NA 16.9 NA 23.9 NA 13.3 NA 17.8 NA 11.2 NA 9.1 NA 14.4 NA 15.9 NA 23.1 NA 31.8 NA

Iron NE NE NE mg/kg NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA 14400 14300 11300 18900 12900 11700 14000 24900 23100 18400 13400 18800 15900 14900 15100 16800 12800 14200 16500 17700 20000 11000 14600 13800 17100 18500

Lead NE 500 10,000 mg/kg NA NA NA NA NA NA NA NA ND 40 NA NA NA NA NA NA 8.8 NA 37.2 NA 13.5 NA 30 NA 57.8 NA 30.6 NA 52.2 NA 5.5 NA 5.3 NA 18.6 NA 7.2 NA 41.1 NA 45.4 NA

Mercury NE 610 10,000 mg/kg NA NA NA NA NA NA NA NA ND ND NA NA NA NA NA NA ND NA ND NA ND NA ND NA ND NA 0.028 NA ND NA ND NA 0.015 NA ND NA ND NA 0.051 NA 0.018 NA

Nickel NE 10,000 10,000 mg/kg NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA 13.1 NA 8.9 NA 11.9 NA 9.8 NA 15.1 NA 9.1 NA 11.8 NA 10 NA 8.9 NA 14.1 NA 16.6 NA 12.8 NA 19.1 NA

Selenium NE 10,000 10,000 mg/kg NA NA NA NA NA NA NA NA ND ND NA NA NA NA NA NA 0.73 NA ND NA 0.34 NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA

Silver NE 10,000 10,000 mg/kg NA NA NA NA NA NA NA NA ND ND NA NA NA NA NA NA 2 NA 1.4 NA 1.8 NA 2.1 NA 3.4 NA 2 NA 2.6 NA 2.3 NA 1.5 NA 2.3 NA 2.6 NA ND NA 0.37 NA

Zinc NE 10,000 10,000 mg/kg NA NA NA NA NA NA NA NA ND NA NA NA NA NA NA NA 34 NA 73.5 NA 36.6 NA 34.4 NA 44.5 NA 46.8 NA 40.8 NA 44.4 NA 38.9 NA 36.9 NA 46.9 NA 66.6 NA 99.3 NA

Endosulfan II NE NE 10,000 mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA

Endrin NE NE 10,000 mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA ND NA ND NA ND NA 0.038 NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA

Endrin ketone NE NE 10,000 mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA

Total PCBs 10 10 10,000 mg/kg NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA ND ND 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-Methylnaphthalene NE 10,000 10,000 mg/kg 3.69 ND ND ND ND ND ND ND 0.48 NA NA ND ND 0.7 NA 0.5 8 21 ND ND ND 1.8 ND 0.59 ND ND ND ND ND ND ND ND ND ND ND ND ND 1.1 ND ND 0.39 ND

Acenaphthene NE 10,000 10,000 mg/kg ND NA ND ND ND ND ND ND 0.389 NA NA ND 0.6 0.7 NA ND 2.1 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

Acenaphthylene NE 10,000 10,000 mg/kg ND 0.7 ND ND 0.6 0.4 0.4 ND ND NA NA ND 2.1 3.1 NA ND ND ND ND ND 0.5 0.51 0.44 0.71 ND 0.85 ND ND ND ND 0.85 ND ND ND ND ND ND 1.5 ND ND 1.1 ND

Anthracene NE 10,000 10,000 mg/kg ND 2.1 ND ND ND 2 ND ND ND 1.02 NA ND ND 2.5 NA 1.5 1 1.9 ND ND 1.2 0.88 ND 1.2 ND 1.9 ND ND 0.51 ND 1.5 0.46 ND ND 0.64 0.39 ND 3.6 ND ND 2.2 ND

Benzo(a)anthracene NE 7.8 10,000 mg/kg 4 1.2 ND ND 0.5 ND ND ND ND 1.87 NA ND ND 0.6 NA ND 0.72 0.87 ND ND 1.7 0.82 0.88 1.4 0.61 2.6 0.66 0.46 1.1 ND 3.3 ND ND ND 1.1 ND ND 6.8 0.61 ND 10 1

Benzo(a)pyrene NE 0.8 10,000 mg/kg ND 1.7 ND ND 0.6 ND ND ND ND 1.74 NA ND ND 0.4 NA ND 0.48 0.52 ND ND 1.4 0.63 1.4 1 0.5 2.2 0.54 0.46 1.2 ND 2.8 ND ND ND 1 ND ND 6.4 ND ND 9.5 0.68

Benzo(b)fluoranthene NE 7.8 10,000 mg/kg 15.7 1.7 0.7 ND 0.9 ND ND ND ND 2.99 NA ND ND 0.6 NA ND 0.63 0.65 ND ND 1.8 0.74 1.4 1.3 0.78 2.7 0.85 0.66 1.5 ND 3.6 ND ND ND 1.3 ND ND 7.6 0.69 ND 13 1

Benzo(g,h,i)perylene NE 10,000 10,000 mg/kg ND ND ND ND ND ND ND ND ND 0.382 NA ND ND ND NA ND ND ND ND ND 0.77 ND ND ND ND 1.1 ND ND 0.79 ND 1.5 ND ND ND ND ND ND 2.9 ND ND 4.5 ND

Benzo(k)fluoranthene NE 78 10,000 mg/kg ND 0.7 ND ND ND ND ND ND ND 0.923 NA ND ND ND NA ND ND ND ND ND 0.63 0.41 0.74 0.54 0.34 1 0.38 0.31 0.5 ND 1.3 ND ND ND 0.49 ND ND 3.1 0.38 ND 5.2 0.5

bis(2-Ethylhexyl)phthalate NE 410 10,000 mg/kg NA NA NA NA ND ND ND ND ND NA NA NA ND ND NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Carbazole NE NE 10,000 mg/kg NA NA NA NA ND ND ND ND ND NA NA NA ND ND NA NA ND ND ND ND ND ND ND 0.47 ND 0.47 ND ND ND ND 0.44 ND ND ND ND ND ND 1.7 ND ND 0.52 ND

Chrysene NE 780 10,000 mg/kg 6.9 2.6 ND ND 0.5 ND ND ND ND 1.72 NA ND ND 0.4 NA ND 0.71 0.74 ND ND 1.5 0.79 1 1.1 0.54 2.3 0.59 0.52 1 ND 2.8 ND ND ND 1 ND ND 5.7 0.57 ND 9.7 0.88

Dibenzo(a,h)Anthracene NE 0.8 10,000 mg/kg NA ND ND ND ND ND ND ND ND ND NA NA ND ND NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.99 ND ND 1.5 ND

Dibenzofuran NE NE 10,000 mg/kg NA ND NA ND ND ND ND ND ND NA NA NA ND ND NA NA 0.94 2.4 ND ND ND 0.69 ND 0.55 ND 0.55 ND ND ND ND 0.44 ND ND ND ND ND ND 1.3 ND ND 0.56 ND

Fluoranthene NE 10,000 10,000 mg/kg 18.7 1.7 0.6 ND 0.8 0.5 0.5 ND ND 5.26 NA ND 0.5 1.3 NA ND 1.4 1.8 ND ND 3.4 1.4 0.99 2.6 0.86 6.1 0.89 0.81 1.9 ND 6.6 ND 0.46 ND 2.1 0.38 0.48 12 0.95 ND 18 1.9

Fluorene NE 10,000 10,000 mg/kg ND ND ND ND ND 0.5 ND ND 0.459 0.378 NA ND 0.7 0.8 NA 0.6 ND ND ND ND 0.58 ND ND 0.85 ND 1.2 ND ND ND ND 0.65 ND ND ND ND ND ND 1.8 ND ND 0.82 ND

Indeno(1,2,3-cd)Pyrene NE 7.8 10,000 mg/kg 5.3 ND ND ND ND ND ND ND ND 0.39 NA ND ND ND NA ND ND ND ND ND ND ND 0.41 ND ND 1.3 ND ND 0.82 ND 1.7 ND ND ND 0.55 ND ND 3.6 ND ND 5.4 ND

Naphthalene NE 10,000 10,000 mg/kg 5.9 ND ND ND ND ND ND ND ND NA NA ND ND 0.7 NA ND 4.9 ND ND ND ND 1.7 ND 1.4 ND 0.43 ND ND ND ND 0.45 ND ND ND ND ND ND 2.7 ND ND 0.76 ND

Phenanthrene NE 10,000 10,000 mg/kg 14.4 2.1 0.4 ND 0.4 0.5 ND ND 1.46 4.15 NA ND 1.3 1.3 NA ND 4.5 8 ND ND 3.5 4.1 ND 3.5 0.63 6.3 0.63 0.74 1.7 ND 5.4 1.9 1.3 1.1 2.2 1.6 1.3 11 0.48 ND 6 1.6

Pyrene NE 10,000 10,000 mg/kg 15.8 2.1 0.5 ND 0.8 ND 0.4 ND 0.744 2.68 NA ND 0.5 1.1 NA ND 1.8 2.6 ND ND ND 2.2 5.1 2.2 1.1 4.8 1 0.85 1.7 ND 5.1 ND 0.41 ND 1.7 0.4 0.44 9.5 0.88 ND 17 1.4

Notes: 

Table only shows explorations located within 50-feet of the New Dike Road 

ND - Not Detected NA - Not Analyzed

RIDEM GB 

Leachability 

Criteria

RIDEM 

I/C DEC  

RIDEM 

UCL
Units

ETP-1

March 1996

A13 A14

2/3/2000 2/3/2000

A15 A16 A17 A18ETP-2 EPT-8 RCA-7 RCA-R17 RCA-33 A44A19 A24 A29 A30 A32 A43

2/3/2000 2/3/2000 2/3/2000 2/3/2000March 1996 March 1996 September 1994 November 1994 March 1996 2/17/20002/4/2000 2/9/2000 2/9/2000 2/9/2000 2/9/2000 2/17/2000

Table only indicates the compounds that were detected, other 

compounds were analyzed for, but not detected. 

Sample depths noted here are from original grade. This table presents data 

that has since been disturbed or regraded. As such, the final grades are 

unknown and as such the modified sampling depths are unknown. 

Volatile Organic Compounds (VOCs)

Total Petroleum Hydrocarbons (TPH)

Inorganic Compounds

Polychlorinated Biphenyls (PCBs) and Pesticides

Semi-Volatile Organic Compounds (SVOCs)

Data is compared to RIDEM Method 1 Standards. Shaded results 

represent numerical exceedances of standards.
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Table 1B
Analytical Soil Data (Currently Uncapped)  

New Access Road

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/22/2016

1,2,4-Trimethylbenzene NE NE 10,000 mg/kg

1,3,5-Trimethylbenzene NE NE 10,000 mg/kg

Acetone NE 10,000 10,000 mg/kg

Benzene 4.3 200 10,000 mg/kg

Chloroform NE 940 10,000 mg/kg

Ethylbenzene 62 10,000 10,000 mg/kg

Isopropylbenzene NE 10,000 10,000 mg/kg

Methylene Chloride NE 760 10,000 mg/kg

Naphthalene NE 10,000 10,000 mg/kg

n-Butylbenzene NE NE 10,000 mg/kg

n-Propylbenzene NE NE 10,000 mg/kg

sec-Butylbenzene NE NE 10,000 mg/kg

Toluene 54 10,000 10,000 mg/kg

Xylenes (Total) NE 10,000 10,000 mg/kg

Hydrocarbon Content 2,500 2,500 30,000 mg/kg

Total Cyanide NE 10,000 10,000 mg/kg

Antimony NE 820 10,000 mg/kg

Arsenic NE 7 10,000 mg/kg

Barium NE 10,000 10,000 mg/kg

Beryllium NE 1.5 10,000 mg/kg

Cadmium NE 1,000 10,000 mg/kg

Chromium NE 10,000 10,000 mg/kg

Copper NE 10,000 10,000 mg/kg

Iron NE NE NE mg/kg

Lead NE 500 10,000 mg/kg

Mercury NE 610 10,000 mg/kg

Nickel NE 10,000 10,000 mg/kg

Selenium NE 10,000 10,000 mg/kg

Silver NE 10,000 10,000 mg/kg

Zinc NE 10,000 10,000 mg/kg

Endosulfan II NE NE 10,000 mg/kg

Endrin NE NE 10,000 mg/kg

Endrin ketone NE NE 10,000 mg/kg

Total PCBs 10 10 10,000 mg/kg

2-Methylnaphthalene NE 10,000 10,000 mg/kg

Acenaphthene NE 10,000 10,000 mg/kg

Acenaphthylene NE 10,000 10,000 mg/kg

Anthracene NE 10,000 10,000 mg/kg

Benzo(a)anthracene NE 7.8 10,000 mg/kg

Benzo(a)pyrene NE 0.8 10,000 mg/kg

Benzo(b)fluoranthene NE 7.8 10,000 mg/kg

Benzo(g,h,i)perylene NE 10,000 10,000 mg/kg

Benzo(k)fluoranthene NE 78 10,000 mg/kg

bis(2-Ethylhexyl)phthalate NE 410 10,000 mg/kg

Carbazole NE NE 10,000 mg/kg

Chrysene NE 780 10,000 mg/kg

Dibenzo(a,h)Anthracene NE 0.8 10,000 mg/kg

Dibenzofuran NE NE 10,000 mg/kg

Fluoranthene NE 10,000 10,000 mg/kg

Fluorene NE 10,000 10,000 mg/kg

Indeno(1,2,3-cd)Pyrene NE 7.8 10,000 mg/kg

Naphthalene NE 10,000 10,000 mg/kg

Phenanthrene NE 10,000 10,000 mg/kg

Pyrene NE 10,000 10,000 mg/kg

Notes: 

Table only shows explorations located within 50-feet of the New Dike Road 

ND - Not Detected NA - Not Analyzed

RIDEM GB 

Leachability 

Criteria

RIDEM 

I/C DEC  

RIDEM 

UCL
Units

Table only indicates the compounds that were detected, other 

compounds were analyzed for, but not detected. 

Sample depths noted here are from original grade. This table presents data 

that has since been disturbed or regraded. As such, the final grades are 

unknown and as such the modified sampling depths are unknown. 

Volatile Organic Compounds (VOCs)

Total Petroleum Hydrocarbons (TPH)

Inorganic Compounds

Polychlorinated Biphenyls (PCBs) and Pesticides

Semi-Volatile Organic Compounds (SVOCs)

Data is compared to RIDEM Method 1 Standards. Shaded results 

represent numerical exceedances of standards.

0-2 FT 12-14 FT 0-2 FT 8-10 FT 0-2 FT 6-8 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 4-6 FT 0-2 FT 2-4 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT 0-2 FT 6-8 FT 0-2 FT 6-10 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT 0-2 FT 2-4 FT 0-2 FT 4-6 FT 0-2 FT 2-4 FT 0-2 FT 2-4 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 ND ND ND ND ND ND ND ND ND ND ND

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

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

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

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

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

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

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

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

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

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

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

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

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

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 3300 ND ND ND ND ND ND ND ND ND ND ND 1300 ND ND ND ND

0.14 0.039 0.21 ND 0.083 0.23 0.46 ND 0.22 0.13 ND 0.034 0.12 0.071 ND ND 0.52 0.4 0.24 0.86 1.4 10.9 ND ND ND 25.1 ND ND ND ND 0.51 ND ND ND 0.88 6.2 ND ND ND ND

ND NA 0.3 NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

5.4 NA 4.5 NA 3 NA 5.6 NA 3.1 NA 5.1 NA 4.9 NA 5 NA 6 NA 4 NA 3.9 NA 2.2 NA 5.1 ND 3.2 ND 2.7 ND 6.8 ND 3.3 ND 4.2 ND 3.6 ND 2.1 ND

77.3 NA 67.2 NA 22.2 NA 64.3 NA 19.9 NA 11.4 NA 24.6 NA 17.1 NA 17.5 NA 28.9 NA 18.5 NA 15.2 NA 41.1 ND 25.4 ND 42.2 ND 51.2 ND 52 ND 53.3 ND 49.9 ND 21.4 ND

0.71 NA 0.53 NA 0.25 NA 1.1 NA 0.56 NA ND NA 0.89 NA 0.23 NA 0.29 NA 0.59 NA 0.31 NA 0.29 NA ND ND ND ND ND ND 0.59 ND ND ND ND ND 0.57 ND ND ND

ND NA 0.29 NA 0.22 NA 0.33 NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

15.5 NA 11.2 NA 7.8 NA 22.8 NA 7.9 NA 9.1 NA 8.9 NA 9.8 NA 9.3 NA 7.6 NA 7.6 NA 5.4 NA 8.3 ND 6 ND 9.5 ND 9.4 ND 5.4 ND 8.5 ND 11 ND 4.3 ND

67 NA 52.6 NA 9.8 NA 144 NA 16.2 NA 11.1 NA 9.8 NA 9.2 NA 11.6 NA 15.1 NA 9.1 NA 5.5 NA 21.5 ND 9.8 ND 13.8 ND 41.6 ND 14.2 ND 73 ND 36.3 ND 7.7 ND

16400 134100 12500 20800 7040 14200 17900 16500 9480 8470 17900 10900 15600 8390 18700 20000 15100 15700 12900 22200 11100 17900 8990 26100 11700 16200 8540 13300 10 8690 15000 12900 5710 14000 11600 12300 12600 8780 6660 17600

45.2 NA 34.9 NA 8.9 NA 85.5 NA 7.4 NA 6.6 NA 17 NA 7.4 NA 24.6 NA 50.5 NA 24.4 NA 8.8 NA 34 ND 11.8 ND 19.8 ND 59.9 ND 33.4 ND 21.2 ND 30.7 ND 5.9 ND

0.019 NA ND NA ND NA 0.029 NA ND NA ND NA ND NA ND NA 0.02 NA 0.051 NA 0.033 NA 0.016 NA 0.11 ND ND ND 0.051 ND 0.12 ND ND ND 0.051 ND ND ND ND ND

40.2 NA 24.9 NA 6.6 NA 81.6 NA 11.5 NA 7.9 NA 11.5 NA 11.9 NA 10.2 NA 10.6 NA 8.4 NA 6 NA 10.7 ND 7.6 ND 10.5 ND 14.2 ND 8.5 ND 14.3 ND 11.8 ND 6.6 ND

ND NA 0.81 NA ND NA 0.4 NA ND NA 0.51 NA ND NA ND NA ND NA ND NA 0.34 NA ND NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND NA 0.39 NA 0.27 NA 1.1 NA ND NA 0.32 NA ND NA ND NA ND NA ND NA ND NA ND NA ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

157 NA 137 NA 31 NA 327 NA 32.6 NA 19 NA 158 NA 33.5 NA 26.5 NA 45.6 NA 31.3 NA 20.2 NA 38.9 ND 25.5 ND 48.3 ND 69.9 ND 27.1 ND 34.5 ND 27.8 ND 16.5 ND

ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA 0.057 NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA

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

ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA 0.042 NA ND NA ND NA ND NA ND NA ND NA ND NA ND NA

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

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.39 ND ND ND ND 0.39 ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 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 0.43 ND ND ND ND ND ND ND ND ND ND ND ND ND 14 ND ND 0.46 ND

ND ND ND ND ND ND 0.39 ND ND ND ND ND ND ND ND ND ND ND ND 0.57 ND ND ND 1.3 0.57 1.7 ND ND ND ND ND ND ND ND 0.38 13 ND ND 0.43 ND

0.66 ND ND ND ND ND 0.94 ND ND ND ND ND ND ND ND ND ND ND ND 0.92 0.38 0.63 ND ND 1.4 5.6 ND ND 0.39 ND 0.44 ND ND ND 0.72 61 ND ND 1.1 0.69

ND ND ND ND ND ND 0.77 ND ND ND ND ND ND ND ND ND ND ND ND 0.86 0.45 0.68 ND ND 1.3 5.2 ND ND ND ND ND ND ND ND 0.66 45 ND ND 1.2 0.66

0.86 ND ND ND ND ND 1.1 ND ND ND ND ND ND ND ND ND 0.45 0.41 ND 1.1 0.52 0.94 0.42 ND 1.9 6.8 ND ND 0.58 ND ND ND ND ND 1.2 61 0.4 ND 2.2 0.91

ND ND ND ND ND ND 0.43 ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.52 ND ND 0.88 2.8 ND ND ND ND ND ND ND ND ND 22 ND ND 1 0.39

0.37 ND ND ND ND ND 0.5 ND ND ND ND ND ND ND ND ND ND ND ND 0.4 ND 0.36 ND ND 0.65 ND ND ND 0.26 ND ND ND ND ND 0.38 22 ND ND 0.53 0.44

ND ND ND 0.52 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.97 ND ND ND ND

0.64 ND ND ND ND ND 0.96 ND ND ND ND ND ND ND ND ND ND ND ND 0.97 ND 0.66 ND ND 1.3 4.8 ND ND 0.46 ND 0.5 ND ND ND 0.99 55 0.52 ND 1.1 0.84

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.86 ND ND ND ND ND ND ND ND ND 9.3 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

1.5 ND ND ND ND 0.49 1.6 ND ND ND ND ND ND ND ND ND ND ND ND 1.6 0.43 0.86 ND 0.6 3 8.6 ND ND 0.68 ND 0.65 ND ND ND 1.3 98 0.4 ND 1.9 0.83

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.59 ND ND ND ND ND ND ND ND ND 2.4 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 ND 0.49 ND ND 0.86 3.3 ND ND ND ND ND ND ND ND ND 27 ND ND 0.98 ND

ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.57 ND 0.48 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 0.72 ND ND ND ND

1.3 ND ND ND ND 0.46 1.3 ND ND ND ND ND ND ND ND ND ND 0.44 ND 1 ND ND ND 7.8 2.2 5.4 0.56 0.52 1.1 0.54 0.78 ND 0.77 0.72 1.5 21 0.57 0.6 1.3 0.92

1 ND ND ND ND 0.41 1.3 ND ND ND ND ND ND ND ND ND 0.36 0.45 ND 1.8 0.47 1.7 ND 0.64 2.4 7.1 ND ND 0.6 ND 0.59 ND 0.38 ND 1.3 84 0.5 ND 1.7 ND

A49 A50 A51 A57 A58 A66 C65 C66 C67 C68 C69A59 A60 A61 A63 A64 A65 C70 C71 C72

2/17/2000 2/23/2000 2/23/2000 2/23/2000 2/29/2000 2/11/2000 2/17/2000 2/11/20002/29/2000 2/29/2000 2/29/2000 2/29/2000 2/29/2000 2/29/2000 2/11/2000 2/11/2000 2/11/20002/29/2000 2/11/2000 2/11/2000
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Table 2A

Summary of Groundwater and NAPL Measurements

New Access Road 

642 Allens Avenue

Providence, Rhode Island

 File No. 03.0033554.00

6/22/2016

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier

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)

LNG RCA-29 NS 13.45 NS Standpipe Shallow 2/13/1996 12.95 2 - 12 trace - 0.17 NP 10.87 10.95 - 14.79 2.50 0.08 NP 2.57 trace 11.31 - 14.79 2.14 trace NP 2.14

LNG RCA-33 NS 9.67 NS Standpipe Shallow 2/23/1996 11.32 5 - 15 NP NP - 7.44 - 13.12 2.23 NP NP 2.23 - 7.74 - 13.12 1.93 NP NP 1.93

LNG RCA-38 NS 9.36 NS Standpipe Shallow 5/2/1996 15.65 5 - 15 NP NP - 7.86 - 16.8 1.50 NP NP 1.50 - 8.19 - 16.8 1.17 NP NP 1.17

LNG VHB-13 12.88 12.72 13.34 Roadbox Shallow 1/16/2002 16.56 7 - 17 NP NP - 10.47 - 15.90 2.25 NP NP 2.25

LNG ESS RW-1 NS NS NS Recovery Well Shallow 2002 6.70 Unknown trace NP - 5.11 - 8.46 NS NP NP NS - 6.71 - 8.46 NS NP NP NS

LNG ESS RW-2 NS NS NS Recovery Well Shallow 2002 9.32 Unknown trace NP - 7.62 - 11.07 NS NP NP NS - 8.24 - 11.07 NS NP NP NS

Notes

Well is located at the LNG Facility

Elevations are relative to NAVD 1988

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.

Site 

Area
Well ID

Range of LNAPL 

Observed (feet)

August 2011
Range of 

DNAPL 

Observed 

(feet)

July 2011Well Installation DetailsSurveyed Elevations
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Table 2A

Summary of Groundwater and NAPL Measurements

New Access Road 

642 Allens Avenue

Providence, Rhode Island

 File No. 03.0033554.00

6/22/2016

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

LNG RCA-29 NS 13.45 NS Standpipe Shallow 2/13/1996 12.95 2 - 12 trace - 0.17 NP

LNG RCA-33 NS 9.67 NS Standpipe Shallow 2/23/1996 11.32 5 - 15 NP NP

LNG RCA-38 NS 9.36 NS Standpipe Shallow 5/2/1996 15.65 5 - 15 NP NP

LNG VHB-13 12.88 12.72 13.34 Roadbox Shallow 1/16/2002 16.56 7 - 17 NP NP

LNG ESS RW-1 NS NS NS Recovery Well Shallow 2002 6.70 Unknown trace NP

LNG ESS RW-2 NS NS NS Recovery Well Shallow 2002 9.32 Unknown trace NP

Notes

Well is located at the LNG Facility

Elevations are relative to NAVD 1988

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.

Site 

Area
Well ID

Range of LNAPL 

Observed (feet)

Range of 

DNAPL 

Observed 

(feet)

Well Installation DetailsSurveyed Elevations

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 11.73 - 14.79 1.72 trace NP 1.72 11.50 11.61 - 14.45 1.84 0.11 NP 1.84

- 8.37 - 13.26 1.30 NP NP 1.30 - 8.08 - 13.2 1.59 NP NP 1.59

- 8.78 - 16.64 0.58 NP NP 0.58 - 8.48 - 16.7 0.88 NP NP 0.88

- 10.73 - 15.86 1.99 NP NP 1.99 - 10.5 - 15.84 2.22 NP NP 2.22

- 5.41 - 8.6 NS NP NP NS - 6.59 - 8.46 NS NP NP NS

- 8.35 - 11.2 NS NP NP NS - 8.18 - 11.1 NS NP NP NS

February 2012 July 2012
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Table 2A

Summary of Groundwater and NAPL Measurements

New Access Road 

642 Allens Avenue

Providence, Rhode Island

 File No. 03.0033554.00

6/22/2016

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

LNG RCA-29 NS 13.45 NS Standpipe Shallow 2/13/1996 12.95 2 - 12 trace - 0.17 NP

LNG RCA-33 NS 9.67 NS Standpipe Shallow 2/23/1996 11.32 5 - 15 NP NP

LNG RCA-38 NS 9.36 NS Standpipe Shallow 5/2/1996 15.65 5 - 15 NP NP

LNG VHB-13 12.88 12.72 13.34 Roadbox Shallow 1/16/2002 16.56 7 - 17 NP NP

LNG ESS RW-1 NS NS NS Recovery Well Shallow 2002 6.70 Unknown trace NP

LNG ESS RW-2 NS NS NS Recovery Well Shallow 2002 9.32 Unknown trace NP

Notes

Well is located at the LNG Facility

Elevations are relative to NAVD 1988

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.

Site 

Area
Well ID

Range of LNAPL 

Observed (feet)

Range of 

DNAPL 

Observed 

(feet)

Well Installation DetailsSurveyed Elevations

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 11.98 - 14.45 1.47 trace NP 1.47 - 11.79 - 14.35 1.66 NP NP 1.66

- 8.51 - 13.3 1.16 NP NP 1.16 - 8.11 - 13.2 1.56 NP NP 1.56

- 9.05 - 16.7 0.31 NP NP 0.31 - 9.25 - 16.5 0.11 NP NP 0.11

- 10.71 - 15.85 2.01 NP NP 2.01 - 10.9 - 15.86 1.82 NP NP 1.82

- 5.27 - 8.55 NS NP NP NS - 7.35 - 8.45 NS NP NP NS

- 8.39 - 11.2 NS NP NP NS - 8.68 - 11.1 NS NP NP NS

November 2013February 2013
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Table 2A

Summary of Groundwater and NAPL Measurements

New Access Road 

642 Allens Avenue

Providence, Rhode Island

 File No. 03.0033554.00

6/22/2016

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

LNG RCA-29 NS 13.45 NS Standpipe Shallow 2/13/1996 12.95 2 - 12 trace - 0.17 NP

LNG RCA-33 NS 9.67 NS Standpipe Shallow 2/23/1996 11.32 5 - 15 NP NP

LNG RCA-38 NS 9.36 NS Standpipe Shallow 5/2/1996 15.65 5 - 15 NP NP

LNG VHB-13 12.88 12.72 13.34 Roadbox Shallow 1/16/2002 16.56 7 - 17 NP NP

LNG ESS RW-1 NS NS NS Recovery Well Shallow 2002 6.70 Unknown trace NP

LNG ESS RW-2 NS NS NS Recovery Well Shallow 2002 9.32 Unknown trace NP

Notes

Well is located at the LNG Facility

Elevations are relative to NAVD 1988

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.

Site 

Area
Well ID

Range of LNAPL 

Observed (feet)

Range of 

DNAPL 

Observed 

(feet)

Well Installation DetailsSurveyed Elevations

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)

11.38 11.55 - 14.95 1.90 0.17 NP 2.04 11.68 11.76 - 14.95 1.69 0.08 NP 1.76

- 7.75 - 13.32 1.92 NP NP 1.92 - 8.31 - 13.38 1.36 NP NP 1.36

- 8.7 - 17.65 0.66 NP NP 0.66 - 9.02 - 16.33 0.34 NP NP 0.34

- 10.45 - 15.95 2.27 NP NP 2.27 - 10.7 - 15.88 2.02 NP NP 2.02

- 4.94 - 8.7 NS NP NP NS - 5.4 - 8.82 NS NP NP NS

- 7.9 - 11.32 NS NP NP NS Trace 8.19 - 11.3 NS Trace NP NS

October 2014June 2014
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Table 2A

Summary of Groundwater and NAPL Measurements

New Access Road 

642 Allens Avenue

Providence, Rhode Island

 File No. 03.0033554.00

6/22/2016

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

LNG RCA-29 NS 13.45 NS Standpipe Shallow 2/13/1996 12.95 2 - 12 trace - 0.17 NP

LNG RCA-33 NS 9.67 NS Standpipe Shallow 2/23/1996 11.32 5 - 15 NP NP

LNG RCA-38 NS 9.36 NS Standpipe Shallow 5/2/1996 15.65 5 - 15 NP NP

LNG VHB-13 12.88 12.72 13.34 Roadbox Shallow 1/16/2002 16.56 7 - 17 NP NP

LNG ESS RW-1 NS NS NS Recovery Well Shallow 2002 6.70 Unknown trace NP

LNG ESS RW-2 NS NS NS Recovery Well Shallow 2002 9.32 Unknown trace NP

Notes

Well is located at the LNG Facility

Elevations are relative to NAVD 1988

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.

Site 

Area
Well ID

Range of LNAPL 

Observed (feet)

Range of 

DNAPL 

Observed 

(feet)

Well Installation DetailsSurveyed Elevations

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)

11.53 11.55 - 14.8 1.90 0.02 NP 1.92 11.43 11.53 - 12.62 1.92 0.10 NP 2.01

- 10.5 - 15.67 -0.83 NP NP -0.83 - 7.76 - 13.49 1.91 NP NP 1.91

- 8.95 - 16.4 0.41 NP NP 0.41 - 8.82 - 16.71 0.54 NP NP 0.54

- 10.51 - 15.75 2.21 NP NP 2.21 - 10.49 - 15.87 2.23 NP NP 2.23

- 4.05 - 8.45 NS NP NP NS - 5.99 - 8.27 NS NP NP NS

- 7.9 - 11.1 NS NP NP NS - 8.23 - 11.34 NS NP NP NS

April 2015 October 2015
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Table 2A

Summary of Groundwater and NAPL Measurements

New Access Road 

642 Allens Avenue

Providence, Rhode Island

 File No. 03.0033554.00

6/22/2016

Top of Casing 

Elevation       

(Feet)

Top of PVC 

Elevation 

(Feet)

Grade 

Elevation 

(Feet)

Type of Well
Well Depth 

Modifier

Date of 

Installation

Measured Well 

Depth (feet bgs)

Screened 

Interval 

(feet bgs)

LNG RCA-29 NS 13.45 NS Standpipe Shallow 2/13/1996 12.95 2 - 12 trace - 0.17 NP

LNG RCA-33 NS 9.67 NS Standpipe Shallow 2/23/1996 11.32 5 - 15 NP NP

LNG RCA-38 NS 9.36 NS Standpipe Shallow 5/2/1996 15.65 5 - 15 NP NP

LNG VHB-13 12.88 12.72 13.34 Roadbox Shallow 1/16/2002 16.56 7 - 17 NP NP

LNG ESS RW-1 NS NS NS Recovery Well Shallow 2002 6.70 Unknown trace NP

LNG ESS RW-2 NS NS NS Recovery Well Shallow 2002 9.32 Unknown trace NP

Notes

Well is located at the LNG Facility

Elevations are relative to NAVD 1988

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.

Site 

Area
Well ID

Range of LNAPL 

Observed (feet)

Range of 

DNAPL 

Observed 

(feet)

Well Installation DetailsSurveyed Elevations

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)

11.52 11.53 - 12.31 1.92 0.01 NP 1.93

- 8 - 13.19 1.67 NP NP 1.67

- 8.95 - 16.5 0.41 NP NP 0.41

- 10.58 - 15.85 2.14 NP NP 2.14

trace 6.07 - 8.44 NS trace NP NS

trace 8.34 - 11.1 NS trace NP NS

May 2016
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Table 2B

Summary of LNAPL Thickness Gauging

New Access Road

642 Allens Avenue

Providence, Rhode Island

6/22/2016

GZA File 03.00033554.00

Date 11/12/01 09/12/02 Sept 2003 Sept 2005 Mar 2006 June 2006 July 2006 Oct. 2006 Dec 2006 Mar 2008 July 2011 Aug 2011 Feb 2012 July 2012  Feb 2013  Nov 2013 June 2014 October 2014 April 2015 October 2015 May 2016

RCA-29 0.33 0.01 0.15 trace ND 0.36 0.15 0.11 0.15 0.3 0.08 trace trace 0.11 trace ND 0.17 0.08 0.02 0.10 0.01

ESS RW-1 NI NI ND ND NG NG NG NG NG NG ND ND ND ND ND ND ND ND ND ND trace

ESS RW-2 NI NI ND ND NG NG NG NG NG NG ND ND ND ND ND ND ND trace ND ND trace

Notes:

Well is located at the LNG Facility

NG - Not Gauged

This table presents LNAPL thickness data for monitoring wells that have exhibited LNAPL thicknesses of at least trace amounts since 2001. 

Gray shading indicates NAPL thickness of equal to or more than 0.01 feet

ND - Not Detected

NI - Not Installed Yet

Dest - Destroyed

trace - sheen or less than 0.01 feet

LNAPL Thickness (feet)

LNG Facility
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Table 2C

Summary of LNAPL Recovery

New Access Road

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/22/2016

7/19/2012 9:30 11.50 11.61 0.11 <0.1 gal Mid

6/20/2014 13:00 11.38 11.55 0.17 <0.1 gal Mid to High

10/19/2015 12:00 11.43 11.53 0.1 <0.1 gal Mid

Notes: Well is located at the LNG Facility

NR = Not Recovered

Volume purged was noted as a mixture of LNAPL and groundwater

RCA-29

Tide Condition
Estimated Volume 

Purged (gallons)

LNAPL Thickness 

(feet)

Depth to Water 

(feet)

Start 

Pumping 
Well ID Date

Depth to LNAPL 

(feet)
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Table 3

Analytical Groundwater Data
New Access Road 

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/22/2016

Sample ID: RCA-31

GB GW GB UCL Sample Date: October 1994 March 1996 March 1996 September 2005 March 1996 March 1996 November 2001 September 2003 September 2005 March 1996 November 2001 September 2003 September 2005 March 2008

Volatile Organic Compounds (VOCs)

1,3,5-Trimethylbenzene NE NE mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Acetone NE NE mg/L ND ND ND 0.0348 ND ND ND ND ND ND ND ND ND ND

Benzene 0.14 18 mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Ethylbenzene 1.6 16 mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Isopropylbenzene NE NE mg/L ND ND 0.017 ND ND ND ND ND ND ND ND ND ND ND

Naphthalene 2.67 NE mg/L ND ND ND 0.002 ND 0.007 ND ND ND ND ND ND ND ND

n-Butylbenzene NE NE mg/L ND ND 0.014 ND ND ND ND ND ND ND ND ND ND ND

n-Propylbenzene NE NE mg/L ND ND 0.029 ND ND ND ND ND ND ND ND ND ND ND

sec-Butylbenzene NE NE mg/L ND ND 0.012 ND ND ND ND ND ND ND ND ND ND ND

tert-Butylbenzene NE NE mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Toluene 1.7 21 mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Xylene O NE NE mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Xylene P,M NE NE mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Xylenes (Total) NE NE mg/L ND ND ND ND ND ND ND ND ND ND ND ND ND ND

Semi-Volatile Organic Compounds (SVOCs) 

2-Methylnaphthalene NE NE mg/L 0.047 0.023 ND NA ND 0.037 ND NA NA ND ND NA NA NA

Acenaphthene NE NE mg/L ND ND ND NA ND ND ND NA NA ND ND NA NA NA

Acenaphthylene NE NE mg/L ND 0.024 1.58 NA ND 0.06 ND NA NA ND ND NA NA NA

Anthracene NE NE mg/L ND ND 1.34 NA ND 0.023 ND NA NA ND ND NA NA NA

Benzo [a] Anthracene NE NE mg/L ND ND 0.122 NA ND ND ND NA NA ND ND NA NA NA

Fluoranthene NE NE mg/L ND ND 0.496 NA ND 0.017 ND NA NA ND ND NA NA NA

Fluorene NE NE mg/L 0.01 ND ND NA ND ND ND NA NA ND ND NA NA NA

Naphthalene 2.67 NE mg/L 0.083 0.018 0.231 NA ND ND ND NA NA ND ND NA NA NA

n-Nitrosodiphenylamine NE NE mg/L 0.01 ND NA NA ND ND ND NA NA ND ND NA NA NA

Phenanthrene NE NE mg/L 0.016 ND 0.761 NA ND 0.018 ND NA NA ND ND NA NA NA

Pyrene NE NE mg/L ND ND 0.346 NA ND 0.014 ND NA NA ND ND NA NA NA

Inorganics

Total Cyanide NE NE mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA

Total Petroleum Hydrocarbons

TPH NE NE mg/L 12 4.5 370 NA ND 10 NA NA NA ND NA NA NA NA

Notes: 

ND - Not Detected GB GW - GB Groundwater Objective 

NA - Not Analyzed GB UCL - GB Upper Concentration Limit

NE - Not Established

Table only shows monitoring wells or groundwater samples collected within the 

Limits of Work.

RCA-33 RCA-37

Table only indicates the compounds that were detected, other compounds were 

analyzed for, but not detected. 

Data is compared to RIDEM GB Groundwater Standards. Shaded results 

represent numerical exceedances of standards.

RIDEM RCA-7 RCA-29
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Table 3

Analytical Groundwater Data
New Access Road 

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/22/2016

Sample ID:

GB GW GB UCL Sample Date:

Volatile Organic Compounds (VOCs)

1,3,5-Trimethylbenzene NE NE mg/L

Acetone NE NE mg/L

Benzene 0.14 18 mg/L

Ethylbenzene 1.6 16 mg/L

Isopropylbenzene NE NE mg/L

Naphthalene 2.67 NE mg/L

n-Butylbenzene NE NE mg/L

n-Propylbenzene NE NE mg/L

sec-Butylbenzene NE NE mg/L

tert-Butylbenzene NE NE mg/L

Toluene 1.7 21 mg/L

Xylene O NE NE mg/L

Xylene P,M NE NE mg/L

Xylenes (Total) NE NE mg/L

Semi-Volatile Organic Compounds (SVOCs) 

2-Methylnaphthalene NE NE mg/L

Acenaphthene NE NE mg/L

Acenaphthylene NE NE mg/L

Anthracene NE NE mg/L

Benzo [a] Anthracene NE NE mg/L

Fluoranthene NE NE mg/L

Fluorene NE NE mg/L

Naphthalene 2.67 NE mg/L

n-Nitrosodiphenylamine NE NE mg/L

Phenanthrene NE NE mg/L

Pyrene NE NE mg/L

Inorganics

Total Cyanide NE NE mg/L

Total Petroleum Hydrocarbons

TPH NE NE mg/L

Notes: 

ND - Not Detected GB GW - GB Groundwater Objective 

NA - Not Analyzed GB UCL - GB Upper Concentration Limit

NE - Not Established

Table only shows monitoring wells or groundwater samples collected within the 

Limits of Work.

Table only indicates the compounds that were detected, other compounds were 

analyzed for, but not detected. 

Data is compared to RIDEM GB Groundwater Standards. Shaded results 

represent numerical exceedances of standards.

RIDEM A18 A39

March 1996 November 2001 September 2003 September 2005 August 2011 July 2012 November 2013 June 2014 October 2015 May 2016 March 2000 March 2000

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

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

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

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

ND ND ND ND ND 0.0004 ND ND 0.0001 0.0001 NA NA

0.008 ND ND ND ND ND ND ND ND 0.0006 ND ND

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

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

ND ND ND ND ND 0.0005 ND ND ND ND NA NA

ND ND ND ND ND 0.0002 ND ND ND ND NA NA

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

ND ND ND ND ND ND ND ND ND 0.0001 NA NA

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

ND ND ND ND ND ND ND ND ND 0.0001 ND ND

0.019 ND NA NA NA NA NA NA NA NA NA NA

0.014 ND NA NA NA NA NA NA NA NA NA NA

0.035 ND NA NA NA NA NA NA NA NA NA NA

0.019 ND NA NA NA NA NA NA NA NA NA NA

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

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

0.037 ND NA NA NA NA NA NA NA NA NA NA

0.008 ND NA NA NA NA NA NA NA NA NA NA

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

0.019 ND NA NA NA NA NA NA NA NA NA NA

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

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

1.7 NA NA ND NA NA NA NA NA NA NA NA

RCA-38
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Table 3

Analytical Groundwater Data
New Access Road 

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/22/2016

Sample ID:

GB GW GB UCL Sample Date:

Volatile Organic Compounds (VOCs)

1,3,5-Trimethylbenzene NE NE mg/L

Acetone NE NE mg/L

Benzene 0.14 18 mg/L

Ethylbenzene 1.6 16 mg/L

Isopropylbenzene NE NE mg/L

Naphthalene 2.67 NE mg/L

n-Butylbenzene NE NE mg/L

n-Propylbenzene NE NE mg/L

sec-Butylbenzene NE NE mg/L

tert-Butylbenzene NE NE mg/L

Toluene 1.7 21 mg/L

Xylene O NE NE mg/L

Xylene P,M NE NE mg/L

Xylenes (Total) NE NE mg/L

Semi-Volatile Organic Compounds (SVOCs) 

2-Methylnaphthalene NE NE mg/L

Acenaphthene NE NE mg/L

Acenaphthylene NE NE mg/L

Anthracene NE NE mg/L

Benzo [a] Anthracene NE NE mg/L

Fluoranthene NE NE mg/L

Fluorene NE NE mg/L

Naphthalene 2.67 NE mg/L

n-Nitrosodiphenylamine NE NE mg/L

Phenanthrene NE NE mg/L

Pyrene NE NE mg/L

Inorganics

Total Cyanide NE NE mg/L

Total Petroleum Hydrocarbons

TPH NE NE mg/L

Notes: 

ND - Not Detected GB GW - GB Groundwater Objective 

NA - Not Analyzed GB UCL - GB Upper Concentration Limit

NE - Not Established

Table only shows monitoring wells or groundwater samples collected within the 

Limits of Work.

Table only indicates the compounds that were detected, other compounds were 

analyzed for, but not detected. 

Data is compared to RIDEM GB Groundwater Standards. Shaded results 

represent numerical exceedances of standards.

RIDEM

June 2002 September 2003 September 2005 March 2008 August 2011 July 2012 November 2013 June 2014 October 2015 May 2016

ND ND ND ND ND ND ND ND ND 0.0004

ND ND ND ND ND 0.0035 ND ND ND ND

ND ND ND ND ND ND ND ND ND 0.0468

ND ND ND ND ND ND ND ND ND 0.0043

ND ND ND ND ND ND ND ND ND 0.0018

ND ND ND ND ND ND ND ND ND 0.005

ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND 0.0009

ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND ND

ND ND ND ND ND ND ND ND ND 0.0003

ND ND ND ND ND ND ND ND ND 0.0024

ND ND ND ND ND ND ND ND ND 0.0009

ND ND ND ND ND ND ND ND ND 0.0032

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

ND NA NA NA NA NA NA NA NA NA

0.041 NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA

VHB-13
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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.

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) ON-SITE SURVEYS BY GZA PERSONNEL DURING VARIOUS SITE VISITS

BETWEEN 2011 AND 2016.

5) 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.

6) SITE BOUNDARIES ARE APPROXIMATE.
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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.

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 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.

GEOTECHNICAL BORING PERFORMED BY GOLDER ASSOCIATES IN 2016

B-211

VHB-7

ESS-RW-1

ETP-4

F47

RCA-40

ENVIRONMENTAL BORING OBSERVED BY RCA BETWEEN 1994-1996

ENVIRONMENTAL BORING OBSERVED BY ESS IN 1999 AND 2000

ENVIRONMENTAL BORING OBSERVED BY VHB IN 2002 AND 2003

ENVIRONMENTAL TEST PITS OBSERVED BY RCA IN 1995 AND 1996

GEOTECHNICAL BORING OBSERVED BY HALEY & ALDRICH IN 1971 AND 1972

PGC-8
GEOTECHNICAL BORING PERFORMED FOR PROVIDENCE GAS COMPANY IN 1912

RECOVERY WELL INSTALLED BY ESS IN 1999 AND 2000

GEOTECHNICAL BORING PERFORMED FOR PROVIDENCE GAS COMPANY IN 1973
B-207

EXPLORATION LEGEND:

HISTORIC STRUCTURE OR FEATURE

50-FOOT SETBACK

CPT-3/GZ-6 GEOTECHNICAL BORING OBSERVED BY GZA IN 2004

GEOTECHNICAL BORING OBSERVED BY SWEC IN 1995

CONFIRMATORY SOIL SAMPLE LOCATION COLLECTED BY ESS IN 1999W155
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FIGURE

4

4 OF 5

MSK

SJH

SJH

LDT

SJH

AS NOTED

50-FOOT SETBACK

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 FILES:

102761-CIV_SITE_ACCESS_ROAD_SURFACING_07.dwg,

102761-CIV_ACCESS_ROAD_PROPOSED_GRADING,

10761-CIV_SITE_ACCESS_ROAD_LAYDOWN_07, PROVIDED BY KIEWIT

ENGINEERING AND DESIGN COMPANY TO GZA ON 6-20-2016.

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 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.
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PROPOSED TEMPORARY PAVEMENT
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FIGURE
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5 OF 5

MSK

SJH

SJH

LDT

SJH

AS NOTED

50-FOOT SETBACK

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 FILES:

102761-CIV_SITE_ACCESS_ROAD_LAYDOWN_07.dwg AND

102761-CIV_SITE_ACCESS_ROAD_SURFACING_07.DWG, PREPARED

BY KIEWIT ENGINEERING AND DESIGN COMPANY AND PROVIDED TO

GZA ON JUNE 20, 2016.

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 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.
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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 The Narragansett Electric Company d/b/a National Grid (National Grid), solely for use in 
documenting the work completed as described herein at the 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 National Grid.  
 

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 National Grid 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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APPENDIX B 

December 2002 Remedial Action Closure Report 













































































































 

 

APPENDIX C 

Boring and Test Pit Logs 
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RESOURCE (011TROLS TEST 8081116 106 
PROJECT: 	 Providence Gas Company 

PROJECT NO.: 	A2000 

LOCATION: 	 642 A.Ilerts Avenue, Providence, RI. 

DfULING CO.: 	American Drilling, Inc. 

DRILLED BY: 	 Jim Campbell 

INSPECTED BY: 	Enniet Lanier 

BORING NO. 	 RCA-7 

PAGE 	I 	OF 	I 

DATE STARTED: 	 9/9/94 

DATE RNSHED: 	 9/9/94 

SURFACE ELEVATION; 

GROUNDWATER OBSERVATION 

CASING 	SAMPLER 

DEPTH STABILJZATION TIME TYPE: 	 Split Spoon 
sir/ LD.: 	 1-3/11' 
HAMMER WT.; 	 140 lbs. 
I-IAMMER FALL: 	 30 in 

e 

DEPTH 

(FT.) 

SAMPLING 

DEPTH 

(FT.) 
Flo064 . TO 

SAMPLE 	DATA 

WELL 
DATA 

STRATA 

CHANGE 
(FT.) 

UTHOLOGY 
(DESCRIPTION OF MATERIALS) 

GRAVEL 

FIELD TEST 

DATA 
PID - 10.2 eV 

(ppm) 
ID 

PERCENT 
RECOV. 

BLOWS PER 
6 INCHES 

5' 

— 

damp. brown, coarse to medium SAND, little 

fine sand (fill) 

damp, olive-brown, medium to fine SAND, 

C2C4 coarse sand 

SAME. trace gravel 

SAME, with fine brick,petrolcum odor 

sa rem cd, olive, come to medium SAND. 
some silt, oily 

olive silt, trace clay 

sarurated, olive, fine SAND, and SILT, tract 

coarse sand 

brown, medium SAND, petroleum odor 

Bottom of exploration at II' 

2 S-1 GRAB 

60.9 

4-6 SS-1 63% 6-7-7-10 

10' 

-4. 	. 

- , 
" t 

-- 

'.ii 
--.'' 

7.: 

y 

92 4 

64 SS2 50% 16-24-38-26 58.3 

8.10 SS-3 10% 4-5-3-8 
---,1--- 

13.5 

17.5 

369 

1 5' 

10-12 SS-4 40% 3-1-2.3 

359 

12-14 SS-5 70% 5-3-2-2 60.1 

14-16 S5-6 90% 2-I -2-3 

20' 

232 

16-18 SS-7 100% 3-5-5-7 
318 

25' 

MY 
GENERAL itE,Akkkes 	 10' 0 020"-s of EFG screen 

s-ur borehole 

HSA/ boring 
12 silica sand pack 

7- ID' standpipe 

EOPROV0003862  

711196 	 RESOURCE CONTROL ASSOCIATES, INC. 
	 Borelogs RCA-7 



DRILLINO 106 ei- .e..76. 
''''Ultr i) 

'Oki. Le* 

RESOURCE 
CONTROL 
ASSOCIATES, IkC. 

PROJECT: 	 Providenco Cu 

PROJECT NO, 	A2000 

LOCATION: 
	

642 Mau Avenue 

Providence, RI 

DR1WNG CO.: 	American Drilling 

DRILLED BY: 	Rick Leger 

INSPECTED BY: 	Brian Koch 

BORING NO. 	 RCA-29/SWBL-9 

PAGE 	1 	OF 	 2 

DATE STARTED: 	 2/13/96 

DATE FINISHED: 	 2/13/96 

 SURFACE ELEVATION: 	Unknown 

SWBL-9 (BORING) DRILLED 11/6/95 

WITHIN 10' DISTANCE 

GROUNDWATER OBSERVATIONS CASING 	SAMPLER 
TYPE: 	 HSA 	Split Spas 
SIZE I.D. 
HAMMER WT.: 	

3-3/4' 	1-1/4' 
140 lbs. 

HAMMER PALL: 	 30 in. 

DEPTH STABILIZATION TIME 1 

DEPTH 
(FL) 

5.4tA0.iNG 

DEPTH 
(FT.) 

ROM . 10 

SAMPLE 	DATA 

WELL 
DATA 

ST PATA 

CHANCE 

(FT.) 
UTHOLOGY 

(DESCRIPTION OF MATERIALS) 

fTEL 0 TEST 

DATA 

PID - 10.2 eV 

(090") 
II) 

PERCE NT 
RECOV. 

E.LOwS PER 
6 INCHES 

s• 

..........-.: 
El 
"71, 

..1 
/ 

—,. 
• rig, 
,• ■.1 
-.7 ,....k 
3 

..,-.". 
:774 

- 

D. dark brown, fine SAND 

Wet. olive, met.-coarse SAND and gravel, trace silt 

SAME 

Wet, dark olive. GRAVEL and COARSE SAND, trace 

oil peerolcourn 
Wet dark olive, coarse to medium SAND, lode gravel 

Wei, olive SILT 

Wet, am fine SAND, kale medium sand 
Wet. olive fine SAND and SILT 

Wet, olive 6nc SAND and SILT 

Wet, dive SILT, little fine sand 

mcdnun sand lens ® 31'(I.5') 

Wm, olive-grey/blar.k., coarse us medium SAND 
some fine sand and sib (till-like) 

5'4' 55.1 32-31-12-14 33 o 

iv 

1 

I 7- I 2' SS-2 10-12.14-12 f 90.0 

I5' 

17.14' SS-5 20% 12.14-7-8 47.7 

le-le 55-6 40% 2-2-7-9 923 

70- 

16'-III' S5-7 50% 13.20-8-7 26.7 

It-20' 55-8 70% 8-7-9-11 13.1 

23' 

20' 2r SS-9 75% 6-5-6-8 14.5 

30' 

2.5.-27 5540 65% 544-7 10.9 

.--- 

35' 

30'-32' 55-11 80% 5-6-6-9 11.9 

40' 

3T-37 55.12 70% 20-16-14-12 11.8 

-- -- -- - • — 

GENERAL REMARKS- 

Note: 	 Stratigraphy from 12 io 62' obtained from 

Cuisines at moron, 4'. appeared moist and had 	 adj-,:.= 1----.r.g SWP.L-9 (SS-5 to S5-17) 

petrol odor. Took spoon at 5'-7 

1, esT111-1 €VI 7/InfV/ °nil 

7/1/96 	 RESOURCE CONTROL ASSOCIATES, INC 
	

Borelogs RCA-29 (11 
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XI " •' 

'ou 4/1411, 

RESOURCE 
CONTRO I. 
ASSOCIATES, 	INC. 

11111,111161.06 

PROJECT: 	 Providence Gm 

PROJECT NO.: 	A2000 

LOCATION: 	642 Ale m Avenue 

Providence. R1 

DRIWNG CO.: 	American Drilling 

DRILLED BY: 	Flick Leger 

INSPECTED BY: 	Brian Koch 

BORING NO. 	 RCA-29/S WB19 

PAGE 	2 	OF 	 2 

DATE STARTED: 	 2/13/96 

DATE FINISHED: 	 2/13/96 

SURFACE ELEVATION: 	Unlamwa 

SWBL.9 (BORING) DRILLED 11/6/95 

WITHIN 10' DISTANCE 

GROUNDWATER OBSERVATIONS CASING 	SAMPLER 
TYPE: 	 HSA 	Split Spoon 
SIZE ID.: 	 3-3/4' 	14/4' 
KAMMER WT.: 	 140 Ihs. 
HAMMER FALL: 	 30 in 

DEP ol STARIUZATION TIME 

DEPTH 

(FT.) 

SAmPtiNG 
DEPTH 

(ET.) 
fROYI 70 

SAMPLE 	DATA 

WELL 
DATA 

STRATA 
CHANGE 

(FT-) 

011-101_00Y 
(DESCRIPTION OF MATERIALS) 

FIELD TEST 
DATA 

MD - 10.2 eV 
(PP.') 

10 
PERCENT 
RECOV. 

BLOWS PER 
6 INO4ES 

45' 

40'-ir SS-13 35% 7-10-13.19 

46.5 

Wct, ollav-gray. mcd. SAND, trace salt 

Wet- olive. medium to Ent SAND, rive coarse sand 
GRAVEL 

Wet oh ve-gacy, coarse to medium SAND, some gravel. 
fine sand silt (till-like) 

SAME 

Wm. olive, medium to fine SAND, link coarse 

send. }travel 

13.4 

SO' 

45-47' 55- 14 65% 19-14-23-25 11.3 

55' 

50'-52' 5S-15 874  23-32-36-4'2 15.9 

,... 

ser 

55'-57 SS-16 80% 37-38-44-85 36.7 

65' 

60'-62.  5 5-1 7 60% 2E-17-14-22 21.3 

Baum of caplet-Jam al 62' 
grouted to surface 

Well Coastruction: 
2' diameter SCH 10 High Density Polyethylene (HDP) 

0.017 Slot Screen 

Sown - tr-r 
Top of sand - 1.5' 

Top of Bentonite seal - 0.5' 

77 

75' 

130' 

GENERAL RFLMARKS. 

Note: 	 Strang:sally from 12' to 62' obtained from 

Cuttings at gamic 4'. snowed moist and had 	 ndjacem beeng SWP.L-9 (55-5 to 55-17) 

I

petrol odor. Took spoon at 5'.7 

E0IPROV0003891  

711 /96 
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RESOURCE 
CONTROL 
ISIOCIATES. INC. 

0 RILLItI6 LOfi 

PROJECT: 

PROJECT NO.: 	

Providence Gar 

A20130 

LOCATION: 	642 Allan Avenue 
Providence, RI 

DRILLING CO.: 	American Drilling 

DRILLED BY: 	Rick XXICT 

INSPECTED BY: 	Brian Koch 

BORING NO. 

PAGE 	I 	OF 	

RCA-31 

1 

DATE STARTED: 	 223196 

DATE FINISHED: 	 221/96 

SURFACE ELEVATION: 	Unknown 

GROUNDWATER OBSERVATIONS CASING 	SAMPLER 
TYPE: 	 HSA 	Split Spoon 
SIZE I .D.: 	 3.3M' 	1-1/4' 
HAMMER WT.: 	 1401bs. 
HAMMER FALL.: 	 30 in. 

DEPTH STABILIZATION TIME 
1 cr 

DEPTH 
(FT,) 

SAMPLING 
DEPTH 

(FT.) 
FPOM • 10 

SAMPLE 	DATA 
WELL 
DATA 

STRATA 
CHANGE 

(FT.) 
LITHOLOGY 

(DESCRIPTION OF M4TERiALS) 

FIELD TEST 
DATA 

PID • 102 eV 
(porn) 

ID 
PERCENT 
RECOV. 

810Y.5 PER 
6 INCHES 

5' 

0'-2' SS..1 50% 33-12.18-24 • )411' A 

• ' '-'4,  l 	,r 
' i r: i ., 

Dry, brown-olive fu>c SAND, link gravel. trace silt 1,7 

2'-4' SS-2 20% 12-12-18-4 Dry, olive, drk. brown gravel and fine-mod. SAND, 
trace silt 
4'-5' -Dry, black fine SAND, some gravel trace silt 
5'4' • Dry, olive fine SAND, some gravel. trace salt 
Dry. olive fine SAND and gravel 

Moist olive fun SAND, trace gravel 

Wm, olive SILT and fine sand 

Wm, olive fine-coarse SAND. some gavel 

Wet. olive fine-coarse SAND, little gravel, trace soh 

20 

4'-6' SS-3 45% 4-3-4-4 NI 
-- 

= 

;_.:;.i 

2.4 

10' 

6,11' SS-4 8% 5-6-2-2 ___, 22 

8'-10' SS-5 60% 5-4-8-11 2.6 

15' 

10%12' SS-6 12% 8-10-9-6 2.1 

IT-14' SS-7 10% 1.2-2-2 26 

14'-16' SS-8 11% 44.6-3 3.4 

20' 

Bottom of exploration at 16' 

Well Construction: 
2' diameter SCH 80 High Density Polyethylene (EDP) 
0 ❑010' Slot Screen 

Screen - 15'-5' 
Sand • 4' 
Beatenite - 2' 
Sand • l' 
Concrete to grade 

• 

30 

35' 
L__ 

 

40' 
GLNERAL REMARKS 

ROIPROV000389, 

711196 
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RESOURCE 
CONTROL 
ASSOCIATES. INC. 

PROJE CT: 	 Providence Gas 

PROJECT NO 	A2000 

LOCATION-. 	642 Aliens Avenue 
Prov. RI idence 

DR1LUNG CO.: 	Atoerieso Drilling 

DRILLED BY: 	Rick Leger 

INSPECTED BY: 	Brian Kock 

BORING NO. 	 RCA-33 

PAGE 	I 	OF 	 1 

: DATE STARTED 	 2/23/96 

DATE FINISHED: 	 2/23/96 

SURFACE ELEVATION: 	Unknown 

GROUNDWATER OaSERVATIONS CASING 	SAMPLER 
TYPE: 	 HSA 	Split Spoon 
SIZE I.D.: 	 3-3/4' 	1-IM' 
HAMMER WT.: 	 140 lbs. 
HAMMER FALL: 	 30 in. 

Df_PTH i 	sTAa ILiZATION TIME 
4_5' 	[ 

DEPTH 
(FT.) 

SAMPLING 

DEPTH 
(FT.) 

MN- TO 

SA-1PLE 	DATA 

WELL 
DATA 
us 

:-,,..!Ip.mir I 

STRATA 

CHANGE 
(FT.) 

LITHOLOGY 
(DESORT)ON OF MATERIALS) 

FIELD TEST 

DATA 
PED - 101 eV 

(Qom) 
0 

PERCENT 
FtECCN. 

BLOWS PER 
6 INCHES 

5' 

a 2' 5S-1 50'4 5.5-13.15 Dry. brown coarse GRAVID, and hoc-coarse sand 

Dry. drkgray-olivc coarse GRAVEL and fine-coarse sand 

Moist, din-gray fine-mcd. SAND. Caine gravel 

16.6 

, 	.. 

. 	'FM y  

.... 
1..-7.!: 
7...4 
7",  
7-1 
A 
:.q 

2'-4.  55.2 50% 12.13-19-23 46.7 

4'.6' 55-3 83% 9-13-23-25 --17--- 
6 

I 1 

61.4 

ICY 

Moist olive GRAVEL. little salt, lino-rnal. sand (stiff Oil) 

Same as SS-4 

64' S5.4 70% 1e.19-13-38 40.0 

6'40' 55.5 85% 4-14.16-14 50.0 

I5' 

li7-I2' 5S-6 95% 16-19-12-100 423 
Mom, stay-olive fine-rand SAND and gravel. true sidt 
(hard 141) 

Wet. black. mod-come SAND. little gravel, petrol odor 

Wct. gray. Ene-coarse SAND, little gravel, petrol odor 

I4'- I 6' 55-7 80% 3.4-5-6 da.t 

20' 

le-IS' SS-8 (04Y. 74-154-2 21,8 

DOTI= Of CXptoration at IS' 

Well Construction: 
2' diamcur SCH 80 High Density Polyethylene (HOP) 
0.010-  Slot Scroen 

Solo= - 15,5'-35 
Sand - 2.5 
Bentonite • LS' 
25' Standpipe Stickup 

25' 

- 

3a 

39 

---7 

41:1 

-- --- 

...., 
GENERAL REMARKS: 

E01PROV0003 895 

711196 	 RESOURCE CONTROL ASSOCIATES. INC. Borelogs RCA-33 



"i llilirh. 
at.tr;,1101" 	, 

t'=.14 j) 
N. 3'4.)  

it....,101r.' 

IESOUICE 
C 0 II T 	ft 0 . I. 
MOCIATES, INC. 

BRILLIN6 IAA 

PROJECT: 	 Providemee Gas 

PROJECT NO.! 	A2000 

LOCATION: 	 642 Aliens Avenue 

Providence., RI 

DRILLING CO.: 	American Dnlling 

DRILLED BY: 	Chris Sumps 

INSPECTED BY: 	Brian Koch 

BORING NO. 	 RCA-37 

PAGE 	I 	OF 	 S 

DATE STARTED: 	 5/2/96 

DATE FINISHED: 	 5/2196 

SURFACE ELEVATION: 	Unknown 

GROUNDWATER OBSERVATIONS CASING 	SAMPLER 
TYPE: 	 HSA 	SO: Spoon 
SIZE I.D.: 	 3-3/4* 	1.1/4" 
HAMMER WT.: 	 140 lbs. 
HAMMER FALL: 	 30 in. 

DEPTH STABILIZATION 11ME 
I I' 

DEPTH 
(FT.) 

SAMPLING 
DEPTH 

0T-1 
FROM • TO 

S.A1-11.-E 	DATA 
WELL 
DATA 

STRATA 
CHANGE 

(FT.) 

UTHOLOGi 
(DESOVPRON OF MATFJVALS) 

FIELD TEST 
DATA 

RD - 10.2 eV 

4,9"9 
to 

PERCENT 
RECOV. 

BLOWS PER 
6 INCHES 

5' 

r 71 

!'....q t 	•-•- 
• -, 

:..; 
...., 

Dry,tuvw., fine SAND, true sat and grbyd 

Moist. brown. fine SAND, some silt, trace gravel 

Wel, Mown, seine as SS-3 

Wet, brown, fine SAND. somesilLtrace gravel 

Wet, brown, fine SAND and sib 
Wet, black. medinrn-coarse SAND, some gravel 

Wet, Neck. fine -coarse SAND 

Wet, black, organic SILT. trace clay 

4'-6' SS-1 85% 4-6-6-5 3.4 

6'4' 55.2 100% I.1044-12 3.0 

8"-10' SS-3 2% 3-3-4-5 Si 

10'  

t 5' 

10-12' SS-4 755'. 3-5-5-4 2.1 

17-14' 55.5 60% 0.12.14-21 :. 
i-;*.„ .1 •-.. 

:5 
7.1 

2.7 
3.1 

14'. 16' SS-6 85S4 2-2.2-2 3.0 

20' 

3.7 

Bcnorn of exploration at 1T 

Well Consmaction: 
r diameter SCH 80 High Density Polyethylene MDT') 

0.020' Slot Screen 

Screen - IT-7 
4 1 Sand Pack • 17-5' 
}lanoline - S-3' 
A 1 Sand Pock - 3'-0.7 
Gannett to grade 

30 

35' 

40' 

GENERA:. REMARKS: 

E0IPROV0003899 

r •1 

711196 	 RESOURCE CONTROL ASSOCIATES. EPIC Borelogs RCA-37 
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RESOURCE 
LOVEROL 
ASSOCIATES, INC. 

PROJECT; 	 Providcnee Gas 

PROJECT NO.: 	A2000 

LOCATION: 	642 AllesisAveame 
Providence. RI 

DRILLING CO.: 	American Drilling  

DRILLED BY: 	anis St111:00$ 

INSPECTED BY 	Daniel M. Lanier 

BOFUNG NO. 	 RCA-38 

PAGE 	I 	Of 	 I 

DATE STARTED: 	 5/2196 

DATE FINISHED: 	 5/2/96 

SURFACE ELEVATION: 	Uninown 

GROUNDWATER 08SERVATIONS CASING 	SAMPLER 
TYPE: 	 HSA 	Split Spoon 
SIZE I.D.: 	 3-3/4" 	1-1/4" 
HAMMER WT.: 	 140 lba. 
HAMMER FALL: 	 30 in. 

r DE FDA STABIL/ZATION TIME 
i 	6' 

DEPTH 
(FT.) 

SWUNG 
DEPTH 

(FT.) 
Mx • TO 

SAMPLE 	DATA 
WELL 
DATA 

STRATA 
0W/CE 

(FT.) UTHOLOGY 
(USER/PT/ON OF MATERIALS) 

GRAVEL 

RELD TEST 
DATA 

PID - 10.2 eV 
(Porn) 

ID PERCENT 
RECOV. 

BLOWS PER 
6 INCHES 

'I 	11 	. 
t 

11' 

(SANDY FILL) 

Damp, gray. coarse-medium, SAND. lide gravel (611) 

Moist, same as SS-1 

Moist. dark olive, medium. SAND, some coarse sand, little 
gravel 
Saturated, dive, medium, SAND, link coarse sand 

=a 
74 ,-. 

• ;. 7.R , 	.. 
' -.1 

.:.1 71  

4 	' SS. 	I 50% II-11-18-17 133 0 

I 

6.-8' SS-2 9554 24-20-15-16 07.5 
8'40' S5-3 85% II-11-13-12 132.0 

15' 

10.12' SE-: 75% 8.6-9-10 50.5 

^-7,,t ...t 

20 

Bottom of cxplocssion at 14.5' 

Wog Construction: 
2' diameter SCH 80 High Density Polyethylene (1W?) 
0.020' Slot Screen 

Screen- 145-4.5' 
4 1 Sand Pack - 14.5.-3.5' 
B en:mac • 3.5'-2.5' 
6 1 Sand Pack - T-0.5' 
HDPE riser - 4.5"-25 
Concrete to grade 

25 

30 

35' 

40 
_ 

GENERAL REMARKS: 

EOIPROV0003900 

k 

fr 

7/1/96 Borcloo RCA-38 RESOURCE CONTROL ASSOCIATES. INC 









































































Elevation: 
Top of Surface 
Casing 
unknown 

Top of PCV Riser 
unknown 

Thickness of 
Bentonite Seal 
1 ft.  

Top of Sand 
6 ft. 

Top of Well Screen 
7 ft. _ 

Bottom of 
Well Screen 
17 ft. 

Depth of Exploration 
17 ft. 

V 

Cefute -r- 

VHB Monitoring Well Diagram 
Project Name:  New England Gas 

Location:  642 Aliens Ave  
Providence, RI 

 

Project No. 	71274 	Date:  16-Jan-02  
Contractor:  Subsurface Drilling 	Well No. VHB-13  

Scientist:  K. Sullivan / A. Rosenblatt  GW Depth: Approx. 6 Feet 

 

  

  

  

  

    

Top of PVC is 2.5 inches below the ground 

T PVC Schedule 40 riser pipe 0.25 to 6 ft. 

Bentonite Seal elevation 5 ft to 6 ft. 

Top of T PVC 10-Slot well screen riser pipe at 7 ft. 

Filter Sand surrounding the Slotted well screen: 6 to 17 ft. 

Groundwater located at 12 ft. 

Bottom of well located at 17 ft. 









SS

SS

SS

SS

SS

SS

0.0

4.0

9.0

14.0

19.0

24.0

2-12-16-15

12-8-9-10

10-15-17-25

18-38-16-17

7-11-15-16

10-10-7-8

SM

GM

 1.3 
2.0

 1.2 
2.0

 1.3 
2.0

 1.5 
2.0

 1.1 
2.0

 0.0 
2.0

S1

S2

S3

S4

S5

S6

0.0 - 19.0ft
Brown to black, fine to
coarse SAND, some gravel
to fine to coarse sandy
GRAVEL, some to little silt,
(FILL).

19.0 - 49.6ft
Brown, sandy GRAVEL,
some to trace silt,
(Outwash).

28

17

32

54

26

17

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 Gravel USCS Silt (ML) USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  CEM
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/17/16
DATE COMPLETED:  2/19/16

COORDS:  N: 260,915.04   E: 357,394.32
GS ELEVATION:  7.9 ft
WEATHER:  Partly Cloudy
TEMPERATURE:   24-48 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

5

0

-5

-10

-15

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.:  8.8 ft
ELEVATION W.L.:  -0.9 ft
DATE W.L.:  2/19/2016
TIME W.L.:  1130

Log continued on next page

SHEET 1 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Southeast Tank Area

RECORD OF BOREHOLE  B-210 (PL-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

Brown, damp, medium dense, fine to coarse SAND, some gravel, little
silt, (SM). PID = 0.0 ppm

Black, wet, medium dense, fine to coarse SAND, some gravel, some silt,
(SM). PID = 6.2 ppm

Black, wet, dense, fine to coarse sandy GRAVEL, little silt, (GM). Strong
hydrocarbon odor. PID = 31.6 ppm

Dark gray, wet, very dense, fine to coarse sandy GRAVEL, some silt,
(GM). Strong hydrocarbon odor. PID = 41.3 ppm

Dark gray, wet, medium dense, silty fine to coarse SAND, some gravel,
(SM). Strong hydrocarbon odor. PID = 16.2 ppm

NO RECOVERY.



SS

SS

SS

SS

SS

SS

29.0

34.0

39.0

44.0

49.0

10-10-7-8

7-5-10-10

17-19-15-17

15-15-20-17

19-15-17-16

21-13-12-11

GM

ML

 0.0 
2.0

 0.4 
2.0

 0.7 
2.0

 1.4 
2.0

 1.2 
2.0

 1.0 
2.0

S6

S7

S8

S9

S10

S11

17

15

34

35

32

25

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 Gravel USCS Silt (ML) USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  CEM
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/17/16
DATE COMPLETED:  2/19/16

COORDS:  N: 260,915.04   E: 357,394.32
GS ELEVATION:  7.9 ft
WEATHER:  Partly Cloudy
TEMPERATURE:   24-48 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

-20

-25

-30

-35

-40

D
E

P
T

H
 ft

25.0

30.0

35.0

40.0

45.0

50.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  8.8 ft
ELEVATION W.L.:  -0.9 ft
DATE W.L.:  2/19/2016
TIME W.L.:  1130

Log continued on next page

SHEET 2 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Southeast Tank Area

RECORD OF BOREHOLE  B-210 (PL-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

25.0 ft: Driller notes gravels while washing out the casing

Grayish brown, wet, medium dense, fine to coarse sandy GRAVEL, some
silt, (GM). Strong hydrocarbon odor. PID = 33.3 ppm

Brown, wet, dense, fine to coarse sandy GRAVEL, some silt, (GM).
Strong hydrocarbon odor. PID = 25.8 ppm

Brown, wet, dense, GRAVEL, some fine to coarse sand, trace silt,
(GW-GM). PID = 3.2 ppm

Brown, wet, dense, fine to coarse SAND, some gravel, some silt, (SM).
PID = 0.2 ppm

Top 7": Brown, wet, medium dense, fine to coarse sandy GRAVEL, little
silt, (GM).
Bottom 5": Brown, moist, very stiff, SILT, little fine sand, (ML). PID = 0.3



SS

SS

SS

SS

SS

SS

54.0

59.0

64.0

69.0

74.0

21-13-12-11

13-13-15-13

10-10-10-13

13-11-13-15

8-9-11-9

14-14-13-13

ML

SM

 1.0 
2.0

 0.4 
2.0

 1.3 
2.0

 1.1 
2.0

 1.1 
2.0

 1.3 
2.0

S11

S12

S13

S14

S15

S16

49.6 - 74.0ft
Gray, SILT, trace fine sand,
trace clay, (Outwash).

25

28

20

24

20

27

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 Gravel USCS Silt (ML) USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  CEM
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/17/16
DATE COMPLETED:  2/19/16

COORDS:  N: 260,915.04   E: 357,394.32
GS ELEVATION:  7.9 ft
WEATHER:  Partly Cloudy
TEMPERATURE:   24-48 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

-45

-50

-55

-60

-65

D
E

P
T

H
 ft

50.0

55.0

60.0

65.0

70.0

75.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  8.8 ft
ELEVATION W.L.:  -0.9 ft
DATE W.L.:  2/19/2016
TIME W.L.:  1130

Log continued on next page

SHEET 3 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Southeast Tank Area

RECORD OF BOREHOLE  B-210 (PL-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
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E

R
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H
 2
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G
D

T
  

5/
10

/1
6

ppm

Gray, wet, very stiff, SILT, trace gravel, trace fine sand, trace clay, (ML).
Tv = 300 psf. PID = 0.0 ppm

Gray, wet, very stiff, SILT, trace fine sand, (ML). Tv = 500 psf. PID = 0.0
ppm

Grayish brown, wet, very stiff, SILT, trace fine sand, trace clay, (ML). Pp
= 3,000 psf. PID = 0.0 ppm

Gray, wet, very stiff, SILT, some clay, trace fine sand, (CL-ML). Pp =
2,500 psf. PID = 0.0 ppm

Grayish brown, wet, medium dense, fine sandy SILT, (ML). PID = 0.0
ppm
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SS

79.0

84.0

89.0

94.0

99.0

14-14-13-13

9-11-11-14

24-15-13-17

21-11-11-11

19-17-13-10

9-7-8-10

SM

 1.3 
2.0

 0.9 
2.0

 0.7 
2.0

 0.5 
2.0

 0.2 
2.0

 0.8 
2.0

S16

S17

S18

S19

S20

S21

74.0 - 101.0ft
Gray to grayish brown, silty
fine to coarse SAND to fine
coarse SAND, little silt, trace
to some gravel, (Outwash).

27

22

28

22

30

15

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 Gravel USCS Silt (ML) USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  CEM
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/17/16
DATE COMPLETED:  2/19/16

COORDS:  N: 260,915.04   E: 357,394.32
GS ELEVATION:  7.9 ft
WEATHER:  Partly Cloudy
TEMPERATURE:   24-48 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

-70

-75

-80

-85

-90

D
E

P
T

H
 ft

75.0

80.0

85.0

90.0

95.0

100.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  8.8 ft
ELEVATION W.L.:  -0.9 ft
DATE W.L.:  2/19/2016
TIME W.L.:  1130

Log continued on next page

SHEET 4 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Southeast Tank Area

RECORD OF BOREHOLE  B-210 (PL-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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Brown, wet, medium dense, fine to coarse SAND, little silt, trace gravel,
(SM). Gravel lense at 6". PID = 0.0 ppm

Grayish brown, wet, medium dense, medium to coarse sandy GRAVEL,
little silt, (GM). PID = 0.3 ppm

Gray, wet, medium dense, silty fine to coarse SAND, little gravel, (SM).
PID = 0.6 ppm

Gray, wet, dense, silty fine to coarse SAND, some gravel, (SM). 1" piece
of gravel at 1" blocking the split spoon. PID = 1.1 ppm

Grayish brown, wet, medium dense, fine to coarse SAND, some gravel,
trace silt, (SP-SM). PID = 0.0 ppm



SS 9-7-8-10SM  0.8 
2.0S21 15

Boring completed at 101.0 ft

Notes:
1. Borehole backfilled with cuttings to ground surface.
2. Seismograph geophone was anchored to the LNG Tank foundation 42' away from the borehole. No vibrations detected.
3. 4" casing to 40' bgs - 3" casing to 95' 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 Gravel USCS Silt (ML) USCS Silty Sand (SM)

BLOWS
per  6 inUSCS REC

ATT

N
U

M
B

E
R

LOGGED BY:  CEM
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/17/16
DATE COMPLETED:  2/19/16

COORDS:  N: 260,915.04   E: 357,394.32
GS ELEVATION:  7.9 ft
WEATHER:  Partly Cloudy
TEMPERATURE:   24-48 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

D
E

P
T

H
 ft

100.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  8.8 ft
ELEVATION W.L.:  -0.9 ft
DATE W.L.:  2/19/2016
TIME W.L.:  1130

SHEET 5 of  5
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  101.0 ft
LOCATION:  Southeast Tank Area

RECORD OF BOREHOLE  B-210 (PL-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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SS

SS

SS

SS

SS

SS

0.0

4.0

9.0

14.0

19.0

24.0

6-10-11-6

6-7-2-1

50/5"

12-11-19-30

9-10-11-11

22-20-21-20

SM

SM

 0.7 
2.0

 0.5 
2.0

 0.4 
2.0

 1.1 
2.0

 1.5 
2.0

 0.8 
2.0

S1

S2

S3

S4

S5

S6

0.0 - 19.0ft
Grayish brown to brown, fine
to coarse SAND, some to
trace gravel, some to little
silt, (FILL).

19.0 - 51.0ft
Brown to gray, fine to coarse
SAND, some to trace silt,
trace gravel, (Outwash).

21

9

R

30

21

41

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

ATT

N
U

M
B

E
R

LOGGED BY:  CJS
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/24/16
DATE COMPLETED:  2/24/16

COORDS:  N: 260,581.01   E: 357,470.96
GS ELEVATION:  12.9 ft
WEATHER:  Rain
TEMPERATURE:   46 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.:  11.1 ft
ELEVATION W.L.:  1.8 ft
DATE W.L.:  2/24/2016
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:  Next to Cement Plant

RECORD OF BOREHOLE  B-211 (CHI-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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Grayish brown, moist to wet, medium dense, fine to coarse SAND, little
gravel, some silt, (SM). PID = 0.7 ppm

Grayish brown, wet to saturated, loose, fine to coarse sandy GRAVEL,
little silt, trace brick fragments, (GM). PID = 0.0 ppm

5.0 ft: Some difficulty advancing casing to 5' bgs

Brown and dark gray with trace oxidized spotting, saturated from 0" - 4.5",
dry from 4.5" - 5", very dense, silty fine to coarse SAND, trace gravel,
(SM). From 3.5" - 4.5": wood. From 4.5" - 5": concrete. PID = 0.0 ppm
9.4-11.0 ft: Concrete

12.0 ft: Drill rig chatter to 14' bgs

Top 5.5": Grayish brown, wet, medium dense, fine to coarse SAND, little
silt, (SP). Most likely wash.
Bottom 7.5": Reddish brown, wet, medium dense, fine to coarse SAND,
some gravel, (SP). From 5.5" - 8": weathered/fractured gravel. PID = 17.3
ppm (rig exhaust)

Brown, wet to saturated, medium dense, fine to coarse SAND, (SP). PID
= 0.0 ppm

Brown, wet, dense, fine to coarse SAND, some gravel, some silt, trace
clay, (SM). Some of the gravel is greenish-yellow in color. Some clayey
till-like bonding around the gravel. PID = 0.0 ppm



SS

SS

SS

SS

SS

SS

29.0

34.0

39.0

44.0

49.0

22-20-21-20

16-20-24-20

11-11-16-18

15-20-23-28

18-30-35-37

28-31-32-35

SM

 0.8 
2.0

 0.8 
2.0

 1.6 
2.0

 1.7 
2.0

 1.0 
2.0

 2.0 
2.0

S6

S7

S8

S9

S10

S11

41

44

27

43

65

63

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

ATT

N
U

M
B

E
R

LOGGED BY:  CJS
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/24/16
DATE COMPLETED:  2/24/16

COORDS:  N: 260,581.01   E: 357,470.96
GS ELEVATION:  12.9 ft
WEATHER:  Rain
TEMPERATURE:   46 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

-15

-20

-25

-30

-35

D
E

P
T

H
 ft

25.0

30.0

35.0

40.0

45.0

50.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  11.1 ft
ELEVATION W.L.:  1.8 ft
DATE W.L.:  2/24/2016
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:  Next to Cement Plant

RECORD OF BOREHOLE  B-211 (CHI-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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Brown, wet to saturated, dense, fine to coarse SAND, trace gravel, little
silt, trace clay, (SM). Some clayey till-like bonding around gravel with
some orange and red oxidation coloring in this bond zone. PID = 0.0 ppm

Brown, wet to saturated, medium dense, fine to coarse SAND, grading to
fine sand at 11", (SP). PID = 0.0 ppm

Gray, wet, dense, fine to medium sandy SILT, (ML). Medium sand is in
brown bands. At 5.5" and 17.5": oxidized bands. PID = 0.0 ppm

Gray, wet, dense, fine to medium sandy SILT, (ML). Oxidized banding
throughout. PID = 0.0 ppm

Brown, wet, very dense, fine to medium SAND, little silt, trace gravel,
(SM). PID = 0.0 ppm



SS 28-31-32-35SM  2.0 
2.0S11 63

Boring completed at 51.0 ft

Notes:
1. Borehole backfilled with cuttings to ground surface.
2. 4" casing to 9' bgs - 3" 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

ATT

N
U

M
B

E
R

LOGGED BY:  CJS
CHECKED BY:  JDL
DATE:  3/3/16

DRILL METHOD:  4 inch Drive and Wash
HAMMER TYPE:  Auto
DATE STARTED:  2/24/16
DATE COMPLETED:  2/24/16

COORDS:  N: 260,581.01   E: 357,470.96
GS ELEVATION:  12.9 ft
WEATHER:  Rain
TEMPERATURE:   46 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

D
E

P
T

H
 ft

50.0

LITHOLOGY DESCRIPTION

INCLINATION:  90
DEPTH W.L.:  11.1 ft
ELEVATION W.L.:  1.8 ft
DATE W.L.:  2/24/2016
TIME W.L.:  1300

SHEET 3 of  3
PROJECT:  CHI LNG Bund Highwall
PROJECT NUMBER:  154-6055
DRILLED DEPTH:  51.0 ft
LOCATION:  Next to Cement Plant

RECORD OF BOREHOLE  B-211 (CHI-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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APPENDIX D 

Figures 
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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.

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) ON-SITE SURVEYS BY GZA PERSONNEL DURING VARIOUS SITE VISITS

BETWEEN 2011 AND 2016.

5) 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.

6) SITE BOUNDARIES ARE APPROXIMATE.
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APPENDIX D 

Infiltration Details 
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Doc. No. EG-303NE

08/29/14
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Access, Maintenance and Construction
Best Management Practices

Reference
EP No. 3 - Natural Resource
Protection (Chapter 6)

BMP # 31
DEWATERING BASIN

(SMALL SCALE)

BMP DETAIL

BMP PICTURE

Page: 7-35 Rev. No. 3
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Page: 7-36 Rev. No. 3
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APPENDIX C 

CARBON DESIGN CALCULATIONS 

642 Allens Avenue 

Providence, Rhode Island 
        

        
        

ORGANIC DESCRIPTION 

CONC. 

(ppb) 

lbs OF ORGANIC 

PER DAY MOL. WT. 

REFRACTIVE 

INDEX 

GAC 

USE* 

(lb/1000gal) 

TPHg     50700 60.82 108 na 4.28 

1,3,5-

TRIMETHYLBENZENE     2.4 0.00 120 1.4994 0.00 

2-BUTANONE     44 0.05 78 1.3807 0.07 

ETHYLBENZENE     1.1 0.00 106 1.4983 0.00 

NAPHTHALENE     1.2 0.00 128 1.5823 0.00 

TOLUENE     36.2 0.04 92 1.4969 0.02 

XYLENE     4.3 0.01 106 1.4972 0.00 

                

TOTAL:     50789.2 60.92     4.37 

 
 
 
Note: 
 
Calculations provided by Carbon Filtration Systems, Inc. of Johnston, RI. 
 

 
 
 
 
 
J:\ENV\33554.abu\RIPDES Permit Report\Appendices\Appendix C - Calcs\Appendix C Design Calcs.docx 
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APPENDIX E 

Tables  



Table E-1 Analytical Soil Data  

New Access Road

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/23/2016

EPT-4 RCA-19 RCA-38

2-3 FT 6-7 FT 7-8 FT 0-2 FT 8-10 FT 0-2 FT 6-8 FT 0-2 FT 6-8 FT 0-2 FT 6-8 FT 0-2 FT 8-10 FT 0-2 FT 8-10 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT 0-2 FT 12-14 FT 0-2 FT 8-10 FT 0-2 FT 8-10 FT 0-2 FT 4-6 FT 0-2 FT 4-6 FT

March 1996 October 1995 May 1996

Acetone NE 10,000 10,000 mg/kg 1.75 6.2 NA NA NA ND NA 0.6 0.7 4.6 5.8 3.7 5.2 5.7 5.6 5 6.2 0.77 0.58 0.9 0.5 0.6 0.55 0.44 0.375 0.475 0.46 0.49 0.4 0.48 0.55

Benzene 4.3 200 10,000 mg/kg 0.35 0.9 NA ND NA ND NA 0.6 0.7 0.55 0.7 0.42 0.65 0.65 0.7 0.55 0.65 0.55 0.445 0.9 0.5 0.6 0.55 0.44 0.375 0.475 0.46 0.49 0.4 0.48 0.55

Chloroform NE 940 10,000 mg/kg 0.54 0.9 NA NA NA ND NA 0.6 0.7 0.55 0.7 0.42 0.65 0.65 0.7 0.55 0.65 0.55 0.445 0.9 0.5 0.6 0.55 0.44 0.375 0.475 0.46 0.49 0.4 0.48 0.55

Ethylbenzene 62 10,000 10,000 mg/kg 0.36 0.9 NA NA NA ND NA 0.6 0.7 0.55 0.7 0.42 0.65 0.65 0.7 0.55 0.65 0.55 0.445 0.9 0.5 0.6 0.55 0.44 0.375 0.475 0.46 0.49 0.4 0.48 0.55

Isopropylbenzene NE 10,000 10,000 mg/kg 0.53 0.9 NA ND NA ND NA 0.6 0.7 0.55 0.7 0.42 0.65 0.65 0.7 0.55 0.65 0.55 0.445 0.9 0.5 0.6 0.55 0.44 0.375 0.475 0.46 0.49 0.4 0.48 0.55

Methylene Chloride NE 760 10,000 mg/kg 0.53 0.9 NA ND NA ND NA 0.6 0.7 0.55 0.7 0.42 0.65 0.65 0.7 0.55 0.65 0.55 0.445 0.9 0.5 0.6 0.55 0.44 0.375 0.475 0.46 0.49 0.4 0.48 0.55

Naphthalene NE 10,000 10,000 mg/kg 1.05 9.9 NA ND NA 9.9 NA 0.6 7.6 0.46 0.7 0.42 0.65 0.65 0.7 0.55 0.65 0.55 0.445 0.9 0.5 0.6 0.55 0.44 0.375 0.475 0.46 0.49 0.4 0.48 0.55

Toluene 54 10,000 10,000 mg/kg 0.35 0.9 NA ND NA ND NA 0.6 0.7 0.55 0.7 0.42 0.65 0.65 0.7 0.55 0.65 0.55 0.445 0.9 0.5 0.6 0.55 0.44 0.375 0.475 0.46 0.49 0.4 0.48 0.55

Xylenes (Total) NE 10,000 10,000 mg/kg 0.35 0.9 NA ND NA ND NA 0.6 0.7 0.55 0.7 0.42 0.65 0.65 0.7 0.55 0.65 0.55 0.445 0.9 0.5 0.6 0.55 0.44 0.375 0.475 0.46 0.49 0.4 0.48 0.55

Naphthalene NE 10,000 10,000 mg/kg 1.65 21 ND ND 5.8 21 ND 1.8 1.85 0.45 1.9 1.75 1.9 1.7 1.75 1.9 2.7 1.8 1.75 0.76 1.75 1.85 1.7 1.9 1.7 1.6 1.75 1.6 1.75 1.8 1.8

Notes: 

Table only shows explorations within the Limits of Work

ND - Not Detected NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Table only shows explorations within a cut area of the Limits of Work 

Averages presented in the table include half the detection limit (if reported) 

2/9/2000

A32

2/9/2000

A43 A49

2/17/2000 2/17/2000 2/17/2000

A57

2/23/2000

A50A44

2/23/2000

ETP-2

March 1996

A19

2/4/2000

A30 A58

2/29/2000

A59

2/29/2000

A24 A29

2/9/2000 2/9/2000

Average Maximum

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 

disturbed or regraded. As such, the final grades are unknown and as such the modified 

sampling depths are unknown. 

Data is compared to RIDEM Method 1 Standards. Shaded results represent numerical 

exceedances of standards.

Semi-Volatile Organic Compounds (SVOCs)

Volatile Organic Compounds (VOCs)

RIDEM 

I/C DEC  

RIDEM GB 

Leachability 

Criteria

RIDEM 

UCL
Units
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Table E-1 Analytical Soil Data  

New Access Road

642 Allens Avenue

Providence, Rhode Island

File No. 03.00033554.00

6/23/2016

Acetone NE 10,000 10,000 mg/kg 1.75 6.2

Benzene 4.3 200 10,000 mg/kg 0.35 0.9

Chloroform NE 940 10,000 mg/kg 0.54 0.9

Ethylbenzene 62 10,000 10,000 mg/kg 0.36 0.9

Isopropylbenzene NE 10,000 10,000 mg/kg 0.53 0.9

Methylene Chloride NE 760 10,000 mg/kg 0.53 0.9

Naphthalene NE 10,000 10,000 mg/kg 1.05 9.9

Toluene 54 10,000 10,000 mg/kg 0.35 0.9

Xylenes (Total) NE 10,000 10,000 mg/kg 0.35 0.9

Naphthalene NE 10,000 10,000 mg/kg 1.65 21

Notes: 

Table only shows explorations within the Limits of Work

ND - Not Detected NA - Not Analyzed NE - Not Established

Blue shading indicates compound was not detected - value shown is half the detection limit. 

Table only shows explorations within a cut area of the Limits of Work 

Averages presented in the table include half the detection limit (if reported) 

Average Maximum

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 

disturbed or regraded. As such, the final grades are unknown and as such the modified 

sampling depths are unknown. 

Data is compared to RIDEM Method 1 Standards. Shaded results represent numerical 

exceedances of standards.

Semi-Volatile Organic Compounds (SVOCs)

Volatile Organic Compounds (VOCs)

RIDEM 

I/C DEC  

RIDEM GB 

Leachability 

Criteria

RIDEM 

UCL
Units

A1-W131 A1-W132 A1-W133 A1-W153 A1-W155 A1-W156 A1-W158 A1-W159 A1-F52 A1-F53 A1-F54 A1-W164 A1-F55 A1-F56 A1-F57 A1-W157

0-2 FT 4-6 FT 0-2 FT 4-6 FT 0-2 FT 2-4 FT 0-2 FT 0-2 FT 2-10 FT 0-2 FT 0-2 FT 2-10 FT 2-10 FT 0-2 FT 2 FT 2 FT 2FT 0-2 FT 2 FT 2 FT 2 FT 0-2 FT

9/3/99 9/3/99 9/3/99 9/8/99 9/8/99 9/8/99 9/8/99 9/20/99 9/20/99 9/20/99 9/20/99 9/27/99 9/27/99 9/27/99 9/27/99 10/1/99

0.65 0.65 0.6 0.385 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.65 0.65 0.6 0.385 0.6 0.6 ND ND ND ND ND ND ND ND ND ND 0.14 ND ND ND ND ND

0.65 0.65 0.6 0.385 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.65 0.65 0.6 0.385 0.6 0.6 ND ND 0.103 ND ND ND ND ND ND ND ND ND ND ND ND ND

0.65 0.65 0.6 0.385 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.65 0.65 0.6 0.385 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.65 0.65 0.6 0.385 0.6 0.6 NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA

0.65 0.65 0.6 0.385 0.6 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

0.65 0.65 0.6 0.385 0.6 0.6 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND

1.8 1.7 1.85 1.8 1.8 0.57 0.507 0.707 1.88 ND ND ND ND ND ND 1.43 1.86 ND ND ND 0.418 ND

A60

2/29/2000

A61 A63

2/29/20002/29/2000
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Table E-2 Excavation Emissions Potential

New Access Road 

642 Allens Avenue

Providence, Rhode Island

GZA Job 03.0033554.00

6/23/2016

Volume of Soil - Excavation 3,855 (cy) Typical Bulk Density 1.5 (g/cm3) Eklund 1997 Default
Volume of Soil Moved 3,855 (cy)

Volume of Soil Moved 2,897 (m3)
ft/m 3.3

ft3/cy 27
g/lb 454
g/kg 1000

Acetone 1.75 6.2 1.68E+01 5.93E+01 2.00E+04

Benzene 0.35 0.9 3.35E+00 8.61E+00 1.00E+01

Chloroform 0.54 0.9 5.17E+00 8.61E+00 2.00E+01

Ethylbenzene 0.36 0.9 3.45E+00 8.61E+00 9.00E+03

Isopropylbenzene 0.53 0.9 5.07E+00 8.61E+00 1.00E+03

Methylene Chloride 0.53 0.9 5.07E+00 8.61E+00 2.00E+02

Naphthalene 1.77 21 1.69E+01 2.01E+02 3.00E+00

Toluene 0.35 0.9 3.35E+00 8.61E+00 1.00E+03

Xylenes (Total) 0.35 0.9 3.35E+00 8.61E+00 3.00E+03

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 E-3 Predicted Excavation Emissions 

New Access Road

642 Allens Avenue

Providence, Rhode Island

GZA Job 03.0033554.00

6/23/2016

Assumed Average MW of 

NAPL 250 (g/mol)

Average Regrading Surface 

Area 20,817 (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 (m3*atm/K/mol)

Excavation Surface Area 2,177 (m2) R 8.31E-03 (kJ/K/mol)

Pile Surface Area 2,177 (m2) R 62,361 (mm Hg*cm3/mol/K)

Emitting Surface Area 4,353 (m2)

Soil Gas to Atmosphere 

Exchange Constant (Dry, 

uncompacted Soils) 0.33 (%/100) Eklund 1997 Default

Volume of Soil Moved 3,855 (cy)

Air-Filled Porosity (Dry, 

uncompacted Soils) 0.55 Eklund 1997 Default

Volume of Soil Moved 2,896 (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

Naphthalene 1.77 9.59E-08 1.08E-04 2.66E-02 1.70E+01 0.003 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. All constants for total xylenes are the average of the individual constants for m-xylene, o-xylene, and p-xylene.
4. Only detected analytes with RIDEM minimum quanitity values are shown with Total Excavation Emissions Potentials above RIDEM minimum quantities.
5. Concentration units are in ug/g, which is equal to ppm.

7. Yellow Highlighting indicates model inputs.
8. Purple Highlighting indicates the Total Excavation Emissions exceeds the Rhode Island Department of Environmental Management (RIDEM) Minimum Quantity.

6. 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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Potential2 (lb)
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APPENDIX E 
EXCAVATION EMISSIONS CALCULATIONS 

New Access Road 

642 Allens Avenue 

Providence, Rhode Island 

 

To estimate potential volatile emissions associated with planned remediation 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); 

                                                      
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.   
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106 = Conversion Factor of cm3/m3; 

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); 
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𝐶𝑖,𝑆𝑜𝑖𝑙   = Concentration of Component i in the Soil in micrograms of Component i per gram of Soil (ug/g); and 

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.); 
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𝐸𝑎= Air-Filled Porosity (0.35 for wet, or compacted soil; 0.55 for dry, uncompacted soil – Eklund (1997)); and 

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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