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1.0 BACKGROUND AND SITE DESCRIPTION 

This Final Engineering Report (FER) is a required element of the remedial program for the Former Carol Cleaners 
Site located in Staten Island, New York (hereinafter referred to as the “site”). See Figure 1. The site is currently in 
the New York State (NYS) Inactive Hazardous Waste Disposal Site Remedial Program, Site No. 2-43-020, which 
is administered by the New York State Department of Environmental Conservation (NYSDEC or Department).  

Brookfield Properties (Brookfield; formerly The Rouse Company) entered into an Order on Consent on October 4, 
2002 (last amended on November 4, 2011) with the NYSDEC to remediate the site. The site location and 
boundaries of this site are shown on Figure 2. The boundaries of the site are more fully described in the metes 
and bounds site description that is part of the Environmental Easement (EE) provided in Appendix B.  

After completion of the remedial work, some contamination was left at this site, which is hereafter referred to as 
“remaining contamination”. Institutional and Engineering Controls (ICs and ECs) have been incorporated into the 
site remedy to control exposure to remaining contamination to ensure protection of public health and the 
environment. An Environmental Easement granted to the NYSDEC, and recorded with the Richmond County 
Clerk, requires compliance with this FER and all ECs and ICs placed on the site.  

This FER was prepared by Tetra Tech (Tt), on behalf of Brookfield Properties, in accordance with the 
requirements of the NYSDEC’s DER-10 (“Technical Guidance for Site Investigation and Remediation”), dated 
May 2010, and the guidelines provided by the NYSDEC. An electronic copy of this FER with all supporting 
documentation is included as Appendix A. 

1.1 SITE LOCATION AND DESCRIPTION 
The site is located in Staten Island, Richmond County, New York and is identified as Block 2400 and Lot 300 on 
the Richmond County Tax Map (Figure 2). The EE portion of the site is an approximately 1.821-acre area and is 
bounded by The Crossings Center to the north, Platinum Avenue to the south, Marsh Avenue to the east, and 
Ring Road to the west (Figure 2).  The owner of the site parcel(s) at the time of issuance of this FER is Brookfield 
Properties Retail.  

1.2 PHYSICAL SETTING 

1.2.1 Land Use 
The site consists of the following: a commercial mall building and associated parking areas. The site is zoned 
commercial and is currently utilized for commercial uses. Site occupants include a nail salon and an ice cream 
store with other commercial operators further north within the Crossings Center.  

The properties adjoining the site and, in the neighborhood, surrounding the site include primarily commercial and 
residential properties. The properties immediately south of the site include commercial properties; the properties 
immediately north of the site include commercial properties; the properties immediately east of the site include 
residential properties; and the properties to the west of the site include commercial properties. 

1.2.2 Geology and Hydrogeology 
The prevailing depths to groundwater and bedrock at the site range from about 8 feet below grade (ft bg) to 14 ft 
bg, and 12 ft bg to 28 ft bg, respectively.  The naturally occurring geologic materials at the site consist mainly of 
fine-grained deposits of clay, silt and fine sand (overburden), which are underlain by bedrock.  The corresponding 
bedrock surface generally slopes downwards in elevation from the vicinity of monitoring Well MW-1 where the 
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bedrock elevation is 31 feet above mean sea level (msl) towards the southwest, proximal to monitoring well MW-
16 where the bedrock elevation is 2 feet above msl.  The generally southwestward slope of the bedrock surface is 
locally accentuated by several buried “channels” in the bedrock surface in the vicinity of Platinum Avenue.  These 
channels are anticipated to impart a localized influence on the groundwater flow in the overburden.   

Boring and monitoring-well logs were used to prepare a hydrogeologic cross-section that illustrates the vertical 
distribution (stratigraphy) of encountered geologic and hydrogeologic features across the site.  The cross-section 
illustrates the general slope of the bedrock surface from northeast to southwest, and a similar slope in 
groundwater surface.  The cross-section also illustrates the increase in thickness of the naturally occurring 
overburden materials (primarily fine sand and silt) from northeast to southwest.  The geologic cross section is 
provided as Figure 3.  A groundwater contour map from the most recent groundwater sampling round is provided 
as Figure 4. Groundwater elevation data are provided in Table 1. Groundwater monitoring well construction logs 
are provided in Appendix C. 

1.3 INVESTIGATION AND REMEDIAL HISTORY 
The following is a summary of the remedial history of the site and summary of the available project records to 
document key investigative and remedial milestones for the site. Full titles for each of the reports referenced 
below are provided in the reference section.  

Following the NYSDEC issuance of the Order on Consent in 2002, Leggette, Brashears & Graham Engineering 
Services (LBGES) conducted an Interim Remedial Measure (IRM) investigation, followed by a Remedial 
Investigation (RI), on behalf of GGP.  The IRM investigation and RI focused on identifying and locating the 
general source area and extent of tetrachloroethylene (PCE) and related chlorinated volatile organics (CVOCs) 
detected in the subsurface environment at the site.  The investigative work addressed the following:  1) 
delineating the horizontal and vertical extent of CVOCs in soil and groundwater in the vicinity of the Carol 
Cleaners and Tumble Dry Cleaners (aka Damowa Laundry & Dry Cleaning) facilities; 2) assessing migration 
pathways for detected constituents; and 3) determining whether dense non-aqueous phase liquid (DNAPL) 
existed at the potential release location. 

The IRM investigation and RI results indicated that the “source area” roughly corresponded to a parking/driveway 
area of broken-up asphalt at the rear of the Carol Cleaners tenant space [near existing monitoring well MW-3 
(Figure 2)].  Based on the IRM and RI results, it was determined that no remediation of the overburden (soil) 
material was warranted due to:  1) the singular encounter of a slightly elevated PCE concentration detected at a 
depth above the groundwater surface at only one location; 2) the comparatively lower concentrations of PCE [all 
below the respective NYSDEC “TAGM” objective of 1.4 parts per million (ppm)] detected in the immediately 
surrounding overburden; 3) the prevailing composition of the overburden (primarily fine sand and silt); 4) the 
absence of CVOC DNAPL; and 5) the isolation afforded by the prevalence of primarily impervious surfaces (e.g., 
roofs, parking lot, walkways) at the Site.  

Results of groundwater sampling rounds conducted between 1995 and 2011 indicated the presence of dissolved 
PCE and one or more related CVOCs [trichloroethylene (TCE), cis-1,2-dichloroethylene (cis-1,2-DCE) and vinyl 
chloride (VC)] at concentrations above their respective NYSDEC groundwater/surface-water standards, as 
defined by 6 NYCRR Part 703, at several of the on-site and off-site monitoring wells.  Groundwater monitoring 
also did not identify any potential DNAPL in the local groundwater bearing formations underlying the site.  The 
groundwater flow direction, in conjunction with the distribution of the respective CVOCs dissolved in groundwater 
at the site, support the conclusions that the apparent source area occurs proximal to the Carol Cleaners tenant 
space, and the resulting plume extended off-site towards Platinum Avenue.  The investigation also indicated that 
contaminant flow may have been influenced by the route of local subsurface utilities.     
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Based on in-situ hydraulic (“slug”) testing conducted at several on-site monitoring wells, it was determined that the 
hydraulic conductivity of the overburden at the site is low to moderate [0.4 feet per day (ft/d) to 30 ft/d].  These 
values, along with the relatively consistent hydraulic gradient exhibited by the local groundwater, support the 
characterization that CVOC plume movement through on-site overburden is expected to occur at a slow rate, 
which in turn affords the potential for natural degradation (e.g., biologically-driven reductive dechlorination) of the 
respective constituents to occur.  The analytical results for groundwater samples collected since 1995 indicate 
that PCE related to the on-site source area is clearly undergoing reductive dechlorination (i.e., breakdown to TCE, 
cis-1,2-DCE, and VC), which substantiates the occurrence of natural degradation at the site.  The occurrence of 
natural degradation of PCE has been further corroborated by the general detection of methane, ethane, and/or 
ethene in groundwater samples collected from most of the monitoring wells in the plume area. 

The RI report associated with the previously completed investigations was submitted to the NYSDEC in October 
2011, followed in November 2011 by the Feasibility Study (FS) associated with the identification of potential future 
remedial activities.  The FS established the Remedial Action Objectives (RAOs) for the site and identified in-situ 
bioremediation as the proposed selected remedial technology.  The Record of Decision (ROD) for the site was 
issued in March 2012 and required completion of a pilot study prior to the implementation of any full-scale 
remedial efforts.  As per the ROD, a workplan for a Pilot Study (the Workplan) to evaluate in-situ bioremediation 
as a possible remedial technology was submitted to and approved by the NYSDEC in September 2013.  In 
addition, the ROD indicated that any indoor air impacts potentially resulting from existing conditions and/or future 
remedial efforts as identified in the RI and FS would need to be addressed prior to beginning the pilot study.   

The results of the April 2006 and February 2008 indoor air and sub-slab air sampling, summarized in the RI report 
submitted in 2008, indicated that PCE and related CVOCs had impacted the indoor air in the Babies R Us space, 
and the adjacent strip mall spaces occupied by SI Shoe Repair, Carol Cleaners, Mon Amie Nails and Carvel (the 
focus area). The areas where indoor air impacts appear to be greatest generally coincided with areas 
corresponding to the nearby groundwater plume. Based on the detected concentrations and respective New York 
State Department of Health (NYSDOH) guidelines, an SSD system was installed to mitigate these impacts. 

The initial round of post-mitigation heating season indoor air sampling results indicated that concentrations of 
PCE and related CVOCs still exceeded their respective NYSDOH guidelines within multiple tenant spaces. 
Additional investigation into the cause of the persistent elevated PCE and related CVOC concentrations 
determined that the dry cleaning tenant (French Cleaning by Carol) occupying the Carol Cleaners tenant space 
was using equipment which was emitting PCE into the indoor air at concentrations in exceedance of the 
respective NYSDOH guideline. The tenant was subsequently vacated from the property by GGP. Follow-up 
indoor air sampling indicated that PCE vapor remained an indoor air issue at the Carvel tenant space. As a result, 
an additional SSD suction point was installed within the Carvel tenant space in February 2015. Subsequent 
heating season indoor air sampling at the Carvel tenant space indicated compliance with the respective NYSDOH 
guidelines. 

The SSD system is currently operating and maintaining depressurization of the targeted tenant spaces. The SSD 
system is inspected weekly by Brookfield representatives and, as of the November 14, 2022 was operating at 
normal vacuums, with each of the three SSDS fans achieving the specified vacuum confirming effective 
depressurization. The as-built drawing for the SSDS is provided in Appendix D.  

As part of baseline groundwater monitoring activities, grab samples of standing water were obtained from several 
catch basins at the site during October 2016.  Analytical results indicated that chlorinated VOCs (primarily PCE 
and cis-1,2-dichloroethene) were identified in several catch basins at concentrations above NYSDEC Surface 
water and/or groundwater standards, with a maximum detected PCE concentration of 272 micrograms per liter.  
In response to the detection of PCE in the standing water samples collected from the stormwater system, and in 
connection with the Interim Site Management Plan (Interim SMP) activities identified for the site, stormwater 
system cleaning activities were initiated in November 2016. The cleaning activities involved the removal of 
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sediment from each of the accessible catch basins associated with the on-site stormwater system. Approximately 
two to three feet of sediment was encountered at each of the accessed catch basins.  Sediment was removed 
and placed into roll off boxes for subsequent characterization and disposal.  Based on the results of waste 
characterization sampling, approximately 22 tons of non-hazardous sediment was transported to Cycle Chem in 
Elizabeth, New Jersey, and approximately 11.5 tons of sediment was transported to Michigan Disposal, Inc. in 
Belleville, Michigan for disposal as hazardous waste. 

Eighteen (18) soil borings (SWB-1 through SWB-18) were advanced in June 2017 using a Geoprobe® rig. The 
borings were advanced at locations intended to assess the potential for CVOC-impacts to soil from on-site 
subsurface utility routes, specifically storm water lines, and as such were advanced in the parking areas on the 
eastern and southern sides of The Crossings Mall building proximal to storm drain catch basins (Figure 5). 

The borings were mostly advanced to the top of bedrock with completion depths ranging from approximately 3 to 
19 feet below grade (ft bg). Soil samples were continuously collected from the respective boreholes using a 
macro-core device with dedicated, disposable, clear-acetate sleeves. The respective soil boring logs are provided 
in Appendix E.  The overburden materials encountered at each of the boring locations were consistent with those 
encountered during previous on-site subsurface explorations elsewhere at the Site. The naturally occurring 
materials generally consisted of fine-grained deposits of clay, silt, and fine sand with varying amounts of gravel. A 
total of thirty-six (36) soil samples were collected for subsequent laboratory analyses at depths corresponding to 
immediately above the encountered groundwater surface (typically about 5 ft bg) and/or above refusal at each 
boring location.  

The analytical results for the respective soil samples did not indicate the occurrence of any of the CVOCs of 
interest at concentrations in exceedance of the respective NYSDEC Restricted Use Commercial Soil Cleanup 
Objectives (SCOs). No evidence of DNAPL was encountered at any of the boring locations. Based on the results 
of the soil sampling efforts, the implementation of sub-slab vapor sampling at the nearby tenant spaces was not 
warranted.  Historical soil sampling results are provided in Appendix F.   

In-situ bioremediation pilot testing was conducted between November 2014 and October 2015 in accordance with 
the approved Work Plan.  The injectant (WILCLEAR PLUS®) was a sodium lactate mixture consisting of a blend 
of fatty acids and fermentables (e.g., sodium lactate) manufactured by JRW Bioremediation, LLC (JRW). 
WILCLEAR PLUS® is designed specifically for bioremediation use, and is a light to dark brown, low viscosity, 
miscible liquid with a pH between 6 and 8. It is manufactured from food-grade ingredients, primarily fatty acids 
and fermentables, which eventually get consumed by natural microbes in the subsurface and groundwater. The 
injectant was mixed with 9 parts of water to one part of sodium lactate to facilitate the injection process. Once the 
reductive dechlorination (anaerobic driven) process is completed, only the innocuous end products consisting of 
carbon dioxide, ethene, ethane, water, and chloride ions remain in the groundwater.  Following completion, a Pilot 
Test Summary Report was prepared and submitted to the NYSDEC in December 2015.  The Pilot Test Summary 
Report was approved by the NYSDEC on April 13, 2016, and a Full-Scale Remedial Design Work Plan was 
prepared and submitted to the NYSDEC in May 2016.  The Full-Scale Remedial Design Work Plan was approved 
by the NYSDEC on June 29, 2016.    

The full-scale remediation commenced in October 2018 following the previously discussed storm drain 
investigation/remediation activities using Monitoring Wells MW-3, MW-5, MW-7, MW-16 through MW-24 as 
injection wells.  The injectant (treatment solution) used in connection with the full-scale remedial activities is the 
same product used during the pilot test. The injectant (WILCLEAR PLUS®) is a sodium lactate mixture consisting 
of a blend of fatty acids and fermentables (e.g., sodium lactate) manufactured by JRW Bioremediation, LLC 
(JRW). WILCLEAR PLUS® is designed specifically for bioremediation use, and is a light to dark brown, low 
viscosity, miscible liquid with a pH between 6 and 8. This product is manufactured from food-grade ingredients, 
primarily fatty acids and fermentables, which eventually get consumed by natural microbes in the subsurface and 
groundwater. The injectant was mixed with 9 parts of water to one part of sodium lactate to facilitate the injection 
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process. Once the reductive dechlorination (anaerobic driven) process is completed, only the innocuous end 
products consisting of carbon dioxide, ethene, ethane, water, and chloride ions remain in the groundwater. 
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2.0 SUMMARY OF SITE REMEDY 

2.1 REMEDIAL ACTION OBJECTIVES 
The RAOs for the site as listed in the March 28, 2012 Record of Decision are as follows: 

Groundwater 

RAOs for Public Health Protection  

 Prevent ingestion of groundwater with contaminant levels exceeding drinking water standards. 
 Prevent contact with, or inhalation of, volatiles from contaminated groundwater.  

RAOs for Environmental Protection 

 Restore ground water aquifer to pre-disposal/pre-release conditions, to the extent practicable.  
 Prevent the discharge of contaminants to surface water.  
 Remove the source of ground or surface water contamination.  

Soil 

RAOs for Public Health Protection 

 Prevent ingestion/direct contact with contaminated soil.  
 Prevent inhalation of or exposure from contaminants volatilizing from contaminants in soil.  

RAOs for Environmental Protection 

 Prevent migration of contaminants that would result in groundwater or surface water contamination.  
 Prevent impacts to biota from ingestion/direct contact with soil causing toxicity or impacts from 

bioaccumulation through the terrestrial food chain.  

Soil Vapor 

RAOs for Public Health Protection 

 Mitigate impacts to public health resulting from existing, or the potential for, soil vapor intrusion into 
buildings at a site.  
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3.0 DESCRIPTION OF REMEDIAL ACTIONS PERFORMED 

3.1 GOVERNING DOCUMENTS 

3.1.1 Site Specific Health & Safety Plan (HASP) 
The previously-approved Health and Safety Plan prepared in connection with activities previously completed at 
the Site, were followed as part of the RDR work activities. 
 
All remedial work performed under this Remedial Action was in full compliance with governmental requirements, 
including Site and worker safety requirements mandated by Federal OSHA. The Health and Safety Plan (HASP) 
was complied with for all remedial and invasive work performed at the Site. 

3.1.2 Site Management Plan (SMP) 
The site contains residual contamination left after completion of the remedial action (soil source removal).  
Engineering and institutional controls have been incorporated into the site remedy to control exposure to 
remaining contamination during the use of the site to ensure protection of public health and the environment. The 
engineering and institutional controls along with operations maintenance and monitoring requirements are 
documented in the SMP. 

3.1.3 Quality Assurance Project Plan (QAPP)  
The previously-approved QAPP prepared in connection with activities previously completed at the Site, were 
followed as part of the RDR work activities. The QAPP describes the specific policies, objectives, organization, 
functional activities and quality assurance/ quality control activities designed to achieve the project data quality 
objectives. 
 
All sampling conducted during the remedial investigation phase and remedial action (long term monitoring) phase 
was conducted in accordance with the QAPP. The plan also managed performance of the RI/RA tasks through 
designed and documented QA/QC methodologies applied in the field and in the lab. The plan provided a detailed 
description of the observation and testing activities that were used to monitor sampling quality and confirm that 
sampling was done in conformance with the remediation objectives and specifications. 

3.1.4 Community Air Monitoring Plan (CAMP) 
The previously-approved Community Air Monitoring Program (CAMP) prepared in connection with activities 
previously completed at the Site, were followed as part of the RDR work activities. The CAMP was utilized to 
guide real-time monitoring for volatile organic compounds (VOCs) and particulates (i.e., dust) at the downwind 
perimeter of each designated work area when ground intrusive activities were conducted at the site.  The CAMP 
is not intended for use in establishing action levels for worker respiratory protection. Rather, its intent is to provide 
a measure of protection for the downwind community (i.e., off-site receptors including residences and businesses 
and on-site workers not directly involved with the subject work activities) from potential airborne contaminant 
releases as a direct result of investigative and remedial work activities.  Appropriate air monitoring in accordance 
with the CAMP was conducted during injection activities, installation of new wells and during the sampling of all 
monitoring wells. 

3.1.5 Community Participation Plan (CPP) 
As noted in the 2003 OM&M Manual, the limited nature of the OM&M Work Plan obviates the need for citizen 
participation in the implementation of the remedy at the Carol Cleaners. Carol Cleaners  will periodically 
undertake the preparation and distribution of fact sheets to adjacent property owners and other interest groups as 
determined to be necessary by the NYSDEC. 
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4.0 REMEDIAL PROGRAM ELEMENTS 

4.1 CONTRACTORS AND CONSULTANTS 

• Tetra Tech is the Engineer of Record responsible for inspecting/certifying the remedial 
work conducted at the site. 

• Active Environmental under the guidance of JRW Bioremediation, LLC (JRW) performed 
all follow up injections at the Site.  

• Submit Drilling Co. under the guidance of WSP - Installed all soil borings during the RD 
phase. 

• AmeriDrill, Inc. under the guidance of WSP - Installed all monitoring wells required for 
long term monitoring under the RD.  

• Tetra Tech - performed all sampling and reporting required by the SMP. 

4.2 SITE PREPARATION 
A complete list of agency approvals required by the RAWP is included in Appendix G.  This list includes a citation 
of the law, statute or code to be complied with, the originating agency, and a contact name and phone number in 
that agency.   

4.3 GENERAL SITE CONTROLS 
The site is an active shopping center. All contaminated media at the site (soil and ground water) are below 
asphalt pavement, concrete building foundations, and de minimis landscaped areas covered with a clean soil 
buffer. As such, the site is open with no access controls to the site deemed necessary. 

4.4 NUISANCE CONTROLS 
Due to the minimally invasive nature of the selected remedy, (monitored natural attenuation the no nuisance 
control plan (i.e., truck wash and egress, housekeeping, dust control, odor control, etc.) was deemed necessary. 

4.5 COMMUNITY AIR MONITORING PLAN (CAMP) RESULTS 
Air monitoring was conducted with a PID in the breathing zone downwind of the work site during any drilling and 
sampling activities. No PID readings above background concentrations were ever detected during site monitoring. 

4.6 REPORTING 
Progress reports were prepared by WSP on a monthly basis during the ground water sampling conducted in 
accordance with the RAWP.  All progress reports have been previously submitted to NYSDEC. The digital photo 
taking during the RA is included in electronic format in Appendix H.  
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5.0 MATERIALS REMOVAL 

5.1 REMEDIAL PERFORMANCE SAMPLING 
Follow up injections were conducted in December 2018, October 2019 and October 2020.  The 2018 and 2019 
injection events consisted of injecting 4,400 gallons of sodium lactate solution, while the 2020 injection round 
consisted of injecting 2,200 gallons of sodium lactate solution.  Injection locations and amounts are summarized 
on the following table: 

Injection Locations and Quantity Injected – 2018 Through 2020 

Injection Well 10/2018 

Injection Event 

Quantity 

12/2018 

Injection Event 

Quantity 

10/2019 

Injection Event 

Quantity 

10/2020 

Injection Event 

Quantity 

MW-3 400 400 400 250 

MW-5 400 320 300 350 

MW-7 360 400 300 400 

MW-16 360 320 450 375 

MW-17 360 370 500 425 

MW-18 360 400 500 400 

MW-19 360 430 500 0 

MW-20 360 350 400 0 

MW-21 360 350 400 0 

MW-22 360 360 400 0 

MW-23 360 400 125 0 

MW-24 360 300 125 0 

Totals 4,400 4,400 4,400 2,200 

 

The initial baseline pre-injection groundwater sampling round was conducted in October 2016.  The baseline 
sampling event consisted of sampling all monitoring wells for VOCs, metals, dissolved metals, nitrite, nitrate, 
sulfate, methane, ethane, ethene, carbon dioxide, chemical oxygen demand, biological oxygen demand, total 
organic carbon, and alkalinity.  Additional field analyses included dissolved oxygen, oxidation-reduction potential, 
pH, temperature and specific conductance.  Follow-up post-injection sampling on a quarterly basis generally 
consisted of sampling fifteen monitoring wells for the above-referenced analyses and three monitoring wells for 
VOCs and metals only.  The table below summarizes the sampling pre- and post-injection sampling regimen. 
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Pre- and Post-Injection Groundwater Sampling Summary 

Monitoring Well ID 

Injection Monitoring 

Pre-Injection 
Baseline  

 

Monitoring Wells 
Within Treatment Area 

Monitoring Wells Outside 
Treatment Area 

MW-1 X --- --- 

MW-2 X --- X 

MW-3 (Zone 1 injection) X X (injection) --- 

MW-3D X X --- 

MW-4 X X --- 

MW-5 (Zone 1 injection) X X (injection) --- 

MW-6R X --- X 

MW-7 (Zone 2 injection) X X (injection) --- 

MW-8 X X --- 

MW-9 (Abandoned) --- --- --- 

MW-10 X --- X 

MW-11 X --- --- 

MW-12 X --- --- 

MW-13 X --- --- 

MW-14 X --- --- 

MW-15 X --- --- 

MW-16 (Zone 3 injection) X X (injection) --- 

MW-17 (Zone 3 injection) X X (injection) --- 

MW-18 (Zone 3 injection) X X (injection) --- 

MW-19 (Zone 3 injection) X X (injection) --- 

MW-20 (Zone 2 injection) X X (injection) --- 

MW-21 (Zone 2 injection) X X (injection) --- 

MW-22 (Zone 2 injection) X X (injection) --- 

MW-23 (Zone 2 injection) X X (injection) --- 

MW-24 (Zone 2 injection) X X (injection) --- 

 

Post-injection quarterly groundwater sampling rounds commenced in January 2019 following the second injection 
event that occurred in December 2018.  The pre- and post-injection quarterly groundwater sampling data are 
summarized in Tables 2.  Based on the data, the sodium lactate injections have been successful, as CVOC 
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concentrations have significantly decreased.  Specifically, the previously elevated source area monitoring wells, 
MW-3, MW-4 and MW-5 have exhibited a decrease in PCE concentrations when comparing the pre- and post-
injection laboratory analyses.  Monitoring well MW-3 exhibited a decrease in PCE concentrations from 8,340 ug/l 
in July 2004 (pre-injection baseline of 89 ug/l in July 2017) to 1.0 ug/l in September 2021.  Monitoring well MW-4 
exhibited a decrease in PCE concentrations from 8,810 ug/l in April 2008 (pre-injection baseline of 1.4 ug/l in July 
2017) to non-detect in September 2021.  Monitoring well MW-5 exhibited a decrease in PCE concentrations from 
72.4 ug/l in September 2009 (pre-injection baseline of 4.2 ug/l in July 2017) to non-detect in September 2021. The 
latest sampling round shows that PCE and TCE are either non-detect or below the NYSDEC groundwater 
standards in monitoring wells that are part of the monitoring program.  The concentration of PCE breakdown 
products (such as TCE, DCE and VC) tended to increase early in the injection process followed by a subsequent 
decrease to below the NYS groundwater quality standard (GWQS), or to below the laboratory detection limit.  This 
is an expected result of the reductive dichlorination process.  Based on the data, the sodium lactate injections 
have been successful at reducing the CVOC concentrations associated with the former Carol Cleaners.   

The NYSDEC/NYSDOH recently requested that Brookfield conduct an investigation to assess the potential offsite 
migration of PCE-impacted groundwater from the former Carol Cleaners to the Pergament Mall property located 
south of Platinum Avenue.  Tetra Tech mobilized to the site on July 26, 2022 to perform groundwater sampling. 
Groundwater samples were collected from a total of nine (9) on-site monitoring wells and submitted to SGS 
Laboratory (SGS) in Dayton, New Jersey. Samples were obtained from monitoring wells MW-3, MW-3D, MW-5, 
MW-7, MW-8, MW-17, MW-18, MW-19, and MW-23.  All nine (9) groundwater samples were analyzed for Volatile 
Organic Compounds (VOCs) by USEPA Method 8260, TAL Metals (both filtered and unfiltered), Nitrate/Nitrite, 
Sulfate, Hardness, Alkalinity, Chemical Oxygen Demand, Biochemical Oxygen Demand, Total Organic Carbon, 
Carbon Dioxide, Methane, Ethane, and Ethene.  

Groundwater sampling was conducted on the Pergament Mall property on July 28 and 29, 2022, and consisted of 
the installation of temporary groundwater sampling points.  Tetra Tech attempted to collect samples from 10 
locations within the Pergament Mall parking area; however, only three locations could be completed as temporary 
well locations due to subsurface refusal (thought to be a concrete slab).  Each temporary well was constructed 
with a 1-inch diameter PVC riser and a 5-feet length of slotted screen.  Groundwater samples were collected from 
the three wells using a peristaltic pump after purging three well volumes.  The collected groundwater samples 
were analyzed for VOCs via EPA Method 8260 and one trip blank was submitted each day for VOC analysis.  
Each temporary well was removed after sampling was completed and the borehole (along with the other 7 
attempted locations) filled with cuttings and/or a bentonite hole plug per NYSDEC requirements. The backfilled 
boreholes were covered with asphalt patch.  Purge water generated from this sampling event was discharged to a 
carbon bucket prior to release on site.  Results of this work were submitted under separate cover to the NYSDEC 
and NYSDOH. 

During this sampling event, the only constituent of concern detected on the former Carol Cleaners Site (north of 
Platinum Avenue) at a concentration above New York Groundwater Quality Standards (GWQS) was Vinyl 
Chloride.  It was identified in MW-3 and MW-8 at concentrations of 3.0 ug/l and 2.2 ug/l, respectively, which is 
above the GWQS of 2.0 ug/l for this constituent.   

The highest concentration of vinyl chloride was identified in MW-19 just south of Platinum Avenue, at a 
concentration of 16.1 ug/l.  MW-19 also exceeded the GWQS of 5.0 ug/l for cis-1,2-Dichloroethene with a result of 
27.8 ug/l. There were no additional exceedances of the GWQS for VOCs in samples obtained from existing 
monitoring wells. 

Tetrachloroethene, Trichloroethene and cis-1,2-Dichloroethene were each detected in two of the three temporary 
wells (TW-9 and TW-1) at concentrations above the GWQS of 5 ug/l for these constituents, with the exception of 
TCE at TW-9.  No chlorinated constituents were detected in temporary well TW-7, which is located closest to the 
former Corniche Dry Cleaners on the Pergament Mall property. 
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Well Location PCE TCE Cis-1,2-DCE 

TW-1 23.3 7.6 12.7 

TW-9 7.5 3.7 13.7 

Results provided in ug/l 

5.2 CONTAMINATION REMAINING AT THE SITE 

5.2.1 Soil 
Based on analytical results for eighty-nine soil samples collected on and off-site between 2002 and 2011 near the 
suspected “source area”, only one exceedance of the NYSDEC SCOs was encountered for PCE and related 
CVOCs (Soil Boring B-1).   

In June 2017, eighteen (18) soil borings (SWB-1 through SWB-18) were advanced using a Geoprobe® rig at 
locations intended to assess the potential for CVOC-impacts to soil from on-site subsurface utility routes, 
specifically storm water lines, and as such were advanced in the parking areas on the eastern and southern sides 
of The Crossings Mall building proximal to storm drain catch basins (Figure 5). 

The analytical results for the respective soil samples did not indicate the occurrence of any of the CVOCs of 
interest at concentrations in exceedance of the respective NYSDEC Restricted Use Commercial SCOs.  

The extent and degree of PCE-impacted soil at the site is minimal, localized, and does not appear to be acting as 
a continuing source of groundwater impacts.  The soil in the corresponding area is effectively capped, as the 
entire property is covered by asphalt, concrete, and the footprint of the mall building.  As such, this FER assumes 
the use of this cap to address the impacted soil is an appropriate Institutional Control (IC) for the Site.   

5.2.2 Groundwater 
The source of PCE and related CVOC contamination at the site appears to be related to a historic point source 
discharge event associated with activities at the former Carol Cleaners tenant space.  Based on historical 
distribution of PCE and related breakdown products (TCE, cis-1,2-DCE, and VC) in groundwater, the 
corresponding plume generally followed the local direction of groundwater flow, which is southwesterly from the 
site towards Platinum Avenue.   

A summary of historical CVOC-impacted groundwater sampling results is provided in Table 2.  Figure 6 depicts 
the extent of the PCE plume in July 2017, which represents pre-injection conditions. More recent post-injection 
groundwater sampling results show that PCE and TCE have been remediated to below their respective GQSs on 
site as shown in the most recent groundwater sampling data from the post-injection quarterly sampling rounds 
conducted between January 2019 and Sept 2021 (Figures 7A & 7B).  The remaining CVOC concentrations are 
associated with daughter break-down constituents, mainly cis-1,2-DCE and vinyl chloride.  Figures 7A and 7B 
show the most recent CVOC distribution in the monitoring wells that are part of the injection monitoring program.  
Table 2 summarizes the historical CVOC impacted groundwater concentrations over time.  Table 3 summarizes 
the anaerobic bioremediation indicator parameters over time.  The data in this table confirm the decrease in PCE 
and TCE concentrations on site, the increase and subsequent decrease in break-down constituent concentrations 
at the various monitoring wells that are part of the monitoring program.   

Water samples previously collected from the eastern and southern portions of the on-site storm drain catch basin 
system indicated the presence of PCE and related CVOCs at concentrations above their respective GQSs.  In 
response to the detection of PCE in the standing water samples collected from the stormwater system, and in 
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connection with the Interim Site Management Plan (Interim SMP) activities identified for the Site, stormwater 
system cleaning activities were initiated in November 2016.  The cleaning activities involved the removal of 
sediment from each of the accessible catch basins associated with the on-site stormwater system. Impacted 
sediment and standing water was identified and removed from the system. Approximately two to three feet of 
sediment was encountered at each of the accessed catch basins.  Subsequent stormwater system investigation 
activities included the installation of three monitoring wells along the eastern side of The Crossings building 
proximal to the most impacted catch basins. These monitoring wells did not exhibit CVOC-impacts in groundwater 
in this area of the Site.   

5.2.3 Soil Vapor 
CVOC impacted groundwater, proximal to the Carol Cleaners, acted as a source for CVOCs in the soil vapor (the 
air spaces between particles) in the unsaturated (vadose) zone beneath the building slab.  Through pressure 
differences between the indoor building space and the unsaturated zone, the PCE and related CVOC vapors are 
able to migrate through preferential pathways such as cracks and foundation holes into indoor air.  The analytical 
results for indoor air and sub-slab air samples collected at the mall building in 2006 and 2008 indicated that VOCs 
were present at concentrations above NYSDOH Air Matrix guidance values, indicating the potential need for 
reducing exposure to PCE and TCE at the breathing level.  Historical analytical results for indoor air and sub-slab 
air samples are provided in Appendix I.   

A sub-slab depressurization (SSD) system was installed at the Crossings between March and April 2014.  The 
SSD system became operational in April 2014.  Indoor air sampling following start-up of the system indicated that 
the Carvel tenant space required additional action.  As a result, the SSD system was modified in February 2015 to 
include installation and connection to a new suction point in the Carvel tenant space.  Indoor air sampling 
following installation of the additional suction point indicated compliance with the respective NYSDOH Air Matrix 
Guidelines.   

The SSD system was shut down on May 5, 2022 in preparation for subsequent indoor air and sub-slab vapor 
sampling, and due to damage suffered during building renovation activities.  Indoor air and sub-slab vapor 
sampling were performed during June 2022, and the results of this work indicated that chlorinated VOCs were 
detected in several sub-slab and indoor air sampling locations; however, detected compounds were not identified 
at concentrations above “No Further Action” guidance values within Air Matrices A, B and C.  The SSD system 
was repaired on August 18, 2022, and fan inspections conducted since that time indicate the system is operating 
as intended. Two additional indoor air/sub-slab vapor sampling events are planned for the 2023 to confirm the 
efficacy of the existing SSD system. 
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6.0 ENGINEERING CONTROLS  

6.1 COVER (OR CAP) 
Exposure to remaining contamination at the site is prevented by a cover system placed over the site. This cover 
system is comprised of existing asphalt-covered roads and parking lot, concrete-covered sidewalks, and concrete 
building slabs.    

Based on analytical results for soil samples collected on and off-site near the suspected “source area”, only one 
soil sample exhibited an exceedance of the NYSDEC SCOs for PCE of 1.4 milligram per kilogram (mg/kg) at Soil 
Boring B-1 with a concentration of 2.05 mg/kg at a depth of approximately 6 feet below grade.   

Most of the Site is covered with buildings and asphalt paving.  In order to prevent exposure to any residual soil 
contamination, the EC for this Site is the existing buildings and pavement. 

Figure 8 presents the location of the cover system and applicable demarcation layers.  

6.2 SUB-SLAB DEPRESSURIZATION SYSTEM 
The SSD system was permitted by the New York City Department of Buildings (NYCDOB) on February 19, 2014.  
The SSD system began operating in April 2014 and was supplemented with the incorporation of a new suction 
point at the Carvel tenant space in February 2015.  Currently, the SSD system uses three suction points in the 
former Carol Cleaners space, three suction points in the former baby supply retail store (Babies R Us), and one 
suction point in the ice cream store (Carvel), all of which occupy the southern end of The Crossings building 
which parallels Platinum Avenue.  The associated blowers (fans) are located on the roof of the building and the 
vacuum gages are located on the building’s southern wall which faces Platinum Avenue. 

Procedures for operating and maintaining the SSD system are documented in the Operation and Maintenance 
Plan in the Site Management Plan. An as-built drawing of the SSDS prepared by Leggett, Brashears & Graham, 
Inc. is included in Appendix D. Figure 8 shows the location of the ECs for the site. The SSDS will remain in-place 
and operational until permission to discontinue its use is granted in writing by the NYSDEC project manager in 
consultation with the NYSDOH project manager. 

6.3 MONITORED NATURAL ATTENUATION 
In-situ lactate injections have been conducted to address impacted groundwater at the site as detailed in the Full-
Scale Remedial Design Workplan submitted to the NYSDEC in May 2016 and approved by the NYSDEC on June 
29, 2016.  The USEPA Underground Injection Control (UIC) Authorization-By-Rule issued in connection with the 
full-scale treatment effort is included as Appendix G.   

The sodium lactate injections have had the desired effect of stimulating accelerated monitored natural attenuation 
(MNA).  Most of the CVOC concentrations observed in the sampling data from the site monitoring well network is 
either non-detect or below the applicable NYSDEC groundwater standards.  Should additional injection 
treatments be required to address CVOC exceedances, up to 2,200 gallons of sodium lactate solution may be 
injected into the selected injection wells identified within Section 2.3 to aid in the continued reductive 
dichlorination of impacted groundwater.  This portion of the site is located in a non-groundwater use area.  
Accelerating MNA and monitoring groundwater constituent concentrations has been selected as the appropriate 
remedy to protect human health at this site.   
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6.4 STORM WATER SYSTEM MANAGEMENT 
In 2016, accumulated sediment and associated CVOC-impacted material were removed from the storm water 
system.   As part of the operations and maintenance of the site under the SMP, the stormwater system was 
monitored for accumulation of sediment by conducting visual inspections at the catch basins located between 
monitoring wells MW-6R and MW-20.  If excessive sediment accumulation is observed, the storm drain basins will 
be cleared of accumulated sediment and debris. 

6.5 CRITERIA FOR COMPLETION OF REMEDIATION/ 

TERMINATION OF REMEDIAL SYSTEMS 
Generally, remedial processes are considered completed when monitoring indicates that the remedy has 
achieved the remedial action objectives identified by the decision document. The framework for determining when 
remedial processes are complete is provided in Section 6.4 of NYSDEC DER-10. Unless waived by the NYSDEC, 
confirmation samples of applicable environmental media are required before terminating any remedial actions at 
the site. Confirmation samples require Category B deliverables and a Data Usability Summary Report (DUSR). 

As discussed below, the NYSDEC may approve termination of a groundwater monitoring program. When a 
remedial party receives this approval, the remedial party will decommission all site-related monitoring, injection 
and recovery wells per NYSDEC CP-43 policy.  

The remedial party will also conduct any needed site restoration activities, such as asphalt patching and 
decommissioning treatment system equipment. In addition, the remedial party will conduct any necessary 
restoration of vegetation coverage, trees and wetlands, and will comply with NYSDEC and United States Army 
Corps of Engineers regulations and guidance. Also, the remedial party will ensure that no ongoing erosion is 
occurring on the site. 

6.5.1 Cover  
The cover system (or cap) is a permanent control and the quality and integrity of this system will be inspected at 
defined, regular intervals in accordance with the SMP. 

6.5.2 Sub-Slab Depressurization (SSD) System 
The active SSD system will not be discontinued unless prior written approval is granted by the NYSDEC and 
NYSDOH.  

Based on the lack of CVOC-impacted soil and the observed decrease in CVOC concentrations in groundwater 
proximal to the on-site buildings as a result of the recent groundwater bioremediation activities, testing of the sub-
slab vapor and indoor air located in the premises that have the active SSD system in use will be conducted to 
determine the need for on-going operation of the SSD system. This includes shutting down the system for a 
period of 30 days subsequent to authorization from the NYSDEC and then conducting the testing by having sub-
slab and indoor air samples collected from the Carvel, former Carol Cleaners, and former Babies R Us tenant 
spaces.  A total of two heating season sampling events will be conducted, one during the fall (November to 
December) and one in the winter (January to March).   

If monitoring data indicate that the SSD system may no longer be required, a proposal to discontinue the SSD 
system will be submitted by the remedial party to the NYSDEC and NYSDOH. 

6.5.3 Monitoring Wells associated with Monitored Natural Attenuation 
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Groundwater monitoring activities to assess natural attenuation will continue, as determined by the NYSDEC 
project manager in consultation with NYSDOH project manager, until residual groundwater concentrations are 
found to be consistently below GQSs, the site SCGs, or have become asymptotic at an acceptable level over an 
extended period. In the event that monitoring data indicate that monitoring for natural attenuation may no longer 
be required (i.e., two consecutive annual sampling rounds that exhibit groundwater sample results at or below the 
respective NYS TOGs for the CVOCs of concern – PCE, TCE, cis-1,2-DCE and VC), a proposal to discontinue 
the monitoring will be submitted by the remedial party. Monitoring will continue until permission to discontinue is 
granted in writing by the NYSDEC. If groundwater contaminant levels become asymptotic at a level that is not 
acceptable to the NYSDEC, additional source removal, treatment and/or control measures will be evaluated.  

6.5.4 Monitoring Wells associated with Bioremediation 
Groundwater monitoring activities to assess Bioremediation will continue, as determined by the NYSDEC and the 
NYSDOH, until residual groundwater concentrations are found to be consistently below NYS GQSs or the site 
SCGs or have become asymptotic at an acceptable level over an extended period. If monitoring data indicate that 
monitoring may no longer be required, a proposal to discontinue the remedy will be submitted by the remedial 
party. Monitoring will continue until permission to discontinue is granted in writing by the NYSDEC. If groundwater 
contaminant levels become asymptotic at a level that is not acceptable to the NYSDEC, additional injections, 
source removal, treatment and/or control measures will be evaluated. 
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7.0 INSTITUTIONAL CONTROLS 

7.1 GENERAL 
Since remaining contamination exists at the site, IC and ECs are required to protect human health and the 
environment. This IC/EC Plan describes the procedures for the implementation and management of all IC/ECs at 
the site. The IC/EC Plan was one component of the SMP and was subject to revision by the NYSDEC project 
manager. A copy of the approved SMP can be found in Appendix J.  

This plan provides: 

 A description of all IC/ECs on the site. 
 The basic implementation and intended role of each IC/EC. 
 A description of the key components of the ICs set forth in the Environmental Easement. 
 A description of the controls to be evaluated during each required inspection and periodic review. 
 A description of plans and procedures to be followed for implementation of IC/ECs; and 
 Any other provisions necessary to identify or establish methods for implementing the IC/ECs required by 

the site remedy, as determined by the NYSDEC project manager. 

7.2 INSTITUTIONAL CONTROLS 
A series of ICs is required by the ROD to: (1) implement, maintain and monitor Engineering Control systems; (2) 
prevent future exposure to remaining contamination; and (3) limit the use and development of the site to 
commercial and industrial uses only. Adherence to these ICs on the site is required by the Environmental 
Easement and will be implemented under the SMP. ICs identified in the Environmental Easement may not be 
discontinued without an amendment to or extinguishment of the Environmental Easement. The IC boundaries are 
shown on Figure 8. These ICs are: 

 The Controlled Area (property, specifically a portion thereof) may be used for commercial and industrial 
use. 

 All ECs must be operated and maintained as specified in this SMP. 

 All ECs must be inspected at a frequency and in a manner defined in this SMP.  

 The use of groundwater underlying the property is prohibited without necessary water quality treatment as 
determined by the NYSDOH or the Richmond County Department of Health to render it safe for use as 
drinking water or for industrial purposes, and the user must first notify and obtain written approval to do so 
from the Department; 

 Groundwater and other environmental or public health monitoring must be performed as defined in this 
SMP.  

 Data and information pertinent to site management of the Controlled Area must be reported at the 
frequency and in a manner as defined in this SMP. 

 All future activities that will disturb remaining contaminated material must be conducted in accordance 
with this SMP. 

 Monitoring to assess the performance and effectiveness of the remedy must be performed as defined in 
this SMP. 
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 Operation, maintenance, monitoring, inspection, and reporting of any mechanical or physical component 
of the remedy shall be performed as defined in this SMP. 

 Access to the site must be provided to agents, employees or other representatives of the State of New 
York with reasonable prior notice to the property owner to assure compliance with the restrictions 
identified by the Environmental Easement. 

 The potential for vapor intrusion must be evaluated for any buildings developed in the area within the IC 
boundaries noted on Figure 8, and any potential impacts that are identified must be monitored or 
mitigated;  

 Vegetable gardens and farming on the site are prohibited; and 

 An evaluation shall be performed to determine the need for further investigation and remediation should 
large scale redevelopment occur, if any of the existing structures are demolished, or if the subsurface is 
otherwise made accessible. 
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6 NYCRR Part 375, Environmental Remediation Programs. December 14, 2006. 

NYSDEC DER-10 – “Technical Guidance for Site Investigation and Remediation”. 

NYSDEC, 1998. Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations 
Division of Water Technical and Operational Guidance Series (TOGS) 1.1.1. June 1998 (April 2000 addendum). 
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TABLES 

 

 

 

 

 



Date Injection Total Depth Depth to Bedrock Flush-Mount Rim Top of PVC Screen Setting Depth to Water Groundwater Elevation

Well ID(1) Completed Zone(1) (ft bg) (2) (ft bg)  Elevation (ft amsl) (3) Elevation (ft amsl) Interval (ft bg) (ft bg) (ft amsl)

MW-1 7/26/1995 --- 13.5 13.5 44.58 44.28 8.5-13.5 --- #VALUE!

MW-2 7/26/1995 --- 12.0 12.0 37.97 37.74 7.0-12.0 7.77 29.97

MW-3 7/28/1995 Zone 1 14.8 13.0 32.59 32.12 9.8-14.8 6.55 25.57

MW-3D(4) 5/26/2006 --- 43.5 25.0 32.85 32.46 35.5-43.5 --- #VALUE!

MW-4 7/27/1995 --- 14.6 17.0 33.02 32.68 9.6-14.6 7.90 24.78

MW-5 7/27/1995 Zone 1 14.0 14.0 31.98 31.60 9.0-14.0 8.05 23.55

MW-6R(5) 9/23/2002 --- 15.0 13.0 35.16 34.85 10.0-15.0 7.12 27.73

MW-7 9/24/2002 Zone 2 15.0 13.0 32.35 32.05 10.0-15.0 7.46 24.59

MW-8 9/24/2002 --- 15.0 13.0 31.86 31.31 10.0-15.0 8.05 23.26

MW-9(6) 10/31/2002 --- 16.0 15.0 31.30 31.06 11.0-16.0 --- ---

MW-10 5/26/2006 --- 20.0 19.0 34.53 34.21 15.0-20.0 7.81 26.40

MW-11 3/12/2008 --- 17.0 16.0 31.19 30.71 12.0-17.0 NC #VALUE!

MW-12 3/11/2008 --- 18.0 17.0 32.13 31.77 13.0-18.0 NC #VALUE!

MW-13 3/11/2008 --- 18.0 17.0 33.81 33.38 13.0-18.0 NC #VALUE!

MW-14 3/11/2008 --- 17.0 16.0 32.23 31.67 12.0-17.0 --- #VALUE!

MW-15 3/12/2008 --- 17.0 16.2 36.97 36.51 12.0-17.0 --- #VALUE!

MW-16(4) 7/22/2011 Zone 3 28.0 28.0 29.72 29.46 23.0-28.0 8.72 20.74

MW-17(4) 7/22/2011 Zone 3 26.0 26.0 30.47 30.05 21.0-26.0 9.13 20.92

MW-18(4) 7/22/2011 Zone 3 20.5 20.5 31.05 30.67 15.5-20.5 9.29 21.38

MW-19(4) 7/22/2011 Zone 3 20.5 20.5 32.37 31.82 15.5-20.5 10.27 21.55

MW-20 8/26/2016 Zone 2 25.5 25.5 29.79 29.53 20.5-25.5 8.33 21.20

MW-21 8/24/2016 Zone 2 17.0 17.0 30.48 30.19 12.0-17.0 8.30 21.89

MW-22 8/24/2016 Zone 2 14.5 14.5 31.65 31.31 9.5-14.5 8.15 23.16

MW-23 8/25/2016 Zone 2 10.0 10.0 33.43 33.05 5.0-10.0 5.73 27.32

MW-24 8/25/2017 Zone 2 11.0 11.0 33.90 33.28 6.0-11.0 8.64 24.64

MW-25 6/29/2017 --- 13.0 13.0 41.87 41.41 8.0-13.0 --- #VALUE!

MW-26 6/28/2017 --- 14.0 14.0 39.18 38.77 9.0-14.0 --- #VALUE!

MW-27 6/28/2017 --- 10.0 10.0 34.47 34.10 5.0-10.0 NC #VALUE!

MW-28 6/29/2017 --- 22.5 22.5 29.06 28.69 17.5-22.5 --- #VALUE!

MW-29 6/29/2017 --- 24.0 24.0 31.57 31.28 19.0-24.0 NC #VALUE!

NOTES:

Bolded monitoring wells are used for injections.

(1) See Figure 2 for locations.  Monitoring wells and proposed injection/monitoring wells completed with 4-inch diameter, Schedule 40 PVC riser and screen, and flush-mount surface casings except where noted.

(2) Feet below ground surface.

(3) Feet above mean sea level.

(4) Constructed with 2-inch diameter, Schedule 40 PVC riser and screen.

(5) Replacement for Monitoring Well MW-6 (installed 7/28/1995).

(6) Monitoring Well MW-9 was abandoned with approval from the NYSDEC on June 7, 2017.

TABLE 1

CAROL CLEANERS - THE CROSSINGS
GGP STATEN ISLAND MALL, LLC.

STATEN ISLAND, NEW YORK

Summary of Monitoring Well Construction and Groundwater Elevation Data - September 28, 2021



TABLE 2

THE CROSSINGS
GGP STATEN ISLAND MALL, LLC.

STATEN ISLAND, NEW YORK

Summary of Metals Exceedances and Field Parameters for Treatment Zone Monitor Wells - January 2013 Pre-Injection through 2021 - Zone 1 Injection Wells

Well ID(1)

Date Sampled 01/30/13 01/20/15 04/07/15 06/30/15 10/07/15 10/05/16 01/10/19 04/18/19 07/18/19 10/24/19 01/29/20 04/21/20 07/07/20 10/20/20 03/18/21 05/27/21 01/30/13 01/20/15 04/09/15 06/30/15 10/07/15 10/06/16 01/09/19 04/18/19 07/18/19 10/29/19 01/28/20 04/21/20 07/07/20 10/23/20 03/19/21 05/27/21
Constituent

Total Metals
Aluminum <100 167 129 <200(4) <200(4) <200(4) 10,800 (4) 272 <400 (4) ND (2000) c <2000 <2000 225 <1000 <1000 <200 <100 1,310 -- 257 3,380 2,220 1,630 <200 <200 1090 805 1310 339 <10000 <2000 <1000 100

Barium <200 <200 269 316 352 257 <2,000 (4) <200 <400 (4) ND (2000) c <2000 <2000 <200 <1000 <1000 <200 <200 <200 826 314 <200 <200 <200 <200 <200 <1000 <200 <200 <200 <10000 <2000 <1000 1,000
Cobalt <5.0 <5.0 <5.0 <50(4) <50(4) <50(4) <500 (4) <50 <100 (4) ND (500) c <500 <500 <50 <250 <250 <50 <5.0 5.9 97.8 <50(4) <50(4) <50(4) <50 <50 <50 <250 <50 <50 <50 <2500 <500 <250 5
Iron 307 1,710 2,260 2,780 1,530 540 135,000 (4) 23,600 10,300 (4) 12500 c 9520 9070 7510 5460 16800 896 194 8,190 12,000 4,410 2,530 3,210 6,010 25,500 13,200 7040 12000 7860 14400 39500 33900 41300 300/500(3)

Manganese 155 1,600 7,940 3,660 1,190 429 9,070 (4) 3,010 1,780 (4) 2270 c 1630 1900 1620 1140 593 87.7 <15 11,800 35,700 13,500 2,480 865 813 5,110 4,020 719 1800 958 3000 3340 4100 7200 300/500(3)

Nickel 13.9 <10 <10 <10 <10 <10 613 (4) 15 24.4 (4) ND (100) c <100 <100 34.4 <50 <50 <10 <10 14.3 100 20.9 47.1 28 16.7 <10 <10 <50 <10 11.2 <10 <500 <100 <50 100
Sodium 133,000 150,000 217,000 169,000 210,000 191,000 7,570,000 (4)

535,000 276,000 (4)
454000 c 397000 567000 639000 526000 211000 38300 177,000 280,000 2,420,000 1,430,000 494,000 379,000 368,000 658,000 586,000 406000 289000 251000 282000 3880000 1990000 1680000 20,000

Dissolved Metals
Aluminum <100 <100 <100 <200(4) <200(4) <200(4) 9,410 (4) <200 <200 ND (2000) c <2000 <1000 <200 <200 <1000 <200 <100 <100 <200(4) <200(4) 1,250 521 205 <200 <200 <1000 <200 <200 <200 <1000 <2000 <2000 100

Barium <200 <200 247 285 325 223 <2,000 (4) <200 <200 ND (2000) c <2000 <1000 <200 <200 <1000 <200 <200 <200 802 311 <200 <200 <200 <200 <200 <1000 <200 <200 <200 <1000 <2000 <2000 1,000
Cobalt <5.0 <5.0 <5.0 <50(4) <50(4) <50(4) <500 (4) <50 <50 ND (500) c <500 <250 <50 <50 <250 <50 <5.0 6 106 <50(4) <50(4) <50(4) <50 <50 <50 <250 <50 <50 <50 <250 <500 <500 5
Iron <100 <100 <100 <100 <100 <100 117,000 (4) 14,700 6,480 7730 c 3210 2720 1970 2780 1380 120 <100 1,350 4,290 229 1,050 978 3,490 <100 418 5660 981 917 242 35400 20300 8710 300/500(3)

Manganese <15 1,470 7,420 3,700 1,390 491 7,700 (4) 3,450 1,680 2030 c 1360 1040 1330 703 283 18.1 <15 13,600 35,000 13,500 2,350 662 796 4,810 3,970 653 1580 815 2360 2990 3330 6820 300/500(3)

Nickel <10 <10 <10 <10 <10 <10 545 (4) 13.6 17.2 ND (100) c <100 <50 25.6 24.6 <50 <10 <10 14.2 134 19.4 59 18.4 12.4 <10 <10 <50 <10 <10 <10 88.5 <100 <100 100
Sodium 138,000 143,000 208,000 160,000 193,000 180,000 7,000,000 (4)

615,000 359,000 443000 c 386000 317000 588000 360000 274000 21200 172,000 325,000 2,390,000 1,430,000 518,000 380,000 397,000 652,000 620,000 389000 276000 200000 282000 4120000 1870000 1700000 20,000

Nitrates and Nitrites (mg/L)(5)

Nitrogen, Nitrate 1.6 <0.11 <0.11 <0.11 0.15 - 0.23 <0.15 <0.11 290 h 0.31 0.25 <0.15 <10 <0.11 0.24 1.3 <0.11 0.13 <0.11 1.5 - <0.11 <0.11 <0.11 0.15 <0.11 <0.11 <0.11 <3 26.9 <0.11 10 (total)
Nitrogen, Nitrate + Nitrite 1.6 <0.10 <0.10 0.1 0.15 - 0.23 <0.10 <0.10 290 0.31 0.26 0.11 <0.1 <0.1 0.28 1.3 <0.10 0.31 <0.10 1.5 - <0.10 <0.10 <0.10 0.15 0.16 <0.1 <0.1 <2 26.9 <0.1

Nitrogen, Nitrite <0.010 <0.010 <0.010 <0.010 <0.002 - <0.010 <0.050 <0.010 ND (100) <0.01 0.01 0.055 10 <0.01 0.04 <0.010 <0.010 0.18 <0.010 <0.002 - <0.01 <0.010 <0.010 <0.05 0.06 <0.01 <0.01 <1 <1 <0.01
Field Parameters

pH (s.u.)(6) 8.18 8.37 6.94 7.71 8.39 8.37 6.68 6.63 7.8 7.18 7.29 7.32 7.44 6.84 6.18 8.37 6.38 7.86 7.47 7.22 6.57 7.05 6.94 6.99 8.95 6.4 6.89 7.03 6.74 6.43 7.04 7.05 6.5 - 8.5

 Specific Conductivity (mS/cm)(7) 1.27 1.35 2.1 1.67 1.91 1.5 19 2.52 1.76 2.39 2.36 1.56 2.17 1.63 1.36 1.5 0.559 1.53 0.76 7.76 2.44 2.27 1.46 3.22 3.1 1.69 1.41 1.07 1.39 10.6 2.95 2.27 --

Turbidity (NTU)(8) 15.9 24 11.11 6.9 2.5 5.4 709 44 57.7 51.6 50.5 14.5 14.3 10.3 3.1 5.4 28.4 10 1 16.9 4.1 36.7 19.8 20.7 10.15 83.2 51.5 30.8 4.4 428 320 367 5

Dissolved Oxygen (mg/L) 1.66 0.51 10.31 6.11 0.33 6.9 4.48 0.95 1.65 0 7.48 4.45 0 0.68 7.72 6.9 4.2 3.79 3.71 0.98 0.97 0 4.52 0.5 1.61 0 9.79 2.75 0 0.49 4.85 0 --

Temperature (°C)(9) 16.18 14.74 14.26 19.33 23.45 23.39 13.23 13.76 22.59 22.58 13.74 15.25 20.04 21.6 23.24 23.39 12.96 12.05 10.58 19.2 21.39 23.9 13.39 12.05 22.75 21.87 11.32 13.65 19.95 21.04 25.83 23.9 --
REDOX (mV)(10)

157 -42 -199 -231 -60 -37 -236 -53 -112 -62 -86 -101 -148 -114 -112 -37 199 -9 -26 -130 105 168 -92 -80 -105 -35 -83 -82 -78 -122 -145 -168 --

NOTES:
(1) See Figure 2.
(2) All concentrations are presented in micrograms per liter (ug/L) unless otherwise specified.  Bold and red values indicate the concentrations which exceed the respective NYSDEC Groundwater Standards.
(3) The groundwater standard for beryllium is 11 ug/L when hardness is less than 75 ppm (mg/L) and 1,100 ug/L when hardness is greater than 75 ppm (mg/L).
(3) The individual groundwater standard for iron and manganese is 300 ug/L and the total groundwater standard for iron and manganese concentrations combined is 500 ug/L.
(4) The detection limit is raised due to dilution required for possible matrix interference.
(5) There is no Class A groundwater standard for this constituent.
(5) Milligrams per liter (mg/L).
(6) Standard units (s.u.).
(7) Microsiemens per centimeter (mS/cm).
(8) Nephelometric turbidity units (NTU).
(9) Degrees Celcius (°C).
(10) Millivolts (mV).

NYSDEC Class 
GA Groundwater 

Standards

MW-5MW-3



TABLE 2

THE CROSSINGS
GGP STATEN ISLAND MALL, LLC.

STATEN ISLAND, NEW YORK

Summary of Metals Exceedances and Field Parameters for Treatment Zone Monitor Wells - January 2013 Pre-Injection through 2020 - Zone 2 Injection Wells

Well ID(1)

Date Sampled 01/30/13 10/07/15 10/06/16 01/09/19 04/17/19 07/18/19 10/25/19 01/28/20 04/21/20 07/07/20 10/23/20 03/17/21 05/26/21 10/04/16 01/08/19 04/17/19 07/23/19 10/29/19 01/28/20 04/21/20 07/08/20 10/20/20 03/16/21 05/26/21 10/06/16 01/09/19 04/17/19 07/23/19 10/29/19 01/28/20 04/21/20 07/08/20 10/20/20 03/17/21 05/26/21 10/06/16 01/09/19 03/17/21 05/26/21 10/05/16 01/08/19 03/18/21 05/28/21 10/05/16 01/08/19 04/17/19 07/18/19 10/25/19 01/29/20 04/21/20 07/07/20 10/20/20 03/18/21 05/28/21
Constituent

Total Metals

Aluminum <100 <200(4) <200 16,800 (4) 2,330 (4) <2,000 (4) <10000 <2000 <2000 <200 <2000 <1000 <2000 <200 <2,000 (4) 432 (4) <400 <200 <10000 <2000 <2000 <2000 <200 <200 <200 1,620 344 247 94500 23300 19400 12500 11700 870 409 <200 5,800 (4) <1000 <200 1,090 <2,000 (4) <200 <200 1,580 <200 1,780 8,400 9050 1590 372 6660 1880 740 795 100
Barium 203 <200 <200 <2,000 (4) <1,000 (4) <2,000 (4) <10000 <2000 <2000 <200 <2000 <1000 <2000 551 <2,000 (4) 780 (4) 784 479 <10000 <2000 <2000 <2000 <200 479 320 <200 <200 <200 <10000 <10000 <2000 <2000 <1000 <200 <200 333 <2,000 (4) <1000 722 246 <2,000 (4) 269 338 275 <200 <200 <200 <400 <200 <200 <200 <200 <200 <200 1,000
Cobalt <5.0 <50 <50 <500 (4) <250 (4) <500 (4) <2500 <500 <500 <50 <500 <250 <500 <50 <500 (4) <100 (4) <100 <50 <2500 <500 <500 <500 <50 <50 <50 <50 <50 <50 <2500 <2500 <500 <500 <250 <50 <50 <50 <500 (4) <250 <50 <50 <500 (4) <50 <50 <50 <50 <50 <50 <100 <50 <50 <50 <50 <50 <50 5

Iron 286 208 264 215,000 (4) 161,000 (4) 54,100 (4) 26600 16900 11500 9660 14100 27200 10500 <100 47,000 (4) 52,900 (4) 43,700 1040 53400 30800 18000 9320 3380 1040 <100 9,770 3,330 5,820 75700 36500 33000 36000 23600 7200 531 179 545,000 (4) 24800 27500 1,460 41,800 (4) 1830 899 6,030 548 2,440 4,930 5560 1250 394 5090 1390 922 699 300/500(3)

Manganese <15 <15 <15 10,400 (4) 14,100 (4) 5,990 (4) 3320 2270 1180 1720 712 825 <150 204 14,700 (4) 10,600 (4) 9,460 262 3110 2270 2080 925 536 262 288 565 388 1,390 9270 4830 4660 4890 2680 1110 35.1 635 56,100 (4) 6030 9040 238 13,800 (4) 1180 1120 147 518 330 147 193 46 33.4 176 57.9 46.6 24.6 300/500(3)

Nickel <10 <10 <10 609 (4) 913 (4) 362 (4) <500 156 <100 31.7 <100 151 197 <10 280 (4) 200 (4) 113 <10 <500 183 <100 <100 <10 <10 <10 17 <10 <10 <500 <500 <100 <100 <50 10.7 <10 <10 907 (4) <50 <10 25 921 (4) <10 <10 258 39.2 31.6 32.1 37.6 <10 <10 40.9 19.3 <10 11.1 100

Sodium 167,000 164,000 186,000 10,900,000 4,840,000 1,890,000 (4)
1360000 1290000 567000 385000 708000 3680000 3710000 238,000 1,320,000 (4) 1,060,000 1,050,000 394000 2360000 1920000 1380000 740000 229000 394000 225,000 93,100 582,000 130,000 4950000 1870000 1530000 1270000 707000 892000 36300 259,000 7,580,000 539000 456000 120,000 1,260,000 141000 156000 193,000 158,000 299,000 95,200 156000 318000 107000 79100 93700 408000 186000 20,000

Dissolved Metals

Aluminum <100 <200 <200 15,500 (4) <400 (4) <400 (4) <10000 <2000 <1000 <1000 <200 <1000 <2000 <200 <2,000 (4) <400 (4) <200 <200 <2000 <1000 <2000 <1000 <200 <200 <200 <200 <200 <200 <10000 <2000 <1000 <2000 <200 <200 <200 <200 4,380 (4) <1000 <200 <200 <2,000 (4) <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 100
Barium <200 <200 <200 <2,000 (4) <400 (4) <400 (4) <10000 <2000 <1000 <1000 <200 <1000 <2000 536 <2,000 (4) <400 (4) 347 453 <2000 <1000 <2000 <1000 <200 453 311 <200 <200 <200 <10000 <2000 <1000 <2000 <200 <200 <200 327 <2,000 (4) <1000 543 231 <2,000 (4) 254 319 252 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 1,000
Cobalt <5.0 <50 <50 <500 (4) <129 (4) <100 (4) <2500 <500 <250 <50 <50 <250 <500 <50 <500 (4) <100 (4) <50 <50 <500 <250 <500 <250 <50 <50 <50 <50 <50 <50 <2500 <500 <250 <500 <50 <50 <50 <50 <500 (4) <250 <50 <50 <500 (4) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 5

Iron <100 <100 <100 215,000 (4) 97,100 (4) 25,600 (4) 17100 16400 5070 3450 13000 12300 8910 <100 40,000 (4) 6,930 (4) 10,600 110 20400 7680 7000 1780 2450 110 <100 1,310 451 1,600 59600 14200 13100 22600 7770 343 159 <100 452,000 (4) 1030 1300 <100 35,300 (4) <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 300/500(3)

Manganese <15 <15 <15 10,600 (4) 17,300 (4) 4,300 (4) 2580 2280 898 1350 657 627 <150 204 14,100 (4) 10,800 (4) 9,200 256 2180 1660 1720 1040 519 256 268 491 405 1,410 6920 3600 3600 3930 969 1160 31.7 581 44,300 (4) 5410 8770 172 13,000 (4) 1260 1110 <15 495 <15 <15 <15 <15 <15 <15 <15 <15 <15 300/500(3)

Nickel <10 <10 <10 604 (4) 563 (4) 248 (4) <500 152 74 26.7 59.2 139 181 <10 262 (4) 196 (4) 82.9 <10 135 122 <100 54 <10 <10 <10 <10 <10 <10 <500 <100 <50 <100 10.5 10.5 <10 <10 736 (4) <50 <10 <10 857 (4) <10 <10 <10 32.4 <10 12.2 10.4 <10 <10 <10 <10 <10 <10 100

Sodium 164,000 167,000 178,000 10,600,000 3,160,000 2,100,000 (4)
1220000 1350000 486000 355000 810000 3880000 3580000 232,000 1,270,000 (4) 1,180,000 995,000 375000 1630000 1630000 1240000 907000 229000 375000 221,000 90,000 634,000 131,000 5840000 1640000 1560000 1090000 266000 913000 36900 258,000 6,230,000 498000 452000 118,000 1,160,000 149000 155000 186,000 151,000 343,000 106,000 156000 322000 103000 73400 93400 424000 179000 20,000

Field Parameters

pH (s.u.)(6) 8.18 8.55 8.31 6.7 6.61 8.33 7.3 7.13 7.56 7.23 5.74 7.09 6.31 8.62 6.18 7.09 8.02 6.73 7.26 7.26 7.4 6.98 6.39 6.62 9.31 6.6 7.02 6.95 6.79 7.19 7.28 7.18 6.29 6.11 7.35 8.86 6.53 7.1 7.06 7.21 5.47 6.3 7.21 8.9 7.69 7.78 8.39 7.66 7.69 7.66 7.04 7.42 7.9 6.5 - 8.5

 Specific Conductivity (mS/cm)(7) 1.27 1.6 1.95 22.2 9.3 7.49 5.88 5.81 1.53 1.77 2.6 1.46 1.95 3.12 5.15 5.75 5.62 19 7.95 6.71 4.9 3.94 3.1 3.12 2.41 0.745 3.59 0.308 18.6 7.39 5.84 4.97 1.66 2.79 2.41 2.56 20.2 3.33 2.56 1.54 4.77 1.6 1.54 1.89 0.845 1.68 0.856 0.802 1.93 0.802 0.684 1.94 1.89 --

Turbidity (NTU)(8) 15.9 6 18.4 830 142 241 156 106 330 30.1 114 114 181 4.4 338 200 184 695 569 314 64.8 34.5 60.1 4.4 0 142 34.5 12.8 >999 >999 >999 359 448 11.4 0 11.2 372 32.4 11.2 49.6 168 10.5 49.6 33.1 51.3 72.8 294 371 194 371 247 0 33.1 5
Dissolved Oxygen (mg/L) 1.66 0.78 0 3.87 1.83 2.29 0 7.89 4.98 0 0.25 5.63 0 2.3 3.31 1.79 2.31 0 1.9 2.5 2.42 3.25 5.95 2.3 1.29 6.93 10.53 2.94 0 1.75 5.48 0.25 0.79 8.53 1.29 0.83 1.95 5.64 0.83 0 12.36 1.29 0 4.45 11.01 10.69 4.66 7.5 6.85 7.5 5.5 3.46 4.45 --

Temperature (°C)(9) 16.18 23.1 23 14.41 13.74 22.97 23.19 12.34 14.9 20.96 21.84 27.95 23 19.97 12.76 14.59 14.65 21.01 14.62 15.29 18.41 19.89 20.81 19.97 21.48 11.63 13.36 20.3 21.94 12.14 14.92 20.06 21.4 19.73 21.48 23.89 12.57 27.3 23.89 25.22 13.05 24.7 25.22 24.32 12.78 14.47 22.84 22.38 12.18 22.38 21.79 26.55 24.32 --

REDOX (mV)(10) 157 40 243 -243 -88 -179 -143 -102 -125 -136 -21 -173 -24 146 -26 -136 -152 -84 -190 -157 -171 -144 -115 -146 -78 -14 -65 24 -132 -130 -138 -172 -69 -10 -78 85 -193 -133 -85 251 -115 -116 -51 116 -81 197 -43 239 -40 239 97 -99 -116 --

NOTES:
(1) See Figure 2.
(2) All concentrations are presented in micrograms per liter (ug/L) unless otherwise specified.  Bold and red values indicate the concentrations which exceed the respective NYSDEC Groundwater Standards.
(3) The groundwater standard for beryllium is 11 ug/L when hardness is less than 75 ppm (mg/L) and 1,100 ug/L when hardness is greater than 75 ppm (mg/L).
(3) The individual groundwater standard for iron and manganese is 300 ug/L and the total groundwater standard for iron and manganese concentrations combined is 500 ug/L.
(4) The detection limit is raised due to dilution required for possible matrix interference.
(5) There is no Class A groundwater standard for this constituent.
(5) Milligrams per liter (mg/L).
(6) Standard units (s.u.).
(7) Microsiemens per centimeter (mS/cm).
(8) Nephelometric turbidity units (NTU).
(9) Degrees Celcius (°C).
(10) Millivolts (mV).
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TABLE 2

THE CROSSINGS
GGP STATEN ISLAND MALL, LLC.

STATEN ISLAND, NEW YORK

Summary of Metals Exceedances and Field Parameters for Treatment Zone Monitor Wells - January 2013 Pre-Injection through 2020 - Zone 3 Injection Wells

Well ID(1)

Date Sampled 01/29/13 01/21/15 04/07/15 06/29/15 10/06/15 10/04/16 01/29/13 01/21/15 04/06/15 06/29/15 10/06/15 10/10/2016 01/29/13 01/20/15 04/06/15 06/29/15 10/06/15 10/10/2016 4/17/2019 7/23/2019 10/28/2019 1/30/2020 4/22/2020 7/9/2020 10/20/2020 01/29/13 01/19/15 04/06/15 06/29/15 10/06/15 10/04/16 04/17/19 07/23/19 10/28/19 01/29/20 04/22/20 07/09/20 10/20/20
Constituent
Total Metals

Aluminum 675 1,830 1,410 1,220 886 NS 1,310 371 3,520 219 487 869 899 593 435 <200 2,620 210 <200 <200 <10000 <10000 <2000 <2000 <2000 528 <100 207 <200 <200 NS 213 8760 409 100
Barium <200 311 207 <200 <200 NS <200 201 231 238 284 233 <200 <200 212 365 263 254 294 281 <10000 <10000 <2000 <2000 <2000 <200 <200 217 299 252 NS <200 534 211 1000
Cobalt <5.0 <250 <5.0 <50 <50 NS <5.0 <50 <5.0 <50 <50 <50 <5.0 <5.0 <5.0 <50 <50 <50 <50 <50 <2500 <2500 <500 <500 <500 <5.0 <5.0 <5.0 <50 <50 NS <50 <50 <50 5
Iron 6,910 18,600 7,240 5,740 4,500 NS 2,010 522 6,610 272 644 1,760 1,680 1,590 1,960 2,180 6,440 2,400 8,160 4,400 240000 123000 102000 50300 31600 1,270 206 677 889 1,930 NS 14,800 47,300 7790 300/500(3)

Manganese 624 1,210 733 724 438 NS 928 139 1,770 542 579 872 1,680 2,630 3,360 4,240 3,450 3,150 4,200 2,660 27900 13500 17100 7730 5460 356 116 745 2,330 2,170 NS 10,400 12,600 2360 300/500(3)

Nickel <10 <50 12 <10 <10 NS 62 11.4 100 23.8 28.9 40.7 15 10 23 <10 29 <10 <10 <10 540 <500 <100 <100 <100 29.9 <10 20.1 12 19 NS 17.5 345.0 20.2 100
Sodium 398,000 2,210,000 587,000 118,000 85,900 NS 157,000 224,000 209,000 251,000 330,000 282,000 248,000 261,000 314,000 394,000 355,000 328,000 440,000 462,000 5490000 1700000 1380000 1150000 1270000 334,000 289,000 323,000 405,000 212,000 NS 516,000 553,000 267000 20,000

Dissolved Metals
Aluminum <100 -- -- -- <200 NS <100 -- -- -- <200 <200 140 -- -- -- <200 <200 <200 <200 <10000 <2000 <1000 <200 <200 146 -- -- -- <200 NS <200 <200 <200 100

Barium <200 -- -- -- <200 NS <200 -- -- -- 267 238 <200 -- -- -- 266 247 249 256 <10000 <2000 <1000 237 <200 <200 -- -- -- 235 NS <200 211 <200 1000
Cobalt <5.0 -- -- -- <50 NS <5.0 -- -- -- <50 <50 <5.0 -- -- -- <50 <50 <50 <50 <2500 <500 <250 <50 <50 <5.0 -- -- -- <50 NS <50 <50 <50 5
Iron <100 -- -- -- 241 NS <100 -- -- -- <100 <100 158 -- -- -- 122 <100 157 <100 224000 96400 59900 32200 1560 <100 -- -- -- <100 NS 8,220 212 <100 300/500(3)

Manganese 419 -- -- -- 475 NS <15 -- -- -- 377 271 1,540 -- -- -- 3,470 3,150 3,700 2,470 26200 13400 15000 7010 4780 <15 -- -- -- 1,830 NS 11,600 10,000 1890 300/500(3)

Nickel <10 NA NA NA <10 NS <10 NA NA NA 17.2 16.8 <10 NA NA NA <10 <10 <10 <10 <500 122 84 46.9 35.9 <10 NA NA NA <10 NS 13.2 10 <10 100
Sodium 423,000 NA NA NA 92,400 NS 180,000 NA NA NA 312,000 321,000 269,000 NA NA NA 373,000 327,000 427,000 460,000 5170000 1370000 1490000 1200000 1330000 386,000 NA NA NA 216,000 NS 563,000 496,000 258000 20000

Field Parameters

pH (s.u.)(6) 7.29 7.62 9.72 6.22 7.23 NS 7.29 8.15 8.15 7.28 6.7 8.52 7 8.72 6.7 6.85 7.24 7.93 7.43 7.9 6.49 6.5 6.8 6.95 6.76 7.41 9.11 6.74 6.85 7.21 NS 7.22 7.95 7.1 7.28 7.14 7.52 7.18 6.5 - 8.5

 Specific Conductivity (mS/cm)(7) 3.38 14.8 5.65 0.77 0.301 NS 0.828 2.07 2.07 2.38 2.64 2.55 2.51 3.08 3.57 3.94 3.38 3.05 3.71 3.38 15.4 7.25 6.78 6.36 6.7 3.01 2.47 3.15 3.73 2.1 NS 4.4 3.26 3.92 7.56 3.37 2.06 1.46 --

Turbidity (NTU)(8) 74.4 77 41 199 145 NS 83.6 4 4 8.7 4 73.9 72.9 0 0.4 3.92 65 9.7 64.4 49.6 503 172 167 41.1 41 26.1 0 0 5.5 0.2 NS 72.6 49.6 38.4 127 73.6 29.3 35 5
Dissolved Oxygen (mg/L) 2.27 0 0 2.05 0.31 NS 9.26 1.9 1.9 8.13 1.83 4.22 0 4.54 4.49 3.48 0.13 1.34 1.06 2.7 0 9.55 3.63 0 1.44 6.07 0.52 10.57 7.25 7.3 NS 1.13 2.7 6.34 0.53 2.78 4.87 3 --

Temperature (°C)(9) 13.25 11.88 13.21 19.26 25.67 NS 13.15 11.36 11.36 18.42 21.12 21.25 12.57 11.64 11.66 17.94 22.29 23.04 13.07 21.41 21.35 10.82 13.81 20.65 21.38 11.91 11.96 10.97 18.41 20.74 NS 13.27 21.41 20.76 11.64 11.81 20.81 20.5 --

REDOX (mV)(10) 81 136 -94 3 -21 NS 156 87 87 145 186 132 11 45 -22 -71 -60 -13 -79 -109 -90 -78 -113 -148 -129 157 60 85 -15 -9 NS -99 -109 -55 -25 -90 -96 -68 --

NOTES:
(1) See Figure 2.
(2) All concentrations are presented in micrograms per liter (ug/L) unless otherwise specified.  Bold and red values indicate the concentrations which exceed the respective NYSDEC Groundwater Standards.
(3) The individual groundwater standard for iron and manganese is 300 ug/L and the total groundwater standard for iron and manganese concentrations combined is 500 ug/L.
(4) The detection limit is raised due to dilution required for possible matrix interference.
(5) Milligrams per liter (mg/L).
(6) Standard units (s.u.).
(7) Microsiemens per centimeter (mS/cm).
(8) Nephelometric turbidity units (NTU).
(9) Degrees Celcius (°C).
(10) Millivolts (mV).
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TABLE 2

THE CROSSINGS
GGP STATEN ISLAND MALL, LLC.

STATEN ISLAND, NEW YORK

Summary of Metals Exceedances and Field Parameters for Treatment Zone Monitor Wells - January 2013 Pre-Injection through 2020 - Monitor Wells within Treatment Area

Well ID(1)

Date Sampled 02/01/13 01/20/15 04/07/15 06/30/15 10/07/15 10/05/16 01/10/19 04/18/19 07/18/19 10/25/19 01/29/20 04/21/20 07/07/20 10/20/20 03/18/21 05/27/21 01/30/13 01/20/15 04/07/15 06/30/15 10/07/15 10/05/16 01/08/19 04/18/19 07/18/19 10/29/19 01/28/20 04/21/20 07/07/20 10/23/20 03/19/21 05/27/21 01/30/13 10/07/15 10/06/16 01/08/19 04/17/19 07/18/19 10/29/19 01/28/20 04/21/20 07/07/20 10/23/20 03/17/21 05/26/21
Constituent

Total Metals

Aluminum <100 <100 <100 <200(4) <200(4) <200 <200 <200 <200 <200 <200 <200 <200 <200 384 <200 <100 218 315 <200(4) <200(4) <200 8,160 <400(4) <1,000 (4) 18200 <10000 <2000 <2000 <2000 <2000 <200 139 473 <200 <200 <200 <200 36100 <2000 <2000 516 265 <1000 <2000 100

Barium <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 1,910 667 796 1,090 411 <2,000 595(4) <1,000 (4) <10000 <10000 2120 <2000 <2000 <2000 <200 340 350 427 345 335 526 <10000 <2000 <2000 271 <200 <1000 <2000 1,000

Cobalt <5.0 <5.0 <5.0 <50(4) <50(4) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <5.0 15.4 7 <50(4) <50(4) <50 <500 <100(4) <250 (4) <2500 <2500 <500 <500 <500 <500 <50 <5.0 <50 <50 <50 <50 <50 <2500 <500 <500 <50 <50 <250 <500 5

Iron 190 223 204 <100 <100 <100 <100 <100 393 250 124 475 221 326 2380 486 118 4,660 4,640 5,060 5,610 3,290 228,000 76000(4) 44,400 (4) 93400 250000 210000 168000 19200 42600 3290 285 441 273 121 131 158 58300 21300 13800 11900 3850 9930 9800 300/500(3)

Manganese <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 51.9 15.3 1,100 21,700 14,100 11,100 10,700 6,080 66,700 40600(4) 21,400 (4) 18200 53400 48100 37100 2080 4000 246 1,450 831 1,100 1,330 2,480 3,650 123000 14300 8320 16300 1080 859 1430 300/500(3)

Nickel <10 <10 10.8 <10 <10 <10 <10 <10 15.1 <10 <10 13 <10 <10 11.8 <10 11.5 130 46.5 13.1 14.3 12.2 2,220 390(4) 103,000 (4) 905 1050 1170 555 200 464 68.5 <10 <10 <10 <10 13.5 21.2 2500 171 <100 19.2 22.2 <50 <100 100
Sodium 97,800 125,000 371,000 184,000 139,000 121,000 143,000 343,000 134,000 143000 52300 67900 91200 89500 162000 166000 146,000 262,000 325,000 360,000 540,000 266,000 10,700,000 1,730,000 2,130,000 (4) 9640000 9560000 7550000 7020000 1770000 5490000 644000 212,000 248,000 263,000 250,000 296,000 334,000 6250000 753000 479000 718000 376000 296000 530000 20,000

Dissolved Metals

Aluminum <100 <100 <100 <200(4) <200(4) <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <100 <100 228 <200(4) <200(4) <200 7,550 <400(4) <400 (4) <10000 <10000 <1000 <2000 <1000 <2000 <2000 <100 <200 <200 <200 <200 <200 <10000 <2000 <1000 <200 <200 <1000 <2000 100

Barium <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 <200 2,080 588 757 998 387 <2,000 <400(4) <400 (4) <10000 <10000 1800 <2000 <1000 <2000 <2000 321 305 407 339 321 597 <10000 <2000 <1000 <200 <200 <1000 <2000 1,000

Cobalt <5.0 <5.0 <5.0 <50(4) <50(4) <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <5.0 5.6 <5.0 <50(4) <50(4) <50 <500 <100(4) <100 (4) <2500 <2500 <250 <500 <250 <500 <500 <5.0 <50 <50 <50 <50 <50 <2500 <500 <250 <50 <50 <250 <500 5

Iron <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 236 2,820 201 370 620 215,000 31100(4) 12,400 (4) 87500 182000 181000 152000 17700 42900 20000 <100 132 <100 <100 <100 <100 49500 8980 2330 710 3500 3090 <1000 300/500(3)

Manganese <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 56.9 18,600 9,910 9,750 8,500 4,200 62,600 35300(4) 19,100 (4) 16500 38900 46900 34700 1960 3980 1730 543 533 557 1,050 2,220 5,920 107000 12600 7020 15600 1060 753 1500 300/500(3)

Nickel <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 114 24.5 <10 11.2 <10 2,050 345(4) 96 (4) 790 685 978 432 128 465 507 <10 <10 <10 <10 11.4 54.7 2140 114 <50 21.4 19.6 <50 <100 100
Sodium 98,300 125,000 417,000 192,000 138,000 114,000 132,000 339,000 133,000 140000 53000 66700 108000 101000 166000 153000 148,000 310,000 323,000 384,000 544,000 258,000 10,100,000 1,600,000 2,120,000 (4) 9200000 7100000 6570000 6400000 1760000 5870000 4790000 211,000 253,000 269,000 256,000 317,000 328,000 5400000 701000 424000 738000 408000 316000 664000 20,000

Nitrates and Nitrites (mg/L)(5)

Nitrogen, Nitrate 0.26 <0.11 <0.11 <0.11 <0.10 -- <0.11 0.57 0.26 0.13 1.2 0.87 0.81 0.99 1.2 1.1 1.2 <0.11 <0.11 <0.11 <0.10 -- 0.39 <0.11 <0.11 0.96 <0.6 <0.15 0.26 <2 <11 <0.2 <0.010 2.9 -- 2.1 1.4 0.53 <25 <0.11 0.11 <0.15 <0.6 <0.11 <0.15
Nitrogen, Nitrate + Nitrite 0.28 <0.10 <0.10 <0.10 <0.10 -- <0.10 0.57 0.26 0.15 1.2 0.87 0.81 0.99 1.2 1.1 1.2 <0.10 <0.10 <0.10 <0.10 -- 0.39 <0.10 <0.10 0.96 0.27 <0.1 0.26 <1 <10 0.13 1.5 <0.0020 -- 2.1 1.4 0.54 0.42 <0.1 0.11 <0.1 <0.1 <0.1 <0.1

Nitrogen, Nitrite 0.16 0.019 <0.010 0.013 0.0088 -- 0.025 <0.010 <0.010 0.019 0.01 <0.01 <0.01 <0.01 <0.01 0.024 <0.012 <0.010 <0.010 <0.010 <0.002 -- <0.010 <0.010 <0.010 <0.5 <0.5 <0.05 <0.1 <1 <1 <0.1 1.5 2.9 -- <0.010 <0.010 <0.010 <25 <0.01 <0.01 <0.05 <0.5 <0.01 <0.05
Field Parameters

pH (s.u.)(6) 10.52 9.88 9.72 9.63 9.23 10.45 10.03 9.46 10.95 10.32 10.05 9.88 10.21 9.58 6.02 10.45 6.96 8.62 7.35 6.98 7.66 8.15 6.78 6.66 8.21 6.86 6.09 6.79 7.03 6.07 7.29 8.15 8.18 8.39 7.27 7.94 7.32 8.1 6.68 7.11 7.03 7.2 6.2 7.24 6.27 6.5 - 8.5

 Specific Conductivity (mS/cm)(7) 0.556 0.615 3.18 1.33 0.701 0.607 0.589 1.93 0.98 0.531 0.581 0.575 0.561 0.537 0.8 0.607 0.71 3.35 3.13 4.17 4.54 1.4 23.2 9.11 8.12 20.6 20.2 16.9 17.2 5.5 2.61 1.4 1.27 1.91 2.93 1.95 2.57 2.81 15.9 3.71 3.31 3.54 1.73 2.4 2.93 --

Turbidity (NTU)(8) 38.1 2 0 2.7 0.3 3.7 1.5 42.5 14.8 1.7 69.2 11.3 4 18.2 2.6 3.7 1.9 38.7 51.54 6.5 3.6 1 541 107 193 654 376 260 211 347 332 1 15.9 2.5 15.7 4.7 7.4 15.5 452 434 156 74.1 96.7 76.2 65.7 5
Dissolved Oxygen (mg/L) 0 0 0.17 1.18 1.21 0 5.85 3.58 1.93 0 5.52 4.81 4.69 8.87 7.3 0 0.28 2.49 0.15 1.2 0.22 1 2.78 3.31 2.21 0 1.48 1.16 0 0.41 5.9 1 1.66 0.33 0 2.38 1.16 6.35 0 3.62 0.91 4.88 1.15 1.88 0 --

Temperature (°C)(9) 14.44 15.03 16.91 18.84 19.88 20.85 11.84 15.98 22.46 10.17 15.09 16.7 19 18.56 21.09 20.85 14.68 12.5 11.68 17.87 22.06 23 13.33 12.21 22.75 21.41 11.41 13.31 20.85 20.75 20.99 23 16.18 23.45 23.56 14.93 12.98 22.22 21.47 10.85 13.67 21.68 21.22 22.22 23.56 --

REDOX (mV)(10) 44 -278 -158 -156 85 68 -85 66 -69 64 -221 -94 -107 -34 -70 68 140 -89 -196 -153 -161 -60 -178 -83 -176 -139 -170 -140 -167 -68 -138 -60 157 -60 259 15 -42 -20 -164 -101 -115 -124 -20 -136 -25 --

NOTES:
(1) See Figure 2.
(2) All concentrations are presented in micrograms per liter (ug/L) unless otherwise specified.  Bold and red values indicate the concentrations which exceed the respective NYSDEC Groundwater Standards.
(3) The groundwater standard for beryllium is 11 ug/L when hardness is less than 75 ppm (mg/L) and 1,100 ug/L when hardness is greater than 75 ppm (mg/L).
(3) The individual groundwater standard for iron and manganese is 300 ug/L and the total groundwater standard for iron and manganese concentrations combined is 500 ug/L.
(4) The detection limit is raised due to dilution required for possible matrix interference.
(5) There is no Class A groundwater standard for this constituent.
(5) Milligrams per liter (mg/L).
(6) Standard units (s.u.).
(7) Microsiemens per centimeter (mS/cm).
(8) Nephelometric turbidity units (NTU).
(9) Degrees Celcius (°C).
(10) Millivolts (mV).
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Methane Ethane Ethene Acetone MEK(11) Sulfate Carbon Dioxide BOD(2) COD(3) TOC(4) Alkalinity

1/30/2013 0.15 ND ND ND ND 31.3 291 <4.5 <20 1.3 228
1/20/2015 20.7 0.13 1 ND ND 28 1.72 15 47.6 13.5 227
4/7/2015 38.8 0.22 1.5 ND ND <10 3,700 201 279 92.7 492

6/30/2015 5.1 ND 0.93 5.0 J ND 10.9 3,630 26.8 71.3 19.9 433
10/7/2015 ND ND ND ND ND 26.4 933 <3.4 <20 2.5 227
10/6/2016 9 ND 0.43 ND ND 33.6 980 <3.4 <20 1.3 245
1/10/2019 66.1 ND ND ND ND 323 147,000 >7,030 (10) 57,600 <500 (10) 7,460 (10)

4/18/2019 9,010 ND ND 278 776 <2.0 37,800 2,460 2,020 774 704
7/18/2019 4,450 ND ND ND ND 11.7 37,900 <270 13,000 86 NA

10/25/2019 3,040 ND ND ND ND 2.3 22,700 ND 475 72 ND
1/29/2020 3,380 ND ND ND ND ND 11,400 168 381 137 ND
4/21/2020 2,640 ND ND ND ND 5.5 8,330 120 359 84 590
7/7/2020 3,340 0.67 ND ND ND 3.5 6,350 353 269 97 600

10/20/2020 2,630 0.8 ND ND ND ND 6,340 31 179 96 523
3/18/2021 3,800 ND ND ND ND 6.3 3,960 50 134 45 273
5/27/2021 2,090 6.25 42.2 ND ND 21.1 1,440 66 28 12 205
9/29/2021 1,330 66 1.2 ND ND ND 1,610 ND 84 ND 233
1/30/2013 ND ND ND ND ND 35.4 3,090 <3.4 <20 3.4 141
1/20/2015 77.3 ND ND 7.9 J ND ND 16.5 <43 181 68.3 830
4/7/2015 5.9 ND ND ND ND ND 7,200 <5.0 <20 8.6 178
6/30/2015 0.32 ND ND ND ND 39.9 10,600 <3.4 75.9 20 360
10/7/2015 ND ND ND ND ND 50.2 8,400 <5.0 82.5 27.9 406
10/6/2016 22.4 ND ND ND ND 25.5 9,680 <3.4 36 11.9 299
1/9/2019 12.4 ND ND 7.1 J 7.4 J 4.1 17,900 89.7 237 76.5 564
4/18/2019 9880 ND 1.1 8.4 J 9.7 J 9.2 15,700 50.6 73 19.6 351
7/18/2019 6210 ND 0.61 ND ND 17 25,300 <200 50.2 13.6 NA

10/29/2019 4820 ND 0.72 30 171 5.4 44,700 222 863 181 ND
1/28/2020 8580 ND ND ND ND 13.7 12,900 158 63.5 18.5 ND
4/21/2020 608 ND ND ND ND 19.4 8,240 167 43.6 7.8 265
7/7/2020 656 ND ND ND ND 22 8,230 263 ND 5 136

10/23/2020 685 ND ND ND 554 139,000 1550 7760 5460 3500
3/19/2021 5910 ND ND 358 1,470 5.8 37,100 334 1240 408 3750
5/27/2021 4730 0.33 ND 266 767 7.8 10,100 141 521 228 1970
9/29/2021 6,820 0.8 ND 15 ND ND 8,020 ND 86 ND 505

1/30/2013 0.39 ND ND 4.8 J ND 37 182 <3.4 <20 1.5 238
10/7/2015 ND ND ND ND ND 32.2 454 <2.0 <20 1.6 197
10/6/2016 ND ND ND ND ND 33 865 <3.4 <20 1.1 223
1/9/2019 0.26 ND ND 39.3 J 501 419 152,000 >6,600 (10) 56,800 13,100 10,200

4/17/2019 5,470 ND 0.54 144 1,590 2.9 91,300 >6,860 17,600 4,180 2,590
7/18/2019 6,050 ND ND 329 2,800 <2.0 63,000 <2,700 14,600 1,170 NA

10/25/2019 5,850 ND ND ND ND 3.9 34,600 ND 1,430 259 ND
1/28/2020 4,140 ND ND ND ND 6 17,100 362 809 260 ND
4/21/2020 2,590 ND ND ND ND 3.4 9,440 191 256 101 563
7/7/2020 2,540 ND 1.6 ND ND 7.3 4,010 338 114 44 312

10/23/2020 1,170 ND 1.2 59 103 ND 118,000 1,560 7,530 1,020 918
3/17/2021 7,610 ND ND 797 3,250 4 37,200 232 2,930 771 5,100
5/26/2021 4,890 ND ND 1,100 4,320 91.5 13,800 140 1,670 737 5,060
9/28/2021 5,200 ND ND ND ND ND 22,700 4 627 215 5,290
10/4/2016 7.5 0.43 ND ND ND 36.4 4,110 <2.0 <20 2.6 327
1/8/2019 2,270 ND ND 232 243 10.1 97,700 4,160 5,700 1,830 1,870

4/17/2019 11,000 ND ND 390 735 <2.0 68,700 917 1,930 619 1,750
7/23/2019 8,890 ND ND ND ND 8.5 48,500 <330 511 177 1,890

10/29/2019 473 ND ND 71 145 246 140,000 15,100 28,600 11,000 ND
1/28/2020 7,070 ND ND 1,380 3,140 2.2 33,900 2,410 2,670 1,210 ND
4/21/2020 3,050 ND ND ND ND 2.7 24,200 373 1,330 500 3,960
7/8/2020 1,840 ND ND ND ND ND 27,400 128 829 235 2,050

10/20/2020 5,300 ND 0.68 ND ND 5.9 20,800 36 308 120 1,400
3/16/2021 5,580 ND 1.4 14 ND 6.6 13,600 121 142 40 178
5/26/2021 1,240 ND 3.99 ND ND 36.3 2,000 3 78 27 392
9/30/2021 73 ND ND 6.6 ND 27 4,240 1 28 15 342
10/6/2016 2.3 ND ND ND ND 40.8 1,400 <3.4 <20 1.4 252
1/9/2019 296 ND ND 21.7 20.9 13.5 7,710 81.7 131 13.2 130 (10)

4/17/2019 3,500 ND ND 7.4 J 12 12.3 10,800 18.4 70.3 14.9 118
7/23/2019 2,550 ND ND 9.1 J ND 8.5 20,700 <330 97.5 23.7 138

10/29/2019 937 ND ND 36 194 114 89,900 15200 28200 12100 ND
1/28/2020 4,980 ND ND 592 3,480 ND 31,800 2770 2570 1520 ND
4/21/2020 3,520 ND ND 368 728 3.9 6,540 373 1230 358 2500
7/8/2020 6,520 ND ND ND ND ND 33,800 123 878 276 2050

10/20/2020 6,400 ND ND 8 ND 18.7 24,500 19.8 308 96.5 373
3/17/2021 4,220 ND ND ND ND 8.9 19,400 396 179 30.5 823
5/26/2021 1,110 ND ND ND ND 24.3 7,140 1 38 17 62
9/29/2021 1,270 ND ND ND ND 17.1 5,990 ND 51 15 286
10/6/2016 2.8 ND ND ND ND 39.7 1,210 <3.4 24 1.1 256
1/9/2019 15 ND ND ND 805 J 59 126,000 >6,610 (10) 24500 21400 9,300 (10)

3/17/2021 8,590 ND ND ND ND 13.1 14,200 146 147 43 413
5/26/2021 3,020 ND ND ND ND 28.3 9,550 35 53 14 269
9/29/2021 2,050 ND ND 4.5 ND 11.1 6,430 13 51 16 234
10/5/2016 4 ND ND ND ND 27.3 3,080 <3.4 <20 <1.0 241
1/8/2019 5,980 ND ND 518 970 7.2 75,900 >2,210 (10) 4410 1450 1,860 (10)

3/18/2021 437 ND ND ND ND 27 2,040 227 31.6 1.8 119
5/28/2021 189 ND ND ND ND 27.4 1,310 76 28 3 215
9/28/2021 277 ND ND ND ND ND 1,170 ND ND 4 204
10/5/2016 ND ND ND ND ND 49.2 796 <3.4 <20 <1.0 223
1/8/2019 1,360 ND ND ND 805 J 1,450 2,910 <6.9 33.4 13.1 363 (10)

4/17/2019 0.82 ND ND ND ND 31.4 2,470 <5.0 <20 5.4 271
7/18/2019 1.40 ND ND ND ND 10.6 2,560 <100 23.8 5.7 NA

10/25/2019 0.13 ND ND ND ND 90.2 2,090 ND 39.6 6.1 ND
1/29/2020 ND ND ND ND ND 21.9 925 6 ND 4.7 ND
4/21/2020 ND ND ND ND ND 24.5 1,030 2 ND 4.3 261
7/7/2020 ND ND ND ND ND 14.1 881 88 ND 7 175

10/20/2020 0.33 ND ND ND ND 71.7 1,050 ND 22.9 8.4 246
3/18/2021 ND ND ND ND ND 14.8 461 168 42.1 2.1 135
5/28/2021 ND ND ND ND ND 22.3 1,180 146 33 5 269
9/29/2021 1 ND ND ND ND ND 1,170 ND 144 ND 238

1/29/2013 3.6 ND ND ND ND 39.5 319 <5.0 <20 3.4 243
10/6/2015 ND ND ND ND ND <10 1,770 <3.4 <20 5.1 61.7
10/4/2016 NS(7) NS NS NS NS NS NS NS NS NS NS

1/29/2013 1.8 ND ND ND ND 36.6 526 <5.0 <20 2 253
10/6/2015 2.7 ND ND ND ND <10 4,790 <2.0 <20 2.5 315
10/10/2016 451 0.28 ND ND ND 27.3 329 <3.4 <20 2 307
1/29/2013 62.1 ND ND ND ND 40 1,290 <5.0 <20 4.9 426
10/6/2015 0.92 ND ND ND ND 20.1 14,500 <3.4 <20 5.8 316
10/10/2016 415 1 ND ND ND 22.2 10,000 <3.4 45.6 5.7 321
4/17/2019 744 0.31 ND ND ND 25.5 10,100 917 40.5 5.4 377
7/23/2019 1320 0.54 ND ND ND 22.2 13,300 24 30 6.8 456

10/28/2019 2.8 ND ND 229 199 202 150,000 14000 29500 8720 ND
1/30/2020 3990 ND ND 376 538 ND 50,200 2210 3690 1310 ND
4/22/2020 2860 ND ND 595 701 ND 53,000 1430 2100 394 2,300
7/9/2020 3960 ND ND 140 210 ND 50,200 203 561 140 2,150

10/20/2020 1470 ND ND ND ND ND 48,700 15.4 308 99.3 1,870
1/29/2013 2.9 ND ND ND ND 43 759 <5.0 <20 3.2 342
10/6/2015 2.4 ND ND ND ND 12.6 1,870 <2.0 <20 3.7 299
10/4/2016 NS NS NS NS NS NS NS NS NS NS NS
4/17/2019 8,300 ND 1.2 8.3 J 8.4 J 13.6 16,600 57.6 122 40.2 482
7/23/2019 10,800 0.92 ND 11 13 10.7 18,300 <330 25 14.8 444

10/28/2019 4,740 0.51 ND ND ND 18.9 17,300 54.2 90.9 19.3 ND
1/29/2020 3,890 ND ND ND ND 11.3 8,890 15.7 147 46.9 ND
4/22/2020 3,720 1.1 ND ND ND 28.9 7,170 4.5 59 11.4 445
7/9/2020 4,820 1.1 ND 7 ND 6.6 3,720 7.8 ND 12.8 369

10/20/2020 2,690 0.83 ND ND ND 26.7 5,240 9.3 68.6 13.9 325

MW-12

MW-13

MW-11

January 2013 Pre-Injection through September 2021 Post-Injection

TABLE 3

THE CROSSINGS
GGP STATEN ISLAND MALL, LLC.

STATEN ISLAND, NEW YORK

Summary of Reductive Dechlorination Indicator Parameters

Well ID(1) Date
Concentration (mg/L)(6)Concentration (ug/L)(5)

WELL MW-9 ABANDONED

Injection Wells - Zone 1

MW-9

Injection Area - Zone 2

Injection Area - Zone 3
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MW-22

MW-23

MW-24



Methane Ethane Ethene Acetone MEK(11) Sulfate Carbon Dioxide BOD(2) COD(3) TOC(4) Alkalinity

January 2013 Pre-Injection through September 2021 Post-Injection

TABLE 3

THE CROSSINGS
GGP STATEN ISLAND MALL, LLC.

STATEN ISLAND, NEW YORK

Summary of Reductive Dechlorination Indicator Parameters

Well ID(1) Date
Concentration (mg/L)(6)Concentration (ug/L)(5)

2/1/2013 0.96 ND ND ND ND 10.4 ND <3.4 <20 <1.0 229
1/20/2015 40.5 ND 0.25 ND ND ND ND 46 76.2 21.1 249
4/7/2015 11.4 ND 0.29 ND ND 10.7 ND 8.6 27.8 8.7 181

6/30/2015 0.21 ND ND ND ND <10 ND <3.4 <20 1.8 203
10/7/2015 ND ND ND ND ND <10 ND <2.0 <20 1.5 211
10/5/2016 0.98 ND ND ND ND 10.4 ND <3.4 <20 <1.0 268
1/10/2019 3.7 ND ND ND ND 8.3 ND <3.4 <20 4.2 257
4/18/2019 0.33 ND ND ND ND 13.4 ND 16.3 29.7 1.6 143
7/18/2019 6.7 ND ND ND ND 10.8 ND <3.4 <20 1 NA
10/25/2019 6.7 ND ND ND ND 11.5 ND ND ND ND ND
1/29/2020 4.7 ND ND ND ND 6.7 ND 2.7 ND 1.5 ND
4/21/2020 2.2 ND ND ND ND 8.3 ND 1.5 ND 1.2 116
7/7/2020 3.6 ND ND ND ND 10.4 ND ND ND 1.2 224

10/20/2020 4.1 ND ND ND ND 11.2 ND ND ND 1.7 174
3/18/2021 0.18 ND ND ND ND 9.2 ND 3 31.6 1.2 105
5/27/2021 ND ND ND ND ND 15.2 ND ND ND 3.1 170
1/30/2013 2 0.26 ND ND ND 35.6 1,730 <3.4 <20 1.3 241
1/20/2015 40.8 2.9 7.3 ND ND ND 4.66 108 143 61.6 380
4/7/2015 48.8 1.2 4 ND ND <10 4,840 273 354 94 426
6/30/2015 21.2 ND 2.3 ND ND <10 8,350 >227 1,490 158 578
10/7/2015 12.1 ND ND 26 41.9 16.5 13,000 16 52.5 18.1 521
10/5/2016 1,340 0.28 14.4 ND ND 30.8 7,940 4.7 <20 3.4 332
1/8/2019 957 ND ND ND 356 J 298 157,000 7,520 57,600 23,500 13,400
4/18/2019 5,250 ND ND 430 1,190 <2.0 108,000 6,530 2,280 2,480 2,370
7/18/2019 4970 ND ND 435 1,390 16.6 71,900 2,720 14,300 1,210 NA

10/29/2019 560 ND ND 72 272 318 136,000 15,100 28,200 16,400 ND
1/28/2020 4830 ND ND 1,720 10,300 3.3 64,000 17,000 10,700 11,900 ND
4/21/2020 3890 ND ND 1,910 8,140 ND 57,800 14,800 47,500 9,740 10,300
7/7/2020 6470 ND ND 1,810 8,300 ND 14,800 15,700 19,500 6,320 9,350

10/23/2020 1700 ND ND 39 462 ND 104,000 4,910 7,530 2,650 2,130
3/19/2021 7270 ND ND 913 5,840 ND 54,700 6,370 8,440 5,270 8,080
5/27/2021 5,230 ND ND 947 4250 ND 16,400 4,060 10,500 5,880 11,200
9/29/2021 2,360 ND ND 1510 8120 ND 34,400 14,400 12,300 6,300 11,600
1/30/2013 4.9 ND ND ND ND 41.3 1,340 <3.4 <20 1.1 227
10/7/2015 ND ND ND ND ND 33.2 3,690 <3.4 <20 4 192
10/6/2016 22.7 ND ND ND ND 39.2 4,940 <3.4 26.4 1 224
1/9/2019 16.8 ND ND ND ND 29 2,250 <5.0 30.6 3.5 202
4/17/2019 9.8 ND ND ND ND 31.7 5,740 <5.0 37.8 6.7 192
7/18/2019 19 ND ND ND ND 31.8 8,960 ND 23.8 3.8 ND
10/29/2019 0.45 ND ND 171 84 262 33,000 15100 29500 8090 ND
1/28/2020 6340 ND ND 252 718 ND 25,800 657 904 313 ND
4/21/2020 4500 ND ND 23 39 3.3 10,200 312 210 91.9 705
7/7/2020 5860 ND ND ND ND 3.7 6,100 68 107 38 528

10/23/2020 200 ND ND 31 22 ND 14,700 257 1060 521 453
3/17/2021 9520 ND ND 22 ND 3.2 11,100 632 189 43.4 1200
5/26/2021 5900 ND ND 10 ND 17.7 5,730 24.8 309 103 1200
9/29/2021 2,980 ND ND ND ND ND 6,290 34 434 102 1,000

2/1/2013 5.7 ND ND ND ND 49.7 1,890 <3.4 40.9 4.3 305
10/8/2015 ND(8) ND ND ND ND 44.1 6,350 <2.0 <20 2 263
10/4/2016 ND ND ND ND ND 52.1 6,700 116 182 45.4 256
2/1/2013 8.2 ND ND 48.3 ND 60.8 259 117 904 74.8 29.2

10/8/2015 17.6 ND ND 4.1 J ND 11.4 6,200 25.3 74.2 32 408
10/4/2016 4370 ND ND ND ND <10 4,290 8.4 67.2 58.6 210
1/9/2019 ND ND ND ND ND ND ND ND ND ND ND
4/19/2019 ND ND ND ND ND ND ND ND ND ND ND
7/18/2019 ND ND ND ND ND ND ND ND ND ND ND
10/29/2019 ND ND ND ND ND ND ND ND ND ND ND
1/29/2020 ND ND ND ND ND ND ND ND ND ND ND
4/22/2020 ND ND ND ND ND ND ND ND ND ND ND
7/8/2020 ND ND ND ND ND ND ND ND ND ND ND

10/21/2020 ND ND ND ND ND ND ND ND ND ND ND
3/17/2021 ND ND ND ND ND ND ND ND ND ND ND
5/24/2021 ND ND ND ND ND ND ND ND ND ND ND
9/30/2021 1670 0.32 ND 15 ND ND 6,000 ND 48.1 676 485
2/1/2013 ND ND ND ND ND 35.4 156 <3.4 <20 2.1 270
10/7/2015 ND ND ND ND ND 32.8 567 <2.0 <20 1.9 194
10/5/2016 ND ND ND ND ND 30.3 749 <3.4 <20 3.3 166
1/9/2019 ND ND ND ND ND ND ND ND ND ND ND
4/19/2019 ND ND ND ND ND ND ND ND ND ND ND
7/18/2019 ND ND ND ND ND ND ND ND ND ND ND
10/25/2019 ND ND ND ND ND ND ND ND ND ND ND
1/29/2020 ND ND ND ND ND ND ND ND ND ND ND
4/22/2020 ND ND ND ND ND ND ND ND ND ND ND
7/8/2020 ND ND ND ND ND ND ND ND ND ND ND

10/21/2020 ND ND ND ND ND ND ND ND ND ND ND
3/18/2021 ND ND ND ND ND ND ND ND ND ND ND
5/24/2021 ND ND ND ND ND ND ND ND ND ND ND
9/29/2021 0 ND ND ND ND ND 362 ND ND 3 172
1/31/2013 0.89 ND ND ND ND 48.2 611 <3.4 <20 2.4 294
10/8/2015 ND ND ND ND ND 44.2 1,200 <2.0 <20 1.5 258
10/5/2016 1.2 ND ND ND ND 44.8 1,730 <2.0 <20 1.2 280
1/9/2019 ND ND ND ND ND ND ND ND ND ND ND
4/19/2019 ND ND ND ND ND ND ND ND ND ND ND
7/18/2019 ND ND ND ND ND ND ND ND ND ND ND
10/25/2019 ND ND ND ND ND ND ND ND ND ND ND
1/29/2020 ND ND ND ND ND ND ND ND ND ND ND
4/22/2020 ND ND ND ND ND ND ND ND ND ND ND
7/8/2020 ND ND ND ND ND ND ND ND ND ND ND

10/21/2020 ND ND ND ND ND ND ND ND ND ND ND
3/17/2021 ND ND ND ND ND ND ND ND ND ND ND
5/24/2021 ND ND ND ND ND ND ND ND ND ND ND
9/30/2021 2 ND ND 6.1 ND 31.6 2,550 ND ND 10 240
1/31/2013 27.9 ND ND ND ND 48.4 3,950 <3.4 <20 3.5 261
10/8/2015 ND ND ND ND ND 43.3 8,330 <3.4 <20 2.9 290
10/4/2016 4.3 ND ND ND ND 38.2 15,000 <3.4 <20 59.4 301
1/28/2013 0.39 ND ND ND ND 50 701 <5.0 <20 2.1 364
10/8/2015 ND ND ND ND ND 43.1 2,670 <2.0 <20 1.8 302
10/4/2016 1.8 ND ND ND ND 39.1 2,990 <2.0 <20 2.3 308
1/31/2013 0.17 ND ND ND ND 40.5 1,580 <3.4 <20 2.4 265
10/8/2015 ND ND ND ND ND 35.7 4,510 <2.0 <20 1.7 218
10/7/2016 ND ND ND ND ND 37.9 4,870 <3.4 <20 1.5 253
1/9/2019 1,670 ND ND ND 882 J <20 (10) 181,000 >7,000 (10) 645 <200 (10) 3,900 (10)

4/17/2019 8,660 ND 0.34 325 473 3.1 69,700 2,910 4,390 928 2,150
7/23/2019 8,840 ND ND 204 365 7.2 64,500 <410 1,090 154 3,750
10/28/2019 2,420 ND 0.5 108 491 211 122,000 14,200 28,200 9940 ND
1/30/2020 3,930 ND ND 1,020 3,790 ND 38,900 10,700 25,600 5760 ND
4/22/2020 3,780 ND ND 669 1,790 ND 33,200 2,340 6,360 1790 853
7/9/2020 4,750 ND ND ND ND ND 37,200 225 1,390 550 3,950

10/22/2020 5,810 ND ND ND ND 2.7 20,900 34 894 263 2,520
3/16/2021 9,120 ND ND ND ND 5.3 25,400 289 667 23.4 2,870
5/25/2021 1,590 0.43 ND 7.4 ND 6.8 8,970 48 690 193 2,140
9/30/2021 6,220 0.82 ND ND ND 9.4 16,600 7 99 101 453
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Methane Ethane Ethene Acetone MEK(11) Sulfate Carbon Dioxide BOD(2) COD(3) TOC(4) Alkalinity

January 2013 Pre-Injection through September 2021 Post-Injection

TABLE 3

THE CROSSINGS
GGP STATEN ISLAND MALL, LLC.

STATEN ISLAND, NEW YORK

Summary of Reductive Dechlorination Indicator Parameters

Well ID(1) Date
Concentration (mg/L)(6)Concentration (ug/L)(5)

1/31/2013 1.1 ND ND ND ND 38.9 607 <3.4 <20 1.1 237
10/8/2015 1.4 ND ND ND ND 28.6 1,650 <2.0 <20 1.6 240
10/7/2016 8.6 ND ND ND ND 35.7 2,380 <3.4 <20 1.3 268
1/10/2019 979 ND ND ND 86 <10 (10) 34,200 856 1,460 518 4,460 (10)

4/18/2019 5,390 ND ND 213 492 23.6 28,500 2,380 1,300 773 1,990
7/23/2019 7,640 ND 2.8 54 402 12.3 47,900 <410 724 105 1,930

10/28/2019 1,950 ND 2.4 ND 141 258.0 148,000 14,100 29,100 7610 ND
1/30/2020 5,900 ND 20.2 1,470 9,450 ND 49,600 17,200 46,400 7260 ND
4/23/2020 4,690 4 8.1 1,100 4,910 3.2 33,200 3,690 8,690 2690 2,910
7/9/2020 6,340 9.8 2.9 440 1,460 6.7 25,900 380 1,190 284 ND

10/22/2020 6,590 3.7 5.5 79 968 ND 59,300 1,560 7,760 2050 1,990
3/16/2021 8,390 12.3 ND ND 28 5.6 26,000 89 1,090 38.1 3,100
5/25/2021 6,460 24.5 2 5.7 ND 8.6 5,670 40 809 189 2,210
9/30/2021 6,840 19.7 3.09 ND ND 8.6 9,360 2 91 28 499
1/31/2013 68.5 ND ND ND ND 38.7 3,500 <3.4 <20 2.4 262
10/8/2015 0.27 ND ND ND ND 38.9 8,810 <2.0 25.6 6.6 356
10/7/2016 18.7 ND ND ND ND 29.8 9,000 <3.4 33.6 2.1 254
1/10/2019 467 0.26 1.8 ND 641 <10 (10) 183,000 >2,340 (10) 13,100 <100 (10) 2,940 (10)

4/18/2019 6,810 2.4 1.7 241 754 8.1 98,800 2,330 1,380 544 2,120
7/23/2019 9,350 3.6 ND ND 6.9 J 12.0 51,500 <330 100 25.9 613
10/28/2019 2,000 0.24 ND 468 3,630 22.6 82,600 9,900 18,200 5120 ND
1/30/2020 4,870 ND ND 485 2,530 ND 30,600 1,540 1,760 426 ND
4/23/2020 4,230 1.2 ND 21 89 ND 29,500 363 126 254 2,450
7/9/2020 6,210 1.6 ND ND ND 9.6 17,300 60 119 64.5 915

10/22/2020 2,150 1.9 0.74 ND ND 26.1 4,600 5 28 7.3 343
3/16/2021 2,310 1.1 0.61 ND ND 28.5 1,420 100 55 7.1 355
5/25/2021 1,560 1.4 1.4 ND ND 33.8 1,180 29 61 7 265
9/30/2021 1,580 1.4 1.1 ND ND 31 1,780 ND 25 6 263
1/30/2013 ND ND ND ND ND 32.3 882 <3.4 <20 1.2 205
10/8/2015 2.1 ND ND ND ND 24.2 4,270 <2.0 <20 2.9 268
10/7/2016 92.6 0.41 ND ND ND 30.6 2,950 <3.4 26.4 1.8 280
1/10/2019 2,000 ND ND 300 734 <20 (10) 189,000 >7,920 (10) 12,900 <200 (10) 4,460 (10)

4/18/2019 11,000 ND 6.3 178 769 <2.0 53,900 1,920 1,160 408 1,670
7/23/2019 8,820 ND ND 13 26 7.2 39,500 <330 255 37.6 888

10/28/2019 3,380 ND 0.32 ND 230 187.0 85,700 14,000 30,000 9850 ND
1/30/2020 5,160 ND ND 2,870 17,400 5.9 41,400 11,200 23,800 7880 ND
4/23/2020 4,820 0.3 ND 1,180 6,790 13.9 27,000 1,340 2,830 1130 5,400
7/9/2020 6,140 0.56 0.56 13 66 7.5 19,100 105 585 183 1,520

10/22/2020 7,130 1.6 3 ND 14 48.8 8,430 27 198 88 893
3/16/2021 9,690 1.5 ND ND ND 19.5 5,620 128 311 94.5 628
5/25/2021 6,740 1 ND ND ND 21.7 2,200 19 104 30 360
10/1/2021 1,970 0.69 ND 9.2 ND 18.1 2,310 9 86 17 337

Notes:
(1) See Figure 2.
(2) BOD - Biological Oxygen Demand.
(3) COD - Chemical Oxygen Demand.
(4) TOC - Total Organic Carbon.
(5) Micrograms per liter.
(6) Milligrams per liter.
(7) NS - Not Sampled. MW-9 and MW-13 were not accessible due to street paving activities at the time of sampling.
(8) ND - Not Detected.
(9) Monitor Well MW-2 is located within the perimeter zone upgradient of the source area.  This monitor well routinely exhibits microbiological activity.
(10) Elevated sample detection limit due to difficult sample matrix (sodium lactate content required 3 separate dilutions)
(11)MEK - 2-Butanone 
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APPENDIX B EASEMENT AND METES AND BOUNDS DESCRIPTION  
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APPENDIX C GROUNDWATER MONITORING WELL CONSTRUCTION LOGS  



 

 

      GEOLOGIC  LOG 
 
Leggette, Brashears & Graham, Inc. 
600 East Crescent Avenue, Suite 200 
Upper Saddle River, New Jersey 07458 
www.lbgweb.com 

 
OWNER:   GGP Staten Island Mall  

 
WELL NO.:  MW-25 

 
PAGE:     1  of     2    PAGES  

SITE LOCATION: 280 Marsh Avenue 
Staten Island, New York 

 
SCREEN TYPE:  PVC                      DIAMETER: 4” 
 
SLOT NO.:     20                               SETTING:  8’-13’ 

 
DATE COMPLETED:   6/29/2017 

 
SAND PACK SIZE:   #2 

DRILLING COMPANY:   AmeriDrill 

 
SETTING:  7’-13’ 
 
CASING TYPE:  PVC                       DIAMETER:  4” 

 
DRILLING METHOD:   Hollow Stem Auger 

 
SETTING:  0-13’ 

 
SAMPLING METHOD:  Split Spoon, 140 lb hammer   

 
SEAL TYPE:  Bentonite 

 
OBSERVER: SS, MK 

 
SETTING: 7’-8’ 

 
REFERENCE POINT (RP):  Grade 

 
BACKFILL TYPE:  Cement Grout 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:          DATE:   

 
SURFACE COMPLETION:  Flush Mount 

 
DEVELOPMENT METHOD: Submersible Pump  

 
 

 
DURATION: 1 Hour   ESTIMATED YIELD:  1 gpm 

 
COMMENTS:   
 
ABBREVIATIONS:  c = Coarse, m = Medium, f = Fine, SS = Split Spoon, C = Cuttings 

 

DEPTH (FEET) SAMPLE 
TYPE 

 
BLOW COUNT 

RECOVERY 
(feet) DESCRIPTION 

FROM TO 

0 5 C N/A   First 5’ was soft dig, not representative of  

     overburden.  

5 7 SS 5-6-7-10 1.1 Red Brown f SAND; with silt; some subangular 

     to angular f m c gravel; few weathered bedrock 

     at 1.1’; moist. PID=4.4 at 5.7’  

7 10 C N/A  Brown Red f Sand and Silt; with f m c  

     subrounded gravel.  

10 12 SS 17-18 1.1 Red Brown Silt and f m c Sand; some f m  

     subrounded-subangular gravel; little weathered 

     bedrock at 11.9’; moist.  

12 15 C N/A  Red Brown Silt and f m c Sand; some f m c 

http://www.lbgweb.com/


 

 
 
OWNER:  GGP Staten Island Mall 
 
WELL NO.:   MW-25 PAGE:    2    OF   2   PAGES 

 



 

DEPTH (FEET) SAMPLE 
TYPE 

 
BLOW COUNT 

RECOVERY 
(feet) DESCRIPTION 

FROM TO 

     subrounded-subangular gravel; moist.  

     -EOB, Bedrock at 13’- 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



 

 

      GEOLOGIC  LOG 
 
Leggette, Brashears & Graham, Inc. 
600 East Crescent Avenue, Suite 200 
Upper Saddle River, New Jersey 07458 
www.lbgweb.com 

 
OWNER:   GGP Staten Island Mall  

 
WELL NO.:  MW-26 

 
PAGE:     1  of     2    PAGES  

SITE LOCATION: 280 Marsh Avenue 
Staten Island, New York 

 
SCREEN TYPE:  PVC                      DIAMETER: 4” 
 
SLOT NO.:     20                               SETTING:  9-14’ 

 
DATE COMPLETED: 6/28/2017   

 
SAND PACK SIZE:   #2 

DRILLING COMPANY:   AmeriDrill 

 
SETTING:  8-14’ 
 
CASING TYPE:  PVC                       DIAMETER:  4” 

 
DRILLING METHOD:   Hollow Stem Auger 

 
SETTING:  0-14’ 

 
SAMPLING METHOD:  Split Spoon, 140 lb hammer   

 
SEAL TYPE:  Bentonite 

 
OBSERVER: SS, MK 

 
SETTING: 8-9’ 

 
REFERENCE POINT (RP):  Grade 

 
BACKFILL TYPE:  Cement Grout 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:                     DATE:   

 
SURFACE COMPLETION:  Flush Mount 

 
DEVELOPMENT METHOD: Submersible Pump  

 
 

 
DURATION: 1 Hour   ESTIMATED YIELD:  1 gpm 

 
COMMENTS:   
 
ABBREVIATIONS:  c = Coarse, m = Medium, f = Fine, SS = Split Spoon, C = Cuttings 

 

DEPTH (FEET) SAMPLE 
TYPE 

 
BLOW COUNT 

RECOVERY 
(feet) DESCRIPTION 

FROM TO 

0 5 C N/A  Soft dig, fill.  

5 7 SS 9-9-22-22 2.0 5-6’ Red Brown Silt and f Sand; with f m c  

     subangular gravel; tight; dry.  

     6-7’ Weathered Bedrock; at 6.6’ bedrock 

     cobble. 

7 10 C N/A  Light Brown Silt and f Sand; some f m c  

     subrounded gravel. 

10 12 SS 11-12-20-39 2.0 10-12’ Red Brown Silt and f m c Sand; with  

     m c subangular-angular gravel; cobble at 10.9’;  

     bedrock cobble at 11.6’; slightly moist. PID=0.3 

     at 10’; PID= 1.2 at 12’ 

http://www.lbgweb.com/


 

 
 
OWNER:  GGP Staten Island Mall 
 
WELL NO.:   MW-26 PAGE:    2    OF   2   PAGES 

 



 

DEPTH (FEET) SAMPLE 
TYPE 

 
BLOW COUNT 

RECOVERY 
(feet) DESCRIPTION 

FROM TO 

12 15 C N/A  12-13.5’ Red Brown Silt and f Sand; with f m c 

     subrounded-rounded gravel. Trace green  

     bedrock sand. 

     13.5-14’  Weathered Bedrock; very moist. 

     -EOB Bedrock at 14’- 

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



 

 

      GEOLOGIC  LOG 
 
Leggette, Brashears & Graham, Inc. 
600 East Crescent Avenue, Suite 200 
Upper Saddle River, New Jersey 07458 
www.lbgweb.com 

 
OWNER:   GGP Staten Island Mall  

 
WELL NO.:  MW-27 

 
PAGE:     1  of     1    PAGES  

SITE LOCATION: 280 Marsh Avenue 
Staten Island, New York 

 
SCREEN TYPE:  PVC                      DIAMETER: 4” 
 
SLOT NO.:     20                               SETTING: 5-10’  

 
DATE COMPLETED:   6/28/2017 

 
SAND PACK SIZE:   #2 

DRILLING COMPANY:   AmeriDrill 

 
SETTING:  4-10’ 
 
CASING TYPE:  PVC                       DIAMETER:  4” 

 
DRILLING METHOD:   Hollow Stem Auger 

 
SETTING:  0-10’ 

 
SAMPLING METHOD:  Split Spoon, 140 lb hammer   

 
SEAL TYPE:  Bentonite 

 
OBSERVER: SS, MK 

 
SETTING: 3-4’ 

 
REFERENCE POINT (RP):  Grade 

 
BACKFILL TYPE:  Cement Grout 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:          DATE:   

 
SURFACE COMPLETION:  Flush Mount 

 
DEVELOPMENT METHOD: Submersible Pump  

 
 

 
DURATION: 1 Hour   ESTIMATED YIELD:  1 gpm 

 
COMMENTS:   
 
ABBREVIATIONS:  c = Coarse, m = Medium, f = Fine, SS = Split Spoon, C = Cuttings 

 

DEPTH (FEET) SAMPLE 
TYPE 

 
BLOW COUNT 

RECOVERY 
(feet) DESCRIPTION 

FROM TO 

     Did not collect samples. The soil is not  

     representative of the areas geology. It is 
backfill 

     from SWB-8.  

      

     -EOB Bedrock at 10’- 

      

      

      

      

      

      

http://www.lbgweb.com/


 

 

      GEOLOGIC  LOG 
 
Leggette, Brashears & Graham, Inc. 
600 East Crescent Avenue, Suite 200 
Upper Saddle River, New Jersey 07458 
www.lbgweb.com 

 
OWNER:   GGP Staten Island Mall  

 
WELL NO.:  MW-28 

 
PAGE:     1  of     2    PAGES  

SITE LOCATION: 280 Marsh Avenue 
Staten Island, New York 

 
SCREEN TYPE:  PVC                      DIAMETER: 4” 
 
SLOT NO.:     20                              SETTING:  17.5-22.5’ 

 
DATE COMPLETED:   6/29/2017 

 
SAND PACK SIZE:   #2 

DRILLING COMPANY:   AmeriDrill 

 
SETTING:  16.5-22.5’ 
 
CASING TYPE:  PVC                       DIAMETER:  4” 

 
DRILLING METHOD:   Hollow Stem Auger 

 
SETTING:  0-22.5’ 

 
SAMPLING METHOD:  Split Spoon, 140 lb hammer   

 
SEAL TYPE:  Bentonite 

 
OBSERVER: SS, MK 

 
SETTING: 16.5-17.5’ 

 
REFERENCE POINT (RP):  Grade 

 
BACKFILL TYPE:  Cement Grout 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:          DATE:   

 
SURFACE COMPLETION:  Flush Mount 

 
DEVELOPMENT METHOD: Submersible Pump  

 
 

 
DURATION: ~1 Hour   ESTIMATED YIELD:  1 gpm 

 
COMMENTS:   
 
ABBREVIATIONS:  c = Coarse, m = Medium, f = Fine, SS = Split Spoon, C = Cuttings 

 

DEPTH (FEET) SAMPLE 
TYPE 

 
BLOW COUNT 

RECOVERY 
(feet) DESCRIPTION 

FROM TO 

0 5 C N/A  Soft dig, fill material.  

5 7 SS 10-12-17-10 0.3 Red Brown Clay and Silt; with f subrounded 

     to subangular gravel; saturated.  

7 10 C N/A  7-9’  Red Brown Clay and Silt; with f  

     subrounded to subangular gravel; moist 

     9-10’ Dark Brown Clay and Silt; with organic  

     material 

10 12 SS 4-5-7-9 1.6 10-11’ Grey Brown Silt and f m c Sand; little  

     f m c subrounded gravel. 

     11-11.3’  Grey Brown Silt and f m c Sand; little 

     f m c subrounded gravel; little organic matter;  

http://www.lbgweb.com/


 

 
 
OWNER:  GGP Staten Island Mall 
 
WELL NO.:   MW-28 PAGE:    2    OF   2   PAGES 

 



 

DEPTH (FEET) SAMPLE 
TYPE 

 
BLOW COUNT 

RECOVERY 
(feet) DESCRIPTION 

FROM TO 

     clay pockets.  

     11.3-12’ Red Brown f m c Sand and Silt; with  

     f m c subangular to subround gravel; moist. 

12 15 C N/A  Brown Red Clay and Silt; some f m c sand; 

     moist. 

15 17 SS 2-11 1.2 15-17’ Fill material; Brown Red f m c SAND;  

     little cobble; saturated.  

17 20 C N/A  Brown Red Clay and Silt; little f m c sand;  

     moist. 

20 22 SS 4-9-11-13 0.8 Red Brown Silt and Clay; with f m c subangular 

     gravel. 

22 25 C N/A  Brown Red SILT; with f m c sand.  

     -EOB Bedrock at 22.5’-  

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      

      



 

 

      GEOLOGIC  LOG 
 
Leggette, Brashears & Graham, Inc. 
600 East Crescent Avenue, Suite 200 
Upper Saddle River, New Jersey 07458 
www.lbgweb.com 

 
OWNER:   GGP Staten Island Mall  

 
WELL NO.:  MW-29 

 
PAGE:     1  of     2    PAGES  

SITE LOCATION: 280 Marsh Avenue 
Staten Island, New York 

 
SCREEN TYPE:  PVC                      DIAMETER: 4” 
 
SLOT NO.:     20                               SETTING:  19-24’ 

 
DATE COMPLETED:   6/29/2017 

 
SAND PACK SIZE:   #2 

DRILLING COMPANY:   AmeriDrill 

 
SETTING: 18-24’  
 
CASING TYPE:  PVC                       DIAMETER:  4” 

 
DRILLING METHOD:   Hollow Stem Auger 

 
SETTING:  0-24’ 

 
SAMPLING METHOD:  Split Spoon, 140 lb hammer   

 
SEAL TYPE:  Bentonite 

 
OBSERVER: SS, MK 

 
SETTING: 18-19’ 

 
REFERENCE POINT (RP):  Grade 

 
BACKFILL TYPE:  Cement Grout 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:          DATE:   

 
SURFACE COMPLETION:  Flush Mount 

 
DEVELOPMENT METHOD: Submersible Pump  

 
 

 
DURATION: 1 Hour   ESTIMATED YIELD:  1 gpm 

 
COMMENTS:   
 
ABBREVIATIONS:  c = Coarse, m = Medium, f = Fine, SS = Split Spoon, C = Cuttings 

 

DEPTH (FEET) SAMPLE 
TYPE 

 
BLOW COUNT 

RECOVERY 
(feet) DESCRIPTION 

FROM TO 

0 5 C N/A  Soft dig, fill material. 

5 7 SS 6-7-6-8 2.0 5-6.2’ Brown Red Silt and f Sand; with f m c  

     subangular gravel; little clay; little weathered  

     bedrock. 

     6.2-7’ Dark Brown f Sand and Silt; some f m  

     angular gravel; some organic material; slightly 

     moist; tight.  

7 10 C N/A  Red Brown Clay and Silt; with f sand; some  

     f m c subangular gravel; moist.  

10 12 SS 3-12-17-11 1.5 10-10.8’ Brown Red Clay and Silt; with f sand; 

     some f m angular gravel; slightly moist; tight.   

http://www.lbgweb.com/


 

 
 
OWNER:  GGP Staten Island Mall 
 
WELL NO.:   MW-29 PAGE:    2    OF   2   PAGES 

 



 

DEPTH (FEET) SAMPLE 
TYPE 

 
BLOW COUNT 

RECOVERY 
(feet) DESCRIPTION 

FROM TO 

     10.8-11.0’  Dark Brown f Sand and Silt; some  

     f m angular gravel; some organic material;  

     slightly moist; tight. 

     11-12’ Red Brown f m c SAND; with silt and  

     f m c angular gravel; moist; little weathered  

     bedrock.   

12 15 C N/A  Red Brown Clay and Silt; with f sand; some 

     f m c subangular gravel; moist. 

15 17 SS 3-4-15-15 1.8 15-15.2’  Dark Brown f Sand and Silt; some 

     f m angular gravel; some organic material; 

     slightly moist; tight. 

     15.2-16.0’ Red Brown CLAY; with silt some  

     f m c subangular to subround gravel; very tight; 

     moist.  

     16-17’ Red Brown f m c Sand and f m c  

     subround to subangular Gravel; saturated.  

17 20 C N/A  Red Brown Silt; with clay; little organic 
material; 

     some f rounded gravel; slightly moist.  

20 22 SS 7-7-9-50/40 1.55 Red Brown Clay and Silt; with f m c angular to 

     subangular gravel; little f m c sand; moist; tight. 

     SS came up saturated; drillers were sending  

     down water. 

22 25 C N/A  Red Brown Clay and Silt; with f m c sand;  

     moist. 

     -EOB Bedrock at 24’-  

      

      

      

      

      

      

      

























 

 

APPENDIX D SSDS - AS-BUILD 
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APPENDIX E SOIL BORING LOGS 















































































 

 

 

 
OWNER:   Rouse Staten Island Mall 

 
BORING ID:  SB-1  

 

      GEOLOGIC  LOG 

 
Leggette, Brashears & Graham, Inc. 
6 Arrow Road, Suite 103 
Ramsey, New Jersey 07446  
www.lbgweb.com 

 
PAGE:     1  of    1     PAGES  

 
SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  NA                                SETTING:  N/A 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                        DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   NA 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A         DATE: N/A 

 
SURFACE COMPLETION Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION:  N/A               ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
2.6 

Black Asphalt and Subbase; dry 

 
1.0 3.0 2.2 Red/brown F-M SAND; little silt; dry to moist 

 
3.0 

 
4.0 

 
0.7 

 
Red/brown F-M SAND; little silt; very moist 

 
4.0 

 
5.0 

 
0.3 

    
3.5 

 
Red/brown F-M SAND; some silt; very moist at 4.5’ 

 
5.0 

 
6.0 

 
0.3 

 
Red/brown F-M SAND; some silt; very moist 

 
6.0 

 
6.5 

 
0.3 Red/brown F-M SAND; some silt; little clay; very moist 

 
6.5 

 
8.0 

 
0.3 

 
Red/brown F SAND and M-C rounded gravel; some silt; saturated 

   

 
 
 
 

2.1 

Refusal at 8.0’, E.O.B. 

 



 

 

 

 
OWNER:   Rouse Staten Island Mall 

 
BORING ID:  SB-2  

 

      GEOLOGIC  LOG 

 
Leggette, Brashears & Graham, Inc. 
6 Arrow Road, Suite 103 
Ramsey, New Jersey 07446  
www.lbgweb.com 

 
PAGE:     1  of    1     PAGES  

 
SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  NA                                SETTING:  N/A 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                        DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   NA 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A        DATE: N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION:  N/A               ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
2.9 Black and gray Gravel and Asphalt; dry 

   1.0 2.0 1.4 Fill; Red/brown F SAND and SILT; dry 

 
2.0 

 
3.0 

 
0.0 

 
Red/brown F SAND; little F-M-C subrounded gravel; dry 

3.0 5.0 0.0 

    
4.6 

 
Red/brown SAND; some F-M-C subrounded gravel; dry 

 
5.0 

 
6.0 

 
0.0 

 
 
 

 
Red/brown SAND; with gray cobble; moist 

    Refusal at 6.0’,  E.O.B. 
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  NA                                SETTING:  N/A 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                        DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   NA 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A        DATE: N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION:  N/A               ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
0.5 

    
 

Black Asphalt and Subbase; dry 

1.0 3.0 0.0  Red/brown F SAND and SILT; with gray sub angular pebbles; dry 

    
 
Refusal at 3.0’, E.O.B. 
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  N/A                              SETTING:  N/A 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY:  Summit Drilling Co.  
CASING TYPE: N/A                        DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   N/A 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  N/A 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A      DATE:  N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION:  N/A              ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
0.0 Black Asphalt and Subbase; dry 

 
1.0 

 
5.0 

 
40.0 

  
1.2 

 
Red/brown F SAND and SILT; with F-M-C subangular gravel; dry 

* Cobble lodged in macro core at 1.2’ 

 
5.0 

 
5.5 

 
2.8 

 
Red/brown F SAND and SILT; very moist 

 
5.5 

 
6.0 

 
1.0 

 
Red/brown F SAND and SILT; saturated 

 
6.0 

 
7.0 

 
0.2 

 
Red/brown F SAND and SILT; trace clay with brown mottling; saturated 

 
7.0 

 
8.5 

 
0.3 

 
Red/brown F SAND and SILT; trace clay; very tight; saturated 

 
8.5 

 
9.0 

 
0.1 

 
Red/brown F SAND and SILT; very tight; some F-M-C gravel; saturated 

   

 
2.8 

 
Refusal at 9.0’, E.O.B. 
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  N/A                               SETTING:  N/A’ 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                          DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   N/A 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  N/A 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A             DATE:  N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION: N/A              ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
0.5 

 
Black Asphalt and Subbase; dry 

 
1.0 

 
3.5 

 
2.0 

 
Red/brown F SAND and SILT; with F-M-C subrounded gravel; dry 

 
3.5 

 
5.0 

 
5.3 

  
3.3 

 
 

 
Red/brown F SAND; with F-M-C subrounded gravel; moist 

 
   5.0 

 
6.0 

 
16.0 

 
Red/brown F SAND and SILT; F-M-C gravel; moist 

 
6.0 

 
7.5 

 
4.8 

 
Red/brown F SAND and SILT; F-M-C gravel; very moist 

 
7.5 

 
8.5 

 
4.2 

 
Red/brown F SAND and SILT; M-C gravel; very tight; moist 

   

    
3.2 

 
Refusal at 8.5’, E.O.B. 
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  N/A                               SETTING:  N/A’ 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                          DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   N/A 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  N/A 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A             DATE:  N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION: N/A              ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
0.3 

 
Black Asphalt and Subbase; dry 

 
1.0 

 
4.0 

 
16.7 

 
Brown F-M SAND and SILT; F-M-C subangular gravel; little gray clay 
seams; tight; dry 

 
4.0 

 
5.0 

 
9.1 

  
4.3 

 
 

 
Red/brown F SAND and SILT; some M-C subrounded gravel; some 
grey brown clay pockets (possibly varved); tight; moist 

 
   5.0 

 
6.5 

 
2.9 

 
Red/brown F SAND and SILT; with F-M rounded gravel; trace cobbles; 
very moist 

 
6.5 

 
7.5 

 
3.7 Red/brown F SAND and SILT; with F-M rounded gravel; trace cobbles; 

very tight; slightly moist 
 

7.5 
 

9.0 
 

-- 
 
*Cobble in shoe at 7.5 

   

    
2.4 

Refusal at 9.0’, E.O.B. 
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SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/20/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 0.5’ Asphalt; PID= 0.0 

0.5 – 2’ Subbase (large angular gravel w/ fines); PID= 0.6 

2 – 5’ Light brown F SILT; some F sand; w/ subangular F-M-C 

rounded gravel; dry; PID= 3.0 @ 5 ft. 

5 7 SS 11-16-16-15 0.8 Red/brown SILT and F SAND; with F-M-C rounded gravel; 

some clay; moist at 7’; PID= 0.0 

7 9 SS 18-15-11-28 1.1 7 – 8’ Red/brown SILT and F-M SAND; with F-M-C rounded 

gravel; saturated; PID= 0.0 

8 – 9’ Red/brown F-M-C SAND; with F-M-C rounded gravel; 

some silt; saturated; PID= 0.0 

9 11 SS 4-5-8-12 1.2 Red/brown SILT; some F-M-C sand; some F-M-C gravel; some 

clay; very moist; PID= 0.2 @ 9’ and 0.0 from 9.5’ – 11’ 
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DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

11 13 SS 27-20-32-50/5 1.2 11 - 12’ Red/brown SILT and CLAY; with F rounded 

gravel; very tight; moist; PID= 0.0 

12 - 12.5’ Red/brown SILT and CLAY; with F-M 

rounded gravel; some F-M Sand; tight; moist; PID=0.0 

12.5 – 13’ Red/brown SILT and F-M SAND; with F-M-

C rounded gravel; some clay; saturated; PID= 0.0  

13 15 SS 5-19-24-48 1.0 M-C SAND; w/ F-M-C gravel; some cobbles; little 

fines; saturated; PID= 0.0 

15 16 SS 28-15/4 0.5 Red/brown SILT and F SAND; with F rounded gravel; 

tight; moist; PID= 0.0 

16 17 SS 50-50/1 0.2 Rock fragments (boulder or bedrock) 

     AUGER REFUSAL @ 17’, E.O.B. 
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SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/21/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 1’ Asphalt; PID= 0.0 

1 – 3’ Subbase; PID= 0.0 

3 – 5’ Light brown SILT and F SAND; some F-M-C rounded 

gravel; dry; PID= 0.0 

5 7 SS 18-19-28-32 0.7 Red/brown SILT and F SAND; some F subrounded gravel; 

moist; PID= 0.0 

7 9 SS 17-13-11-14 0.3 Red/brown SILT and F SAND; some F subrounded gravel; 

saturated; PID= 0.0 

9 11 SS 50/2 0.0 No Recovery 

11 13 SS 8-15-20-22 1.3 Red/brown C SAND and F-M-C GRAVEL; with red/brown 

fines; saturated; PID= 0.0  

13 15 SS 22-29-20-15 1.3 F-M SAND; saturated; PID= 0.0 
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DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

15 17 SS 3-6-5-30 1.3 15 – 16.5’ F-M SAND; with fines; some F-M-C 

rounded gravel; saturated; PID= 0.0  

½” wood fiber layer (construction debris) @ 16’. 

16.5 – 17’ Weathered Rock in SILT with CLAY;  

PID= 0.0 

17 18 SS 25-100/4 0.3 17 – 18’ F-M SAND; with wood fibers; saturated;  

PID= 0.0 

18’ Bedrock 

     AUGER REFUSAL @ 18’, E.O.B. 
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SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/20/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 1’ Asphalt; PID= 0.0 

1 – 3’ Subbase (large stone); PID= 0.0 

3 – 5’ Light brown SILT and F SAND; some F-M-C subrounded 

gravel; dry; PID= 0.0 

5 7 SS 10-17-12-8 1.0 Red/brown SILT; some F-M-C subangular to subrounded gravel; 

slightly moist; PID= 0.0 

7 9 SS 5-7-5-8 0.9 Red/brown SILT and F-M-C subangular to subrounded 

GRAVEL; some cobbles; moist; PID= 0.0 

9 11 SS 10-19-5-5 0.5 Red/brown SILT and F-M Sand; trace F rounded gravel; 

saturated; PID= 0.0 

11 13 SS 11-28-20-

50/4 

0.4 Red/brown SILT; some F rounded gravel; very tight; barely 

moist; PID= 0.0  
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DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

13 15 SS 50/3 0 No Recovery 

15 17 SS 50/4 0.3 No Recovery; Weathered Rock 

     AUGER REFUSAL @ 16’, E.O.B. 
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SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/21/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 1’ Asphalt; PID= 0.0 

1 – 3’ Subbase (large stone); PID= 0.0 

3 – 5’ Light brown SILT and F SAND; some F-M-C subrounded 

gravel; dry; PID= 0.0 

5 7 SS 7-17-32-19 0 No Recovery, lost split spoon nose in hole. 

7 9 SS 23-27-12-8 0.5 Red/brown SILT and F SAND; some F-M-C subrounded gravel; 

very moist; PID= 0.0 

9 11 SS 19-9-5-9 0.9 Red/brown SILT and F SAND; some F-M subrounded gravel; 

little cobbles; saturated; PID= 0.0 

11 13 SS 15-24-31-

50/4 

0.6 Red/brown SILT and F-M SAND; some F rounded gravel; some 

C subrounded gravel and cobbles; saturated; PID= 0.0  
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DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

13 15 SS 100/3 0.1 13 – 13.5’ Cobble in nose of spoon; smear of clayey 

SILT and F SAND 

Weathered Rock 

15 17 SS 100/0 0 No Recovery; Bedrock 

     AUGER REFUSAL @ 15.25’, E.O.B. 
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SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/21/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 1’ Asphalt; PID= 0.0 

1 – 3’ Subbase (large stone); PID= 0.0 

3 – 5’ Light brown SILT and F SAND; some F-M-C subrounded 

gravel; dry; PID= 0.0 

5 7 SS 31-28-30-33 0.9 Red/brown SILT and F SAND; some F-M-C subangular to 

subrounded gravel and cobbles; slightly moist; PID= 3.5 @ 5’ 

7 9 SS 10-12-7-7 1.3 Red/brown SILT and F SAND; some F-M-C subrounded gravel 

and cobbles; moist; PID= 1.5 @ 7’ and 0.0 @ 9’ 

9 11 SS 15-50/4 0.2 Red/brown SILT and F SAND; some F-M subrounded gravel; 

little cobbles; very moist; PID= 0.0 

11 13 SS 50/4 0.1 Red/brown SILT; some F rounded gravel; very tight; barely 

moist; PID= 0.0  
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DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

13 15 SS 75-85-109-122 1.0 13 – 14.5’ Red/brown SILT and F-M-C SAND; some F 

rounded gravel; saturated; PID= 0.0 

14.5 – 15’ Weathered bedrock; some Red/brown SILT 

and F SAND 

     AUGER REFUSAL @ 15’, E.O.B. 

 



 

 

 

 
OWNER:   Rouse Staten Island Mall 

 
BORING ID:  SB-1  
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  NA                                SETTING:  N/A 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                        DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   NA 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A         DATE: N/A 

 
SURFACE COMPLETION Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION:  N/A               ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
2.6 

Black Asphalt and Subbase; dry 

 
1.0 3.0 2.2 Red/brown F-M SAND; little silt; dry to moist 

 
3.0 

 
4.0 

 
0.7 

 
Red/brown F-M SAND; little silt; very moist 

 
4.0 

 
5.0 

 
0.3 

    
3.5 

 
Red/brown F-M SAND; some silt; very moist at 4.5’ 

 
5.0 

 
6.0 

 
0.3 

 
Red/brown F-M SAND; some silt; very moist 

 
6.0 

 
6.5 

 
0.3 Red/brown F-M SAND; some silt; little clay; very moist 

 
6.5 

 
8.0 

 
0.3 

 
Red/brown F SAND and M-C rounded gravel; some silt; saturated 

   

 
 
 
 

2.1 

Refusal at 8.0’, E.O.B. 
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  NA                                SETTING:  N/A 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                        DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   NA 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A        DATE: N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION:  N/A               ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
2.9 Black and gray Gravel and Asphalt; dry 

   1.0 2.0 1.4 Fill; Red/brown F SAND and SILT; dry 

 
2.0 

 
3.0 

 
0.0 

 
Red/brown F SAND; little F-M-C subrounded gravel; dry 

3.0 5.0 0.0 

    
4.6 

 
Red/brown SAND; some F-M-C subrounded gravel; dry 

 
5.0 

 
6.0 

 
0.0 

 
 
 

 
Red/brown SAND; with gray cobble; moist 

    Refusal at 6.0’,  E.O.B. 
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  NA                                SETTING:  N/A 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                        DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   NA 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A        DATE: N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION:  N/A               ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
0.5 

    
 

Black Asphalt and Subbase; dry 

1.0 3.0 0.0  Red/brown F SAND and SILT; with gray sub angular pebbles; dry 

    
 
Refusal at 3.0’, E.O.B. 
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  N/A                              SETTING:  N/A 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY:  Summit Drilling Co.  
CASING TYPE: N/A                        DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   N/A 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  N/A 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A      DATE:  N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION:  N/A              ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
0.0 Black Asphalt and Subbase; dry 

 
1.0 

 
5.0 

 
40.0 

  
1.2 

 
Red/brown F SAND and SILT; with F-M-C subangular gravel; dry 

* Cobble lodged in macro core at 1.2’ 

 
5.0 

 
5.5 

 
2.8 

 
Red/brown F SAND and SILT; very moist 

 
5.5 

 
6.0 

 
1.0 

 
Red/brown F SAND and SILT; saturated 

 
6.0 

 
7.0 

 
0.2 

 
Red/brown F SAND and SILT; trace clay with brown mottling; saturated 

 
7.0 

 
8.5 

 
0.3 

 
Red/brown F SAND and SILT; trace clay; very tight; saturated 

 
8.5 

 
9.0 

 
0.1 

 
Red/brown F SAND and SILT; very tight; some F-M-C gravel; saturated 

   

 
2.8 

 
Refusal at 9.0’, E.O.B. 

 



 

 

 
OWNER:   Rouse Staten Island Mall 
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  N/A                               SETTING:  N/A’ 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                          DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   N/A 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  N/A 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A             DATE:  N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION: N/A              ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
0.5 

 
Black Asphalt and Subbase; dry 

 
1.0 

 
3.5 

 
2.0 

 
Red/brown F SAND and SILT; with F-M-C subrounded gravel; dry 

 
3.5 

 
5.0 

 
5.3 

  
3.3 

 
 

 
Red/brown F SAND; with F-M-C subrounded gravel; moist 

 
   5.0 

 
6.0 

 
16.0 

 
Red/brown F SAND and SILT; F-M-C gravel; moist 

 
6.0 

 
7.5 

 
4.8 

 
Red/brown F SAND and SILT; F-M-C gravel; very moist 

 
7.5 

 
8.5 

 
4.2 

 
Red/brown F SAND and SILT; M-C gravel; very tight; moist 

   

    
3.2 

 
Refusal at 8.5’, E.O.B. 

 



 

 

 
OWNER:   Rouse Staten Island Mall 
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SCREEN TYPE:   N/A                     DIAMETER:    N/A  

SITE LOCATION: Staten Island, New York  
SLOT NO.:  N/A                               SETTING:  N/A’ 

 
DATE COMPLETED:   5/12/11 

 
SAND PACK SIZE:  N/A 
 
SETTING:  N/A  

DRILLING COMPANY: Summit Drilling Co.  
CASING TYPE:  N/A                          DIAMETER:  N/A 

 
DRILLING METHOD:  Geoprobe Direct Push  

 
SETTING:   N/A 

 
SAMPLING METHOD:  Acetate Sleeve 

 
SEAL TYPE:  N/A 

 
OBSERVER:  Eric S Ricci 

 
SETTING:  N/A 

 
REFERENCE POINT (RP):  Ground Level 

 
BACKFILL TYPE:  N/A 

 
ELEVATION OF RP: 

 
STATIC WATER LEVEL:  N/A             DATE:  N/A 

 
SURFACE COMPLETION: Asphalt patch 

 
DEVELOPMENT METHOD:  N/A 

 
 

 
DURATION: N/A              ESTIMATED YIELD:  N/A 

 
COMMENTS: 
 
ABBREVIATIONS:  C = Coarse, M = Medium, F = Fine     

 

 
DEPTH (FEET) 
 
FROM 

 
TO 

 
PID 

(ppm) 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

 
0.0 

 
1.0 

 
0.3 

 
Black Asphalt and Subbase; dry 

 
1.0 

 
4.0 

 
16.7 

 
Brown F-M SAND and SILT; F-M-C subangular gravel; little gray clay 
seams; tight; dry 

 
4.0 

 
5.0 

 
9.1 

  
4.3 

 
 

 
Red/brown F SAND and SILT; some M-C subrounded gravel; some 
grey brown clay pockets (possibly varved); tight; moist 

 
   5.0 

 
6.5 

 
2.9 

 
Red/brown F SAND and SILT; with F-M rounded gravel; trace cobbles; 
very moist 

 
6.5 

 
7.5 

 
3.7 Red/brown F SAND and SILT; with F-M rounded gravel; trace cobbles; 

very tight; slightly moist 
 

7.5 
 

9.0 
 

-- 
 
*Cobble in shoe at 7.5 

   

    
2.4 

Refusal at 9.0’, E.O.B. 
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SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/20/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 0.5’ Asphalt; PID= 0.0 

0.5 – 2’ Subbase (large angular gravel w/ fines); PID= 0.6 

2 – 5’ Light brown F SILT; some F sand; w/ subangular F-M-C 

rounded gravel; dry; PID= 3.0 @ 5 ft. 

5 7 SS 11-16-16-15 0.8 Red/brown SILT and F SAND; with F-M-C rounded gravel; 

some clay; moist at 7’; PID= 0.0 

7 9 SS 18-15-11-28 1.1 7 – 8’ Red/brown SILT and F-M SAND; with F-M-C rounded 

gravel; saturated; PID= 0.0 

8 – 9’ Red/brown F-M-C SAND; with F-M-C rounded gravel; 

some silt; saturated; PID= 0.0 

9 11 SS 4-5-8-12 1.2 Red/brown SILT; some F-M-C sand; some F-M-C gravel; some 

clay; very moist; PID= 0.2 @ 9’ and 0.0 from 9.5’ – 11’ 
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DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

11 13 SS 27-20-32-50/5 1.2 11 - 12’ Red/brown SILT and CLAY; with F rounded 

gravel; very tight; moist; PID= 0.0 

12 - 12.5’ Red/brown SILT and CLAY; with F-M 

rounded gravel; some F-M Sand; tight; moist; PID=0.0 

12.5 – 13’ Red/brown SILT and F-M SAND; with F-M-

C rounded gravel; some clay; saturated; PID= 0.0  

13 15 SS 5-19-24-48 1.0 M-C SAND; w/ F-M-C gravel; some cobbles; little 

fines; saturated; PID= 0.0 

15 16 SS 28-15/4 0.5 Red/brown SILT and F SAND; with F rounded gravel; 

tight; moist; PID= 0.0 

16 17 SS 50-50/1 0.2 Rock fragments (boulder or bedrock) 

     AUGER REFUSAL @ 17’, E.O.B. 
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SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/21/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 1’ Asphalt; PID= 0.0 

1 – 3’ Subbase; PID= 0.0 

3 – 5’ Light brown SILT and F SAND; some F-M-C rounded 

gravel; dry; PID= 0.0 

5 7 SS 18-19-28-32 0.7 Red/brown SILT and F SAND; some F subrounded gravel; 

moist; PID= 0.0 

7 9 SS 17-13-11-14 0.3 Red/brown SILT and F SAND; some F subrounded gravel; 

saturated; PID= 0.0 

9 11 SS 50/2 0.0 No Recovery 

11 13 SS 8-15-20-22 1.3 Red/brown C SAND and F-M-C GRAVEL; with red/brown 

fines; saturated; PID= 0.0  

13 15 SS 22-29-20-15 1.3 F-M SAND; saturated; PID= 0.0 
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DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

15 17 SS 3-6-5-30 1.3 15 – 16.5’ F-M SAND; with fines; some F-M-C 

rounded gravel; saturated; PID= 0.0  

½” wood fiber layer (construction debris) @ 16’. 

16.5 – 17’ Weathered Rock in SILT with CLAY;  

PID= 0.0 

17 18 SS 25-100/4 0.3 17 – 18’ F-M SAND; with wood fibers; saturated;  

PID= 0.0 

18’ Bedrock 

     AUGER REFUSAL @ 18’, E.O.B. 
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SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/20/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 1’ Asphalt; PID= 0.0 

1 – 3’ Subbase (large stone); PID= 0.0 

3 – 5’ Light brown SILT and F SAND; some F-M-C subrounded 

gravel; dry; PID= 0.0 

5 7 SS 10-17-12-8 1.0 Red/brown SILT; some F-M-C subangular to subrounded gravel; 

slightly moist; PID= 0.0 

7 9 SS 5-7-5-8 0.9 Red/brown SILT and F-M-C subangular to subrounded 

GRAVEL; some cobbles; moist; PID= 0.0 

9 11 SS 10-19-5-5 0.5 Red/brown SILT and F-M Sand; trace F rounded gravel; 

saturated; PID= 0.0 

11 13 SS 11-28-20-

50/4 

0.4 Red/brown SILT; some F rounded gravel; very tight; barely 

moist; PID= 0.0  
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DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

13 15 SS 50/3 0 No Recovery 

15 17 SS 50/4 0.3 No Recovery; Weathered Rock 

     AUGER REFUSAL @ 16’, E.O.B. 
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SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/21/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 1’ Asphalt; PID= 0.0 

1 – 3’ Subbase (large stone); PID= 0.0 

3 – 5’ Light brown SILT and F SAND; some F-M-C subrounded 

gravel; dry; PID= 0.0 

5 7 SS 7-17-32-19 0 No Recovery, lost split spoon nose in hole. 

7 9 SS 23-27-12-8 0.5 Red/brown SILT and F SAND; some F-M-C subrounded gravel; 

very moist; PID= 0.0 

9 11 SS 19-9-5-9 0.9 Red/brown SILT and F SAND; some F-M subrounded gravel; 

little cobbles; saturated; PID= 0.0 

11 13 SS 15-24-31-

50/4 

0.6 Red/brown SILT and F-M SAND; some F rounded gravel; some 

C subrounded gravel and cobbles; saturated; PID= 0.0  
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DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

13 15 SS 100/3 0.1 13 – 13.5’ Cobble in nose of spoon; smear of clayey 

SILT and F SAND 

Weathered Rock 

15 17 SS 100/0 0 No Recovery; Bedrock 

     AUGER REFUSAL @ 15.25’, E.O.B. 
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OWNER:  Rouse Staten Island Mall 

WELL NO.:  SB-11 
   GEOLOGIC  LOG 

 
 
 
Leggette, Brashears & Graham, Inc. 
6 Arrow Road, Suite 103 
Ramsey, New Jersey 07446  
www.lbgweb.com 

PAGE:  1  of   2   PAGES  

SCREEN TYPE:      N/A          DIAMETER:           
SITE LOCATION:    Platinum Ave, Staten Island NY  

SLOT NO.:     N/A          SETTING:  

DATE COMPLETED:  7/21/11 SAND PACK SIZE:   N/A           

SETTING:   N/A           
DRILLING COMPANY: Summit Drilling Co. 

CASING TYPE:     N/A          DIAMETER: 

DRILLING METHOD:  Hollow Stem Auger SETTING:   N/A           

SAMPLING METHOD:  Split spoon  SEAL TYPE:  N/A           

OBSERVER:  Spiros Zois SETTING:  N/A           

REFERENCE POINT (RP):   grade BACKFILL TYPE:  N/A           

ELEVATION OF RP: STATIC WATER LEVEL:   N/A       DATE:  

SURFACE COMPLETION:   asphalt patch DEVELOPMENT METHOD:  N/A           

 DURATION:    N/A          ESTIMATED YIELD: 

COMMENTS:   

ABBREVIATIONS:  SS = split spoon   C = cuttings     F-M-C = Fine, Medium, Coarse 

 

DEPTH (FEET) 

FROM TO 

SAMPLE 
TYPE 

 
BLOW 
COUNT 

RECOVERY 
(feet) 

DESCRIPTION 

0 5 Airknife - - 

 

0 – 1’ Asphalt; PID= 0.0 

1 – 3’ Subbase (large stone); PID= 0.0 

3 – 5’ Light brown SILT and F SAND; some F-M-C subrounded 

gravel; dry; PID= 0.0 

5 7 SS 31-28-30-33 0.9 Red/brown SILT and F SAND; some F-M-C subangular to 

subrounded gravel and cobbles; slightly moist; PID= 3.5 @ 5’ 

7 9 SS 10-12-7-7 1.3 Red/brown SILT and F SAND; some F-M-C subrounded gravel 

and cobbles; moist; PID= 1.5 @ 7’ and 0.0 @ 9’ 

9 11 SS 15-50/4 0.2 Red/brown SILT and F SAND; some F-M subrounded gravel; 

little cobbles; very moist; PID= 0.0 

11 13 SS 50/4 0.1 Red/brown SILT; some F rounded gravel; very tight; barely 

moist; PID= 0.0  
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OWNER:      Rouse Staten Island Mall 

WELL NO.:       SB-11                                                            PAGE:  2  OF   2  PAGES 

 

Leggette, Brashears & Graham, Inc.                                                                  www.lbgweb.com                                                                                                                 

DEPTH (FEET) 

FROM TO 

 
SAMPLE 

TYPE 

 
BLOW COUNT 

 
RECOVERY 

(feet) 

 
DESCRIPTION 

13 15 SS 75-85-109-122 1.0 13 – 14.5’ Red/brown SILT and F-M-C SAND; some F 

rounded gravel; saturated; PID= 0.0 

14.5 – 15’ Weathered bedrock; some Red/brown SILT 

and F SAND 

     AUGER REFUSAL @ 15’, E.O.B. 

 



























































 

 

APPENDIX F SITE WIDE ENDPOINT LABORATORY REPORTS  



 

 

APPENDIX G AGENCY APPROVALS  



Type or print all information. See reverse for instructions. OMB No. 2040-0042 Approval Expires 4/30/07

(This information is collected under the authority of the Safe Drinking Water Act) 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

INVENTORY OF INJECTION WELLS 

Deletion 

PAPERWORK REDUCTION ACT NOTICE 

OFFICE OF GROUND WATER AND DRINKING WATER 

1. DATE PREPARED 2. FACILITY ID NUMBER(Year, Month, Day) 

The public reporting burden for this collection of information is estimated at about 0.5 hour per response, including time for reviewing 
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection 
of information. 
suggestions for reducing this burden, to Chief, Information Policy Branch, 2136, U.S. Environmental Protection Agency, 401 M Street, 
SW, Washington, DC 

3. TRANSACTION TYPE (Please mark one of the following) 

Entry Change 

First Time Entry 

Replacement 

4. FACILITY NAME AND LOCATION 
A. NAME (last, first, and middle initial) C. LATITUDE 

TOWNSHIP RANGE SECT. 

DEG MIN SEC E. TOWNSHIP/RANGE 

1/4 SECT 

. 

DEG MIN SECD. LONGITUDEB. STREET ADDRESS/ROUTE NUMBER 

F. CITY/TOWN G. STATE H. ZIP CODE I. NUMERIC 
COUNTY CODE 

J. INDIAN LAND 
(mark "x") Yes No 

5. LEGAL CONTACT: 
A. TYPE (mark "x") 

Owner Operator 

C. PHONE 
(area code 
and number) 

B. NAME (last, first, and middle initial) 

D. ORGANIZATION E. STREET/P.O. BOX 

F. CITY/TOWN G. STATE H. ZIP CODE 

I. OWNERSHIP (mark "x") 

PRIVATE 

STATE 

PUBLIC 

FEDERAL 

SPECIFY OTHER 

6. WELL INFORMATION: 
A. CLASS 

AND 
TYPE 

C. TOTAL 
NUMBER 
OF WELLS 

B. NUMBER OF WELLS D. WELL OPERATION STATUS 

COMM NON-COMM UC AC TA PA AN 

COMMENTS (Optional): 

KEY: DEG = Degree 
MIN = Minute 
SEC = Second 

SECT = Section 
1/4 SECT = Quarter Section 

COMM = Commercial 
NON-COMM = Non-Commercial 

AC = Active 
UC = Under Construction 
TA = Temporarily Abandoned 
PA = Permanently Abandoned and Approved by State 
AN = Permanently Abandoned and not Approved by State 

Send comments regarding the burden estimate or any other aspect of this collection of information, including 

20503.20460, and to the Office of Management and Budget, Paperwork Reduction Project, Washington, DC 

EPA Form 7520-16 (Rev. 8-01) 



INSTRUCTIONS AND DEFINITIONS 

SECTION 1. DATE PREPARED: Enter date in order of year, month, 
and day. 

SECTION 2. FACILITY ID NUMBER: In the first two spaces, insert 
the appropriate U.S. Postal Service State Code. In the third space, insert 
one of the following one letter alphabetic identifiers: 

D - DUNS Number, 
G - GSA Number, or 
S - State Facility Number. 

In the remaining spaces, insert the appropriate nine digit DUNS, GSA, or 
State Facility Number. For example, A Federal facility (GSA -
123456789) located in Virginia would be entered as : VAG123456789. 

SECTION 3. TRANSACTION TYPE: Place an “x” in the applicable 
box. See below for further instructions. 

Deletion.  Fill in the Facility ID Number. 
First Time Entry.  Fill in all the appropriate information. 
Entry Change.  Fill in the Facility ID Number and the information 
that has changed. 
Replacement. 

SECTION 4. FACILITY NAME AND LOCATION: 
A. Name.  Fill in the facility’s official or legal name. 
B. Street Address.  Self Explanatory. 
C. Latitude.  Enter the facility’s latitude (all latitudes assume 

North Except for American Samoa). 
D. Longitude.  Enter the facility’s longitude (all longitudes assume 

West except Guam). 
E. Township/Range.  Fill in the complete township and range. 

The first 3 spaces are numerical and the fourth is a letter 
(N,S,E,W) specifying a compass direction. A township is North 
or South of the baseline, and a range is East or West of the 
principal meridian (e.g., 132N, 343W). 

F. City/Town.  Self Explanatory. 
G. State.  Insert the U.S. Postal Service State abbreviation. 
H. Zip Code.  Insert the five digit zip code plus any extension. 

SECTION 4. FACILITY NAME & LOCATION (CONT’D.): 
I. Numeric County Code.  Insert the numeric county code from 

the Federal Information Processing Standards Publication (FIPS 
Pub 6-1) June 15, 1970, U.S. Department of Commerce, 
National Bureau of Standards. For Alaska, use the Census Division 
Code developed by the U.S. Census Bureau. 

J. Indian Land.  Mark an “x” in the appropriate box (Yes or No) 
to indicate if the facility is located on Indian land. 

SECTION 5. LEGAL CONTACT: 
A. Type.  Mark an “x” in the appropriate box to indicate the type 

of legal contact (Owner or Operator). For wells operated by lease, 
the operator is the legal contact. 

B. Name. Self Explanatory. 

C. Phone.  Self Explanatory. 
D. Organization.  If the legal contact is an individual, give the 

name of the business organization to expedite mail distribution. 
E. Street/P.O. Box. Self Explanatory. 
F. City/Town.  Self Explanatory. 
G. State.  Insert the U.S. Postal Service State abbreviation. 
H. Zip Code.  Insert the five digit zip code plus any extension. 
I. Ownership.  Place an “x” in the appropriate box to indicate 

ownership status. 

SECTION 6. WELL INFORMATION: 
A. Class and Type.  Fill in the Class and Type of injection wells 

located at the listed facility. Use the most pertinent code 
(specified below) to accurately describe each type of injection 
well. For example, 2R for a Class II Enhanced Recovery Well, or 
3M for a Class III Solution Mining Well, etc. 

B. Number of Commercial and Non-Commercial Wells. 
Enter the total number of commercial and non-commercial wells 
for each Class/Type, as applicable. 

C. Total Number of Wells.  Enter the total number of injection 
wells for each specified Class/Type. 

D. Well Operation Status.  Enter the number of wells for each 
Class/Type under each operation status (see key on other side). 

INJECTION WELL CLASS AND TYPE CODES 

CLASS I Industrial, Municipal, and Radioactive Waste Disposal Wells 
used to inject waste below the lowermost Underground Source of Drinking 
Water (USDW). 

TYPE 1I Non-Hazardous Industrial Disposal Well. 
1M Non-Hazardous Municipal Disposal Well. 

1H Hazardous Waste Disposal Well injecting below the 
lowermost USDW. 

1R Radioactive Waste Disposal Well. 
1X Other Class I Wells. 

CLASS II  Oil and Gas Production and Storage Related Injection Wells. 

TYPE 2A Annular Disposal Well. 
2D Produced Fluid Disposal Well. 
2H Hydrocarbon Storage Well. 
2R Enhanced Recovery Well. 
2X Other Class II Wells. 

CLASS III  Special Process Injection Wells. 

TYPE 3G In Situ Gassification Well 
3M  Solution Mining Well. 

CLASS III (CONT’D.) 

TYPE 3S Sulfur Mining Well by Frasch Process. 
3T Geothermal Well. 
3U  Uranium Mining Well. 
3X  Other Class III Wells. 

CLASS IV  Wells that inject hazardous waste into/above USDWs. 

TYPE 4H Hazardous Facility Injection Well. 
4R  Remediation Well at RCRA or CERCLA site. 

CLASS V  Any Underground Injection Well not included in Classes I 
through IV. 

TYPE 5A Industrial Well. 
5B Beneficial Use Well. 
5C Fluid Return Well. 
5D Sewage Treatment Effluent Well. 
5E Cesspools (non-domestic). 
5F Septic Systems. 
5G Experimental Technology Well. 
5H Drainage Well. 
5I Mine Backfill Well. 
5J Waste Discharge Well. 

EPA Form 7520-16 (Revised 8-01) 



PAPERWORK REDUCTION ACT The public reporting and record keeping burden for this collection of information is

estimated to average 0.5 hours per response. Burden means the total time, effort, or financial resource expended by

persons to generate, maintain, retain, or disclose or provide information to or for a Federal Agency. This includes the time

needed to review instructions; develop, acquire, install, and utilize technology and systems for the purposes of collecting,

validating, and verifying information, processing and maintaining information, and disclosing and providing information; adjust

the existing ways to comply with any previously applicable instructions and requirements; train personnel to be able to

respond to the collection of information; search data sources; complete and review the collection of information; and,

transmit or otherwise disclose the information. An agency may not conduct or sponsor, and a person is not required to

respond to, a collection of information unless it displays a currently valid OMB control number. Send comments on the

Agency’s need for this information, the accuracy of the provided burden estimates, and any suggested methods for

minimizing respondent burden, including the use of automated collection techniques to Director, Collection Strategies

Division, U.S. Environmental Protection Agency (2822), 1200 Pennsylvania Ave., NW., Washington, D.C. 20460. Include the


OMB control number in any correspondence. Do not send the completed forms to this address. 


EPA Form 7520-16 (Revised 8-01) 



Type or print all information. See reverse for instructions. OMB No. 2040-0042 Approval Expires 4/30/07

(This information is collected under the authority of the Safe Drinking Water Act) 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

INVENTORY OF INJECTION WELLS 

Deletion 

PAPERWORK REDUCTION ACT NOTICE 

OFFICE OF GROUND WATER AND DRINKING WATER 

1. DATE PREPARED 2. FACILITY ID NUMBER(Year, Month, Day) 

The public reporting burden for this collection of information is estimated at about 0.5 hour per response, including time for reviewing 
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection 
of information. 
suggestions for reducing this burden, to Chief, Information Policy Branch, 2136, U.S. Environmental Protection Agency, 401 M Street, 
SW, Washington, DC 

3. TRANSACTION TYPE (Please mark one of the following) 

Entry Change 

First Time Entry 

Replacement 

4. FACILITY NAME AND LOCATION 
A. NAME (last, first, and middle initial) C. LATITUDE 

TOWNSHIP RANGE SECT. 

DEG MIN SEC E. TOWNSHIP/RANGE 

1/4 SECT 

. 

DEG MIN SECD. LONGITUDEB. STREET ADDRESS/ROUTE NUMBER 

F. CITY/TOWN G. STATE H. ZIP CODE I. NUMERIC 
COUNTY CODE 

J. INDIAN LAND 
(mark "x") Yes No 

5. LEGAL CONTACT: 
A. TYPE (mark "x") 

Owner Operator 

C. PHONE 
(area code 
and number) 

B. NAME (last, first, and middle initial) 

D. ORGANIZATION E. STREET/P.O. BOX 

F. CITY/TOWN G. STATE H. ZIP CODE 

I. OWNERSHIP (mark "x") 

PRIVATE 

STATE 

PUBLIC 

FEDERAL 

SPECIFY OTHER 

6. WELL INFORMATION: 
A. CLASS 

AND 
TYPE 

C. TOTAL 
NUMBER 
OF WELLS 

B. NUMBER OF WELLS D. WELL OPERATION STATUS 

COMM NON-COMM UC AC TA PA AN 

COMMENTS (Optional): 

KEY: DEG = Degree 
MIN = Minute 
SEC = Second 

SECT = Section 
1/4 SECT = Quarter Section 

COMM = Commercial 
NON-COMM = Non-Commercial 

AC = Active 
UC = Under Construction 
TA = Temporarily Abandoned 
PA = Permanently Abandoned and Approved by State 
AN = Permanently Abandoned and not Approved by State 

Send comments regarding the burden estimate or any other aspect of this collection of information, including 

20503.20460, and to the Office of Management and Budget, Paperwork Reduction Project, Washington, DC 

EPA Form 7520-16 (Rev. 8-01) 



INSTRUCTIONS AND DEFINITIONS 

SECTION 1. DATE PREPARED: Enter date in order of year, month, 
and day. 

SECTION 2. FACILITY ID NUMBER: In the first two spaces, insert 
the appropriate U.S. Postal Service State Code. In the third space, insert 
one of the following one letter alphabetic identifiers: 

D - DUNS Number, 
G - GSA Number, or 
S - State Facility Number. 

In the remaining spaces, insert the appropriate nine digit DUNS, GSA, or 
State Facility Number. For example, A Federal facility (GSA -
123456789) located in Virginia would be entered as : VAG123456789. 

SECTION 3. TRANSACTION TYPE: Place an “x” in the applicable 
box. See below for further instructions. 

Deletion.  Fill in the Facility ID Number. 
First Time Entry.  Fill in all the appropriate information. 
Entry Change.  Fill in the Facility ID Number and the information 
that has changed. 
Replacement. 

SECTION 4. FACILITY NAME AND LOCATION: 
A. Name.  Fill in the facility’s official or legal name. 
B. Street Address.  Self Explanatory. 
C. Latitude.  Enter the facility’s latitude (all latitudes assume 

North Except for American Samoa). 
D. Longitude.  Enter the facility’s longitude (all longitudes assume 

West except Guam). 
E. Township/Range.  Fill in the complete township and range. 

The first 3 spaces are numerical and the fourth is a letter 
(N,S,E,W) specifying a compass direction. A township is North 
or South of the baseline, and a range is East or West of the 
principal meridian (e.g., 132N, 343W). 

F. City/Town.  Self Explanatory. 
G. State.  Insert the U.S. Postal Service State abbreviation. 
H. Zip Code.  Insert the five digit zip code plus any extension. 

SECTION 4. FACILITY NAME & LOCATION (CONT’D.): 
I. Numeric County Code.  Insert the numeric county code from 

the Federal Information Processing Standards Publication (FIPS 
Pub 6-1) June 15, 1970, U.S. Department of Commerce, 
National Bureau of Standards. For Alaska, use the Census Division 
Code developed by the U.S. Census Bureau. 

J. Indian Land.  Mark an “x” in the appropriate box (Yes or No) 
to indicate if the facility is located on Indian land. 

SECTION 5. LEGAL CONTACT: 
A. Type.  Mark an “x” in the appropriate box to indicate the type 

of legal contact (Owner or Operator). For wells operated by lease, 
the operator is the legal contact. 

B. Name. Self Explanatory. 

C. Phone.  Self Explanatory. 
D. Organization.  If the legal contact is an individual, give the 

name of the business organization to expedite mail distribution. 
E. Street/P.O. Box. Self Explanatory. 
F. City/Town.  Self Explanatory. 
G. State.  Insert the U.S. Postal Service State abbreviation. 
H. Zip Code.  Insert the five digit zip code plus any extension. 
I. Ownership.  Place an “x” in the appropriate box to indicate 

ownership status. 

SECTION 6. WELL INFORMATION: 
A. Class and Type.  Fill in the Class and Type of injection wells 

located at the listed facility. Use the most pertinent code 
(specified below) to accurately describe each type of injection 
well. For example, 2R for a Class II Enhanced Recovery Well, or 
3M for a Class III Solution Mining Well, etc. 

B. Number of Commercial and Non-Commercial Wells. 
Enter the total number of commercial and non-commercial wells 
for each Class/Type, as applicable. 

C. Total Number of Wells.  Enter the total number of injection 
wells for each specified Class/Type. 

D. Well Operation Status.  Enter the number of wells for each 
Class/Type under each operation status (see key on other side). 

INJECTION WELL CLASS AND TYPE CODES 

CLASS I Industrial, Municipal, and Radioactive Waste Disposal Wells 
used to inject waste below the lowermost Underground Source of Drinking 
Water (USDW). 

TYPE 1I Non-Hazardous Industrial Disposal Well. 
1M Non-Hazardous Municipal Disposal Well. 

1H Hazardous Waste Disposal Well injecting below the 
lowermost USDW. 

1R Radioactive Waste Disposal Well. 
1X Other Class I Wells. 

CLASS II  Oil and Gas Production and Storage Related Injection Wells. 

TYPE 2A Annular Disposal Well. 
2D Produced Fluid Disposal Well. 
2H Hydrocarbon Storage Well. 
2R Enhanced Recovery Well. 
2X Other Class II Wells. 

CLASS III  Special Process Injection Wells. 

TYPE 3G In Situ Gassification Well 
3M  Solution Mining Well. 

CLASS III (CONT’D.) 

TYPE 3S Sulfur Mining Well by Frasch Process. 
3T Geothermal Well. 
3U  Uranium Mining Well. 
3X  Other Class III Wells. 

CLASS IV  Wells that inject hazardous waste into/above USDWs. 

TYPE 4H Hazardous Facility Injection Well. 
4R  Remediation Well at RCRA or CERCLA site. 

CLASS V  Any Underground Injection Well not included in Classes I 
through IV. 

TYPE 5A Industrial Well. 
5B Beneficial Use Well. 
5C Fluid Return Well. 
5D Sewage Treatment Effluent Well. 
5E Cesspools (non-domestic). 
5F Septic Systems. 
5G Experimental Technology Well. 
5H Drainage Well. 
5I Mine Backfill Well. 
5J Waste Discharge Well. 

EPA Form 7520-16 (Revised 8-01) 



PAPERWORK REDUCTION ACT The public reporting and record keeping burden for this collection of information is

estimated to average 0.5 hours per response. Burden means the total time, effort, or financial resource expended by

persons to generate, maintain, retain, or disclose or provide information to or for a Federal Agency. This includes the time

needed to review instructions; develop, acquire, install, and utilize technology and systems for the purposes of collecting,

validating, and verifying information, processing and maintaining information, and disclosing and providing information; adjust

the existing ways to comply with any previously applicable instructions and requirements; train personnel to be able to

respond to the collection of information; search data sources; complete and review the collection of information; and,

transmit or otherwise disclose the information. An agency may not conduct or sponsor, and a person is not required to

respond to, a collection of information unless it displays a currently valid OMB control number. Send comments on the

Agency’s need for this information, the accuracy of the provided burden estimates, and any suggested methods for

minimizing respondent burden, including the use of automated collection techniques to Director, Collection Strategies

Division, U.S. Environmental Protection Agency (2822), 1200 Pennsylvania Ave., NW., Washington, D.C. 20460. Include the


OMB control number in any correspondence. Do not send the completed forms to this address. 
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APPENDIX I INDOOR AIR/SUB-SLAB SAMPLING RESULTS  
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APPENDIX J ELECTRONIC COPY OF APPROVED SMP 
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	Transaction Type: Off
	Indian Land?: 1
	Org: 
	 Address: 10440 Little Patuxent Parkway, Suite 1000
	 City: Columbia
	 State: Maryland
	 Zip1: 21044
	 Zip2: 

	Date Prepared: May, 2013, 21
	Facility ID: S24-3-020
	Facility Name: Carol Cleaners, Staten Island Mall
	Facility Address: 280 Marsh Avenue
	City/Town: Staten Island
	State: New York
	Zip1: 10314
	Zip2: 
	Lat Degrees: 40
	Lat Minutes: 34
	Lat Sec1: 41
	Lat Sec2: 4
	Long Degrees: 74
	Long Minutes: 09
	Long Sec: 52
	Long Sec2: 4
	Township: NA*
	Range: NA
	Section: NA
	1/4 Section: NA
	County Code: 085
	Owner?: Yes
	Operator?: Off
	Name: Kelly Webb
	Phone Number: (410) 992-6581
	Organization: General Growth Properties, Inc.
	Private Ownership?: Yes
	State Ownership?: Off
	Public Ownership?: Off
	Federal Ownership?: Off
	Specify Other Ownership: Off
	Other Ownership: 
	Class1: 5
	Type1: G
	Commercial1: 
	NonCommercial1: 10
	Total Wells1: 10
	UC1: 10
	AC1: 
	TA1: 
	PA1: 
	AN1: 
	Class2: 
	Type2: 
	Commercial2: 
	NonCommercial2: 
	Total Wells2: 0
	UC2: 
	AC2: 
	TA2: 
	PA2: 
	AN2: 
	Class3: 
	Type3: 
	Commercial3: 
	NonCommercial3: 
	Total Wells3: 0
	UC3: 
	AC3: 
	TA3: 
	PA3: 
	AN3: 
	Class4: 
	Type4: 
	Commercial4: 
	NonCommercial4: 
	Total Wells4: 0
	UC4: 
	AC4: 
	TA4: 
	PA4: 
	AN4: 
	Class5: 
	Type5: 
	Commercial5: 
	NonCommercial5: 
	Total Wells5: 0
	UC5: 
	AC5: 
	TA5: 
	PA5: 
	AN5: 
	Class6: 
	Type6: 
	Commercial6: 
	NonCommercial6: 
	Total Wells6: 0
	UC6: 
	AC6: 
	TA6: 
	PA6: 
	AN6: 
	Class7: 
	Type7: 
	Commercial7: 
	NonCommercial7: 
	Total Wells: 0
	UC7: 
	AC7: 
	TA7: 
	PA7: 
	AN7: 
	Comments: "Injection Wells" will actually be temporary well points (IP-1 through IP-10) advanced via direct push Geoprobe.

* Non-Applicable - New York State is "Not Part of the National Public Land Surveys System (PLSS)".


