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ES EXECUTIVE SUMMARY 

The following provides a brief summary of the controls implemented for the Site, 

as well as the inspections, monitoring, maintenance, and reporting activities required by 

this Site Management Plan (SMP): 

Site Identification: 344045 OR-Suffern MGP 

Institutional Controls: 1.  Institutional controls will be imposed in the form of 
an environmental easement for the on-site and the 
off-site affected area owned by O&R, and an SMP 
(subject to agreement) for the State of New Jersey-
owned affected property. 

 2.  The ICs requires the remedial party or site owner to 
complete and submit to NYSDEC a periodic 
certification of institutional and engineering controls 
in accordance with 6 NYCRR Part 375-1.8 (h)(3). 

 3.  ICs allow for the use and development of the 
controlled properties for commercial and industrial 
uses as defined by 6 NYCRR Part 375-1.8(g), 
although land use is subject to local zoning laws. 

 4.  Restricts the use of groundwater as a source of potable 
or process water, without necessary water quality 
treatment as determined by NYSDOH or the county 
department of health. The use of groundwater 
underlying the property is prohibited without 
necessary water quality treatment as determined by 
the NYSDOH or the Rockland 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. 

 5.  Requires compliance with the NYSDEC-approved 
SMP. 

Engineering Controls: 1.  The solidified soil of the ISS and the required cover 
and backfill system and an Excavation Plan detailing 
the management and execution of future excavations 
in areas of solidified soil. 

 2.  A groundwater monitoring plan to assess 
performance of remedy (frequency detailed below in 
“Monitoring” section) 
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Site Identification: 344045 OR-Suffern MGP 

 3.  Sparge wells. 

Inspections: Frequency 

1. Site inspection including cover and fencing Annually 

2. Sparge wells Annually 

Monitoring:  

1. Post-Remedial  Groundwater Monitoring – ongoing 

implementation of Public Water Supply Protection and 

Mitigation Plan  

Every fifteen months 

2. Vapor Intrusion Monitoring of any building developed 

on or off the site, as required.  

As needed 

Maintenance:  

1. Site maintenance including cover and fencing As needed 

2. Sparge wells As needed 

Reporting:  

Periodic Review Report  Every three years 

 

Further descriptions of the above requirements are provided in detail in the latter 

sections of this Site Management Plan.  
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1.0 INTRODUCTION  

1.1 General 

This Site Management Plan (SMP) is a required element of the remedial program 

for the Former Orange and Rockland Utilities, Inc. Manufactured Gas Plant (MGP) Site 

(Site) located in Suffern, New York (hereinafter referred to as the “Site”). See Figure 1. 

The Site is currently in the New York State (NYS) Superfund Program) Site No. 344045, 

which is administered by New York State Department of Environmental Conservation 

(NYSDEC).  

Orange and Rockland Utilities, Inc (O&R) entered into a multi-site Consent Order 

on September 29, 1998, and March 11, 1999 with the NYSDEC to investigate and 

remediate the site. A figure showing the site location and boundaries of this site is 

provided in Figure 1. The boundaries of the site are more fully described in the metes and 

bounds site description are shown on Figure 2 and will be part of the Environmental 

Easement. This SMP refers to the properties associated with the Site .  For New Jersey 

State owned property, an additional agreement between Orange and Rockland and the 

State of New Jersey will be negotiated detailing these site management plans.   

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 will be developed, granted to the NYSDEC, 

and recorded with the Rockland County Clerk, which requires compliance with this SMP 

and all ECs and ICs placed on the site.  

This SMP was prepared to manage remaining contamination at the site until the 

Environmental Easement is extinguished in accordance with ECL Article 71, Title 36. 

This plan has been approved by the NYSDEC, and compliance with this plan is required 

by the grantor of the Environmental Easement and the grantor’s successors and assigns. 

This SMP may only be revised with the approval of the NYSDEC.  
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It is important to note that: 

• This SMP details the site-specific implementation procedures that are required 

by the Environmental Easement. Failure to properly implement the SMP is a 

violation of the Environmental Easement, which is grounds for revocation of 

the Certificate of Completion (COC). 

• Failure to comply with this SMP is also a violation of Environmental 

Conservation Law, 6NYCRR Part 375 and the Order on Consent for the site, 

and thereby subject to applicable penalties. 

All reports associated with the site can be viewed by contacting the NYSDEC or 

its successor agency managing environmental issues in New York State. A list of contacts 

for persons involved with the site is provided in Appendix A of this SMP. 

The SMP was prepared by CH2M, a wholly owned subsidiary of Jacobs Engineering 

Group Inc. and Revision No. 1 was prepared by GEI Consultants Engineering, Geology, 

Architecture & Landscape Architecture, on behalf of O&R, in accordance with the 

requirements of the NYSDEC’s DER-10 (“Technical Guidance for Site Investigation and 

Remediation”), dated May 3, 2010, and the guidelines provided by the NYSDEC. This 

SMP addresses the means for implementing the ICs and/or ECs that are required by the 

Environmental Easement for the site. 

1.2  Revisions and Alterations 

Revisions and alterations to this plan will be proposed in writing to the 

NYSDEC’s project manager. The NYSDEC can also make changes to the SMP or 

request revisions from the remedial party. Revisions will be necessary upon, but not 

limited to, the following occurring:  a change in media monitoring requirements, 

upgrades to or shutdown of a remedial system, post-remedial removal of contaminated 

sediment or soil, or other significant change to the site conditions. Approved alterations 

must conform with Article 145 Section 7209 of the Education Law regarding the 

application of professional seals and alterations. For example, any changes to as-built 

drawings must be stamped by a New York State Professional Engineer. In accordance 

with the Environmental Easement for the site, the NYSDEC will provide a notice of any 
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approved changes to the SMP, and append these notices to the SMP that is retained in its 

files. 

1.3  Notifications 

Notifications will be submitted by the property owner to the NYSDEC, as needed, 

in accordance with NYSDEC’s DER – 10 for the following reasons: 

• 60-day advance notice of any proposed changes in site use that are required 

under the terms of the Order on Consent, 6NYCRR Part 375 and/or 

Environmental Conservation Law. 

• 7-day advance notice of any field activity associated with the remedial program. 

• 15-day advance notice of any proposed ground-intrusive activity pursuant to 

the Excavation Work Plan. If the ground-intrusive activity qualifies as a 

change of use as defined in 6 NYCRR Part 375, the above mentioned 60-day 

advance notice is also required. 

• Notice within 48-hours of any damage or defect to the foundation, structures 

or EC that reduces or has the potential to reduce the effectiveness of an EC, 

and likewise, any action to be taken to mitigate the damage or defect. 

• Notice within 48 hours of any non-routine maintenance activities. 

• Verbal notice by noon of the following day of any emergency, such as a fire; 

flood; or earthquake that reduces or has the potential to reduce the 

effectiveness of ECs in place at the site, with written confirmation within 7 

days that includes a summary of actions taken, or to be taken, and the 

potential impact to the environment and the public. 

• Follow-up status reports on actions taken to respond to any emergency event 

requiring ongoing responsive action submitted to the NYSDEC within 45 days 

describing and documenting actions taken to restore the effectiveness of the 

ECs. 

Any change in the ownership of the site or the responsibility for implementing 

this SMP will include the following notifications: 
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• At least 60 days prior to the change, the NYSDEC will be notified in writing 

of the proposed change. This will include a certification that the prospective 

purchaser/Remedial Party has been provided with a copy of the Order on 

Consent, and all approved work plans and reports, including this SMP. 

• Within 15 days after the transfer of all or part of the site, the new owner’s 

name, contact representative, and contact information will be confirmed in 

writing to the NYSDEC. 

Table 1 on the following page includes contact information for the above 

notification. The information on this table will be updated as necessary to provide 

accurate contact information. A full listing of site-related contact information is provided 

in the Appendices. 

Table 1: Notifications* 

Name Contact Information 

Mr. Matthew Levinson – Con Edison 646-385-1691/LevinsonM@coned.com 

Mr. John Spellman - NYSDEC DER Project 
Manager 

518-402-9686/john.spellman@dec.ny.gov 

Mr. Anthony Perretta – NYSDOH 

Ms. Maureen Schuck – NYSDOH 
518-402-7860/ BEEI@health.ny.gov 

Mr. Dan Miller – Rockland County 
Department of Health 

845-364-2289/millerd@co.rockland.ny.us 

Environmental Health Office Main 845-364-

2608 

Mr. Charles Sawicki – Village of Suffern 
Department of Public Works 

845-357-2602/csawicki@suffernvillage.com 

* Note: Notifications are subject to change and will be updated as necessary. 
  

mailto:845-364-2289/millerd@co.rockland.ny.us
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2.0 SUMMARY OF PREVIOUS INVESTIGATIONS AND REMEDIAL 
ACTIONS 

2.1  Site Location and Description 

The site is located on Pat Malone Drive in the northwestern portion of the Town 

of Ramapo, Village of Suffern, Rockland County, New York. Based on information 

provided by the Village of Suffern Tax Assessment Office, the site and adjacent 

properties are zoned for manufacturing land use. The site is an approximate 1-acre 

trapezoidal area encompassing the former MGP; however, two other areas were also 

affected by the former plant operations, as shown in Figure 1.  

1. O&R-owned property outside the site area, including part of the O&R-owned 

property near the current gate station.  

2. New Jersey-owned property (controlled by New Jersey Transit), including an 

abandoned railroad berm between the site and the gate station, and land to the 

north and east of the site, which includes the Ramapo Sportsman Association, 

and part of an open field along the edge of the railroad berm along the active 

New Jersey Transit Rail line.  

The site and adjoining areas consist of portions of the following three parcels of land:  

• Tax Map Parcel Section 54.34-1-4—The Former US Bus Parcel.  Total parcel 

size is 1 acre. This parcel is owned by O&R, and the majority of the former 

MGP process operations were performed here. The property is vacant and all 

aboveground structures have been demolished. The parcel is bounded to the 

east - northeast by active New Jersey Transit tracks.  

• Tax Map Parcel Section 54.34-1-2—The Former Propane Plant. Total parcel 

size is 3.9 acres. Only a portion of the parcel was impacted by the MGP. This 

parcel is owned by O&R and is used as a natural gas gate station and a gas 

regulator station. The remainder of the property was used for propane storage, 

but is no longer active as a storage facility. An abandoned railroad spur owned 

by The State of New Jersey divides the parcel into two areas. 
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• Tax Map Parcel Section 54.34-1-3—The State of New Jersey. Total parcel size 

is 13.7 acres. Only a portion of the parcel was impacted by the MGP. The State 

of New Jersey owns this parcel, which contains an abandoned, raised railroad 

berm; an active firing range; and an area of vacant land.  The parcel is bounded 

to the east - northeast by active New Jersey Transit tracks. 

The Suffern Gas Company MGP conducted gas manufacturing operations  from 

approximately 1902 until 1935. Initially, gas was manufactured using Lowe carbureted 

water gas processes. Later, the process was updated to coal gas manufacturing. In July 

1935, gas production ceased as manufactured gas was replaced with natural gas.  By the 

end of 1935, the Ramapo Gas Corporation transferred ownership of the franchise and 

distribution system to Rockland Gas Company, Inc. Additional known operations at the 

former MGP site included an electroplating facility during the 1940s and early 1950s, and 

a bus manufacturing facility that operated at the former MGP site until 2008. 

2.2 Physical Setting 

2.2.1 Land Use  

Site Features: The MGP Site is an approximate 1-acre trapezoidal area 

encompassing the former MGP. The site is flat and vacant except for an active gas 

regulator station occupying a small area in the southwest corner.  

A railroad spur was constructed adjacent to the western boundary of the site after 

MGP operations ceased. Construction of the railroad included an approximate 20-foot-

high embankment; the spur is not active, but the embankment is still present.  

Current Zoning/Use: The site and adjacent properties are zoned for manufacturing 

land use. The Village of Suffern water supply wells are located approximately 400 feet 

west of the site. The nearest residential area is within 800 feet to the east and 1,200 feet to 

the south. The State of New Jersey (NJ Transit) owns property north and east of the site, 

as well as the abandoned railroad berm. A firing range is present to the north, and an 

active commuter railroad is present to the east. Property south of the site is owned by the 

Village of Suffern and includes active recreation fields. 
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2.2.2 Geology and Hydrogeology 

Unconsolidated alluvial deposits form a thick geologic unit from 5 feet below 

ground surface (bgs) to approximately 134 feet bgs below the site. The alluvial deposits 

are highly permeable and form an unconfined aquifer from which the Village of Suffern 

draws its drinking water. Across most of the site, the alluvial deposits are overlain by 

approximately 5 feet of fill. In the northwestern area of the site, adjacent to the New 

Jersey Transit railroad berm, peat and organic soils deposits ranging from 2 to 12 feet in 

thickness separate the fill from the alluvial deposits. The depth to groundwater is from 8 

to 15 feet bgs, dropping from the east-northeast to the southwest across the site. 

Groundwater flow direction is generally from the east to the southwest towards the 

Ramapo River, located approximately 600 feet west of the site. Groundwater flow is 

towards the public water supply well field. A site location map is attached as Figure 1. 

2.3 Investigation and Remedial History  

The following provides a remedial history timeline and a brief 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 Section 8.0 - 

References.  

The project area has been subject to the following environmental investigations: 

• 1987—Superfund investigation Suffern Well Field conducted by Environmental 

Resource Management  

• 1996—Initial hazard investigation and assessment conducted by Remediation 

Technologies, Inc. 

• 1997—Preliminary site assessment conducted by Remediation Technologies, Inc. 

• 1998−2000—Remedial investigation (RI) conducted by GEI Consultants, Inc. 

• 1999−present—Groundwater monitoring; quarterly groundwater monitoring 

conducted at select project area monitoring wells through 2022; every 15 months 

thereafter 

• 2001—Supplemental RI conducted by Remediation Technologies, Inc. 
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• 2008—Due diligence evaluation and interim remedial measure conducted by ENSR 

International (ENSR) 

• 2009—RI addendum investigation conducted by ENSR 

• 2010—RI addendum investigation conducted by GEI Consultants, Inc. 

• 2012—RI revision presented in May 2012 by GEI Consultants, Inc. 

• 2013—Feasibility Study conducted by ARCADIS to evaluate remedial alternatives 

• 2014 – Record of Decision (ROD), Site No. 344045, issued by NYSDEC and with 

the concurrence of New York State Department of Health (NYSDOH) in March 

2014  

Based on these investigations and consistent with the ROD, MGP-impacted 

materials, including nonaqueous phase liquid (NAPL), primarily coal tar NAPL, are 

present at the site and are responsible for most of the environmental impacts resulting 

from the MGP operations. The primary chemical constituents of concern (COCs) 

associated with coal tar are benzene, toluene, ethyl benzene, xylenes, and polycyclic 

aromatic hydrocarbons (PAHs). A full description of the nature and extent of the 

contaminants is provided in the Feasibility Study report and the ROD. 

2.4 Remedial Action Objectives  

 The Remedial Action Objectives (RAOs) for the Site presented in the feasibility 

study by ARCADIS in October 2013 and incorporated into the ROD are as follows: 

 2.4.1 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 
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• 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.  

 2.4.2 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.  

 2.4.3 Soil Vapor 

 RAOs for Public Health Protection 

• Mitigate impacts to public health resulting from existing, or the potential for, 

soil vapor intrusion (VI) into buildings at a site.  

2.5 Remaining Contamination 

The remaining contamination left at the site  includes impacted soils at depth, the 

ISS monolith, and impacted groundwater.  Soil impacts below 35 ft. were left in place.   

Contaminated soil was encapsulated within the ISS monolith in several areas on the site 

in accordance with the approved Remedial Design for the site.  The ISS was completed to 

the design depths shown in the RA design.  As noted in the Pre-Design Investigation 

Report and Remedial Design Work Plan (RDWP), contamination at the site will remain 

under the formed ISS monolith.  Some remaining contamination was left under the 

inactive New Jersey Transit railroad berm because of access limitations recognized in the 

ROD: “Coal tar embedded within the embankment of the abandoned railroad berm on the 

State of New Jersey property will not require removal due to its greater depth and 
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apparent immobility, as well as embankment stability concerns.” Figures 5, 6, and 

7 summarize the results of soil samples remaining at the site after completion of 

Remedial Action that exceed SCOs, in soil 0-15 ft bgs, 15-45 ft bgs, and greater than 

45 ft bgs, respectively. 

Review of the Site groundwater conditions indicate limited groundwater impacts 

in the shallow and deep zones. Cyanide, benzene, toluene, ethylene, xylene, and 

polyaromatic hydrocarbon compounds have historically been detected in site monitoring 

wells.  Details of groundwater contamination are located within the Groundwater 

Monitoring Plan.  
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3.0 INSTITUTIONAL AND ENGINEERING CONTROL PLAN 
3.1 General 

Since remaining contamination exists at the site, Institutional Controls (ICs) and 

Engineering Controls (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 is one component of the SMP and is subject to 

revision by the NYSDEC.  

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, such as the implementation of the Excavation Work Plan (EWP) (as 

provided in Appendix B) for the proper handling of remaining contamination 

that may be disturbed during maintenance or redevelopment work on the site; 

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. 

3.2 Institutional Controls 

A series of ICs is required by the Remedial Design Work Plan 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 

or industrial uses only. Adherence to these ICs on the site is required by the 

Environmental Easement and will be implemented under this SMP. ICs identified in the 



SMP Template: August 2015 

Site Management Plan, Site # 344045 14 

Environmental Easement may not be discontinued without an amendment to or 

extinguishment of the Environmental Easement. The SMP, and the Environmental 

Easements when applicable, will be implemented within the boundaries depicted on 

Figure 3.  

ICs for the site will be imposed in the form of an environmental easement for the 

site and the offsite affected area owned by O&R, and an SMP (subject to agreement) for 

the State of New Jersey-owned affected property, that: 

1. Requires the remedial party or site owner to complete and submit to NYSDEC 

a periodic certification of ICs and ECs in accordance with 6 NYCRR Part 

375-1.8 (h)(3) 

2. Allows the use and development of the controlled properties for commercial 

and industrial uses as defined by 6 NYCRR Part 375-1.8(g), although land use 

is subject to local zoning laws 

3. Restricts the use of groundwater as a source of potable or process water, 

without necessary water quality treatment as determined by NYSDOH or the 

county department of health. The use of groundwater underlying the property 

is prohibited without the necessary water quality treatment as determined by 

the NYSDOH or the Rockland County Department of Health to render it safe 

for use as drinking water or for industrial purposes, and the use must first 

notify and obtain written approval to do so from the Department. 

4. Requires compliance with the NYSDEC-approved SMP 

• 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 the 

SMP.  

• Groundwater and other environmental or public health monitoring must be 

performed as defined in this SMP.  

• Data and information pertinent to site management must be reported at the 

frequency and in a manner as defined in this SMP. 
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• 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. 

• 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 3, 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. 

3.3  Engineering Controls 

ECs include the solidified soil of the ISS, the required cover and backfill system, 

and sparge wells. This includes, but is not limited to, the following: 

1. Solidified soil located within the ISS area. 

2. Cover and backfill located throughout the site 

3. Sparge wells in place as groundwater contingency measures. Sparge well 

locations are shown on Figure 4. 

4. An excavation plan that details the provisions for management of future 

excavations in areas of remaining contamination and/or ISS areas. 
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5. A provision for evaluating the potential for soil VI as defined in the SMP for 

any buildings developed on affected properties, including provisions for 

implementing actions recommended to address exposures related to soil VI. 

6. Provisions for managing and inspecting the identified ECs. 

7. Maintaining site access controls and NYSDEC notification. 

8. The steps necessary for the periodic reviews and certification of the ICs and 

ECs. 

3.3.1 Solidified Soil  

Excavation, ISS, and jet grouting were used to address impacted soil at depths up 

to 35 feet bgs. Each ISS treatment area was pre-excavated to an approximate depth of 

5 to 10 feet bgs to remove physical obstructions, grossly contaminated soils, soil 

containing visual coal tar or NAPL, and soil containing PAHs exceeding 500 mg/kg. ISS 

treatment was conducted using auger mixing, bucket mixing, or jet grouting methods to 

solidify impacted soil. Following excavation and ISS, the stabilized soil is left in place. 

All ISS areas include a Site cover. As built drawings, showing excavation extent, ISS 

extent, and jet grouting locations are provided in Appendix G. 

3.3.2 Cover  

Exposure to remaining contamination at the site is prevented by a cover system 

placed over the site. The Excavation Work Plan (EWP) provided in Appendix B outlines 

the procedures required to be implemented in the event the cover system, and potentially 

the ISS area, are breached, penetrated or temporarily removed, and any underlying 

remaining contamination is disturbed. Breach of the site’s cover system must be overseen 

by a Professional Engineer (PE) who is licensed and registered in New York State or a 

qualified person who directly reports to a PE who is licensed and registered in New York 

State.  

Procedures for the inspection of this cover are provided in the Monitoring and 

Sampling Plan included in Section 4.0 of this SMP. Any work conducted pursuant to the 

EWP must also be conducted in accordance with the procedures defined in a Health and 
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Safety Plan (HASP) and associated Community Air Monitoring Plan (CAMP) were 

prepared and submitted previously to the NYSDEC. 

Figure 3 presents the location of the cover system and applicable demarcation 

layers. Cover thickness varies depending on property and future site use.  Details of cover 

thickness are provided below.  

3.3.2.1 Property Owned by O&R 

For areas of the site owned by O&R, a site cover was required to allow for 

commercial use. The cover consists either of the structures such as buildings, pavement, 

and sidewalks comprising the site development, or a soil and/or gravel cover in areas 

where the upper 1 foot of exposed surface soil exceeded the applicable soil cleanup 

objectives (SCOs). Where the cover was required, it consisted of a minimum of 1 foot of 

soil meeting the SCOs for cover material with gravel top layer, as needed to restore the 

site, as set forth in 6 NYCRR Part 375-6.7(d) for commercial use. The cover was placed 

over a demarcation layer, with the upper 6 inches of soil of sufficient quality to maintain 

a vegetation layer. Where the cover was required over the onsite ISS treatment area, it 

consisted of a minimum of 4 feet of soil meeting the SCOs for commercial use. Because 

the site is within a regulated 100-year floodplain, the final elevation after construction of 

the cover was such that it will not cause an increase in net fill for the site.  

3.3.2.2 Property Owned by the State of New Jersey 

For areas of the site owned by the State of New Jersey, backfill over the ISS 

treatment area consist of a minimum of 4 feet of soil. The upper 2 feet meet the SCOs for 

unrestricted use as set forth in 6 NYCRR Part 375. Below this layer, existing soil on the 

State of New Jersey-owned property that meets the SCOs for commercial and 

groundwater protection was used for backfill. Implementation of this backfill requirement 

is subject to this SMP and an agreement with the State of New Jersey. No soil from the 

O&R-owned areas of the site was placed on areas owned by the State of New Jersey. 

Because the site is within a regulated 100-year floodplain, the final elevation after 

construction of the cover was such that it will not cause an increase in net fill for the site. 
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3.3.3 Sparge Wells 

Sparge wells are installed as groundwater contingency measures. The sparge 

wells could be utilized at the site to provide a treatment barrier for dissolved-phase 

contaminants if needed. There are 34 sparge wells, each include four 1-inch sparge points 

to depths of 100, 75, 50, and 25 feet below grade and six piezometers with three 1-inch 

monitoring points to depths of 75, 50, and 25 feet below grade. All sparge wells and 

piezometers were finished at grade with caps, 18-inch diameter heavy-duty steel road 

boxes, and concrete aprons. Sparge well locations are shown in Figure 4.  

3.3.4  Criteria for Completion of Remediation 

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 as per the 

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. 
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 3.3.4.1 – ISS Areas and Covers 

 Covers are permanent controls and the quality and integrity of this system will be 

inspected at regular intervals in accordance with this SMP until NYSDEC soil cleanup 

standards have been met  

 3.3.4.2 – Sparge Wells 

All sparge wells and piezometers are temporary controls and the quality and 

integrity of each well will be inspected at regular intervals in accordance with this SMP  

until it has been determined that the sparge wells can be decommissioned. 

 3.3.5 - Monitoring Wells associated with Monitored Natural Attenuation 

Monitored natural attenuation is not a component of the ROD; nevertheless, 

groundwater monitoring activities to assess natural attenuation are currently used, as 

determined by the NYSDEC with consultation with NYSDOH, until residual 

groundwater concentrations are found to be consistently below ambient water quality 

standards, the site SCGs, or have become asymptotic at an acceptable level over an 

extended period. In the event that monitoring data indicates that monitoring for natural 

attenuation may no longer be required, a proposal to discontinue the system 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.  
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4.0 MONITORING AND SAMPLING PLAN 

4.1 General 

This Monitoring and Sampling Plan describes the measures for evaluating the 

overall performance and effectiveness of the remedy. This Monitoring and Sampling Plan 

may only be revised with the approval of the NYSDEC. Details regarding the sampling 

procedures, data quality usability objectives, analytical methods, etc. for all samples 

collected as part of site management for the site are included in the Groundwater 

Monitoring Plan provided in Appendix D. 

This Monitoring and Sampling Plan describes the methods to be used for: 

• Sampling and analysis of all appropriate media.

• Assessing compliance with applicable NYSDEC standards, criteria and

guidance (SCGs), particularly groundwater standards and Part 375 SCOs for

soil; and

• Evaluating site information periodically to confirm that the remedy continues

to be effective in protecting public health and the environment.

To adequately address these issues, this Monitoring and Sampling Plan provides 

information on: 

• Sampling locations, protocol and frequency.

• Information on all designed monitoring systems.

• Analytical sampling program requirements.

• Inspection and maintenance requirements for monitoring wells.

• Monitoring well decommissioning procedures; and

• Annual inspection and periodic certification.

Reporting requirements are provided in Section 7.0 of this SMP. 
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4.2 Site – wide Inspection 

Site-wide inspections will be performed at a minimum of once per year. 

Modification to the frequency or duration of the inspections will require approval from 

NYSDEC. Site-wide inspections will also be performed after all severe weather 

conditions that may affect ECs or monitoring devices. During these inspections, an 

inspection form will be completed. The form will compile sufficient information to assess 

the following: 

• Compliance with all ICs, including site usage. 

• An evaluation of the condition and continued effectiveness of ECs. 

• General site conditions at the time of the inspection. 

• The site management activities being conducted including, where appropriate, 

confirmation sampling and a health and safety inspection; and 

• Confirm that site records are up to date. 

Inspections of all remedial components installed at the site will be conducted. A 

comprehensive site-wide inspection will be conducted and documented according to the 

SMP schedule, regardless of the frequency of the Periodic Review Report. The 

inspections will determine and document the following: 

• Whether ECs continue to perform as designed. 

• If these controls continue to be protective of human health and the 

environment. 

• Compliance with requirements of this SMP and the Environmental Easement. 

• Achievement of remedial performance criteria; and 

• If site records are complete and up to date; and 

Reporting requirements are outlined in Section 7.0 of this plan. 

Inspections will also be performed in the event of an emergency. If an emergency, 

such as a natural disaster or an unforeseen failure of any of the ECs occurs that reduces or 

has the potential to reduce the effectiveness of ECs in place at the site, verbal notice to 
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the NYSDEC must be given by noon of the following day. In addition, an inspection of 

the site will be conducted within 5 days of the event to verify the effectiveness of the 

IC/ECs implemented at the site by a qualified environmental professional, as determined 

by the NYSDEC. Written confirmation must be provided to the NYSDEC within 7 days 

of the event that includes a summary of actions taken, or to be taken, and the potential 

impact to the environment and the public. The remedial party will submit follow-up 

status reports to the NYSDEC within 45 days of the event on actions taken to respond to 

any emergency event requiring ongoing responsive action, describing and documenting 

actions taken to restore the effectiveness of the ECs. 

4.3 Post-Remediation Media Monitoring and Sampling 

Samples shall be collected from the groundwater on a routine basis. Sampling locations, 

required analytical parameters, schedule, detailed sample collection and analytical 

procedures, and protocols are provided in the Groundwater Monitoring Plan  in Appendix 

D. Modification to the frequency or sampling requirements will require approval from the

NYSDEC.

4.4  Groundwater Sampling

Groundwater monitoring will be performed every fifteen months to assess the 

performance of the remedy. Modification to the frequency or sampling requirements will 

require approval from the NYSDEC. 

The network of monitoring wells has been installed to monitor upgradient, on-site 

and downgradient groundwater conditions at the site. Wells identification numbers, as 

well as the purpose, location, depths, diameter, screened intervals, and monitoring well 

construction logs of the wells, can be found in the Groundwater Monitoring Plan  in 

Appendix D.   

If biofouling or silt accumulation occurs in the on-site and/or off-site monitoring 

wells, the wells will be physically agitated/surged and redeveloped. Additionally, 

monitoring wells will be properly decommissioned and replaced, if an event renders the 

wells unusable.  
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Repairs and/or replacement of wells in the monitoring well network will be 

performed based on assessments of structural integrity and overall performance.  

The NYSDEC will be notified prior to any repair or decommissioning of any 

monitoring well for the purpose of replacement, and the repair or decommissioning and 

replacement process will be documented in the subsequent Periodic Review Report. Well 

decommissioning without replacement will be done only with the prior approval of the 

NYSDEC. Well abandonment will be performed in accordance with NYSDEC’s 

guidance entitled “CP-43: Groundwater Monitoring Well Decommissioning Procedures.”  

Monitoring wells that are decommissioned because they have been rendered unusable 

will be replaced in kind in the nearest available location, unless otherwise approved by 

the NYSDEC. 

The sampling frequency may only be modified with the approval of the 

NYSDEC. This SMP will be modified to reflect changes in sampling plans approved by 

the NYSDEC.  

Deliverables for the groundwater monitoring program are specified in Section 7.0 

– Reporting Requirements.  

4.5 Public Water Supply Protection and Mitigation Plan 

 Due to proximity of the Site to the Village of Suffern public water supply well 

field, the selected remedy required the development and implementation of a Public 

Water Supply Protection and Mitigation Plan’s purpose is to: 

a) Evaluate the existing long-term groundwater monitoring program and determine 

whether additional sentinel monitoring points and/or increased sampling 

frequency are necessary to ensure adequate detection and warning of potential 

MGP-contamination into the public water supply, 

b) As necessary, install wellhead treatment systems or comparable alternative 

measures, or upgrade existing systems, for public water supply wells that are 

threatened or impacted by MGP related contamination in the future. 

c) Provide immediate notification to the New York State Department of 

Environmental Conservation (NYSDEC), New York State Department of Health 

(NYSDOH), Rockland County Health Department (RCHD), and the Village of 
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Suffern if MGP-contaminant concentrations in a sentinel well(s) exceed a 

specified action level and implement appropriate response actions.  

Details regarding the sampling procedures, data quality usability objectives, analytical 

methods, etc. for all samples collected as part of site management for the site are included 

in the Public Water Supply Protection and Mitigation Plan provided in Appendix I. 
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5.0 OPERATION AND MAINTENANCE PLAN 

The site remedy does not rely on any mechanical systems, such as groundwater 

treatment systems, sub-slab depressurization systems or air sparge/soil vapor extraction 

systems to protect public health and the environment. Therefore, the operation and 

maintenance of such components is not included in this SMP. 
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6.0 PERIODIC ASSESSMENTS/EVALUATIONS 

6.1 Climate Change Vulnerability Assessment 

Increases in both the severity and frequency of storms/weather events, an increase 

in sea level elevations along with accompanying flooding impacts, shifting precipitation 

patterns and wide temperature fluctuation, resulting from global climactic change and 

instability, have the potential to significantly impact the performance, effectiveness and 

protectiveness of a given site and associated remedial systems. Vulnerability assessments 

provide information so that the site and associated remedial systems are prepared for the 

impacts of the increasing frequency and intensity of severe storms/weather events and 

associated flooding.  

This section provides a summary of vulnerability assessments that will be 

conducted for the site during periodic assessments, and briefly summarizes the 

vulnerability of the site and/or engineering controls to severe storms/weather events and 

associated flooding.  

A brief qualitative assessment of potential areas of climate change vulnerabilities 

associated with the Site was performed, primarily based on the review of site 

information, and published case studies and literature relevant to the site’s geographic 

location and physical conditions. Potential vulnerabilities that were considered are the 

following:  

• Flooding: According to the Federal Emergency Management Agency (FEMA) 

Flood Hazard Boundary map, the Site is located under Zone AE. This zone is 

described as the 100-year flood level, which “will be inundated by the flood 

event having a 1-percent chance of being equaled or exceeded in any given 

year” (FEMA.gov).  

• Site Drainage and Storm Water Management: There are no areas of the site 

that present evidence of flooding during severe rain events due to insufficient 

groundwater recharge capabilities or inadequate storm water management 

systems. 
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• Erosion: There are no areas at the Site that present evidence of erosion or 

areas that could be susceptible to erosion during periods of severe rain events. 

The Site is relatively flat.  

• High Wind: There are no areas of the Site and remedial systems that may be 

susceptible to damage from the wind.  

• Spill/Contaminant Release: Non-hazardous waste if present at the Site and not 

immediately removed upon generation, gets drummed and subsequently 

transported offsite for disposal.  
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7.0.  REPORTING REQUIREMENTS 

7.1 Site Management Reports 

All site management inspection, maintenance and monitoring events will be 

recorded on the appropriate site management forms. These forms are subject to NYSDEC 

revision. Site management inspection, maintenance, and monitoring events will be 

conducted by a Professional Engineer (PE) who is licensed and registered in New York 

State, or a qualified person who directly reports to a PE who is licensed and registered in 

New York State. 

All applicable inspection forms and other records, including media sampling data 

and system maintenance reports, generated for the site during the reporting period will be 

provided in electronic format to the NYSDEC in accordance with the requirements of 

Table 7 and summarized in the Periodic Review Report. 

Table 7: Schedule of Interim Monitoring/Inspection Reports 

* The frequency of events will be conducted as specified until otherwise approved by the 
NYSDEC. 

All interim monitoring/inspections reports will include, at a minimum:  

• Date of event or reporting period. 

• Name, company, and position of person(s) conducting monitoring/inspection 

activities.  

• Description of the activities performed.  

Task/Report Reporting Frequency* 

Groundwater Monitoring Report  

Prepared as part of each event, to be 

attached to Periodic Review Report (every 

three years) for submittal to NYSDEC 

Inspection Report 

Prepared as part of each inspection, to be 

attached to Periodic Review Report (every 

three years) for submittal to NYSDEC 

Periodic Review Report Every three years 
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• Where appropriate, color photographs or sketches showing the approximate 

location of any problems or incidents noted (included either on the 

checklist/form or on an attached sheet).  

• Type of samples collected (e.g., sub-slab vapor, indoor air, outdoor air, etc).  

• Copies of all field forms completed (e.g., well sampling logs, 

chain-of-custody documentation, etc.).  

• Sampling results in comparison to appropriate standards/criteria. 

• A figure illustrating sample type and sampling locations. 

• Copies of all laboratory data sheets and the required laboratory data 

deliverables required for all points sampled (to be submitted electronically in 

the NYSDEC-identified format). 

• Any observations, conclusions, or recommendations; and 

• A determination as to whether contaminant conditions have changed since the 

last reporting event. 

Routine maintenance event reporting forms will include, at a minimum: 

• Date of event. 

• Name, company, and position of person(s) conducting maintenance activities.  

• Description of maintenance activities performed. 

• Any modifications to the system. 

• Where appropriate, color photographs or sketches showing the approximate 

location of any problems or incidents noted (included either on the 

checklist/form or on an attached sheet); and, 

• Other documentation such as copies of invoices for maintenance work, 

receipts for replacement equipment, etc., (attached to the checklist/form).  

Non-routine maintenance event reporting forms will include, at a minimum:  

• Date of event. 
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• Name, company, and position of person(s) conducting non-routine 

maintenance/repair activities.  

• Description of non-routine activities performed. 

• Where appropriate, color photographs or sketches showing the approximate 

location of any problems or incidents (included either on the form or on an 

attached sheet); and  

• Other documentation such as copies of invoices for repair work, receipts for 

replacement equipment, etc. (attached to the checklist/form).  

 Data will be reported in digital format as determined by the NYSDEC. Currently, 

data is to be supplied electronically and submitted to the NYSDEC EQuISTM database in 

accordance with the requirements found at this link 

http://www.dec.ny.gov/chemical/62440.html. 

7.2 Periodic Review Report 

A Periodic Review Report (PRR) will be submitted to the Department beginning 

sixteen (16) months after the Certificate of Completion or equivalent document e.g., 

Satisfactory Completion Letter, No Further Action Letter, etc.is issued. After the change 

in schedule conveyed in this SMP Revision No. 1, PRRs shall be submitted every three 

years to the Department or at another frequency as may be required by the Department. In 

the event that the site is subdivided into separate parcels with different ownership, a 

single Periodic Review Report will be prepared that addresses the site described in the 

Environmental Easement. The report will be prepared in accordance with NYSDEC’s 

DER-10 and submitted within 30 days of the end of each certification period. Media 

sampling results will also be incorporated into the Periodic Review Report. The report 

will include:  

• Identification, assessment and certification of all ECs/ICs required by the 

remedy for the site.  

• Results of the required annual site inspections and severe condition 

inspections, if applicable. 
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• All applicable site management forms and other records generated for the site 

during the reporting period in the NYSDEC-approved electronic format, if not 

previously submitted. 

• A summary of any discharge monitoring data and/or information generated 

during the reporting period, with comments and conclusions. 

• Data summary tables and graphical representations of contaminants of 

concern by media (groundwater, soil vapor, etc.), which include a listing of all 

compounds analyzed, along with the applicable standards, with all 

exceedances highlighted. These will include a presentation of past data as part 

of an evaluation of contaminant concentration trends. 

• Results of all analyses, copies of all laboratory data sheets, and the required 

laboratory data deliverables for all samples collected during the reporting 

period will be submitted in digital format as determined by the NYSDEC. 

Currently, data is supplied electronically and submitted to the NYSDEC 

EQuISTM database in accordance with the requirements found at this link: 

http://www.dec.ny.gov/chemical/62440.html. 

• A site evaluation, which includes the following: 

a. The compliance of the remedy with the requirements of the site-

specific RAWP, ROD or Decision Document. 

b. The operation and the effectiveness of all treatment units, etc., 

including identification of any needed repairs or modifications. 

c. Any new conclusions or observations regarding site contamination 

based on inspections or data generated by the Monitoring and 

Sampling Plan for the media being monitored.  

d. Recommendations regarding any necessary changes to the remedy 

and/or Monitoring and Sampling Plan; and  
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e. Trends in contaminant levels in the affected media will be evaluated to 

determine if the remedy continues to be effective in achieving 

remedial goals as specified by the Decision Document.  

f. The overall performance and effectiveness of the remedy. 

7.2.1  Certification of Institutional and Engineering Controls 

Following the last inspection of the reporting period, a qualified environmental 

professional or Professional Engineer licensed to practice in New York State will 

prepare, and include in the Periodic Review Report, the following certification as per the 

requirements of NYSDEC DER-10: 

“For each institutional or engineering control identified for the site, I certify that all 

of the following statements are true:  

• The inspection of the site to confirm the effectiveness of the institutional and 

engineering controls required by the remedial program was performed under 

my direction. 

• The institutional control and/or engineering control employed at this site is 

unchanged from the date the control was put in place, or last approved by the 

Department. 

• Nothing has occurred that would impair the ability of the control to protect 

the public health and environment. 

• Nothing has occurred that would constitute a violation or failure to comply 

with any site management plan for this control. 

• Access to the site will continue to be provided to the Department to evaluate 

the remedy, including access to evaluate the continued maintenance of this 

control.  

• If a financial assurance mechanism is required under the oversight document 

for the site, the mechanism remains valid and sufficient for the intended 

purpose under the document. 

• Use of the site is compliant with the environmental easement. 
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• The engineering control systems are performing as designed and are effective. 

• To the best of my knowledge and belief, the work and conclusions described in 

this certification are in accordance with the requirements of the site remedial 

program and generally accepted engineering practices; and 

• The information presented in this report is accurate and complete. 

“I certify that all information and statements in this certification form are true. I 

understand that a false statement made herein is punishable as a Class “A” 

misdemeanor, pursuant to Section 210.45 of the Penal Law. I, [name], of [business 

address], am certifying as Owner’s/Remedial Party’s Designated Site Representative  [I 

have been authorized and designated by all site owners/remedial parties to sign this 

certification] for the site.” 

“I certify that the New York State Education Department has granted a 

Certificate of Authorization to provide Professional Engineering services to the firm that 

prepared this Periodic Review Report.” 

At the end of each certifying period, as determined by the NYSDEC, the 

following certification will be provided to the Department: 

“For each institutional identified for the site, I certify that all of the following 

statements are true: 

• The institutional control employed at this site is unchanged from the date the 

control was put in place, or last approved by the Department. 

• Nothing has occurred that would impair the ability of the control to protect 

the public health and environment. 

• Nothing has occurred that would constitute a violation or failure to comply 

with any site management plan for this control. 

• Access to the site will continue to be provided to the Department to evaluate 

the remedy, including access to evaluate the continued maintenance of this 

control.  
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• If a financial assurance mechanism is required under the oversight document 

for the site, the mechanism remains valid and sufficient for the intended 

purpose under the document. 

• Use of the site is compliant with the environmental easement. 

• The information presented in this report is accurate and complete. 

I certify that all information and statements in this certification form are true. I 

understand that a false statement made herein is punishable as a Class “A” 

misdemeanor, pursuant to Section 210.45 of the Penal Law. I, [name], of [business 

address], am certifying as [Owner or Owner’s Designated Site Representative]:  [and I 

have been authorized and designated by all site owners to sign this certification] for the 

site.” 

The signed certification will be included in the Periodic Review Report. 

The Periodic Review Report will be submitted, in electronic format, to the 

NYSDEC Central Office, Regional Office in which the site is located and the NYSDOH 

Bureau of Environmental Exposure Investigation. The Periodic Review Report may need 

to be submitted in hard-copy format, as requested by the NYSDEC project manager.  

7.3 Corrective Measures Work Plan 

If any component of the remedy is found to have failed, or if the periodic 

certification cannot be provided due to the failure of an institutional or engineering 

control, a Corrective Measures Work Plan will be submitted to the NYSDEC for 

approval. This plan will explain the failure and provide the details and schedule for 

performing work necessary to correct the failure. Unless an emergency condition exists, 

no work will be performed pursuant to the Corrective Measures Work Plan until it has 

been approved by the NYSDEC. 
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APPENDIX A – LIST OF SITE CONTACTS 

Name Phone/Email Address 

Mr. Matthew Levinson – Con Edison 646-385-1691/LevinsonM@coned.com 

Mr. John Spellman - NYSDEC DER 
Project Manager 518-402-9686/john.spellman@dec.ny.gov 

Mr. Anthony Perretta – NYSDOH 
Ms. Maureen Schuck – NYSDOH 

518-402-7860/ BEEI@health.ny.gov  

Mr. Dan Miller – Rockland County 
Department of Health 

845-364-2289/millerd@co.rockland.ny.us 
Environmental Health Office Main 845-364-2608 

Mr. Charles Sawicki – Village of Suffern 
Department of Public Works 845-357-2602/csawicki@suffernvillage.com 
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APPENDIX B – EXCAVATION WORK PLAN (EWP) 

B-1 NOTIFICATION 

 At least 15 days prior to the start of any activity that is anticipated to encounter 

remaining contamination or breach or alter the site’s cover system, the site owner or their 

representative will notify the NYSDEC. Table B-1 includes contact information for the 

above notification. The information on this table will be updated as necessary to provide 

accurate contact information. A full listing of site-related contact information is provided 

in Appendix A. 

Table B-1: Notifications* 

Mr. John Spellman - NYSDEC DER Project 
Manager 

518-402-9686/john.spellman@dec.ny.gov 

  

  

* Note: Notifications are subject to change and will be updated as necessary. 

This notification will include: 

 A detailed description of the work to be performed, including the location and 

areal extent of excavation, plans/drawings for site re-grading, intrusive 

elements or utilities to be installed below the soil cover, estimated volumes of 

contaminated soil to be excavated modifications of truck routes, and any work 

that may impact an engineering control. 

 A summary of environmental conditions anticipated to be encountered in the 

work areas, including the nature and concentration levels of contaminants of 

concern, potential presence of grossly contaminated media, and plans for any 

pre-construction sampling.  

 A schedule for the work, detailing the start and completion of all intrusive 

work and submittals (e.g., reports) to the NYSDEC documenting the 

completed intrusive work.  
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 A summary of the applicable components of this EWP, 29 CFR 1910.120 and 

29 CFR 1926 Subpart P.  

 A statement that the work will be performed in compliance with this EWP and 

29 CFR 1910.120.  

 A copy of the contractor’s health and safety plan (HASP), in electronic 

format, if it differs from the HASP submitted previously to the NYSDEC.   

 Identification of disposal facilities for potential waste streams; and  

 Identification of sources of any anticipated backfill, along with the required 

request to import form (Appendix B-1) and supporting documentation 

including, but not limited to, all required chemical testing results.  

The NYSDEC project manager will review the notification and may impose 

additional requirements for the excavation that are not listed in this EWP. The alteration, 

restoration and modification of engineering controls must conform with Article 

145 Section 7209 of the Education Law regarding the application professional seals and 

alterations. 

B-2  SOIL SCREENING METHODS  

Visual, olfactory and instrument-based (e.g. photoionization detector) soil 

screening will be performed by a qualified environmental professional during all 

excavations into known or potentially contaminated material (remaining contamination) 

or a breach of the cover system. A qualified environmental professional as defined in 

6 NYCRR Part 375, a PE who is licensed and registered in New York State, or a 

qualified person who directly reports to a PE who is licensed and registered in New York 

State will perform the screening.  Soil screening will be performed when invasive work is 

done and will include all excavation and invasive work performed during development, 

such as excavations for foundations and utility work, after issuance of the COC.  

Soils will be segregated based on previous environmental data and screening 

results into material that requires off-site disposal and material that requires testing to 
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determine if the material can be reused on-site as soil beneath a cover or if the material 

can be used as cover soil.  

B-3  SOIL STAGING METHODS 

Soil stockpiles will be continuously encircled with a berm and/or silt fence. Hay 

bales will be used as needed near catch basins, surface waters and other discharge points. 

Stockpiles will be kept covered at all times with appropriately anchored tarps. 

Stockpiles will be routinely inspected and damaged tarp covers will be promptly 

replaced. 

Stockpiles will be inspected at a minimum once each week and after every storm 

event. Results of inspections will be recorded in a logbook and maintained at the Site and 

available for inspection by NYSDEC. 

B-4  MATERIALS EXCAVATION AND LOAD-OUT 

A qualified environmental professional as defined in 6 NYCRR Part 375, a PE 

who is licensed and registered in New York State, or person who directly reports to a PE 

who is licensed and registered in New York State will oversee all invasive work and the 

excavation and load-out of all excavated material.  

The owner of the property and remedial party (if applicable) and its contractors 

are responsible for safe execution of all invasive and other work performed under this 

Plan. 

The presence of utilities and easements on the site will be investigated by the 

qualified environmental professional. It will be determined whether a risk or impediment 

to the planned work under this SMP is posed by utilities or easements on the site. A 

utility stakeout will be completed prior to ground intrusive activities. 

Loaded vehicles leaving the site will be appropriately lined, tarped, securely 

covered, manifested, and placarded in accordance with appropriate Federal, State, local, 

and NYSDOT requirements (and all other applicable transportation requirements). 

Trucks transporting contaminated soil must have either tight-fitting opaque covers that 

are secured on the sides and/or back, or opaque covers that are locked on all sides. 
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A truck wash will be operated on-site, as appropriate. The qualified 

environmental professional will be responsible for ensuring that all outbound trucks will 

be washed at the truck wash before leaving the site until the activities performed under 

this section are complete Truck wash waters will be collected and disposed of off-site in 

an appropriate manner. 

Locations where vehicles enter or exit the site shall be inspected daily for 

evidence of off-site soil tracking. 

The qualified environmental professional will be responsible for ensuring that all 

egress points for truck and equipment transport from the site are clean of dirt and other 

materials derived from the site during intrusive excavation activities. Cleaning of the 

adjacent streets will be performed as needed to maintain a clean condition with respect to 

site-derived materials. Material accumulated from the street cleaning and egress cleaning 

activities will be disposed off-site at a permitted landfill facility in accordance with all 

applicable local, State, and Federal regulations. 

B-5  MATERIALS TRANSPORT OFF-SITE 

All transport of materials will be performed by licensed haulers in accordance 

with appropriate local, State, and Federal regulations, including 6 NYCRR Part 364. 

Haulers will be appropriately licensed and trucks properly placarded. Material 

transported by trucks exiting the site will be secured with tight-fitting covers. Loose-

fitting canvas-type truck covers will be prohibited. If loads contain wet material capable 

of producing free liquid, truck liners will be used. 

Truck transport route is shown in Figure B-1. All trucks loaded with site materials 

will exit the vicinity of the site using only these approved truck routes. This is the most 

appropriate route and takes into account: (a) limiting transport through residential areas 

and past sensitive sites; (b) use of city mapped truck routes; (c) prohibiting off-site 

queuing of trucks entering the facility; (d) limiting total distance to major highways; (e) 

promoting safety in access to highways; and (f) overall safety in transport; [(g) 

community input where necessary. 
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Trucks will be prohibited from stopping and idling in the neighborhood outside 

the project site. 

Egress points for truck and equipment transport from the site will be kept clean of 

dirt and other materials during site remediation and development. 

Queuing of trucks will be performed on-site in order to minimize off-site 

disturbance. Off-site queuing will be prohibited. 

B-6 MATERIALS DISPOSAL OFF-SITE 

All material excavated and removed from the site will be treated as contaminated 

and regulated material and will be transported and disposed in accordance with all local, 

State (including 6NYCRR Part 360) and Federal regulations. If disposal of material from 

this site is proposed for unregulated off-site disposal (i.e. clean soil removed for 

development purposes), a formal request with an associated plan will be made to the 

NYSDEC. Unregulated off-site management of materials from this site will not occur 

without formal NYSDEC approval. 

Off-site disposal locations for excavated soils will be identified in the pre-

excavation notification. This will include estimated quantities and a breakdown by class 

of disposal facility if appropriate, i.e. hazardous waste disposal facility, solid waste 

landfill, petroleum treatment facility, C/D recycling facility, etc. Actual disposal 

quantities and associated documentation will be reported to the NYSDEC in the Periodic 

Review Report. This documentation will include waste profiles, test results, facility 

acceptance letters, manifests, bills of lading and facility receipts. 

Non-hazardous historic fill and contaminated soils taken off-site will be handled 

consistent with 6 NYCRR Parts 360, 361, 362, 363, 364 and 365, as a Municipal Solid 

Waste per 6NYCRR Part 360-1.2 at minimum. Material that does not meet Unrestricted 

SCOs is prohibited from being taken to a New York State C&D debris recovery facility 

(6NYCRR Part 360-15 registered or permitted Facility). 

B-7 MATERIALS REUSE ON-SITE    

The qualified environmental professional, as defined in 6 NYCRR Part 375, will 

ensure that procedures defined for materials reuse in this SMP are followed and that 
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unacceptable material does not remain on-site. Contaminated on-site material, including 

historic fill and contaminated soil, that is acceptable for reuse on-site will be placed 

below the demarcation layer or impervious surface, and will not be reused within a cover 

system, within landscaping berms. Contaminated on-site material may only be used 

beneath the site cover or as backfill for subsurface utility lines with prior approval from 

the DEC project manager. 

Proposed materials for reuse on-site must be sampled for full suite analytical 

parameters including per- and polyfluoroalkyl substances (PFAS) and 1,4-dioxane. The 

sampling frequency will be in accordance with DER-10 Table 5.4(e)10 unless prior 

approval is obtained from the NYSDEC project manager for modification of the sampling 

frequency. The analytical results of soil/fill material testing must meet the site use criteria 

presented in NYSDEC DER-10 Appendix 5 – Allowable Constituent Levels for Imported 

Fill or Soil for all constituents listed, and the NYSDEC Sampling, Analysis, and 

Assessment of Per- and Polyfluoroalkyl Substances [November 2022 or date of current 

version, whichever is later] guidance values. Approvals for modifications to the 

analytical parameters must be obtained from the NYSDEC project manager prior to the 

sampling event. 

Soil/fill material for reuse on-site will be segregated and staged as described in 

Sections B-2 and B-3 of this EWP. The anticipated size and location of stockpiles will be 

provided in the 15-day notification to the NYSDEC project manager. Stockpile locations 

will be based on the location of site excavation activities and proximity to nearby site 

features. Material reuse on-site will comply with requirements of NYSDEC DER-10 

Section 5.4(e)4. Any modifications to the requirements of DER-10 Section 5.4(e)4 must 

be approved by the NYSDEC project manager. 

Any demolition material proposed for reuse on-site will be sampled for asbestos 

and the results will be reported to the NYSDEC for acceptance. Concrete crushing or 

processing on-site will not be performed without prior NYSDEC approval. Organic 

matter (wood, roots, stumps, etc.) or other solid waste derived from clearing and 

grubbing of the site will not be reused on-site.  

B-8 FLUIDS MANAGEMENT 
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All liquids to be removed from the site, including but not limited to, excavation 

dewatering, decontamination waters and groundwater monitoring well purge and 

development waters, will be handled, transported and disposed in accordance with 

applicable local, State, and Federal regulations. Dewatering, purge and development 

fluids will not be recharged back to the land surface or subsurface of the site, and will be 

managed off-site at a permitted facility, unless prior approval is obtained from NYSDEC. 

Discharge of water generated during large-scale construction activities to surface 

waters (i.e. a local pond, stream or river) will be performed under a SPDES permit. 

B-9 COVER SYSTEM RESTORATION 

After the completion of soil removal and any other invasive activities the cover system 

will be restored in a manner that complies with the RDWP and Record of Decision. For 

areas of the site owned by O&R, the existing site cover consist either of the structures 

such as buildings, pavement, sidewalks comprising the site development, or a soil cover 

of a minimum of 1 foot of soil meeting the SCOs for cover material as set forth in 6 

NYCRR Part 375-6.7(d) for commercial use. The soil cover was placed over a 

demarcation layer, with the upper 6 inches of soil of sufficient quality to maintain a 

vegetation layer. Where the soil cover was required over the onsite ISS treatment area, it 

consisted of a minimum of 4 feet of soil meeting the SCOs for commercial use.  

For areas of the site owned by the State of New Jersey, backfill over the ISS 

treatment area consist of a minimum of 4 feet of soil. The upper 2 feet meet the SCOs for 

unrestricted use as set forth in 6 NYCRR Part 375. Below this layer, existing soil on the 

State of New Jersey-owned property that meets the SCOs for commercial and 

groundwater protection was used for backfill.  

The demarcation layer, consisting of orange snow fencing material, white 

geotextile or equivalent material, etc. will be replaced to provide a visual reference to the 

top of the remaining contamination zone, the zone that requires adherence to special 

conditions for disturbance of remaining contaminated soils defined in this SMP. If the 

type of cover system changes from that which exists prior to the excavation (i.e., a soil 

cover is replaced by asphalt), this will constitute a modification of the cover element of 
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the remedy and the upper surface of the remaining contamination. A figure showing the 

modified surface will be included in the subsequent Periodic Review Report and in an 

updated SMP. The alteration, restoration and modification of engineering controls must 

conform with Article 145 Section 7209 of the Education Law regarding the application 

professional seals and alterations. 

B-10 BACKFILL FROM OFF-SITE SOURCES 

All materials proposed for import onto the site will be approved by the qualified 

environmental professional, as defined in 6 NYCRR Part 375,  and will be in compliance 

with provisions in this SMP prior to receipt at the site.  A Request to Import/Reuse Fill or 

Soil form, which can be found at http://www.dec.ny.gov/regulations/67386.html, will be 

prepared and submitted to the NYSDEC project manager allowing a minimum of 5 

business days for review. A copy of the form is presented in Attachment B-1 

Material from industrial sites, spill sites, or other environmental remediation sites 

or potentially contaminated sites will not be imported to the site. 

All imported soils will meet the backfill and cover soil quality standards 

established in 6NYCRR 375-6.7(d) and DER-10 Appendix 5 for commercial use. Based 

on an evaluation of the land use, protection of groundwater and protection of ecological 

resources criteria, the resulting soil quality standards are listed in 6NYCRR 375-6.7(d) 

and DER-10 Appendix 5. Soils that meet ‘exempt’ fill requirements under 6 NYCRR Part 

360, but do not meet backfill or cover soil objectives for this site, will not be imported 

onto the site without prior approval by NYSDEC. Soil material will be sampled for the 

full suite of analytical parameters, including PFAS and 1, 4-dioxane. Solid waste will not 

be imported onto the site.  

Trucks entering the site with imported soils will be securely covered with tight 

fitting covers. Imported soils will be stockpiled separately from excavated materials and 

covered to prevent dust releases. 

B-11 STORMWATER POLLUTION PREVENTION  

Barriers and hay bale checks will be installed and inspected once a week and after 

every storm event. Results of inspections will be recorded in a logbook and maintained at 

http://www.dec.ny.gov/regulations/67386.html
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the site and available for inspection by the NYSDEC. All necessary repairs shall be made 

immediately.  

Accumulated sediments will be removed as required to keep the barrier and hay 

bale check functional.  

All undercutting or erosion of the silt fence toe anchor shall be repaired 

immediately with appropriate backfill materials. 

Manufacturer's recommendations will be followed for replacing silt fencing 

damaged due to weathering.  

Erosion and sediment control measures identified in the SMP shall be observed to 

ensure that they are operating correctly. Where discharge locations or points are 

accessible, they shall be inspected to ascertain whether erosion control measures are 

effective in preventing significant impacts to receiving waters. 

Silt fencing or hay bales will be installed around the entire perimeter of the 

construction area. 

B-12 EXCAVATION CONTINGENCY PLAN 

If underground tanks or other previously unidentified contaminant sources are 

found during post-remedial subsurface excavations or development related construction, 

excavation activities will be suspended until sufficient equipment is mobilized to address 

the condition. The NYSDEC project manager will be promptly notified of the discovery. 

Sampling will be performed on product, sediment and surrounding soils, etc. as 

necessary to determine the nature of the material and proper disposal method. Chemical 

analysis will be performed for a full list of analytes (TAL metals; TCL volatiles and 

semi-volatiles [including 1,4-dioxane], TCL pesticides, PCBs, and PFAS), unless the site 

history and previous sampling results provide a sufficient justification to limit the list of 

analytes. In this case, a reduced list of analytes will be proposed to the NYSDEC for 

approval prior to sampling. Tanks will be closed as per NYSDEC regulations and 

guidance, if encountered. 

Identification of unknown or unexpected contaminated media identified by 

screening during invasive site work will be promptly communicated by phone within two 
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hours to NYSDEC’s Project Manager. Reportable quantities of petroleum product will 

also be reported to the NYSDEC spills hotline. These findings will be also included in the 

Periodic Review Report. 

B-13   COMMUNITY AIR MONITORING PLAN  

The CAMP for the Remedial Action was developed by AECOM and previously 

submitted and approved by NYSDEC. Future excavation activities, if needed,  would be 

performed in accordance with the CAMP; however, portable or fixed monitoring 

equipment could be used depending on the extent and duration of the work.  

B-14  ODOR CONTROL PLAN 

This odor control plan is capable of controlling emissions of nuisance odors off-

site. If nuisance odors are identified at the site boundary, or if odor complaints are 

received, work will be halted and the source of odors will be identified and corrected. 

Work will not resume until all nuisance odors have been abated. NYSDEC and 

NYSDOH will be notified of all odor events and of any other complaints about the 

project. Implementation of all odor controls, including the halt of work, is the 

responsibility of the remedial party’s Remediation Engineer, and any measures that are 

implemented will be discussed in the Periodic Review Report. 

All necessary means will be employed to prevent on- and off-site nuisance odors. 

At a minimum, these measures will include: (a) limiting the area of open excavations and 

size of soil stockpiles; (b) shrouding open excavations with tarps and other covers; and 

(c) using foams to cover exposed odorous soils; If odors develop and cannot be otherwise 

controlled, additional means to eliminate odor nuisances will include: (d) direct load-out 

of soils to trucks for off-site disposal; (e) use of odor suppressant foam or misting 

systems; and, (f) use of staff to monitor odors in surrounding neighborhoods. 

If nuisance odors develop during intrusive work that cannot be corrected, or 

where the control of nuisance odors cannot otherwise be achieved due to on-site 

conditions or close proximity to sensitive receptors, odor control will be achieved by 

sheltering the excavation and handling areas in a temporary containment structure 

equipped with appropriate air venting/filtering systems. 
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B-15 DUST CONTROL PLAN 

Particulate monitoring must be conducted according to the Community Air 

Monitoring Plan (CAMP) provided in Section B-13. If particulate levels at the site exceed 

the thresholds listed in the CAMP or if airborne dust is observed on the site or leaving the 

site, the dust suppression techniques listed below will be employed. The remedial party 

will also take measures listed below to prevent dust production on the site. 

A dust suppression plan that addresses dust management during invasive on-site 

work will include, at a minimum, the items listed below: 

1. Dust suppression will be achieved through the use of a dedicated on-site 

water truck for road wetting. The truck will be equipped with a water 

cannon capable of spraying water directly onto off-road areas including 

excavations and stockpiles.  

2. Clearing and grubbing of larger sites will be done in stages to limit the 

area of exposed, unvegetated soils vulnerable to dust production. 

3. Gravel will be used on roadways to provide a clean and dust-free road 

surface. 

4. On-site roads will be limited in total area to minimize the area required for 

water truck sprinkling. 

Field generation of contaminated or uncontaminated dust and mobilization of 

volatile organic compounds may be reduced by new and traditional Best Management 

Practices (BMPs) such as:  

• Covering excavated areas with biodegradable fabric that also can control erosion 

and serve as a substrate for favorable ecosystems, or with synthetic material that 

can be reused for other onsite or offsite purposes.  

• Spraying water in vulnerable areas, in conjunction with water conservation and 

runoff management techniques.  
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• Securing and covering material in open trucks while hauling excavated material, 

and reusing the covers.  

• Revegetating excavated areas as quickly as possible; and  

• Limiting onsite vehicle speeds to 10 miles per hour. 

Other approaches can be implemented with the approval of NYSDEC’s Project Manager. 

B-16  OTHER NUISANCES 

A plan for rodent control will be developed and utilized by the contractor prior to 

and during site clearing and site grubbing, and during all remedial work. 

A plan will be developed and utilized by the contractor for all remedial work to 

ensure compliance with local noise control ordinances. 

  



SMP Template: August 2015 

Site Management Plan, Site # 344045 50 

APPENDIX C 

RESPONSIBILITIES of 

OWNER and REMEDIAL PARTY 
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Responsibilities 

The responsibilities for implementing the Site Management Plan (“SMP”) for the 

OR – Suffern MGP site (the “site”), number 344045, are divided between the site 

owner(s) and a Remedial Party, as defined below. The owner(s) is/are currently listed as: 

Orange and Rockland Utilities, Inc. (the “owner”). 

Solely for the purposes of this document and based upon the facts related to 

a particular site and the remedial program being carried out, the term Remedial 

Party (“RP”) refers to any of the following: certificate of completion holder, volunteer, 

applicant, responsible party, and, in the event the New York State Department of 

Environmental Conservation (“NYSDEC”) is carrying out remediation or site 

management, the NYSDEC and/or an agent acting on its behalf. The RP is: 

Orange and Rockland Utilities, Inc. 

Nothing on this page shall supersede the provisions of an Environmental 

Easement, Consent Order, Consent Decree, agreement, or other legally binding document 

that affects rights and obligations relating to the site.  

Site Owner’s Responsibilities: 

1.0 The owner shall follow the provisions of the SMP as they relate to future 

construction and excavation at the site. 

2.0 In accordance with a periodic time frame determined by the NYSDEC, the 

owner shall periodically certify, in writing, that all Institutional Controls 

set forth in a(n) Environmental Easement remain in place and continue to 

be complied with. The owner shall provide a written certification to the 

RP, upon the RP’s request, in order to allow the RP to include the 

certification in the site’s Periodic Review Report (PRR) certification to the 

NYSDEC. 

3.0 In the event the site is delisted, the owner remains bound by the 

Environmental Easement and shall submit, upon request by the NYSDEC, 

a written certification that the Environmental Easement is still in place and 

has been complied with. 
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4.0 The owner shall grant access to the site to the RP and the NYSDEC and its 

agents for the purposes of performing activities required under the SMP 

and assuring compliance with the SMP. 

5.0 The owner is responsible for assuring the security of the remedial 

components located on its property to the best of its ability. In the event 

that damage to the remedial components or vandalism is evident, the 

owner shall notify the site’s RP and the NYSDEC in accordance with the 

timeframes indicated in Section 1.3-Notifications. 

6.0 In the event some action or inaction by the owner adversely impacts the 

site, the owner must notify the site’s RP and the NYSDEC in accordance 

with the time frame indicated in Section 1.3- Notifications and (ii) 

coordinate the performance of necessary corrective actions with the RP.  

7.0 The owner must notify the RP and the NYSDEC of any change in 

ownership of the site property (identifying the tax map numbers in any 

correspondence) and provide contact information for the new owner of the 

site properties. 6 NYCRR Part contains notification requirements 

applicable to any construction or activity changes and changes in 

ownership. Among the notification requirements is the following: Sixty 

days prior written notification must be made to the NYSDEC. Notification 

is to be submitted to the NYSDEC Division of Environmental 

Remediation’s Site Control Section. Notification requirements for a 

change in use are detailed in Section 2.4 of the SMP. A 60-Day Advance 

Notification Form and Instructions are found at 

http://www.dec.ny.gov/chemical/76250.html. 

8.0 In accordance with the tenant notification law, within 15 days of receipt, 

the owner must supply a copy of any vapor intrusion data, that is produced 

with respect to structures and that exceeds NYSDOH or OSHA guidelines 

on the site, whether produced by the NYSDEC, RP, or owner, to the 

tenants on the property.  The owner must otherwise comply with the 

http://www.dec.ny.gov/chemical/76250.html
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tenant and occupant notification provisions of Environmental 

Conservation Law Article 27, Title 24. 

Remedial Party Responsibilities 

− The RP must follow the SMP provisions regarding any construction and/or 

excavation it undertakes at the site. 

− The RP shall report to the NYSDEC all activities required for remediation, 

operation, maintenance, monitoring, and reporting. Such reporting includes, 

but is not limited to, periodic review reports and certifications, electronic data 

deliverables, corrective action work plans and reports, and updated SMPs.  

− Before accessing the site property to undertake a specific activity, the RP shall 

provide the owner advance notification that shall include an explanation of the 

work expected to be completed. The RP shall provide to (i) the owner, upon 

the owner’s request, (ii) the NYSDEC, and (iii) other entities, if required by 

the SMP, a copy of any data generated during the site visit and/or any final 

report produced. 

− If the NYSDEC determines that an update of the SMP is necessary, the RP 

shall update the SMP and obtain final approval from the NYSDEC. Within 5 

business days after NYSDEC approval, the RP shall submit a copy of the 

approved SMP to the owner(s). 

− The RP shall notify the NYSDEC and the owner of any changes in RP 

ownership and/or control and of any changes in the party/entity responsible 

for the operation, maintenance, and monitoring of and reporting with respect 

to any remedial system (Engineering Controls). The RP shall provide contact 

information for the new party/entity. Such activity constitutes a Change of 

Use pursuant to 375-1.11(d) and requires 60-days prior notice to NYSDEC. A 

60-Day Advance Notification Form and Instructions are found at 

http://www.dec.ny.gov/chemical/76250.html .  

− The RP shall notify the NYSDEC of any damage to or modification of the 

systems as required under Section 1.3- Notifications of the SMP.  
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− Prior to a change in use that impacts the remedial system or requirements 

and/or responsibilities for implementing the SMP, the RP shall submit to the 

NYSDEC for approval an amended SMP. 

− Any change in use, change in ownership, change in site classification (e.g., 

delisting), reduction or expansion of remediation, and other significant 

changes related to the site may result in a change in responsibilities and, 

therefore, necessitate an update to the SMP and/or updated legal documents. 

The RP shall contact the Department to discuss the need to update such 

documents. 

Change in RP ownership and/or control and/or site ownership does not affect the 

RP’s obligations with respect to the site unless a legally binding document executed by 

the NYSDEC releases the RP of its obligations. 

Future site owners and RPs and their successors and assigns are required to carry out the 

activities set forth above.  
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FIGURE 5POST-REMEDIAL ACTION SUBSURFACE SOIL IMPACTS, 0-15 FT BGSAdapted from GEI Consultants' October 2010 Map; Table Annotated to Indicate Locations Removed or Solidified
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OBSERVED SUBSURFACE
SOIL IMPACTS

45 FT BGS OR DEEPER

SUFFERN FORMER MGP SITE

SUFFERN, NEW YORK

ORANGE AND ROCKLAND UTILITIES, INC.

SPRING VALLEY, NEW YORK

October 2010 Figure 11

Project 091950-2-1204

455 WINDING BROOK DRIVE
SUITE 201

GLASTONBURY, CONNECTICUT 06033

C:\DOCUME~1\SGALLA~1\LOCALS~1\Temp\AcPublish_5096\ SUFFERN CURRENT & HISTORIC.dwg \Oct 19, 2010

NOTE:

1. SHOWN UTILITY LINES ARE APPROXIMATE; VERIFY IN FIELD.

0

SCALE, FEET

50 100

SAMPLE LOCATION SSB24 SSB27 SSB30 SSB32 SSB34 SSB36 SSB37 SSB40 SSB64 SSB66 SSB67 SSB68 SSB69 SSB70 SSB71 SSB71 SSB72 SSB73 SSB74 SSB74 MW17 MW18 MW19 MW19 MW21 MW21 MW22 MW22 MW32 MW36 MW38 MW39 WP10

SAMPLE DEPTH (ft bgs)
80-82 103-105 94-95 115-117 103-105 55.5-56.5 99-101 49-50 97-98 74-75 97-98 102-103 109-110 81-82 65.5-66.5 95-96 98-99 93-94 54.5-55 103-104 112-114 114-115 105-107 111.7-112 110-111 114-116 103-105 106-107 49-50 80-83 99-101 104-106 130-131

NO EXCEEDENCES OF SCOS X X X X X X X X X X X X X X X X X X X X X X X X

EXCEEDENCES OF UNR X X X X X X X X X

EXCEEDENCES OF R IND X X X X X X X X

EXCEEDENCES OF PGW X X X X X X X X

BTEX (mg/Kg)
0.01 ND ND ND ND ND ND ND 1.43 ND ND ND ND ND ND ND ND 0.078 ND ND ND ND ND ND ND ND ND ND ND 0.01 0.79 ND ND

TPAH (mg/Kg)
ND ND ND ND ND 36.17 0.07 0.02 275.80 0.013 ND 5.259 ND ND 140.60 798.10 14.447

1,555.70

85.90 ND ND 0.16 ND NA ND ND ND ND 0.01 189.05

1,405.30

0.01 ND

SOURCES:

1. Survey of existing conditions and sample locations conducted by GEI Consultants, Inc. in 1999, 2009 and 2010.

Survey by New York state licensed land surveyor number 050146.  Horizontal Datum: New York State Plane

Coordinate System (East Zone, North American Datum (NAD) 83).  Vertical Datum: North American Vertical

Datum (NAVD) 88.

2. Drawing titled WELL & SAMPLE SURVEY OF THE FORMER SUFFERN MGP SITE, THE RETEC GROUP, INC.,

VILLAGE OF SUFFERN, survey conducted by Donald Stedge, L.S., P.C. dated 12/10/2002.  Horizontal datum:

Assumed.  Vertical datum: NAVD 88 from NGS benchmark.

3. Drawing titled BOUNDARY SURVEY, ORANGE AND ROCKLAND UTILITIES, INC. AND ECONOMY-TRUCK

BODY AND EQUIPMENT, VILLAGE OF SUFFERN-ROCKLAND COUNTY, NEW YORK, by C.T.Male Associates,

P.C., Latham, New York dated 2008.

ltseng
Text Box
FIGURE 7 POST-REMEDIAL ACTION SUBSURFACE SOIL IMPACTS, 45+ FT BGS Adapted from GEI Consultants' October 2010 Map; Renumbered for Final Engineering Report
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APPENDIX A – LIST OF SITE CONTACTS 

Name Phone/Email Address 

Mr. Matthew Levinson – Con Edison 646-385-1691/LevinsonM@coned.com 

Mr. John Spellman - NYSDEC DER 
Project Manager 518-402-9686/john.spellman@dec.ny.gov 

Mr. Anthony Perretta – NYSDOH 
Ms. Maureen Schuck – NYSDOH 

518-402-7860/ BEEI@health.ny.gov  

Mr. Dan Miller – Rockland County 
Department of Health 

845-364-2289/millerd@co.rockland.ny.us 
Environmental Health Office Main 845-364-2608 

Mr. Charles Sawicki – Village of Suffern 
Department of Public Works 845-357-2602/csawicki@suffernvillage.com 
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APPENDIX B – EXCAVATION WORK PLAN (EWP) 

B-1 NOTIFICATION

At least 15 days prior to the start of any activity that is anticipated to encounter 

remaining contamination or breach or alter the site’s cover system, the site owner or 

their representative will notify the NYSDEC. Table B-1 includes contact information for 

the above notification. The information on this table will be updated as necessary to 

provide accurate contact information. A full listing of site-related contact information is 

provided in Appendix A. 

Table B-1: Notifications* 

Mr. John Spellman - NYSDEC DER Project 
Manager 

518-402-9686/john.spellman@dec.ny.gov

* Note: Notifications are subject to change and will be updated as necessary.

This notification will include: 

 A detailed description of the work to be performed, including the location and 

areal extent of excavation, plans/drawings for site re-grading, intrusive 

elements or utilities to be installed below the soil cover, estimated volumes of 

contaminated soil to be excavated modifications of truck routes, and any work 

that may impact an engineering control;

 A summary of environmental conditions anticipated to be encountered in the 

work areas, including the nature and concentration levels of contaminants of 

concern, potential presence of grossly contaminated media, and plans for any 

pre-construction sampling;

 A schedule for the work, detailing the start and completion of all intrusive 

work and submittals (e.g., reports) to the NYSDEC documenting the 

completed intrusive work;
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 A summary of the applicable components of this EWP, 29 CFR 1910.120 and 

29 CFR 1926 Subpart P;

 A statement that the work will be performed in compliance with this EWP and 

29 CFR 1910.120;

 A copy of the contractor’s health and safety plan (HASP), in electronic format, 

if it differs from the HASP submitted previously to the NYSDEC.

 Identification of disposal facilities for potential waste streams; and

 Identification of sources of any anticipated backfill, along with the required 

request to import form (Appendix B-1) and supporting documentation 

including, but not limited to, all required chemical testing results.

The NYSDEC project manager will review the notification and may impose 

additional requirements for the excavation that are not listed in this EWP. The alteration, 

restoration and modification of engineering controls must conform with Article 145 

Section 7209 of the Education Law regarding the application professional seals and 

alterations. 

B-2  SOIL SCREENING METHODS

Visual, olfactory and instrument-based (e.g. photoionization detector) soil 

screening will be performed by a qualified environmental professional during all 

excavations into known or potentially contaminated material (remaining contamination) 

or a breach of the cover system. A qualified environmental professional as defined in 6 

NYCRR Part 375, a PE who is licensed and registered in New York State, or a qualified 

person who directly reports to a PE who is licensed and registered in New York State 

will perform the screening.  Soil screening will be performed when invasive work is done 

and will include all excavation and invasive work performed during development, such 

as excavations for foundations and utility work, after issuance of the COC.  

Soils will be segregated based on previous environmental data and screening results into 

material that requires off-site disposal and material that requires testing to 
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determine if the material can be reused on-site as soil beneath a cover or if the material 

can be used as cover soil.  

B-3  SOIL STAGING METHODS

Soil stockpiles will be continuously encircled with a berm and/or silt fence. Hay bales 

will be used as needed near catch basins, surface waters and other discharge points. 

Stockpiles will be kept covered at all times with appropriately anchored tarps. 

Stockpiles will be routinely inspected and damaged tarp covers will be promptly 

replaced. 

Stockpiles will be inspected at a minimum once each week and after every storm 

event. Results of inspections will be recorded in a logbook and maintained at the Site and 

available for inspection by NYSDEC. 

B-4  MATERIALS EXCAVATION AND LOAD-OUT

A qualified environmental professional as defined in 6 NYCRR Part 375, a PE 

who is licensed and registered in New York State, or person who directly reports to a PE 

who is licensed and registered in New York State will oversee all invasive work and the 

excavation and load-out of all excavated material.  

The owner of the property and remedial party (if applicable) and its contractors 

are responsible for safe execution of all invasive and other work performed under this 

Plan. 

The presence of utilities and easements on the site will be investigated by the 

qualified environmental professional. It will be determined whether a risk or impediment 

to the planned work under this SMP is posed by utilities or easements on the site. A 

utility stakeout will be completed prior to ground intrusive activities. 

Loaded vehicles leaving the site will be appropriately lined, tarped, securely 

covered, manifested, and placarded in accordance with appropriate Federal, State, local, 

and NYSDOT requirements (and all other applicable transportation requirements). 

Trucks transporting contaminated soil must have either tight-fitting opaque covers that 

are secured on the sides and/or back, or opaque covers that are locked on all sides. 
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A truck wash will be operated on-site, as appropriate. The qualified 

environmental professional will be responsible for ensuring that all outbound trucks will 

be washed at the truck wash before leaving the site until the activities performed under 

this section are complete Truck wash waters will be collected and disposed of off-site in 

an appropriate manner. 

Locations where vehicles enter or exit the site shall be inspected daily for 

evidence of off-site soil tracking. 

The qualified environmental professional will be responsible for ensuring that all 

egress points for truck and equipment transport from the site are clean of dirt and other 

materials derived from the site during intrusive excavation activities. Cleaning of the 

adjacent streets will be performed as needed to maintain a clean condition with respect to 

site-derived materials. Material accumulated from the street cleaning and egress cleaning 

activities will be disposed off-site at a permitted landfill facility in accordance with all 

applicable local, State, and Federal regulations. 

B-5  MATERIALS TRANSPORT OFF-SITE

All transport of materials will be performed by licensed haulers in accordance 

with appropriate local, State, and Federal regulations, including 6 NYCRR Part 364. 

Haulers will be appropriately licensed and trucks properly placarded. Material 

transported by trucks exiting the site will be secured with tight-fitting covers. Loose-

fitting canvas-type truck covers will be prohibited. If loads contain wet material capable 

of producing free liquid, truck liners will be used. 

Truck transport route is shown in Figure B-1. All trucks loaded with site 

materials will exit the vicinity of the site using only these approved truck routes. This is 

the most appropriate route and takes into account: (a) limiting transport through 

residential areas and past sensitive sites; (b) use of city mapped truck routes; (c) 

prohibiting off-site queuing of trucks entering the facility; (d) limiting total distance to 

major highways; (e) promoting safety in access to highways; and (f) overall safety in 

transport; [(g) community input where necessary. 
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Trucks will be prohibited from stopping and idling in the neighborhood outside 

the project site. 

Egress points for truck and equipment transport from the site will be kept clean 

of dirt and other materials during site remediation and development. 

Queuing of trucks will be performed on-site in order to minimize off-site 

disturbance. Off-site queuing will be prohibited. 

B-6 MATERIALS DISPOSAL OFF-SITE

All material excavated and removed from the site will be treated as contaminated 

and regulated material and will be transported and disposed in accordance with all local, 

State (including 6NYCRR Part 360) and Federal regulations. If disposal of material from 

this site is proposed for unregulated off-site disposal (i.e. clean soil removed for 

development purposes), a formal request with an associated plan will be made to the 

NYSDEC. Unregulated off-site management of materials from this site will not occur 

without formal NYSDEC approval. 

Off-site disposal locations for excavated soils will be identified in the pre-

excavation notification. This will include estimated quantities and a breakdown by class 

of disposal facility if appropriate, i.e. hazardous waste disposal facility, solid waste 

landfill, petroleum treatment facility, C/D recycling facility, etc. Actual disposal 

quantities and associated documentation will be reported to the NYSDEC in the Periodic 

Review Report. This documentation will include: waste profiles, test results, facility 

acceptance letters, manifests, bills of lading and facility receipts. 

Non-hazardous historic fill and contaminated soils taken off-site will be handled 

consistent with 6 NYCRR Parts 360, 361, 362, 363, 364 and 365, as a Municipal Solid 

Waste per 6NYCRR Part 360-1.2 at minimum. Material that does not meet Unrestricted 

SCOs is prohibited from being taken to a New York State C&D debris recovery facility 

(6NYCRR Part 360-15 registered or permitted Facility). 

B-7 MATERIALS REUSE ON-SITE

The qualified environmental professional, as defined in 6 NYCRR Part 375, will ensure 

that procedures defined for materials reuse in this SMP are followed and that 
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unacceptable material does not remain on-site. Contaminated on-site material, including 

historic fill and contaminated soil, that is acceptable for reuse on-site will be placed 

below the demarcation layer or impervious surface, and will not be reused within a cover 

system, within landscaping berms. Contaminated on-site material may only be used 

beneath the site cover or as backfill for subsurface utility lines with prior approval from 

the DEC project manager. 

Proposed materials for reuse on-site must be sampled for full suite analytical 

parameters including per- and polyfluoroalkyl substances (PFAS) and 1,4-dioxane. The 

sampling frequency will be in accordance with DER-10 Table 5.4(e)10 unless prior 

approval is obtained from the NYSDEC project manager for modification of the 

sampling frequency. The analytical results of soil/fill material testing must meet the site 

use criteria presented in NYSDEC DER-10 Appendix 5 – Allowable Constituent Levels 

for Imported Fill or Soil for all constituents listed, and the NYSDEC Sampling, Analysis, 

and Assessment of Per- and Polyfluoroalkyl Substances [November 2022 or date of 

current version, whichever is later] guidance values. Approvals for modifications to the 

analytical parameters must be obtained from the NYSDEC project manager prior to the 

sampling event. 

Soil/fill material for reuse on-site will be segregated and staged as described in 

Sections B-2 and B-3 of this EWP. The anticipated size and location of stockpiles will be 

provided in the 15-day notification to the NYSDEC project manager. Stockpile locations 

will be based on the location of site excavation activities and proximity to nearby site 

features. Material reuse on-site will comply with requirements of NYSDEC DER-10 

Section 5.4(e)4. Any modifications to the requirements of DER-10 Section 5.4(e)4 must 

be approved by the NYSDEC project manager. 

Any demolition material proposed for reuse on-site will be sampled for asbestos 

and the results will be reported to the NYSDEC for acceptance. Concrete crushing or 

processing on-site will not be performed without prior NYSDEC approval. Organic 

matter (wood, roots, stumps, etc.) or other solid waste derived from clearing and 

grubbing of the site will not be reused on-site.  

B-8 FLUIDS MANAGEMENT
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All liquids to be removed from the site, including but not limited to, excavation 

dewatering, decontamination waters and groundwater monitoring well purge and 

development waters, will be handled, transported and disposed in accordance with 

applicable local, State, and Federal regulations. Dewatering, purge and development 

fluids will not be recharged back to the land surface or subsurface of the site, and will be 

managed off-site at a permitted facility, unless prior approval is obtained from NYSDEC. 

Discharge of water generated during large-scale construction activities to surface waters 

(i.e. a local pond, stream or river) will be performed under a SPDES permit. 

B-9 COVER SYSTEM RESTORATION

After the completion of soil removal and any other invasive activities the cover system 

will be restored in a manner that complies with the RDWP and Record of Decision. For 

areas of the site owned by O&R, the existing site cover consist either of the structures 

such as buildings, pavement, sidewalks comprising the site development, or a soil cover 

of a minimum of 1 foot of soil meeting the SCOs for cover material as set forth in 6 

NYCRR Part 375-6.7(d) for commercial use. The soil cover was placed over a 

demarcation layer, with the upper 6 inches of soil of sufficient quality to maintain a 

vegetation layer. Where the soil cover was required over the onsite ISS treatment area, it 

consisted of a minimum of 4 feet of soil meeting the SCOs for commercial use.  

For areas of the site owned by the State of New Jersey, backfill over the ISS 

treatment area consist of a minimum of 4 feet of soil. The upper 2 feet meet the SCOs for 

unrestricted use as set forth in 6 NYCRR Part 375. Below this layer, existing soil on the 

State of New Jersey-owned property that meets the SCOs for commercial and 

groundwater protection was used for backfill.  

The demarcation layer, consisting of orange snow fencing material, white 

geotextile or equivalent material, etc. will be replaced to provide a visual reference to the 

top of the remaining contamination zone, the zone that requires adherence to special 

conditions for disturbance of remaining contaminated soils defined in this SMP. If the 

type of cover system changes from that which exists prior to the excavation (i.e., a soil 

cover is replaced by asphalt), this will constitute a modification of the cover element of 
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the remedy and the upper surface of the remaining contamination. A figure showing the 

modified surface will be included in the subsequent Periodic Review Report and in an 

updated SMP. The alteration, restoration and modification of engineering controls must 

conform with Article 145 Section 7209 of the Education Law regarding the application 

professional seals and alterations. 

B-10 BACKFILL FROM OFF-SITE SOURCES

All materials proposed for import onto the site will be approved by the qualified 

environmental professional, as defined in 6 NYCRR Part 375,  and will be in compliance 

with provisions in this SMP prior to receipt at the site.  A Request to Import/Reuse Fill or 

Soil form, which can be found at http://www.dec.ny.gov/regulations/67386.html, will be 

prepared and submitted to the NYSDEC project manager allowing a minimum of 5 

business days for review. A copy of the form is presented in Attachment B-1 

Material from industrial sites, spill sites, or other environmental remediation sites 

or potentially contaminated sites will not be imported to the site. 

All imported soils will meet the backfill and cover soil quality standards 

established in 6NYCRR 375-6.7(d) and DER-10 Appendix 5 for commercial use. Based 

on an evaluation of the land use, protection of groundwater and protection of ecological 

resources criteria, the resulting soil quality standards are listed in 6NYCRR 375-6.7(d) 

and DER-10 Appendix 5. Soils that meet ‘exempt’ fill requirements under 6 NYCRR 

Part 360, but do not meet backfill or cover soil objectives for this site, will not be 

imported onto the site without prior approval by NYSDEC. Soil material will be sampled 

for the full suite of analytical parameters, including PFAS and 1, 4-dioxane. Solid waste 

will not be imported onto the site.  

Trucks entering the site with imported soils will be securely covered with tight 

fitting covers. Imported soils will be stockpiled separately from excavated materials and 

covered to prevent dust releases. 

B-11 STORMWATER POLLUTION PREVENTION

Barriers and hay bale checks will be installed and inspected once a week and after every 

storm event. Results of inspections will be recorded in a logbook and maintained at 

http://www.dec.ny.gov/regulations/67386.html
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the site and available for inspection by the NYSDEC. All necessary repairs shall be made 

immediately.  

Accumulated sediments will be removed as required to keep the barrier and hay 

bale check functional.  

All undercutting or erosion of the silt fence toe anchor shall be repaired 

immediately with appropriate backfill materials. 

Manufacturer's recommendations will be followed for replacing silt fencing 

damaged due to weathering.  

Erosion and sediment control measures identified in the SMP shall be observed to 

ensure that they are operating correctly. Where discharge locations or points are 

accessible, they shall be inspected to ascertain whether erosion control measures are 

effective in preventing significant impacts to receiving waters. 

Silt fencing or hay bales will be installed around the entire perimeter of the 

construction area. 

B-12 EXCAVATION CONTINGENCY PLAN

If underground tanks or other previously unidentified contaminant sources are 

found during post-remedial subsurface excavations or development related construction, 

excavation activities will be suspended until sufficient equipment is mobilized to address 

the condition. The NYSDEC project manager will be promptly notified of the discovery. 

Sampling will be performed on product, sediment and surrounding soils, etc. as 

necessary to determine the nature of the material and proper disposal method. Chemical 

analysis will be performed for a full list of analytes (TAL metals; TCL volatiles and 

semi-volatiles [including 1,4-dioxane], TCL pesticides, PCBs, and PFAS), unless the site 

history and previous sampling results provide a sufficient justification to limit the list of 

analytes. In this case, a reduced list of analytes will be proposed to the NYSDEC for 

approval prior to sampling. Tanks will be closed as per NYSDEC regulations and 

guidance, if encountered. 

Identification of unknown or unexpected contaminated media identified by 

screening during invasive site work will be promptly communicated by phone within two 
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hours to NYSDEC’s Project Manager. Reportable quantities of petroleum product will 

also be reported to the NYSDEC spills hotline. These findings will be also included in the 

Periodic Review Report. 

B-13   COMMUNITY AIR MONITORING PLAN

The CAMP for the Remedial Action was developed by AECOM and previously 

submitted and approved by NYSDEC. Future excavation activities, if needed,  would be 

performed in accordance with the CAMP; however, portable or fixed monitoring 

equipment could be used depending on the extent and duration of the work.  

B-14  ODOR CONTROL PLAN

This odor control plan is capable of controlling emissions of nuisance odors off-

site. If nuisance odors are identified at the site boundary, or if odor complaints are 

received, work will be halted and the source of odors will be identified and corrected. 

Work will not resume until all nuisance odors have been abated. NYSDEC and NYSDOH 

will be notified of all odor events and of any other complaints about the project. 

Implementation of all odor controls, including the halt of work, is the responsibility of the 

remedial party’s Remediation Engineer, and any measures that are implemented will be 

discussed in the Periodic Review Report. 

All necessary means will be employed to prevent on- and off-site nuisance odors. 

At a minimum, these measures will include: (a) limiting the area of open excavations and 

size of soil stockpiles; (b) shrouding open excavations with tarps and other covers; and (c) 

using foams to cover exposed odorous soils;. If odors develop and cannot be otherwise 

controlled, additional means to eliminate odor nuisances will include: (d) direct load-out 

of soils to trucks for off-site disposal; (e) use of odor suppressant foam or misting 

systems; and, (f) use of staff to monitor odors in surrounding neighborhoods.

If nuisance odors develop during intrusive work that cannot be corrected, or where 

the control of nuisance odors cannot otherwise be achieved due to on-site conditions or 

close proximity to sensitive receptors, odor control will be achieved by sheltering the 

excavation and handling areas in a temporary containment structure equipped with 

appropriate air venting/filtering systems. 
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B-15 DUST CONTROL PLAN

Particulate monitoring must be conducted according to the Community Air 

Monitoring Plan (CAMP) provided in Section B-13. If particulate levels at the site exceed 

the thresholds listed in the CAMP or if airborne dust is observed on the site or leaving the 

site, the dust suppression techniques listed below will be employed. The remedial party 

will also take measures listed below to prevent dust production on the site. 

A dust suppression plan that addresses dust management during invasive on-site 

work will include, at a minimum, the items listed below: 

1. Dust suppression will be achieved though the use of a dedicated on-site 

water truck for road wetting. The truck will be equipped with a water 

cannon capable of spraying water directly onto off-road areas including 

excavations and stockpiles.

2. Clearing and grubbing of larger sites will be done in stages to limit the 

area of exposed, unvegetated soils vulnerable to dust production.

3. Gravel will be used on roadways to provide a clean and dust-free road 

surface.

4. On-site roads will be limited in total area to minimize the area required for 

water truck sprinkling.

Field generation of contaminated or uncontaminated dust and mobilization of 

volatile organic compounds may be reduced by new and traditional Best 

Management Practices (BMPs) such as:  

• Covering excavated areas with biodegradable fabric that also can control erosion 

and serve as a substrate for favorable ecosystems, or with synthetic material that 

can be reused for other onsite or offsite purposes;

• Spraying water in vulnerable areas, in conjunction with water conservation and 

runoff management techniques;
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• Securing and covering material in open trucks while hauling excavated material,

and reusing the covers;

• Revegetating excavated areas as quickly as possible; and

• Limiting onsite vehicle speeds to 10 miles per hour.

Other approaches can be implemented with the approval of NYSDEC’s Project Manager. 

B-16  OTHER NUISANCES

A plan for rodent control will be developed and utilized by the contractor prior to 

and during site clearing and site grubbing, and during all remedial work. 

A plan will be developed and utilized by the contractor for all remedial work to 

ensure compliance with local noise control ordinances. 
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GENERAL SHEET NOTE 

1. TRUCKS WILL BE REQUIRED TO ENTER AND EXIT 
THE SITE USING ONLY THE SPECIFIED ROUTE TO 
REMOVE IMPACTED MATERIAL FROM THE SITE, 
TRANSPORT CLEAN BACKFILL ONTO THE SITE, AND 
DELIVER/ REMOVE EQUIPMENT AND SUPPLIES . 
WHEN DEPARTING THE SITE, TRUCKS WILL USE 
THE FOLLOWING ROUTE: 

• TRUCKS WILL EXIT THE SITE ONTO 
RAMAPO AVENUE 

• STAY RIGHT ON RAMAPO AVENUE 
• RIGHT ON US-202S 
• LEFT TURN ONTO NJ-17S 

TRUCKS RETURNING TO THE SITE WILL FOLLOW 
THE ABOVE TRAFFIC PATTERN IN REVERSE. 
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GEI Consultants, Inc. 

Attachment B-1 

Request to Import Form 



NEW YORK STATE  
 DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

Request to Import/Reuse Fill or Soil 

*This form is based on the information required by DER-10, Section 5.4(e) and 6NYCRR Part 360.13. Use of
this form is not a substitute for reading the applicable regulations and Technical Guidance document.*

SECTION 1 – SITE BACKGROUND 

The allowable site use is:  

Have Ecological Resources been identified?  

Is this soil originating from the site?  

How many cubic yards of soil will be imported/reused? 

If greater than 1000 cubic yards will be imported, enter volume to be imported: 

SECTION 2 – MATERIAL OTHER THAN SOIL 

Is the material to be imported gravel, rock or stone?  

Does it contain less than 10%, by weight, material that passes a size 100 sieve?  

Is this virgin material from a permitted mine or quarry?  

Is this material recycled concrete or brick from a DEC registered processing facility? 

SECTION 3 - SAMPLING 

Provide a brief description of the number and type of samples collected in the space below: 

------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
Example Text: 5 discrete samples were collected and analyzed for VOCs. 2 composite samples were collected and analyzed for 
SVOCs, Inorganics & PCBs/Pesticides. 

If the material meets requirements of DER-10 section 5.4(e)5 (other material), no chemical testing needed. 

Revised April 2023 



SECTION 3 CONT’D - SAMPLING 

Provide a brief written summary of the sampling results or attach evaluation tables (compare to DER-10, 
Appendix 5): 

------------------------------------------------------------------------------------------------------------------------------------------------------------------ 
Example Text: Arsenic was detected up to 17 ppm in 1 (of 5) samples; the allowable level is 16 ppm. 

If Ecological Resources have been identified use the “If Ecological Resources are Present” column in Appendix 5. 

SECTION 4 – SOURCE OF FILL 

Name of person providing fill and relationship to the source: 

Location where fill was obtained: 

Identification of any state or local approvals as a fill source: 

If no approvals are available, provide a brief history of the use of the property that is the fill source: 

Provide a list of supporting documentation included with this request: 

Revised April 2023 



The information provided on this form is accurate and complete. 

_________________________________ _______________ 
Signature Date 

_________________________________ 
Print Name  

_________________________________ 
Firm 

Revised April 2023 
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APPENDIX C 

RESPONSIBILITIES of OWNER 

and REMEDIAL PARTY 
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Responsibilities 

The responsibilities for implementing the Site Management Plan (“SMP”) for 

the OR – Suffern MGP site (the “site”), number 344045, are divided between the site 

owner(s) and a Remedial Party, as defined below. The owner(s) is/are currently listed as: 

Orange and Rockland Utilities, Inc. (the “owner”). 

Solely for the purposes of this document and based upon the facts related to 

a particular site and the remedial program being carried out, the term Remedial 

Party (“RP”) refers to any of the following: certificate of completion holder, volunteer, 

applicant, responsible party, and, in the event the New York State Department of 

Environmental Conservation (“NYSDEC”) is carrying out remediation or site 

management, the NYSDEC and/or an agent acting on its behalf. The RP is: 

Orange and Rockland Utilities, Inc. 

Nothing on this page shall supersede the provisions of an Environmental 

Easement, Consent Order, Consent Decree, agreement, or other legally binding 

document that affects rights and obligations relating to the site.  

Site Owner’s Responsibilities: 

1.0 The owner shall follow the provisions of the SMP as they relate to future 

construction and excavation at the site. 

2.0 In accordance with a periodic time frame determined by the NYSDEC, the 

owner shall periodically certify, in writing, that all Institutional Controls 

set forth in a(n) Environmental Easement remain in place and continue to 

be complied with. The owner shall provide a written certification to the 

RP, upon the RP’s request, in order to allow the RP to include the 

certification in the site’s Periodic Review Report (PRR) certification to 

the NYSDEC. 

3.0 In the event the site is delisted, the owner remains bound by the 

Environmental Easement and shall submit, upon request by the NYSDEC, 

a written certification that the Environmental Easement is still in place 

and has been complied with. 
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4.0 The owner shall grant access to the site to the RP and the NYSDEC and its 

agents for the purposes of performing activities required under the SMP 

and assuring compliance with the SMP. 

5.0 The owner is responsible for assuring the security of the remedial 

components located on its property to the best of its ability. In the event 

that damage to the remedial components or vandalism is evident, the 

owner shall notify the site’s RP and the NYSDEC in accordance with the 

timeframes indicated in Section 1.3-Notifications. 

6.0 In the event some action or inaction by the owner adversely impacts the 

site, the owner must notify the site’s RP and the NYSDEC in 

accordance with the time frame indicated in Section 1.3- Notifications 

and (ii) coordinate the performance of necessary corrective actions with 

the RP.  7.0 The owner must notify the RP and the NYSDEC of any change in 

ownership of the site property (identifying the tax map numbers in any 

correspondence) and provide contact information for the new owner of the 

site properties. 6 NYCRR Part contains notification requirements 

applicable to any construction or activity changes and changes in 

ownership. Among the notification requirements is the following: Sixty 

days prior written notification must be made to the NYSDEC. 

Notification is to be submitted to the NYSDEC Division of 

Environmental Remediation’s Site Control Section. Notification 

requirements for a change in use are detailed in Section 2.4 of the SMP. A 

60-Day Advance Notification Form and Instructions are found at 

http://www.dec.ny.gov/chemical/76250.html. 

8.0 In accordance with the tenant notification law, within 15 days of receipt, 

the owner must supply a copy of any vapor intrusion data, that is 

produced with respect to structures and that exceeds NYSDOH or OSHA 

guidelines on the site, whether produced by the NYSDEC, RP, or owner, 

to the tenants on the property.  The owner must otherwise comply with the 

http://www.dec.ny.gov/chemical/76250.html
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tenant and occupant notification provisions of 

Environmental Conservation Law Article 27, Title 24. 

Remedial Party Responsibilities 

− The RP must follow the SMP provisions regarding any construction and/or 

excavation it undertakes at the site.

− The RP shall report to the NYSDEC all activities required for remediation, 

operation, maintenance, monitoring, and reporting. Such reporting includes, 

but is not limited to, periodic review reports and certifications, electronic data 

deliverables, corrective action work plans and reports, and updated SMPs.

− Before accessing the site property to undertake a specific activity, the RP shall 

provide the owner advance notification that shall include an explanation of the 

work expected to be completed. The RP shall provide to (i) the owner, upon 

the owner’s request, (ii) the NYSDEC, and (iii) other entities, if required by 

the SMP, a copy of any data generated during the site visit and/or any final 

report produced.

− If the NYSDEC determines that an update of the SMP is necessary, the RP 

shall update the SMP and obtain final approval from the NYSDEC. Within 5 

business days after NYSDEC approval, the RP shall submit a copy of the 

approved SMP to the owner(s).

− The RP shall notify the NYSDEC and the owner of any changes in RP 

ownership and/or control and of any changes in the party/entity responsible for 

the operation, maintenance, and monitoring of and reporting with respect to 

any remedial system (Engineering Controls). The RP shall provide contact 

information for the new party/entity. Such activity constitutes a Change of Use 

pursuant to 375-1.11(d) and requires 60-days prior notice to NYSDEC. A

60-Day Advance Notification Form and Instructions are found at

http://www.dec.ny.gov/chemical/76250.html .

− The RP shall notify the NYSDEC of any damage to or modification of the 

systems as required under Section 1.3- Notifications of the SMP.
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− Prior to a change in use that impacts the remedial system or requirements 

and/or responsibilities for implementing the SMP, the RP shall submit to the 

NYSDEC for approval an amended SMP.

− Any change in use, change in ownership, change in site classification (e.g., 

delisting), reduction or expansion of remediation, and other significant 

changes related to the site may result in a change in responsibilities and, 

therefore, necessitate an update to the SMP and/or updated legal documents. 

The RP shall contact the Department to discuss the need to update such 

documents.

Change in RP ownership and/or control and/or site ownership does not affect the 

RP’s obligations with respect to the site unless a legally binding document executed by 

the NYSDEC releases the RP of its obligations. 

Future site owners and RPs and their successors and assigns are required to carry out 

the activities set forth above.  
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APPENDIX D – GROUNDWATER MONITORING PLAN 



November 8, 2017

Maribeth McCormick 
Technical Manager – Environmental Services 
Orange & Rockland Utilities, Inc. 
3 Old Chester Road 
Goshen, NY  10924 

RE: Suffern Former MGP Site, Suffern, Rockland Co. 
Site No. 344045
Post Remedial Quarterly Groundwater Monitoring 

Dear Ms. McCormick: 

Thank you and James Edwards for GEI Consultant’s October 13, 2017 Work Plan 
for groundwater monitoring at the Suffern Former MGP Site. The Work Plan is approved. 

Please provide the schedule for field activity. 

Sincerely,

John Spellman, P.E.
Project Manager
Division of Environmental Remediation 

ec: James Edwards 



 

www.geiconsultants.com GEI Consultants, Inc., P.C. 
1301 Trumansburg Road, Suite N, Ithaca, New York  14850 

607.216.8955   fax: 607.274.7577 

Consulting 

Engineers and 

Scientists 

October 13, 2017 
 
Mr. John Spellman, P.E. 
Division of Environmental Remediation 
New York State Department of Environmental Conservation 
625 Broadway 
Albany, NY  12233-7014 
 
Re: Proposed Scope of Work 
 Post-Remedial Quarterly Groundwater Monitoring 
 Suffern Former MGP Site 
 NYSDEC Site # 3-44-045 
 
Dear Mr. Spellman: 
 
This work plan has been prepared by GEI Consultants, Inc., P.C. (GEI) for Orange and Rockland 
Utilities, Inc. (O&R) to present a proposed scope of work for post-remedial quarterly groundwater 
monitoring at the former manufactured gas plant (MGP) site in Suffern, New York. 
 
Background 
 
The final tasks for the implementation of the remedy for the Suffern MGP site were completed in 
late July 2017.  The first post-remedial quarterly groundwater monitoring event was performed in 
early August 2017 (3rd Quarter 2017 Event).  A report for the quarterly event (dated August 25, 
2017) was submitted to the New York State Department of Environmental Conservation 
(NYSDEC).   
 
The NYSDEC and the New York State Department of Health (NYSDOH) have required that 
quarterly monitoring continue at the site following implementation of the remedy.  A proposed 
scope for the event planned for November 2017 (4th Quarter 2017) event is described below.  The 
scope of work described below for some site wells has been modified from the scope included in 
the 2016 Groundwater Monitoring Work Plan (GMWP) [NRT, 2016].  The proposed modifications 
are based on a review of the 2016/2017 Bi-Weekly and Quarterly groundwater results, and are 
anticipated to more completely evaluate groundwater quality at locations between the remedial area 
and the adjacent, downgradient Village of Suffern municipal water extraction wells. 
 
The post-remedial groundwater scope of work described in this work plan may be further modified, 
if necessary, during preparation and NYSDEC approval of the Site Management Plan (SMP) for 
the Suffern MGP site.   
 
Proposed Quarterly Field Monitoring Activities 
 
Monitoring Well Elevation Gauging 
 
Seventeen monitoring wells installed at the site will continue to be gauged to map the direction of 
groundwater flow.  The direction of groundwater flow for the shallow and deeper portions of the 
aquifer will continue to be mapped for each event. 
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NAPL Monitoring 
 
The seventeen wells remaining at the site will continue to be gauged for the presence or absence of 
non-aqueous phase liquids (NAPLs).  Gauging will be performed for both light non-aqueous phase 
liquid (LNAPL), and dense non-aqueous phase liquid (DNAPL).   
 
Village of Suffern Well Pumping Data 
 
The Village of Suffern Water Department will be contacted for each event.  Well pumping data and 
extraction rates for the Village water extraction wells will continue to be provided in the quarterly 
reports.   
 
Groundwater Sampling and Analyses 
 
The monitoring wells and multi-channel well ports proposed for post-remedial monitoring are 
shown in Figure 1.  The wells and CMT ports to be sampled are identified in Table 1.  Included in 
the table are the well designations, the analyses to be performed (VOCs, SVOCs, and/or total 
cyanide).  Also included in the table are the sampling rationales for each well or CMT port. 
 
The samples will continue to be sent to a certified laboratory which will perform analyses under the 
NYSDOH Environmental Laboratory Approval Program (ELAP).  The methods used for the 
analyses, and the quality control measures performed, will continue to be consistent with the 
specifications provided in the NYSDEC Analytical Services Protocol (ASP).   
 
Schedule 
 
The next sampling event planned for the site (4th Quarter event) is targeted for November 2017.  
The NYSDEC will be notified of the proposed dates within the notification period specified by the 
Department. 
 
If the proposed scope of work described above is acceptable, please provide approval for the 
proposed plan.  If you have any questions regarding the proposed scope of work for the sampling, 
please do not hesitate to contact me at (607) 216-8958.  Please direct the Department’s official 
response to Maribeth McCormick of O&R. 
 
Sincerely, 
 
GEI CONSULTANTS, INC., P.C. 
 
 
James Edwards, P.G. 
Geologist/Project Manager 
 
JHE:amm 
 
Attachments: Table 1 – Post-Remedial Quarterly Groundwater Sampling Plan 
 Figure 1 – Post-Remedial Quarterly Monitoring Plan 
 
 

c: Maribeth McCormick – Orange and Rockland Utilities, Inc. 
 Anthony Perretta – NYSDOH 
 Maureen Schuck – NYSDOH 
\\ith1v-fs01\Data2\Admin\Project\Orange and Rockland Utilities\Suffern 4thQtr 2017 Groundwater Monitoring Work Plan\Suffern GW Post Remedial GW Monitoring WP 
10.13.2017.doc



 

 

Table



Table 1.  Post-Remedial Quarterly Groundwater Sampling Plan
Suffern MGP Site

Well or CMT VOC SVOC Total Cyanide Rationale

MW4 X Sentinel Well.  Down gradient concentrations of total cyanide.

MW10 X X X
Sentinel Well. Down gradient concentrations of VOCs, SVOCs, and total cyanide at location between remedial 
area and Village Well # 2.  MW10 will monitor groundwater quality at the water table, and the WP10 ports will 

monitor deeper groundwater quality at this location.
MW16 X X X Deep Zone up gradient groundwater quality.  VOCs, SVOCs, and total cyanide.
MW33 X X X Shallow Zone up gradient groundwater quality.  VOCs, SVOCs, and total cyanide.

WP5(19) X X X
Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, SVOCs, and total 
cyanide.  Location is between remedial area and down gradient sentinel well WP11, and Village Well # 3.

WP5(32) X X X
Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, SVOCs, and total 
cyanide.  Location is between remedial area and down gradient sentinel well WP11, and Village Well # 3.

WP5(45) X X Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 
is between remedial area and down gradient sentinel well WP11, and Village Well # 3.  

WP5(58) X X Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 
is between remedial area and down gradient sentinel well WP11, and Village Well # 3. 

WP5(71) X X Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 
is between remedial area and down gradient sentinel well WP11, and Village Well # 3.  

WP5(84) X X
Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 

is between remedial area and down gradient sentinel well WP11, and Village Well # 3. 

WP5(97) X X
Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 

is between remedial area and down gradient sentinel well WP11, and Village Well # 3. 

WP9(12) X X X Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial
area and Village Well # 4.

WP9(29.5) X X X Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial
area and Village Well # 4.

WP9(47) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 4.

WP9(64.5) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 4.

WP9(82) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 4.

WP9(99.5) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 4.

WP9(117) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 4.

WP10(32) X X X Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial
area and Village Well # 2.  This port and MW10 will monitor the shallow groundwater zone for total cyanide.

WP10(49) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 2.

WP10(66) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 2.

WP10(83) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 2.

WP10(100) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 2.

WP10(117) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 2.
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Table 1.  Post-Remedial Quarterly Groundwater Sampling Plan
Suffern MGP Site

Well or CMT VOC SVOC Total Cyanide Rationale

WP10(134) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 2.

WP11(12) X X X
Sentinel Well. Down gradient concentrations of VOCs, SVOCs, and total cyanide at location between remedial 

area and Village Well # 3.  

WP11(27) X X X
Sentinel Well. Down gradient concentrations of VOCs, SVOCs, and total cyanide at location between remedial 

area and Village Well # 3.  

WP11(43) X X Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 
Village Well # 3.  

WP11(58) X X
Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 

Village Well # 3.  

WP11(73) X X
Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 

Village Well # 3.  

WP11(88) X X
Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 

Village Well # 3.  

WP11(104) X X
Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 

Village Well # 3.  

WP12(12) X X X
Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial

area and Village Wells # 2 and # 3.

WP12(34) X X X
Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial

area and Village Wells # 2 and # 3.

WP12(54) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP12(74) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP12(94) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP12(114) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP12(134) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP13(12) X X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, SVOCs, and total cyanide.

WP13(29) X X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, SVOCs, and total cyanide.

WP13(47) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs.

WP13(64) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs. 

WP13(82) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs. 

WP13(99) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs.  

WP13(117) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs. 
Trip Blank (Date) X QA / QC
Trip Blank (Date) X QA / QC
Trip Blank (Date) X QA / QC
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Figure 



SOURCE:

Survey of existing conditions and sample locations conducted by GEI Consultants, Inc. in

1999, 2009 and 2010.  Survey by New York state licensed land surveyor number 050146.

Horizontal Datum: New York State Plane Coordinate System (East Zone, North American

Datum (NAD) 83).  Vertical Datum: North American Vertical Datum (NAVD) 88.
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APPENDIX E – ENVIRONMENTAL EASEMENTS 

E1. 71 Brook Avenue Parcel 

E2. 3 Pat Malone Parcel 
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APPENDIX F 

PERMITS AND/OR PERMIT EQUIVALENT 



Table 4‐1  Permits and Substantive Requirements

Suffern Manufactured Gas Plant, Suffern, New York

Triggering Activity Sub‐Activities Required Permit/Approval Name Applicable Regulation Compliance Requirement

Wells Decommissioning and Installation
Rockland County Department of Health (RCDOH) 

Well Installation and Decommissioning Permit

Some of the existing monitoring wells will be decommissioned 

prior to remedial activities by the an O&R contractor. Project 

specifications will require contractor or their drilling 

subcontractor to obtain required permit prior to well 

decommissioning.                                                                          

Additional wells may be installed as part of the Public Water 

Supply Protection Plan. RCDOH Installation permits will be 

obtained by the selected drilling subcontractor.

Building Construction
Construction or demolition of 

structures
Local Building Permits

Uniform Construction Code; Rockland County Codes; Town of 

Ramapo (Village of Suffern) Codes

Local authorities may require a building permit for any permanent 

or semi‐permanent structure, such as the temporary fabric 

structure. The specifications will require the remedial contractor 

to obtain this permit prior to building erection. Demolition 

permits may be required for demolition of remaining building 

slabs and foundations. The specifications will require the remedial 

contractor to obtain this permit prior to demolition activities. 

Substantive requirements of the building codes will be followed if 

a permit is not required. 

Protected Species and 

Habitats
Rare Animals and Plants NY Natural Heritage consultation NY Environmental Conservation Law

The Site is in a potential area of rare animals and plants per the 

Environmental Resource Mapper. Also, as part of a  Fish and 

Wildlife review, the NY Natural Heritage Program was consulted 

during the Remedial Investigation. A New York State listed plant 

species was potentially identified, and further consultation is 

appropriate to confirm that there are no concerns regarding 

potential impacts from implementing the Record of Decision.  The 

Engineer will consult the appropriate authorities.

Assumptions:

1. No State of NJ Permits will be required, consistent with the Record of Decision.

 

2. Assumes that a Community and Environmental Response plan (CERP) per DER‐10 is not required; pending receipt 

of consultations described above.

Consultations Related to the Remedial Action.
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APPENDIX G 

CONTRACTOR AS-BUILTS 

and TABLES 







APPENDIX G
AUGER ISS FINAL COLUMN LAYOUT 
FINAL ENGINEERING REPORT

Adapted from:
Geo‐Solutions Auger Final Layout
Project No. 15‐131
04/11/2018



APPENDIX G
FINAL AUGER AND BUCKET MIXING DEPTH MAP 
FINAL ENGINEERING REPORT



APPENDIX G
FINAL JET GROUTING COLUMN LAYOUT
FINAL ENGINEERING REPORT

Adapted from:
Geo‐Solutions Jet Grouting Final Column Layout
Project No. 15‐131
04/11/2018



 

  
 

1250 Fifth Avenue, New Kensington, PA 15068 
T   724-335-7273       F   724-335-7271 

www.geo-solutions.com 
 

TRANSMITTAL 

 

DATE: 04/11/2018 REFERENCE NO.:  Transmittal 028 

  PROJECT NAME:  Former Suffern MGP 

TO: Vincent Albanese   

 Creamer Environmental,Inc.   

 12 Old Bridge Road   

 Cedar Grove, NJ 07009   

 (201)–481-9308   
  
    

 
Please find 
enclosed: 

 Draft  Final   

  Originals  Other Close Out Documentation 
  Prints    
     
Sent via:  Mail  Same Day Courier  
  Overnight Courier  Other Via e-mail 

VAlbanese@creamerenvironmental.com  
    
 

QUANTITY DESCRIPTION 
1 Specifications section 02196 Part 1-1.5 Section E. 
  
  
  
  
  

 
 For Approval  For Review and Comment  
 For Your Use   

   
   

COMMENTS: 
Attached are the grouting lengths for auger ISS and jet grouting with the corresponding final column layouts.
 
 
 

Copy to: 
Darin Payne, Thomas LaViano, 
Justin Janicek, Luke Tamburello   

Completed by: Trae Deri Signed:  
 



GSI Auger ISS

Master

Top of Col Bottom of Col As-Built Depth

ELEV ELEV FT
G72 265.0 244.0 21.0
G77 264.5 243.8 20.7
G74 264.5 243.9 20.6
G78 264.5 243.8 20.7
G73 264.3 243.6 20.7
G76 264.5 244.0 20.5
G75 264.0 244.0 20.0
G67 265.4 243.9 21.5
G69 265.0 244.0 21.0
G71 265.1 243.9 21.2
G68 264.7 243.8 20.9
G70 264.8 244.0 20.8
G66 265.2 244.0 21.2
G62 265.4 243.9 21.5
G64 264.6 243.9 20.7
G63 265.0 243.9 21.1
G65 265.3 243.9 21.4
G57 265.0 244.0 21.0
G59 264.8 243.9 20.9
G61 265.4 243.9 21.5
G58 265.0 244.0 21.0
G60 265.5 243.9 21.6
G52 265.5 244.0 21.5
G56 265.6 244.0 21.7
G54 265.0 243.8 21.2
G32 265.2 243.8 21.4
G33 265.2 243.9 21.3
G35 265.3 243.9 21.4
G36 265.4 243.9 21.5
G34 265.2 244.0 21.2
G37 265.4 244.0 21.4
G40 265.8 243.9 21.9
G38 265.4 244.0 21.4
G41 265.0 244.0 21.0
G39 265.5 243.9 21.6
G47 265.5 243.9 21.6
G46 265.0 244.0 21.0
G42 265.5 244.0 21.5
G45 265.8 244.0 21.9
G43 265.4 243.9 21.5
G44 265.5 244.0 21.5
G50 265.5 243.9 21.6

Column ID

Auger ISS Column Data
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GSI Auger ISS

Master

Top of Col Bottom of Col As-Built Depth

ELEV ELEV FT

Column ID

G48 265.4 243.9 21.5
G51 265.0 244.0 21.0
G49 265.1 243.8 21.3
G55 265.4 243.9 21.5
G53 265.4 243.9 21.5

D179 265.9 240.9 25.0
D184 265.9 240.9 25.0
D182 265.9 240.9 25.0
D183 265.9 245.3 20.6
D181 265.4 242.3 23.1
D174 264.8 241.0 23.8
D175 265.4 241.0 24.4
D173 266.0 241.0 25.0
D165 265.5 241.0 24.5
D167 265.4 241.0 24.4
D166 265.4 240.9 24.5
D177 265.5 245.4 20.1
D176 265.7 241.0 24.7
D178 265.6 245.9 19.7
D171 265.4 247.6 17.8
D156 265.8 241.6 24.2
D157 265.5 240.9 24.6
D168 265.5 240.9 24.6
D169 265.5 246.5 19.0
D145 265.5 241.0 24.5
D158 265.5 248.2 17.3
D159 265.5 254.0 11.5
D170 265.5 253.8 11.7
D146 265.5 240.9 24.6
D147 265.5 247.3 18.2
D160 265.6 241.0 24.6
D172 266.0 260.4 5.6
D161 265.5 253.3 12.2
D163 266.0 258.1 7.9
D134 265.6 242.4 23.2
D148 265.7 255.1 10.6
D114 265.5 254.8 10.7
D48 266.0 260.5 5.5
D66 266.0 255.8 10.2

D104 266.2 260.9 5.3
D144 265.5 254.0 11.5
D132 265.6 241.0 24.6
D133 265.6 256.8 8.8
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GSI Auger ISS

Master

Top of Col Bottom of Col As-Built Depth

ELEV ELEV FT

Column ID

D121 266.0 240.9 25.1
D120 266.1 248.3 17.8
D152 266.0 246.7 19.3
D139 265.7 249.9 15.8
D74 265.0 241.0 24.0
D58 265.2 253.3 11.9
D75 264.9 242.1 22.8

D131 265.5 253.2 12.3
D77 265.3 257.8 7.5

D112 265.5 257.9 7.6
D2 265.0 253.0 12.0
D5 265.0 241.0 24.0
D3 265.0 250.7 14.3

D10 265.0 252.2 12.8
D16 264.9 252.3 12.6
D9 264.9 251.0 13.9

D12 265.4 240.7 24.7
D11 264.9 251.4 13.6
D18 264.9 252.1 12.8
D17 264.8 245.1 19.7
D13 265.0 241.0 24.0
D26 265.4 255.2 10.2
D19 265.3 252.8 12.5
D20 265.2 253.9 11.3
D22 265.3 249.0 16.3
D28 265.3 251.3 14.0
D32 265.6 250.7 14.9
D30 265.5 241.0 24.5
D21 265.5 250.2 15.3
D27 265.5 248.7 16.8
D29 265.4 252.0 13.4

D155 265.6 253.6 12.0
D164 265.8 242.5 23.3
D153 265.7 241.0 24.7
D143 265.9 240.9 25.0
D154 265.7 241.0 24.7
D111 265.7 254.2 11.5
D141 265.5 240.7 24.8
D50 267.5 260.4 7.1
D51 265.5 259.3 6.2
D68 265.3 256.0 9.3
D69 265.3 258.5 6.8
D67 266.0 241.0 25.0
D71 265.9 258.2 7.7
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GSI Auger ISS

Master

Top of Col Bottom of Col As-Built Depth

ELEV ELEV FT

Column ID

D87 265.0 256.9 8.1
D86 265.8 240.9 24.9
D90 265.4 257.6 7.8

D106 265.1 259.8 5.3
D89 265.2 256.5 8.7

D105 265.2 242.2 23.0
D91 265.5 240.9 24.6

D107 265.4 241.0 24.4
D108 265.5 242.9 22.6
D123 265.3 241.0 24.3
D92 265.3 250.9 14.4

D124 265.8 241.0 24.8
D109 265.5 244.6 20.9
D125 265.4 240.8 24.6
D127 265.3 244.6 20.7
D93 265.4 261.1 4.3

D126 265.5 255.8 9.7
D129 265.5 245.5 20.0
D128 265.5 240.9 24.6
D110 265.7 241.0 24.7
D130 265.8 254.7 11.1
D142 265.7 250.4 15.3
D151 265.5 261.2 4.3
D150 265.3 255.9 9.4
D136 265.5 255.3 10.2
D135 265.4 256.7 8.7
D162 265.6 260.7 4.9
D149 265.8 258.6 7.2

D8 266.0 253.0 13.0
D24 265.8 260.2 5.6
D15 265.8 256.9 8.9
D35 266.1 263.1 3.0
D36 266.0 263.3 2.7
D25 265.9 257.0 8.9
D52 266.0 261.6 4.4
D37 265.8 261.9 3.9
D38 266.0 257.5 8.5
D53 265.4 258.3 7.1
D72 266.3 262.2 4.1
D39 265.8 262.4 3.4
D54 265.8 253.6 12.2
D41 265.9 257.1 8.8
D55 266.0 257.6 8.4
D73 265.9 259.0 6.9
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GSI Auger ISS

Master

Top of Col Bottom of Col As-Built Depth

ELEV ELEV FT

Column ID

D40 265.9 255.9 10.0
D31 265.7 261.2 4.5
D43 265.8 261.0 4.8
D42 265.8 261.9 3.9
D57 265.9 258.2 7.7
D44 265.7 246.9 18.8
D56 265.8 260.7 5.1
D33 265.8 256.7 9.1
D45 265.6 260.2 5.4
D59 265.8 259.4 6.4
D76 265.8 258.3 7.5
D34 265.5 256.1 9.4
D61 265.8 254.1 11.7
D46 265.4 256.9 8.5
D60 265.7 248.8 16.9
D78 265.8 256.5 9.3
D94 266.1 262.0 4.1
D85 266.4 261.2 5.2
D65 266.1 260.9 5.2
D49 266.3 260.4 5.9
D47 266.0 256.7 9.3
D84 265.0 257.5 7.5

D103 265.0 261.8 3.2
D64 265.0 248.8 16.2
D63 265.0 256.5 8.5
D62 265.5 253.9 11.6
D83 265.5 249.3 16.2

D102 265.5 257.2 8.3
D82 265.3 255.2 10.1
D81 265.8 258.9 6.9
D80 265.5 256.2 9.3

D101 265.9 251.3 14.6
D100 265.6 257.3 8.3
D119 265.3 261.0 4.3
D99 265.3 259.2 6.1
D79 266.1 250.7 15.4

D118 265.5 251.7 13.8
D117 265.5 257.7 7.8
D98 265.6 255.4 10.2
D97 265.9 258.4 7.5
D95 266.6 261.4 5.2

D138 266.5 257.8 8.7
D137 266.6 258.4 8.2
D116 266.5 258.1 8.4
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GSI Auger ISS

Master

Top of Col Bottom of Col As-Built Depth

ELEV ELEV FT

Column ID

D115 266.0 260.5 5.5
D96 266.8 260.8 6.0

D113 266.0 261.0 5.0
F57 271.9 256.2 15.7
F10 271.7 243.0 28.7
F31 271.8 259.8 12.0
F20 271.9 261.0 10.9
F43 272.2 257.0 15.2
F58 272.2 258.3 13.9
F65 271.5 249.3 22.2
F62 271.7 256.9 14.8
F44 272.1 256.9 15.2
F63 272.4 249.7 22.7
F32 272.0 258.6 13.4
F59 272.2 257.9 14.3
F45 272.0 258.2 13.8
F64 272.0 258.2 13.8
F1 271.3 243.0 28.3
F61 272.0 243.0 29.0
F60 271.8 253.5 18.3
F33 271.8 259.0 12.8
F46 271.8 258.8 13.0
F11 271.8 243.0 28.8
F34 271.8 257.3 14.5
F22 271.8 257.3 14.5
F47 272.0 256.3 15.7
F48 272.0 243.0 29.0
F2 272.3 264.0 8.3

F12 272.0 257.7 14.3
F35 272.4 266.1 6.3
F23 272.0 261.5 10.5
F3 272.4 262.3 10.1

F49 272.0 265.6 6.4
F24 272.0 256.6 15.4
F13 272.3 259.0 13.3
F36 272.0 259.8 12.2
F4 272.3 243.0 29.3

F50 272.0 243.0 29.0
F14 272.3 257.3 15.0
F25 272.5 258.4 14.1
F37 272.3 256.9 15.4
F5 271.9 253.4 18.5

F15 272.5 258.6 13.9
F26 271.6 257.7 13.9
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GSI Auger ISS

Master

Top of Col Bottom of Col As-Built Depth

ELEV ELEV FT

Column ID

F51 272.4 249.8 22.6
F38 272.5 257.3 15.2
F6 271.8 260.6 11.2

F16 271.7 258.5 13.2
F27 271.8 259.3 12.5
F52 272.0 259.4 12.6
F39 272.0 259.6 12.4
F17 272.1 259.9 12.2
F28 271.8 260.5 11.3
F53 272.3 252.9 19.4
F40 272.4 259.8 12.6
F8 272.1 264.2 7.9

F29 272.5 262.9 9.6
F18 272.2 262.1 10.1
F55 272.2 264.4 7.8
F41 272.2 260.7 11.5
F9 272.0 263.0 9.0

F30 272.2 264.9 7.3
F19 272.3 262.9 9.4
F56 272.0 266.9 5.1
F42 272.2 268.1 4.1
G21 259.5 244.0 15.5
G16 259.0 244.0 15.0
G18 259.5 244.0 15.5
G17 259.5 244.0 15.5
G19 259.5 244.0 15.5
G20 259.5 244.0 15.5
G11 259.5 244.0 15.5
G13 259.5 244.0 15.5
G12 259.5 244.0 15.5
G14 259.5 244.0 15.5
G15 259.5 245.6 13.9
G8 259.5 245.0 14.5
G6 259.5 245.6 13.9
G9 259.5 250.5 9.0

G10 259.5 247.1 12.4
G7 259.5 243.9 15.6
G5 259.0 246.5 12.5
G3 259.0 243.9 15.1
G1 259.0 243.9 15.1
G4 259.0 243.9 15.1
G2 259.0 244.0 15.0

G31 264.6 250.3 14.3
G27 265.0 247.5 17.5
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GSI Auger ISS

Master

Top of Col Bottom of Col As-Built Depth

ELEV ELEV FT

Column ID

G29 265.0 244.0 21.0
G30 265.0 251.3 13.7
G28 265.0 251.4 13.6
G26 265.0 248.5 16.5
G24 265.0 248.8 16.2
G22 265.0 244.0 21.0
G25 265.0 252.7 12.3
G23 265.0 250.0 15.0
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GSI Jet Grouting

Column Master Sheet

Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J11 273.8 244.0 29.9 244.0 245.0 1.0

J14 273.8 244.0 29.8 244.0 259.0 15.0

J12 273.8 244.0 29.8 244.0 245.6 1.6

J13 273.8 244.0 29.8 244.0 245.6 1.6

J4 273.8 244.0 29.8 244.0 247.1 3.1

J1 273.8 244.0 29.8 244.0 247.1 3.1

J2 273.8 244.0 29.8 244.0 246.5 2.5

J3 273.8 244.0 29.8 244.0 250.5 6.5

J8 273.8 244.0 29.8 244.0 250.5 6.5

J6 273.8 244.0 29.8 244.0 245.0 1.0

J7 273.8 244.0 29.8 244.0 250.5 6.5

J10 273.8 244.0 29.8 244.0 245.0 1.0

J9 273.8 244.0 29.8 244.0 245.6 1.6

J5 273.8 244.0 29.8 244.0 245.6 1.6

J36 274.4 244.0 30.4 244.0 250.3 6.3

J35 274.4 244.0 30.4 244.0 250.3 6.3

J26 274.4 244.0 30.4 244.0 250.3 6.3

J34 274.4 244.0 30.4 244.0 250.3 6.3

J28 274.4 244.0 30.4 244.0 250.3 6.3

J20 274.4 244.0 30.4 244.0 248.5 4.5

J18 274.4 244.0 30.4 244.0 252.7 8.7

J21 274.4 244.0 30.4 244.0 248.5 4.5

J25 274.4 244.0 30.4 244.0 252.7 8.7

J32 274.4 244.0 30.4 244.0 251.3 7.3

J24 274.4 244.0 30.4 244.0 252.7 8.7

J31 274.4 244.0 30.4 244.0 251.3 7.3

J19 274.4 244.0 30.4 244.0 248.8 4.8

J16 274.4 244.0 30.4 244.0 250.0 6.0

J23 274.4 244.0 30.4 244.0 251.4 7.4

J27 274.4 244.0 30.4 244.0 251.4 7.4

J30 274.4 244.0 30.4 244.0 251.4 7.4

J17 274.4 244.0 30.4 244.0 252.7 8.7

J15 274.4 244.0 30.4 244.0 250.0 6.0

J22 274.4 244.0 30.4 244.0 251.4 7.4

J29 274.4 244.0 30.4 244.0 251.4 7.4

J33 274.4 244.0 30.4 244.0 247.5 3.5

J158 267.6 241.0 26.6 241.0 252.2 11.2

J157 267.3 241.0 26.3 241.0 253.0 12.0

J162 267.7 241.0 26.7 241.0 252.2 11.2

J165 267.5 241.0 26.5 241.0 244.0 3.0

J165 269.3 241.0 28.3 241.0 252.2 11.2

J161 269.5 241.0 28.5 241.0 253.0 12.0

J164 269.3 241.0 28.3 241.0 253.0 12.0

J168 269.1 241.0 28.1 241.0 256.9 15.9

J167 269.2 241.0 28.2 241.0 260.2 19.2

Jet Grouting Column Data
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GSI Jet Grouting

Column Master Sheet

Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J166 269.9 241.0 28.9 241.0 251.4 10.4

J169 269.5 241.0 28.5 241.0 251.0 10.0

J173 269.3 241.0 28.3 241.0 253.0 12.0

J172 269.4 241.0 28.4 241.0 256.9 15.9

J170 269.7 241.0 28.7 241.0 252.2 11.2

J174 269.5 241.0 28.5 241.0 252.1 11.1

J178 269.0 241.0 28.0 241.0 252.3 11.3

J177 269.2 241.0 28.2 241.0 260.2 19.2

J171 269.1 241.0 28.1 241.0 260.2 19.2

J182 268.8 241.0 27.8 241.0 263.3 22.3

J183 268.8 241.0 27.8 241.0 257.0 16.0

J180 269.9 241.0 28.9 241.0 253.9 12.9

J176 270.0 241.0 29.0 241.0 253.9 12.9

J175 269.8 241.0 28.8 241.0 251.4 10.4

J460 267.3 241.0 26.3 241.0 242.3 1.3

J463 267.3 241.0 26.3 241.0 242.3 1.3

J461 267.2 241.0 26.2 241.0 245.4 4.4

J462 267.3 241.0 26.3 241.0 245.4 4.4

J458 267.5 241.0 26.5 241.0 246.5 5.5

J459 267.5 241.0 26.5 241.0 245.4 4.4

J454 267.6 241.0 26.6 241.0 246.5 5.5

J456 267.8 241.0 26.8 241.0 247.6 6.6

J452 267.7 241.0 26.7 241.0 253.8 12.8

J455 267.5 241.0 26.5 241.0 247.6 6.6

J450 267.2 241.0 26.2 241.0 260.4 19.4

J457 267.2 241.0 26.2 241.0 246.5 5.5

J453 267.2 241.0 26.2 241.0 246.5 5.5

J451 267.2 240.4 26.8 240.4 245.9 5.5

J449 267.2 241.0 26.2 241.0 253.8 12.8

J446 267.3 240.2 27.1 240.2 253.0 12.8

J447 267.6 241.0 26.6 241.0 260.4 19.4

J443 267.0 241.0 26.0 241.0 253.3 12.3

J444 267.2 241.0 26.2 241.0 260.7 19.7

J270 269.0 240.8 28.2 240.8 258.4 17.6

J260 269.2 240.5 28.7 240.5 258.1 17.6

J250 269.3 241.0 28.3 241.0 261.9 20.9

J238 269.3 241.0 28.3 241.0 258.2 17.2

J239 269.3 240.9 28.4 240.9 261.8 20.9

J229 269.7 241.0 28.7 241.0 261.9 20.9

J219 269.5 241.0 28.5 241.0 257.1 16.1

J209 269.3 241.0 28.3 241.0 248.7 7.7

J220 269.5 241.0 28.5 241.0 252.0 11.0

J210 269.8 241.0 28.8 241.0 257.1 16.1

J200 269.3 241.0 28.3 241.0 251.3 10.3

J192 269.5 241.0 28.5 241.0 245.1 4.1

J211 270.0 241.0 29.0 241.0 261.0 20.0

J201 269.7 241.0 28.7 241.0 252.8 11.8
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GSI Jet Grouting

Column Master Sheet

Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J193 269.8 241.0 28.8 241.0 252.8 11.8

J185 269.5 241.0 28.5 241.0 252.1 11.1

J186 270.1 241.0 29.1 241.0 252.8 11.8

J179 270.0 241.0 29.0 241.0 252.8 11.8

J181 270.3 241.0 29.3 241.0 249.0 8.0

J300 270.0 240.9 29.1 240.9 256.4 15.5

J288 269.8 241.0 28.8 241.0 256.5 15.5

J299 269.9 241.0 28.9 241.0 259.8 18.8

J276 269.8 241.0 28.8 241.0 259.8 18.8

J313 269.8 240.9 28.9 240.9 259.7 18.8

J312 269.8 240.9 28.9 240.9 259.7 18.8

J325 269.6 241.0 28.6 241.0 242.2 1.2

J311 269.8 241.0 28.8 241.0 242.2 1.2

J244 269.8 241.0 28.8 241.0 258.5 17.5

J255 270.0 241.0 29.0 241.0 256.0 15.0

J287 269.8 241.0 28.8 241.0 256.9 15.9

J298 269.9 240.9 29.0 240.9 256.8 15.9

J440 268.7 240.9 27.8 240.9 242.4 1.5

J433 268.7 240.9 27.8 240.9 242.4 1.5

J434 268.9 240.9 28.0 240.9 253.5 12.6

J422 268.9 240.9 28.0 240.9 253.5 12.6

J423 268.9 240.8 28.1 240.8 253.8 13.0

J415 268.9 241.0 27.9 241.0 254.0 13.0

J435 266.6 240.9 25.7 240.9 248.1 7.2

J429 266.7 241.0 25.7 241.0 248.2 7.2

J441 266.7 240.8 25.9 240.8 253.8 13.0

J436 267.2 241.0 26.2 241.0 254.0 13.0

J448 267.3 241.0 26.3 241.0 254.0 13.0

J445 267.2 241.0 26.2 241.0 254.0 13.0

J442 267.4 241.0 26.4 241.0 254.0 13.0

J417 266.8 241.0 25.8 241.0 247.2 6.2

J424 266.7 241.0 25.7 241.0 248.2 7.2

J425 266.8 241.0 25.8 241.0 255.1 14.1

J432 267.8 241.0 26.8 241.0 246.7 5.7

J421 267.9 241.0 26.9 241.0 249.9 8.9

J439 267.8 241.0 26.8 241.0 261.2 20.2

J428 267.3 241.0 26.3 241.0 261.2 20.2

J413 267.6 241.0 26.6 241.0 257.8 16.8

J431 267.7 241.0 26.7 241.0 261.2 20.2

J406 267.1 241.0 26.1 241.0 258.4 17.4

J418 267.3 241.0 26.3 241.0 255.1 14.1

J402 266.7 241.0 25.7 241.0 254.0 13.0

J409 266.9 241.0 25.9 241.0 254.0 13.0

J416 267.1 241.0 26.1 241.0 254.0 13.0

J231 270.5 241.0 29.5 241.0 261.2 20.2

J222 270.3 241.0 29.3 241.0 261.2 20.2

J221 270.5 241.0 29.5 241.0 261.2 20.2
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GSI Jet Grouting

Column Master Sheet

Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J202 271.2 241.0 30.2 241.0 261.2 20.2

J212 270.5 241.0 29.5 241.0 261.2 20.2

J213 271.2 241.0 30.2 241.0 260.2 19.2

J203 271.0 241.0 30.0 241.0 250.7 9.7

J194 270.1 241.0 29.1 241.0 250.2 9.2

J204 271.1 241.0 30.1 241.0 256.7 15.7

J195 271.2 241.0 30.2 241.0 250.7 9.7

J188 271.0 241.0 30.0 241.0 250.7 9.7

J187 270.1 241.0 29.1 241.0 253.9 12.9

J159 269.6 241.0 28.6 241.0 250.7 9.7

J156 269.4 241.0 28.4 241.0 253.0 12.0

J160 269.0 241.0 28.0 241.0 253.0 12.0

J163 269.0 241.0 28.0 241.0 256.9 15.9

J391 269.3 241.0 28.3 241.0 255.8 14.8

J381 269.2 241.0 28.2 241.0 255.8 14.8

J393 269.0 240.9 28.1 240.9 250.3 9.4

J392 269.0 241.0 28.0 241.0 250.4 9.4

J394 270.0 241.0 29.0 241.0 254.7 13.7

J382 269.4 241.0 28.4 241.0 254.7 13.7

J371 269.4 241.0 28.4 241.0 250.4 9.4

J360 269.2 241.0 28.2 241.0 245.5 4.5

J349 269.1 241.0 28.1 241.0 244.6 3.6

J338 269.3 241.0 28.3 241.0 244.6 3.6

J383 270.2 241.0 29.2 241.0 254.7 13.7

J372 270.0 241.0 29.0 241.0 254.7 13.7

J361 269.7 241.0 28.7 241.0 254.7 13.7

J350 270.0 241.0 29.0 241.0 245.5 4.5

J326 270.0 241.0 29.0 241.0 244.6 3.6

J362 270.2 241.0 29.2 241.0 254.2 13.2

J339 270.1 241.0 29.1 241.0 245.5 4.5

J327 269.5 241.0 28.5 241.0 244.6 3.6

J314 270.2 241.0 29.2 241.0 242.9 1.9

J351 270.2 241.0 29.2 241.0 262.0 21.0

J340 270.3 241.0 29.3 241.0 261.1 20.1

J328 270.2 241.0 29.2 241.0 261.1 20.1

J315 270.1 241.0 29.1 241.0 250.9 9.9

J329 270.3 241.0 29.3 241.0 262.0 21.0

J316 270.2 241.0 29.2 241.0 261.1 20.1

J302 270.2 241.0 29.2 241.0 250.9 9.9

J290 270.2 241.0 29.2 241.0 259.0 18.0

J223 270.8 241.0 29.8 241.0 256.7 15.7

J233 270.8 241.0 29.8 241.0 256.1 15.1

J243 271.0 240.9 30.1 240.9 256.6 15.7

J232 270.0 241.0 29.0 241.0 260.2 19.2

J242 270.6 241.0 29.6 241.0 256.9 15.9

J254 270.9 241.0 29.9 241.0 256.7 15.7

J265 271.0 241.0 30.0 241.0 260.5 19.5
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GSI Jet Grouting

Column Master Sheet

Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J275 271.0 241.0 30.0 241.0 260.4 19.4

J286 271.2 241.0 30.2 241.0 260.9 19.9

J253 271.0 241.0 30.0 241.0 260.2 19.2

J264 270.6 240.6 30.0 240.6 256.5 15.9

J274 271.0 241.0 30.0 241.0 256.7 15.7

J285 271.1 241.0 30.1 241.0 260.4 19.4

J297 271.0 241.0 30.0 241.0 260.9 19.9

J273 270.4 241.0 29.4 241.0 256.2 15.2

J284 270.4 241.0 29.4 241.0 253.9 12.9

J295 270.8 241.0 29.8 241.0 258.9 17.9

J296 270.9 241.0 29.9 241.0 256.5 15.5

J309 271.0 241.0 30.0 241.0 256.5 15.5

J263 269.8 241.0 28.8 241.0 254.1 13.1

J199 269.4 241.0 28.4 241.0 255.3 14.3

J208 269.3 241.0 28.3 241.0 262.5 21.5

J217 269.8 241.0 28.8 241.0 257.5 16.5

J226 269.9 241.0 28.9 241.0 258.4 17.4

J235 269.9 241.0 28.9 241.0 262.4 21.4

J184 269.3 241.0 28.3 241.0 255.3 14.3

J191 269.8 241.0 28.8 241.0 257.1 16.1

J198 269.8 241.0 28.8 241.0 257.5 16.5

J207 269.9 241.0 28.9 241.0 261.9 20.9

J216 269.8 241.0 28.8 241.0 261.6 20.6

J225 269.8 241.0 28.8 241.0 261.6 20.6

J190 270.0 241.0 29.0 241.0 262.0 21.0

J197 270.0 241.0 29.0 241.0 249.5 8.5

J197 262.5 241.0 21.5 241.0 254.6 13.6

J206 270.0 241.0 29.0 241.0 261.8 20.8

J215 269.9 241.0 28.9 241.0 261.7 20.7

J224 270.0 241.0 29.0 241.0 259.5 18.5

J234 270.1 241.0 29.1 241.0 258.9 17.9

J189 269.9 241.0 28.9 241.0 263.3 22.3

J196 269.9 241.0 28.9 241.0 263.3 22.3

J205 269.9 241.0 28.9 241.0 263.3 22.3

J214 269.8 241.0 28.8 241.0 260.7 19.7

J363 271.2 241.0 30.2 241.0 262.3 21.3

J373 271.2 241.0 30.2 241.0 258.1 17.1

J330 271.5 241.0 30.5 241.0 261.4 20.4

J342 271.2 241.0 30.2 241.0 261.3 20.3

J365 271.2 241.0 30.2 241.0 260.7 19.7

J376 271.2 241.0 30.2 241.0 260.7 19.7

J387 271.2 241.0 30.2 241.0 258.5 17.5

J399 271.2 241.0 30.2 241.0 258.9 17.9

J341 271.2 241.0 30.2 241.0 262.0 21.0

J352 271.5 241.0 30.5 241.0 250.9 9.9

J364 271.2 241.0 30.2 241.0 261.0 20.0

J375 271.2 241.0 30.2 241.0 255.1 14.1
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GSI Jet Grouting

Column Master Sheet

Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J386 271.2 241.0 30.2 241.0 256.7 15.7

J398 271.5 241.0 30.5 241.0 258.4 17.4

J405 271.2 240.7 30.5 240.7 256.0 15.3

J412 271.2 241.0 30.2 241.0 259.1 18.1

J420 271.2 241.0 30.2 241.0 262.4 21.4

J374 270.7 241.0 29.7 241.0 260.7 19.7

J385 270.7 241.0 29.7 241.0 256.8 15.8

J397 270.7 241.0 29.7 241.0 256.7 15.7

J404 270.7 241.0 29.7 241.0 256.7 15.7

J411 270.7 241.0 29.7 241.0 256.7 15.7

J419 270.7 241.0 29.7 241.0 258.6 17.6

J427 270.7 241.0 29.7 241.0 260.8 19.8

J384 270.9 241.0 29.9 241.0 258.0 17.0

J395 270.8 241.0 29.8 241.0 258.1 17.1

J396 270.8 241.0 29.8 241.0 256.8 15.8

J403 270.7 241.0 29.7 241.0 256.9 15.9

J410 270.7 241.0 29.7 241.0 247.2 6.2

J426 270.7 241.0 29.7 241.0 258.6 17.6

J437 270.6 241.0 29.6 241.0 258.6 17.6

J430 271.0 241.0 30.0 241.0 258.8 17.8

J438 270.5 241.0 29.5 241.0 260.7 19.7

J357 272.4 241.0 31.4 241.0 256.0 15.0

J370 272.4 241.0 31.4 241.0 261.8 20.8

J358 272.3 241.0 31.3 241.0 261.8 20.8

J347 272.4 241.0 31.4 241.0 249.3 8.3

J335 272.5 241.0 31.5 241.0 255.2 14.2

J359 272.5 241.0 31.5 241.0 261.3 20.3

J348 272.4 241.0 31.4 241.0 261.8 20.8

J336 272.5 241.0 31.5 241.0 257.6 16.6

J323 272.4 241.0 31.4 241.0 248.8 7.8

J337 272.5 241.0 31.5 241.0 261.4 20.4

J324 272.4 240.8 31.6 240.8 260.9 20.1

J310 272.4 241.0 31.4 241.0 260.9 19.9

J346 272.6 241.0 31.6 241.0 257.3 16.3

J334 272.7 240.9 31.8 240.9 258.8 17.9

J345 272.4 240.8 31.6 240.8 259.3 18.5

J333 272.5 240.9 31.6 240.9 259.1 18.2

J320 272.7 240.9 31.8 240.9 250.7 9.8

J321 272.7 241.0 31.7 241.0 259.2 18.2

J307 272.5 241.0 31.5 241.0 259.3 18.3

J294 272.7 241.0 31.7 241.0 256.2 15.2

J322 272.6 240.9 31.7 240.9 258.9 18.0

J301 271.4 241.0 30.4 241.0 244.6 3.6

J289 271.8 241.0 30.8 241.0 257.6 16.6

J277 271.6 241.0 30.6 241.0 257.6 16.6

J266 271.7 241.0 30.7 241.0 257.6 16.6

J256 271.7 241.0 30.7 241.0 258.3 17.3

Page 6 of 10



GSI Jet Grouting

Column Master Sheet

Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J245 271.7 240.8 30.9 240.8 259.3 18.5

J278 271.2 241.0 30.2 241.0 259.0 18.0

J267 271.5 241.0 30.5 241.0 258.9 17.9

J257 271.7 241.0 30.7 241.0 262.3 21.3

J246 271.6 241.0 30.6 241.0 258.2 17.2

J268 271.3 241.0 30.3 241.0 259.1 18.1

J258 271.6 241.0 30.6 241.0 259.0 18.0

J247 271.6 241.0 30.6 241.0 262.1 21.1

J236 271.7 241.0 30.7 241.0 253.6 12.6

J227 271.6 241.0 30.6 241.0 262.5 21.5

J218 271.7 241.0 30.7 241.0 262.5 21.5

J248 271.7 241.0 30.7 241.0 257.6 16.6

J237 271.6 241.0 30.6 241.0 262.4 21.4

J228 271.6 241.0 30.6 241.0 257.1 16.1

J259 271.6 241.0 30.6 241.0 260.9 19.9

J249 271.6 241.0 30.6 241.0 255.9 14.9

J279 271.5 241.0 30.5 241.0 260.7 19.7

J269 271.5 241.0 30.5 241.0 260.9 19.9

J303 271.6 241.0 30.6 241.0 261.1 20.1

J291 271.5 241.0 30.5 241.0 260.7 19.7

J280 271.7 241.0 30.7 241.0 260.7 19.7

J317 271.7 241.0 30.7 241.0 242.4 1.4

J304 271.7 241.0 30.7 241.0 261.4 20.4

J292 271.9 241.0 30.9 241.0 258.3 17.3

J281 272.3 241.0 31.3 241.0 253.3 12.3

J318 272.1 241.0 31.1 241.0 261.4 20.4

J305 272.3 241.0 31.3 241.0 257.8 16.8

J293 272.7 241.0 31.7 241.0 256.5 15.5

J282 272.7 241.0 31.7 241.0 259.4 18.4

J331 272.3 241.0 31.3 241.0 260.8 19.8

J319 272.3 241.0 31.3 241.0 258.4 17.4

J306 272.6 241.0 31.6 241.0 258.5 17.5

J353 272.3 241.0 31.3 241.0 260.8 19.8

J343 272.2 241.0 31.2 241.0 260.7 19.7

J332 272.0 241.0 31.0 241.0 258.5 17.5

J230 272.0 241.0 31.0 241.0 261.0 20.0

J240 272.6 241.0 31.6 241.0 261.0 20.0

J271 272.5 241.0 31.5 241.0 259.4 18.4

J262 272.6 241.0 31.6 241.0 259.4 18.4

J252 272.7 240.4 32.3 240.4 247.0 6.6

J241 272.8 241.0 31.8 241.0 260.3 19.3

J261 271.9 241.0 30.9 241.0 261.9 20.9

J251 272.5 241.0 31.5 241.0 261.9 20.9

J272 271.9 241.0 30.9 241.0 248.8 7.8

J283 272.7 241.0 31.7 241.0 256.3 15.3

J354 272.6 241.0 31.6 241.0 260.5 19.5

J344 272.8 241.0 31.8 241.0 255.4 14.4
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Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J366 272.3 240.8 31.5 240.8 258.1 17.3

J355 272.4 241.0 31.4 241.0 258.0 17.0

J377 272.1 241.0 31.1 241.0 258.5 17.5

J367 272.2 241.0 31.2 241.0 257.8 16.8

J356 272.3 241.0 31.3 241.0 257.3 16.3

J368 272.2 241.0 31.2 241.0 251.3 10.3

J308 272.9 241.0 31.9 241.0 259.1 18.1

J388 272.0 241.0 31.0 241.0 260.4 19.4

J378 272.1 241.0 31.1 241.0 251.8 10.8

J400 272.0 241.0 31.0 241.0 261.1 20.1

J389 272.1 241.0 31.1 241.0 261.0 20.0

J379 271.8 241.0 30.8 241.0 261.0 20.0

J369 272.2 241.0 31.2 241.0 261.8 20.8

J407 272.0 241.0 31.0 241.0 261.0 20.0

J401 272.0 241.0 31.0 241.0 261.0 20.0

J390 271.9 241.0 30.9 241.0 257.2 16.2

J380 272.0 241.0 31.0 241.0 261.8 20.8

J408 271.9 241.0 30.9 241.0 248.3 7.3

J414 271.8 241.0 30.8 241.0 261.0 20.0

J148 273.6 242.7 30.9 242.7 264.4 21.7

J130 273.6 243.0 30.6 243.0 268.1 25.1

J111 273.5 243.0 30.5 243.0 260.7 17.7

J140 273.7 243.0 30.7 243.0 268.2 25.2

J121 273.6 243.0 30.6 243.0 268.2 25.2

J102 273.5 243.0 30.5 243.0 262.9 19.9

J119 273.6 243.0 30.6 243.0 259.7 16.7

J110 273.6 243.0 30.6 243.0 259.8 16.8

J101 273.6 243.0 30.6 243.0 263.0 20.0

J147 273.6 243.0 30.6 243.0 259.4 16.4

J129 273.6 243.0 30.6 243.0 252.9 9.9

J139 273.6 243.0 30.6 243.0 264.4 21.4

J120 273.6 243.0 30.6 243.0 260.7 17.7

J149 273.4 243.0 30.4 243.0 268.1 25.1

J131 273.5 243.0 30.5 243.0 268.1 25.1

J112 273.5 243.0 30.5 243.0 268.1 25.1

J76 272.6 243.0 29.6 243.0 259.0 16.0

J86 272.7 243.0 29.7 243.0 259.1 16.1

J75 273.3 243.0 30.3 243.0 256.9 13.9

J85 272.5 243.0 29.5 243.0 258.6 15.6

J94 273.4 243.0 30.4 243.0 258.4 15.4

J95 272.8 242.8 30.0 242.8 259.0 16.2

J105 273.1 243.0 30.1 243.0 259.0 16.0

J113 273.5 242.7 30.8 242.7 247.9 5.2

J113 269.2 243.0 26.2 243.0 258.2 15.2

J104 273.0 243.0 30.0 243.0 258.2 15.2

J132 273.3 243.0 30.3 243.0 258.3 15.3

J123 272.8 243.0 29.8 243.0 257.9 14.9
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Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J114 272.8 243.0 29.8 243.0 258.8 15.8

J150 273.4 243.0 30.4 243.0 256.9 13.9

J154 273.1 243.0 30.1 243.0 249.3 6.3

J142 272.9 243.0 29.9 243.0 257.9 14.9

J133 273.0 243.0 30.0 243.0 258.7 15.7

J124 272.9 243.0 29.9 243.0 249.0 6.0

J152 273.0 243.0 30.0 243.0 249.7 6.7

J151 272.8 243.0 29.8 243.0 253.5 10.5

J93 273.8 243.0 30.8 243.0 265.3 22.3

J74 273.9 243.0 30.9 243.0 262.9 19.9

J83 273.7 243.0 30.7 243.0 264.9 21.9

J92 273.7 243.0 30.7 243.0 262.9 19.9

J59 273.8 243.0 30.8 243.0 263.1 20.1

J66 273.6 243.0 30.6 243.0 263.0 20.0

J73 273.5 243.0 30.5 243.0 262.9 19.9

J82 273.5 243.0 30.5 243.0 262.9 19.9

J91 273.6 243.0 30.6 243.0 260.7 17.7

J65 273.5 243.0 30.5 243.0 262.1 19.1

J51 273.8 243.0 30.8 243.0 263.0 20.0

J58 273.5 243.0 30.5 243.0 262.2 19.2

J50 273.2 243.0 30.2 243.0 264.2 21.2

J57 273.4 243.0 30.4 243.0 259.9 16.9

J49 273.9 243.0 30.9 243.0 260.6 17.6

J48 273.0 243.0 30.0 243.0 258.6 15.6

J56 273.3 243.0 30.3 243.0 258.6 15.6

J64 273.6 243.0 30.6 243.0 258.5 15.5

J72 273.6 243.0 30.6 243.0 260.7 17.7

J71 273.5 243.0 30.5 243.0 259.3 16.3

J81 273.6 243.0 30.6 243.0 260.5 17.5

J47 273.1 243.0 30.1 243.0 259.0 16.0

J55 273.2 243.0 30.2 243.0 258.6 15.6

J63 273.4 243.0 30.4 243.0 258.6 15.6

J62 273.3 243.0 30.3 243.0 257.3 14.3

J70 273.2 243.0 30.2 243.0 258.5 15.5

J80 273.2 243.0 30.2 243.0 257.7 14.7

J90 273.8 243.0 30.8 243.0 259.5 16.5

J100 273.6 243.0 30.6 243.0 259.9 16.9

J79 273.3 243.0 30.3 243.0 258.5 15.5

J89 273.3 243.0 30.3 243.0 257.8 14.8

J99 273.8 243.0 30.8 243.0 257.3 14.3

J109 273.9 243.0 30.9 243.0 259.6 16.6

J108 273.3 243.0 30.3 243.0 256.9 13.9

J54 273.0 243.0 30.0 243.0 259.0 16.0

J61 272.9 242.9 30.0 242.9 257.9 15.0

J68 273.0 243.0 30.0 243.0 262.0 19.0

J88 273.1 243.0 30.1 243.0 261.5 18.5

J98 273.3 243.0 30.3 243.0 259.9 16.9
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Column Master Sheet

Column ID Start Depth  Stop Depth Total Drill Depth Bot of JG Col Top of JG Col Grout Length
El. FT El. FT FBGS El. FT EL. FT LF

J107 273.2 243.0 30.2 243.0 259.8 16.8

J145 273.3 243.0 30.3 243.0 265.6 22.6

J126 273.3 243.0 30.3 243.0 265.6 22.6

J136 273.6 243.0 30.6 243.0 265.5 22.5

J117 273.4 242.8 30.6 242.8 265.7 22.9

J127 273.4 243.0 30.4 243.0 256.9 13.9

J45 272.7 242.7 30.0 242.7 263.7 21.0

J46 272.7 242.7 30.0 242.7 263.7 21.0

J44 272.7 242.7 30.0 242.7 263.7 21.0

J53 272.8 242.8 30.0 242.8 263.8 21.0

J37 272.8 242.8 30.0 242.8 263.8 21.0

J60 272.8 242.8 30.0 242.8 257.3 14.5

J77 273.0 243.0 30.0 243.0 259.3 16.3

J78 273.1 242.8 30.3 242.8 263.8 21.0

J118 273.6 243.0 30.6 243.0 257.6 14.6

J137 273.6 243.0 30.6 243.0 249.8 6.8

J128 273.8 243.0 30.8 243.0 259.6 16.6

J146 274.0 243.0 31.0 243.0 259.4 16.4

J96 273.2 243.0 30.2 243.0 258.2 15.2

J115 273.4 243.0 30.4 243.0 259.0 16.0

J134 273.5 243.0 30.5 243.0 257.0 14.0

J138 273.8 243.0 30.8 243.0 259.4 16.4

J38 273.2 243.0 30.2 243.0 258.6 15.6

J39 272.7 243.0 29.7 243.0 260.7 17.7

J40 273.0 243.0 30.0 243.0 260.7 17.7

J41 273.7 242.5 31.2 242.5 260.1 17.6

J42 273.5 243.0 30.5 243.0 264.3 21.3

J43 273.7 243.0 30.7 243.0 263.0 20.0

J52 273.7 243.0 30.7 243.0 261.0 18.0

J67 273.9 243.0 30.9 243.0 261.6 18.6

J84 274.1 243.0 31.1 243.0 260.0 17.0

J141 274.0 243.0 31.0 243.0 256.2 13.2

J153 273.3 243.0 30.3 243.0 258.2 15.2

J155 273.5 243.0 30.5 243.0 258.2 15.2

J143 273.3 243.0 30.3 243.0 253.5 10.5

J144 273.6 243.0 30.6 243.0 256.3 13.3

J125 273.4 243.0 30.4 243.0 266.1 23.1

J106 273.4 243.0 30.4 243.0 266.1 23.1

J135 273.7 243.0 30.7 243.0 266.1 23.1

J116 273.5 243.0 30.5 243.0 266.1 23.1

J122 274.3 243.0 31.3 243.0 257.0 14.0

J103 274.3 243.0 31.3 243.0 259.8 16.8

J69 273.6 243.0 30.6 243.0 256.6 13.6

J97 273.6 242.5 31.1 242.5 265.9 23.4

J87 273.6 243.0 30.6 243.0 261.5 18.5
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SITEWIDE INSPECTION FORM
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SUFFERN – ANNUAL INSPECTION CHECKLIST 
Inspection Date:  /   / 

Inspector Name: 

1. Institutional Controls
The following questions will be completed after a driving and/or walking survey of the 
Suffern site has been completed.  

Are there any new residential, commercial or industrial structures at the property?  

Yes □ No □ 

Is the new facility being used for nonconforming purposes (e.g., commercial and industrial 
uses only)? 

Yes □ No □ 

Is there any evidence of potable or process water wells at the property? 

Yes □ No □ 

Is there any evidence of recent excavations in the areas with subsurface work restrictions?  If 
so, contact the owner to determine if the subsurface work was completed in accordance with 
the excavation work plan. If the inspection finds evidence that the institutional controls are 
being violated or are suspected of being violated, the findings will be reported to NYSDEC 
within 48 hours of the inspection. 

Yes □ No □ 

Notes:  

2. Facility Wide Piezometers and Sparge Wells
Is there any damage to the protective bollards for the wells? 

Yes □ No □ 

Notes:  

Are wells made visible by painting and numbering? Yes □ No □ 

Notes:  



2 

Do wells have concrete surface aprons adequate to ensure that the well samples are not 
impacted by surface water? 

Yes □ No □ 

Notes:  

Is there any damage to the protective casing? 

Yes □ No □ 

Notes:  

Are wells secured by locking? Yes □ No □ 

Notes: 

3. Facility Security
Damage to perimeter fencing and/or gates? 

Yes □ No □ 

Gates properly chained and locked? 

Yes □ No □ 

Excessive vegetation along perimeter fencing?  Is brush cutting needed? 

Yes □ No □ 

Are all “No Trespassing” signs present and in adequate condition? 

Yes □ No □ 

Notes:  

4. Cover Inspection
Evidence of subsidence, settlement, cracks, or animal burrows? 

Yes □ No □ 

Evidence of deterioration or malfunction of cap?  

Yes □ No □ 

Evidence of erosion damage?  

Yes □ No □ 

Vegetative cover in place? 

Yes □ No □ 



3 

Are there woody plants that need to be removed?  

Yes □ No □ 

Is there evidence of water ponding on the surface? 

Yes □ No □ 

Notes:  

5. Corrective Actions Completed
Notes: 
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1 BACKGROUND 

The Suffern Manufactured Gas Plant (MGP) Site (Site) is located at 3 Pat Malone Drive in the Village of Suffern, 
New York, approximately 0.2 miles north of the Suffern rail station. An MGP operated at the Site from 1902 to 
1935. The Suffern Gas Company MGP began gas manufacturing operations in approximately 1902 using the 
Lowe carbureted water gas process. In general, the plant consisted of a former MGP building that included a coal 
storage room, a boiler room, a generator room, and a storage room as well as a meter room and a pump house 
that were attached to the MGP building. Additionally, a 50,000-cubic foot (cf) gas holder and 7,000-gallon steel 
oil storage tank were built prior to operation. By the end of 1925, the MGP plant was rebuilt as a coal gas plant 
and shortly after (August 1926) the ownership was transferred to the Ramapo Gas Corporation. The coal gas 
plant operated at the MGP property from 1925 to 1935. In general, the configuration of the MGP plant remained 
largely unchanged after it was rebuilt as a coal gas plant. In July 1935, manufactured gas production ceased and 
manufactured gas was replaced with natural gas, which was supplied by the Home Gas Company, the West Shore 
Gas Company, and Rockland Gas Company. During the 1940s and early 1950s an electroplating facility was in 
operation at this location. The Site was also used to manufacture buses until 2008. The Site is zoned for 
manufacturing land use and is currently used as a natural gas regulating and metering station. 

The remediation of the former MGP site began in 2016. The site was remediated in accordance with the remedy 
selected by the NYSDEC in the Record of Decision (ROD) for the Suffern former MGP Site, No. 3-44-045 dated 
March 2014. The goal of the cleanup action for the site was to achieve cleanup levels that protect public health 
and the environment. Clean up for the site included excavation and off-site disposal of approximately 
20,000 cubic yards of coal tar contaminated soil to approximate depths of up to 15 feet. In areas with deeper 
contamination, approximately 17,000 cubic yards of coal tar contaminated soil was solidified. Solidification was 
performed to depths of up to 35 feet. Remedial construction was completed in 2017. A Site Management Plan 
(SMP) was established which details the requirements for site management including soil management in the 
event of any future excavations and long-term groundwater monitoring. Due to proximity of the Site to the 
Village of Suffern public water supply well field, the selected remedy also required the development and 
implementation of a Public Water Supply Protection and Mitigation Plan (Plan). 
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2 PURPOSE 

This Plan was developed per selected remedy element No. 6 of the ROD. The purpose of this Plan is to: 

a) Evaluate the existing long-term groundwater monitoring program and determine whether additional sentinel 
monitoring points and/or increased sampling frequency are necessary to ensure adequate detection and 
warning of potential MGP-contamination into the public water supply. 

b) As necessary, install wellhead treatment systems or comparable alternative measures, or upgrade existing 
systems, for public water supply wells that are threatened or impacted by MGP related contamination in the 
future. 

c) Provide immediate notification to the New York State Department of Environmental Conservation (NYSDEC), 
New York State Department of Health (NYSDOH), Rockland County Health Department (RCHD), and the 
Village of Suffern if MGP-contaminant concentrations in a sentinel well(s) exceed a specified action level and 
implement appropriate response actions. 
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3 GROUNDWATER MONITORING PROGRAM 

3.1 GROUNDWATER MONITORING PRIOR TO REMEDIATION 

Due to the proximity and downgradient location of the municipal supply wells for the Village of Suffern, 
quarterly or biannual groundwater monitoring has been performed at the Site since 1999. The quarterly 
monitoring program that was performed prior to remediation was conducted in accordance with the 
NYSDEC-approved document entitled “Quarterly Groundwater Monitoring Work Plan, Suffern Former MGP Site” 
(hereto referred as “Quarterly GWMP”), dated April 8, 2010  

Monitoring wells and multi-channel well ports located at the Site monitor two zones of the unconsolidated 
aquifer (glaciofluvial unit) to vertically profile concentrations of contaminants of concern (COCs) and determine 
the extent of MGP-related impacts.  

Monitoring wells were also installed beyond the MGP-impacted groundwater, about 100 feet from the municipal 
supply wells, to provide a means of detecting potential migration of MGP constituents in groundwater towards 
the Village of Suffern water supply wells (Appendix A, Figure 1). The municipal supply wells are screened from 
approximately 45 feet to 130 feet below ground surface. A monitoring well network designed to sample 
groundwater at various depths from the water table to the top of bedrock was established to rule out the 
existence of preferential pathways of contaminant flow towards the supply wells. 

Based on groundwater data collected since 1999, groundwater containing COCs at concentrations greater 
than NYSDEC standards and guidance values is primarily limited to the Site. Detected concentrations 
off-site in the direction of the Well Field area have been limited and sporadic in nature.  

3.2 GROUNDWATER MONITORING DURING REMEDIAL ACTION 

Prior to the implementation of the remedial action, a groundwater monitoring plan was developed in concert 
with NYSDEC, NYSDOH and RCDOH. The plan “Groundwater Monitoring Plan During Remedial Construction” 
included sampling of all on site wells to establish baseline conditions prior to construction followed by biweekly 
(i.e., once every two weeks) groundwater monitoring of selected wells for the duration of the in-situ 
solidification (ISS) portion of the remedy. The increased sampling frequency provided an effective early warning 
of any potential MGP-related contaminant migration towards the Well Field as a result of intrusive activities. 
The estimated travel times for contaminant migration between the treatment areas and the Suffern Well Field 
are on the order of years. Groundwater monitoring of wells close to the ISS monolith were included (e.g., MW2, 
MW19, MW-29, MW30, MW31, and WP7). This monitoring program was based on the conservatively assumed 
maximum displacement of 5 feet and the average linear groundwater velocity within the shallow zone (13.25 
feet/year) being greater than the expected contaminant transport rates. Pumping activity for the Suffern Well 
Field was documented during the same period that the site gradients were measured.  

The biweekly sampling interval (i.e., once every two weeks) met or exceeded the monitoring goals, of early 
detection of contaminant migration based on chemical fate and transport properties. The groundwater sampling 
included the following: 

 Five monitoring wells and one CMT directly downgradient of the ISS area were sampled biweekly, during ISS, 
and analyzed for benzene, toluene, ethylbenzene and xylene (BTEX) compounds and naphthalene via USEPA 
Method 8260C.  

 Sampling provided sufficient vertical coverage (five in shallow zone and seven in deep zone) between the ISS 
areas and the Village of Suffern water supply wells. The monitoring of the five identified monitoring wells and 
one CMT continued for one complete cycle after the ISS was completed. 

 The subject wells were also monitored for increases in pH and conductivity weekly during active ISS as these 
parameters, which typically temporarily increase during ISS, and would provide an early indicator of 
potential groundwater impact. 
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Results were provided to the NYSDEC, NYSDOH, and RCDOH during remedial construction. During remediation, 
no changes to groundwater conditions were observed that required initiation of mitigation measures. A final 
letter report, including the analytical reports, was prepared summarizing the results of each monitoring event 
and was submitted to the regulatory agencies and the Village of Suffern.  

3.3 GROUNDWATER MONITORING PLAN POST-REMEDIATION 
At the completion of remediation in 2017, per the ROD, the quarterly monitoring plan was evaluated in relation 
to post remediation groundwater conditions. A revised quarterly groundwater sampling plan was submitted to 
NYSDEC and NYSDOH on October 13, 2017(Appendix A). The revised plan was initiated and will continue to be 
conducted at the Site. Key elements of the quarterly monitoring program are as follows: 

 Seventeen monitoring wells are gauged for water levels including: MW1, MW2, MW4, MW5, MW10, MW16, 
MW19, MW22, MW23, MW25, MW26, MW29, MW30, MW31, MW33, MW34, and MW35. The monitoring 
wells and multi-channel well ports for post-remedial monitoring are shown in Appendix A, Figure 1 and 
Table 1.  

 These monitoring wells are gauged for the presence or absence of non-aqueous phase liquids (NAPLs).  

 Gauging is performed for both light non-aqueous phase liquid (LNAPL), and dense non-aqueous phase liquid 
(DNAPL). 

 Groundwater samples are collected from ten monitoring wells including several multi-channel wells. 

 Samples are analyzed for VOCs, SVOCs and cyanide.  

 Samples are sent to a certified laboratory which will perform analyses under the NYSDOH Environmental 
Laboratory Approval Program (ELAP). 

 The methods used for the analyses, and the quality control measures performed, are consistent with the 
specifications provided in the NYSDEC Analytical Services Protocol (ASP).  

Results are provided in a report to the NYSDEC, NYSDOH, and RCDOH and the Village of Suffern for each 
quarterly sampling event.  
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4 CONTINGENCY MEASURES 

4.1 INSTALLATION OF SPARGE WELLS  
Prior to implementation of remedial action 31sparge wells were installed at the site. The objective of installing 
these wells was to have a system in place as a contingency measure that may be quickly started at the site to 
provide a barrier to, or to treat, dissolved-phase contaminants. The measure would be implemented, if needed, 
so that groundwater leaving the site meets the NYSDEC Groundwater Standard or Guidance Values.  

Air or ozone injection was determined to be an effective treatment for COCs in Site groundwater as 
demonstrated in the bench top study provided in the Technical Memo dated December 15,2015 Appendix B. As 
described in detail in the Sparge Well Installation Work Plan (CH2M, March 2016), 31 sparge wells were 
installed, each including four 1-inch sparge points to depths of 100 feet, 75 feet, 50 feet and 25 feet below grade. 
6 piezometers were also installed with three, 1-inch monitoring points to depths of 75 feet, 50 feet and 25 feet 
below grade. Pilot testing was performed on two of the newly installed sparge wells. Pilot test data were used to 
verify well spacing and understand characteristics of the sparge wells and aquifer as well as aid in design of a 
full-scale injection system, if necessary. The well details and results of this test and the installation details are 
provided in Appendix C. 

The pilot testing demonstrated that the initial spacing of 25 feet is appropriate for full scale operation. The 
multiple layered sparge screens were installed to assure coverage throughout the vertical section of the aquifer 
and this pilot test established that the multiple layers of sparge screens can be operated effectively allowing 
sparging to reach all depths of the aquifer, including between silt zones or confining layers. 

Conditions during remediation did not require use of the sparge well network. The network will remain in place 
for use as a contingency measure should long term monitoring indicate need for active treatment of the plume. 

4.2 INCREASED MONITORING 
If new constituents are detected at significant concentrations and/or a significant increase in COC 
concentrations is observed in the post remediation monitoring discussed in Section 3.3, when compared to 
previous data, a resampling event may be conducted to confirm or verify the initial analytical results. Significant, 
for the purposes of this document, is defined as any increase in comparison to baseline analytical results. Any 
occurrence of constituents not detected in baseline analytical results, or any increase in the COC concentrations 
over baseline values, will be discussed with NYSDEC, NYSDOH and RCDOH to determine the potential need for 
resampling or other contingency measures. 

If concentrations of constituents in groundwater samples collected from wells are significantly greater than 
baseline concentrations and or concentrations observed during ongoing quarterly monitoring, a confirmatory 
sample will be collected unless a decision is made to immediately implement further contingencies in 
consultation with NYSDEC, NYSDOH and RCDOH. Confirmatory samples will be collected with an expedited turn-
around time (TAT) to document results prior to the next sampling event. If the confirmatory sample also 
indicates an increase in concentration compared to the baseline concentration, additional contingencies will be 
assessed in consultation with NYSDEC, NYSDOH, and RCDOH for evaluating the reasons for the observed change 
and the potential for impacts to occur in other areas downgradient of the Site. 

If significant changes in groundwater quality due to site-related contamination are identified and confirmed 
through resampling, then several possible response actions may be considered. These response actions will be 
determined in consultation with NYSDEC, NYSDOH, and RCDOH and could include modifying sampling 
frequencies or increasing the number of monitoring wells sampled in that area, to further evaluate the extent 
and conditions of groundwater impacts. Groundwater contingency measures could be implemented if the results 
of successive monitoring events indicate that COC concentrations are trending upward or if the leading edge of 
the plume is advancing toward the Suffern Well Field.  

In the event MGP-contaminant concentrations in a sentinel well(s) exceed a specified action level is confirmed 
the following two contingency measures have been established: 
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 Air Sparging/Oxidative Sparging (AS/OS 
 Alternative Water Supply 

The contingency measure implemented will depend on the level of impact as determined during post-remedial 
monitoring, the location, the current site conditions, and other factors. 

4.3 AIR SPARGING/OXIDATIVE SPARGING 

Air sparging/oxidative sparging (AS/OS) will be implemented as a contingency measure if monitoring 
performed in Section 3.3 indicates that COCs are advancing towards the site perimeter and Suffern Well Field as 
confirmed by the sampling described in Section 4.2. 

Based on the results of the ground water monitoring described in Section 3, a target treatment zone would be 
established using the well network already in place and described in Section 4.1. A skid-mounted injection 
system would be procured and connected to the target treatment wells at the depths indicated and injection 
would begin. Additional piezometers may be installed at that time to enhance system performance evaluation 
and optimization if determined to be necessary. If ozone were used it would be at very low levels (1-3% of total 
injected flow) it is very likely to be diminished in groundwater before it reaches existing buried pipelines, 
especially at the deeper injection points. If the target treatment area were shallow and in the area of known gas 
utility lines at the Site, additional monitoring for vapors in the area would be performed to ensure that ozone 
does not come in to contact with the pipes. Air only injection would also be considered if contact with ozone 
remains a concern at system implementation. 

To maintain the readiness of the sparge well system, all wells will be visually inspected yearly as part of on-
going site inspection activities as required in the SMP.  

4.2 PRIVATE WATER SUPPLY WELL 

In the event of an imminent threat to the Village of Suffern’s water supply due to MGP-related contamination, 
and in consultation with the NYSDEC/NYSDOH and RCDOH, the Suffern Well Field could be shut down and an 
alternative water supply provided to users via the existing interconnection with a private water supply, SUEZ 
Environment (formerly United Water) of NY (SUEZ). There are three existing interconnections between SUEZ 
and the Village of Suffern. In all cases, SUEZ’s hydraulic gradient is higher than Suffern’s PWS so no additional 
pumping systems would be required. 
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5 NOTIFICATION PROCEDURES 

In the event the contaminant concentrations in a sentinel well(s) are significantly greater than baseline 
concentrations and or concentrations observed during ongoing quarterly monitoring, O&R or their designee will 
notify the NYSDEC, NYSDOH, Rockland County Health Department, and the Village of Suffern within 24 hours.  

A written report will follow verbal notification and will include: 

 Name and location of the Site 

 Name of person and company submitting the report 

 Date, approximate time, and specific location of the exceedance 

 Corrective action and countermeasures taken, including a description of equipment repairs and 
replacements, if required, for spare well and monitoring well system components 

 Description of the Site, including maps, flow diagrams, and topographical maps 

Agency Contact Phone Number 
New York Department of Environmental Conservation 
Mr. John Spellman 
Division of Environmental Remediation 
Bureau of Technical Support 
625 Broadway - 11th Floor 
Albany, NY 12233-7020 

518-402-9686 

New York Department of Health 
Mr. Anthony Perretta 
Corning Tower 
Empire State Plaza, 
Albany, NY 12237 

518-402-7860 

Rockland County Health Department 
Mr. Dan Miller 
Robert L Yeager Health Center 
50 Sanatorium Road, Building D 
Pomona, NY 10970 

845-364-2289 

Village of Suffern 
Charles Sawicki 
61 Washington Avenue 
Suffern, NY 10901 

845-357-2602 
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October 13, 2017 
 
Mr. John Spellman, P.E. 
Division of Environmental Remediation 
New York State Department of Environmental Conservation 
625 Broadway 
Albany, NY  12233-7014 
 
Re: Proposed Scope of Work 
 Post-Remedial Quarterly Groundwater Monitoring 
 Suffern Former MGP Site 
 NYSDEC Site # 3-44-045 
 
Dear Mr. Spellman: 
 
This work plan has been prepared by GEI Consultants, Inc., P.C. (GEI) for Orange and Rockland 
Utilities, Inc. (O&R) to present a proposed scope of work for post-remedial quarterly groundwater 
monitoring at the former manufactured gas plant (MGP) site in Suffern, New York. 
 
Background 
 
The final tasks for the implementation of the remedy for the Suffern MGP site were completed in 
late July 2017.  The first post-remedial quarterly groundwater monitoring event was performed in 
early August 2017 (3rd Quarter 2017 Event).  A report for the quarterly event (dated August 25, 
2017) was submitted to the New York State Department of Environmental Conservation 
(NYSDEC).   
 
The NYSDEC and the New York State Department of Health (NYSDOH) have required that 
quarterly monitoring continue at the site following implementation of the remedy.  A proposed 
scope for the event planned for November 2017 (4th Quarter 2017) event is described below.  The 
scope of work described below for some site wells has been modified from the scope included in 
the 2016 Groundwater Monitoring Work Plan (GMWP) [NRT, 2016].  The proposed modifications 
are based on a review of the 2016/2017 Bi-Weekly and Quarterly groundwater results, and are 
anticipated to more completely evaluate groundwater quality at locations between the remedial area 
and the adjacent, downgradient Village of Suffern municipal water extraction wells. 
 
The post-remedial groundwater scope of work described in this work plan may be further modified, 
if necessary, during preparation and NYSDEC approval of the Site Management Plan (SMP) for 
the Suffern MGP site.   
 
Proposed Quarterly Field Monitoring Activities 
 
Monitoring Well Elevation Gauging 
 
Seventeen monitoring wells installed at the site will continue to be gauged to map the direction of 
groundwater flow.  The direction of groundwater flow for the shallow and deeper portions of the 
aquifer will continue to be mapped for each event. 
 

http://www.geiconsultants.com/
http://www.geiconsultants.com/
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NAPL Monitoring 
 
The seventeen wells remaining at the site will continue to be gauged for the presence or absence of 
non-aqueous phase liquids (NAPLs).  Gauging will be performed for both light non-aqueous phase 
liquid (LNAPL), and dense non-aqueous phase liquid (DNAPL).   
 
Village of Suffern Well Pumping Data 
 
The Village of Suffern Water Department will be contacted for each event.  Well pumping data and 
extraction rates for the Village water extraction wells will continue to be provided in the quarterly 
reports.   
 
Groundwater Sampling and Analyses 
 
The monitoring wells and multi-channel well ports proposed for post-remedial monitoring are 
shown in Figure 1.  The wells and CMT ports to be sampled are identified in Table 1.  Included in 
the table are the well designations, the analyses to be performed (VOCs, SVOCs, and/or total 
cyanide).  Also included in the table are the sampling rationales for each well or CMT port. 
 
The samples will continue to be sent to a certified laboratory which will perform analyses under the 
NYSDOH Environmental Laboratory Approval Program (ELAP).  The methods used for the 
analyses, and the quality control measures performed, will continue to be consistent with the 
specifications provided in the NYSDEC Analytical Services Protocol (ASP).   
 
Schedule 
 
The next sampling event planned for the site (4th Quarter event) is targeted for November 2017.  
The NYSDEC will be notified of the proposed dates within the notification period specified by the 
Department. 
 
If the proposed scope of work described above is acceptable, please provide approval for the 
proposed plan.  If you have any questions regarding the proposed scope of work for the sampling, 
please do not hesitate to contact me at (607) 216-8958.  Please direct the Department’s official 
response to Maribeth McCormick of O&R. 
 
Sincerely, 
 
GEI CONSULTANTS, INC., P.C. 
 
 
James Edwards, P.G. 
Geologist/Project Manager 
 
JHE:amm 
 
Attachments: Table 1 – Post-Remedial Quarterly Groundwater Sampling Plan 
 Figure 1 – Post-Remedial Quarterly Monitoring Plan 
 
 

c: Maribeth McCormick – Orange and Rockland Utilities, Inc. 
 Anthony Perretta – NYSDOH 
 Maureen Schuck – NYSDOH 
\\ith1v-fs01\Data2\Admin\Project\Orange and Rockland Utilities\Suffern 4thQtr 2017 Groundwater Monitoring Work Plan\Suffern GW Post Remedial GW Monitoring WP 
10.13.2017.doc



 

 

Table



Table 1.  Post-Remedial Quarterly Groundwater Sampling Plan
Suffern MGP Site

Well or CMT VOC SVOC Total Cyanide Rationale

MW4 X Sentinel Well.  Down gradient concentrations of total cyanide.

MW10 X X X
Sentinel Well. Down gradient concentrations of VOCs, SVOCs, and total cyanide at location between remedial 
area and Village Well # 2.  MW10 will monitor groundwater quality at the water table, and the WP10 ports will 

monitor deeper groundwater quality at this location.
MW16 X X X Deep Zone up gradient groundwater quality.  VOCs, SVOCs, and total cyanide.
MW33 X X X Shallow Zone up gradient groundwater quality.  VOCs, SVOCs, and total cyanide.

WP5(19) X X X
Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, SVOCs, and total 
cyanide.  Location is between remedial area and down gradient sentinel well WP11, and Village Well # 3.

WP5(32) X X X
Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, SVOCs, and total 
cyanide.  Location is between remedial area and down gradient sentinel well WP11, and Village Well # 3.

WP5(45) X X Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 
is between remedial area and down gradient sentinel well WP11, and Village Well # 3.  

WP5(58) X X Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 
is between remedial area and down gradient sentinel well WP11, and Village Well # 3. 

WP5(71) X X Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 
is between remedial area and down gradient sentinel well WP11, and Village Well # 3.  

WP5(84) X X
Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 

is between remedial area and down gradient sentinel well WP11, and Village Well # 3. 

WP5(97) X X
Down gradient (Shallow Zone) and cross gradient (Deep Zone) concentrations of VOCs, and SVOCs.  Location 

is between remedial area and down gradient sentinel well WP11, and Village Well # 3. 

WP9(12) X X X Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial
area and Village Well # 4.

WP9(29.5) X X X Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial
area and Village Well # 4.

WP9(47) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 4.

WP9(64.5) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 4.

WP9(82) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 4.

WP9(99.5) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 4.

WP9(117) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 4.

WP10(32) X X X Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial
area and Village Well # 2.  This port and MW10 will monitor the shallow groundwater zone for total cyanide.

WP10(49) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 2.

WP10(66) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 2.

WP10(83) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 2.

WP10(100) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 2.

WP10(117) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Well # 2.

GEI Consultants, Inc., P.C. Page 1 of 2
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Table 1.  Post-Remedial Quarterly Groundwater Sampling Plan
Suffern MGP Site

Well or CMT VOC SVOC Total Cyanide Rationale

WP10(134) X X Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 
Village Well # 2.

WP11(12) X X X
Sentinel Well. Down gradient concentrations of VOCs, SVOCs, and total cyanide at location between remedial 

area and Village Well # 3.  

WP11(27) X X X
Sentinel Well. Down gradient concentrations of VOCs, SVOCs, and total cyanide at location between remedial 

area and Village Well # 3.  

WP11(43) X X Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 
Village Well # 3.  

WP11(58) X X
Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 

Village Well # 3.  

WP11(73) X X
Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 

Village Well # 3.  

WP11(88) X X
Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 

Village Well # 3.  

WP11(104) X X
Sentinel Well. Down gradient concentrations of VOCs, and SVOCs at location between remedial area and 

Village Well # 3.  

WP12(12) X X X
Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial

area and Village Wells # 2 and # 3.

WP12(34) X X X
Sentinel Well.  Down gradient concentrations of VOCs, SVOCs, and total cyanide at a location between remedial

area and Village Wells # 2 and # 3.

WP12(54) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP12(74) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP12(94) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP12(114) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP12(134) X X
Sentinel Well.  Down gradient concentrations of VOCs, and SVOCs at a location between remedial area and 

Village Wells # 2 and # 3.

WP13(12) X X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, SVOCs, and total cyanide.

WP13(29) X X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, SVOCs, and total cyanide.

WP13(47) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs.

WP13(64) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs. 

WP13(82) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs. 

WP13(99) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs.  

WP13(117) X X
Location down gradient of remedial area between remedial area and sentinel wells MW10 / WP10 and WP9.  

Down gradient concentrations of VOCs, and SVOCs. 
Trip Blank (Date) X QA / QC
Trip Blank (Date) X QA / QC
Trip Blank (Date) X QA / QC
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Figure 



SOURCE:

Survey of existing conditions and sample locations conducted by GEI Consultants, Inc. in

1999, 2009 and 2010.  Survey by New York state licensed land surveyor number 050146.

Horizontal Datum: New York State Plane Coordinate System (East Zone, North American

Datum (NAD) 83).  Vertical Datum: North American Vertical Datum (NAVD) 88.
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Orange and Rockland Down-Gradient Groundwater In Situ 
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Suffern, New York 
PREPARED FOR: Maribeth McCormick 

Technical Manager – Remediation 
Orange and Rockland Utilities 
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PREPARED BY: Jim Hartley/SAC  
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DATE: December 15, 2015 
PROJECT NUMBER: 650199.06.01 

 

Introduction 
This technical memorandum describes the results of the bench-scale treatability study performed to 
evaluate the potential of several oxidants for use in a possible in-situ treatment system at the Orange and 
Rockland site in Suffern, New York. The results of this study will be used to support the selection of an 
oxidant for use in a contingency air sparge treatment system, if compounds of concern (either VOCs or 
SVOCs) are detected downgradient of the source zone following implementation of the remedial action, 
which includes source material removal and in situ solidification/stabilization. The objectives of this study 
were to evaluate the effectiveness of different oxidant strengths to meet groundwater treatment standards, 
and to simultaneously establish oxidant types or dosages that can be used before forming hexavalent 
chromium (Cr[VI]) in-situ. The ideal oxidant would effectively treat the contaminants of concern (COCs) 
while staying below the Cr(VI) production threshold.  

Oxygen (concentrated and atmospheric), ozone, and hydrogen peroxide were the oxidants evaluated, and 
delivered in a manner to produce four levels of oxidative power. Testing was conducted in sealed batch 
reactors consisting of approximately equal volumes of site soil, groundwater spiked with contaminants, and 
vacant headspace. For the batch tests, the designated oxidant was supplied to the reactor headspace, then 
tumbled for a half hour to ensure transfer of the oxidant to the liquid phase. This regimen was repeated for 
five successive cycles before the water was sampled for analysis of COCs and water quality parameters such 
as oxidation reduction potential (ORP) and dissolved oxygen (DO). Treatment effectiveness was evaluated 
based the extent of COC degradation, absence of Cr(VI), and comparative ORP and DO.  

Treatability testing was performed at CH2M’s Applied Sciences Laboratory (ASL) in Corvallis, Oregon. An 
overview of sample characterization and experimental setup is presented below. The testing results are 
discussed below and presented in the attached tables.  

Methodology 
These sections describe the methods used to prepare and to characterize site samples, and to conduct the 
batch reactor tests.  
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Sample Homogenization and Characterization 
Soil and groundwater samples were collected at the site on July 28, 2015 and sent to ASL via ground 
transportation for treatability testing. Approximately 40 kilograms (kg) of soil from location WP13 (17 to 117 
feet below ground surface) were collected together with 50 gallons of groundwater. Upon arrival to ASL on 
August 18, 2015, the soil was thoroughly homogenized into a single bulk sample, which was characterized 
for chemical and physical properties including: 

• VOCs (SW8260B) 
• Poly Aromatic Hydrocarbons (PAHs) (SW 8270C-SIM) 
• Total Iron (Fe), Arsenic (As), Manganese (Mn), and Chromium (Cr) (SW6010)  
• Total Organic Carbon (TOC) (SM5310B) 
• Moisture content (SM2540B) 
• pH (SW9040D) 

All analyses were performed in triplicate. The remaining soil was stored in two 5-gallon buckets at 4 degrees 
Celsius until used in treatability testing.  The results of these soil analyses (except moisture and pH) are 
presented in Table 1. 

The 55 gallon drum of groundwater arrived to ASL on August 20, 2015. The contents of the drum were 
thoroughly mixed using a drum pump, then distributed equally into nine 5 gallon containers to near zero-
headspace conditions. The groundwater sample was then characterized through analysis of the following 
parameters: 

• VOCs (SW8260) 
• PAHs (SW 8270C-SIM) 
• Dissolved Fe, Cr (SW6010) 
• pH, dissolved oxygen (DO) and oxidation reduction potential (ORP) (calibrated bench-top meters) 

After characterization, groundwater was stored at 4 degrees Celsius until used for treatability testing.  

Results for the groundwater baseline characterization are summarized in Table 2.  

Findings for soil and groundwater sample baseline analysis both showed low levels of acenaphthene and 
pyrene. Low level detections of naphthalene, fluorene, phenanthrene, fluoranthene, and pyrene were found 
in the native soil, while the site groundwater also contained anthracene. VOCs such as benzene, toluene and 
acetone were below detection limits. Total chromium was present in the soil at 10.9 - 13.0 mg/kg, and in the 
water at 24.5 µg/L. The dissolved chromium concentration was found to be 1.36 µg/L. 

Treatability testing was designed to represent a possible future groundwater concentration that might occur 
downgradient of the source zone after source stabilization. This was accomplished by spiking the 
groundwater with low levels of representative VOCs and SVOCs for treatability testing.  

Groundwater Spiking 
The representative COCs selected were benzene, toluene, naphthalene, and acenaphthene at the following 
target concentrations:  

• 10 microgram per liter (μg/L) acenaphthene 
• 60 μg/L naphthalene 
• 150 μg/L benzene  
• 300 μg/L toluene 

A controlled spiking scheme was employed to minimize the potential for volatile losses in the spiked 
groundwater before use in the treatability testing, and to allow the materials to be quickly and evenly 
introduced to each batch of groundwater. This began with a pre-processing step on the groundwater 
delivered in a shipping drum. After receipt, the site groundwater was allowed to settle for one day, and 
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sediment was seen to form from the slightly turbid water. The overlaying water was then pumped from the 
drum into 5-gallon cubitainers, avoiding disturbance of the sediment layer. Some sediment was transferred 
into the cubitainers; however, groundwater was decanted into a clean cubitainer before use in the 
treatability study. The study involving the batch reactors required two 5 gallon cubitainers. Each cubitainer 
was then spiked with a VOC solution (approximately 66 milliliters [mL]) and 600 mL of an SVOC solution, 
bringing the total volume to 18.9 liters (L) of spiked fluid. The concentrated VOC spiking solution included 
benzene, toluene and naphthalene. It was prepared in a glass volumetric flask, which was sealed and stirred 
overnight to solubilize the solid form of naphthalene. This solution was sampled for VOC analysis to confirm 
the spiking concentrations, then dispensed to a number of 22 mL glass volatile organic analyte (VOA) vials 
with zero headspace for later use in spiking of the groundwater.  

A separate stock solution was made for SVOCs as the low solubility limit necessitated that larger spikes 
would be necessary. Acenaphthene was selected as the target SVOC constituent given its relatively higher 
solubility limit of 3.8 milligrams per liter (mg/L) in water at 25 degrees Celsius, while the other SVOCs of 
potential interest had much lower solubility (less than 65 µg/L). To make the stock solution, 350 mg of 
acenaphthene (99 percent, powder form) was dissolved in benzene (1.2 mL) in a small vial; acenaphthene is 
highly soluble in benzene, so this step brought the acenaphthene into a liquid form for easier delivery to the 
water stock solution. Four microliters of this concentrated mix was then spiked into 4 L of groundwater in a 
glass jar. The jar was then sealed and stirred overnight to mix as it was noted that the solution immediately 
crystalized upon contact with water during the addition, and was initially observed floating on the top of the 
liquid in the container. The target concentration of acenapthene for this stock spiking solution was 290 µg/L. 

On October 26, 2015, a 5 gallon poly cubitainer was spiked with 600 mL of the SVOC stock solution 
containing acenaphthene (with benzene solvent), and three of the 22 mL VOA containers of the VOC stock 
solution. This spiked groundwater was used in the first three batch tests described below.  On October 28, 
2015 a second container of spiked groundwater was created using the same stock solutions, and this spiked 
ground water was used to run the last two batch tests. Baseline analysis of these two stock solutions is 
summarized in Table 2. 

 

Batch Test Setup 
The four oxidation levels for this test were:  

1. air (23 percent oxygen by weight)  

2. purified oxygen (approximately 99 percent by weight)  

3. ozone (approximately 1.3 percent by weight, with about 21.9 percent oxygen), and  

4. ozone with peroxide (approximately 1.3 percent ozone, 21.9 percent oxygen, and hydrogen 
peroxide at 1 percent of total batch fluids).  

These will be referred to as the Air, Oxygen, Ozone, and Peroxide-Ozone reactors. A fifth run (“Control”) was 
also conducted as a control using the same COC spiked groundwater and jar setup, but with nitrogen gas for 
the headspace. This control served to assess the level of treatment, if any, due to the mixing of the samples 
or the use of any equipment in the process, as opposed to intrinsic oxidation of the COCs.  

Ozone generally has a greater oxidation potential compared to oxygen, but in this trial the ozone was added 
as a low concentration relative to the pure stream of oxygen. The ozone generator employed for the Ozone 
test resulted in a 1.3 percent ozone, 21.9 percent oxygen, and 76.8 percent nitrogen mixture; in contrast, 
the Oxygen test used 99 percent oxygen. For this reason the “ozone” treatment had a lower oxidation 
potential than the purified “Oxygen” treatment. 

The test plan originally used a column reactor packed with soil, and configured to inject a flow of oxidant gas 
sparge into a circulating spiked groundwater flow as a laboratory approximation of the soil, gas and water 
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interaction in a field sparging application. Preliminary testing of a column setup resulted in unexpectedly 
high pressures and trapped gas pockets in the soil, which prevented the flow of groundwater through the 
column. Because of this, the column setup was abandoned as a method to evaluate the oxidative treatment 
of groundwater, and was replaced by a sealed batch reactor setup. 
Three replicate batch reactors were setup in 1 gallon jars. These jars contained: 

• 1.8 kg of soil,  

• 1.8 L of spiked groundwater, and  

• Air, in the remaining vacant headspace (approximately 1.3 L) 
Jar lids were equipped with 2 sealable Swagelok ports to serve as a gas-delivery port and a gas-release port 
to prevent pressure build up. Once the reactors were prepared, the jars’ threads were wrapped in Teflon 
tape and the lids were secured, prior to inverting the jars for mixing.  

The contents of the first groundwater cubitainer were sampled on October 26, 2015 for analysis. The results 
of this analysis are summarized in Table 2 as ’Spiked GW 10/26’. This batch was then used to fill the reactors 
for the Control, Air and Oxygen oxidant reactions on the afternoon of the October 26th and the morning of 
October 27th. The second batch of spiked groundwater was prepared on October 28th, in the same manner. 
This batch was sampled on October 28th and the results are summarized in Table 2 as ‘Spiked GW 10/28’. 
This batch of spiked groundwater was used to fill the Ozone and Peroxide-Ozone batch reactors. 
For each of the tests, the selected oxidant gas was delivered to the headspace at a flowrate of 1.0 liter per 
minute for approximately 2 minutes to allow for two volume headspace exchanges. In the Peroxide-Ozone 
test, peroxide was also added (from a 35 percent solution) as one spike at the beginning of the test. 
Immediately after the gas had been delivered, both Swagelok ports were capped and the reactors were 
inverted and inspected for leaks.  
Reactors were double zip-locked bagged and loaded onto a tumbler for 30 minutes, at 30 revolutions per 
minute. Once removed from the tumbler, 10 mL of batch fluid was drawn with a gas-tight syringe through 
the gas-release port and transferred to a sealed 22 mL VOA vial for ORP measurements. Jars were then 
connected to gas lines to re-supply the selected oxidant prior to returning to the tumblers. The test regimen 
consisted of five consecutive rounds of repeated tumbling, sample collection, and oxidative gas delivery. In 
addition to measuring the ORP, dissolved oxygen and pH were also measured prior to the first tumble and 
after the fifth final tumble. Immediately following the final tumble round, batch fluid and soil were collected 
and analyzed for VOCs, SVOCs, Cr(VI), iron, and general chemistry bench parameters. 
For the trials using ozone, batch fluid was sampled for ozone concentrations by a treatability specialist at the 
time of sample collection using the DR/890 Data Logging Colorimeter HACH test kit. Based on the results of 
the HACH kit, low levels of ozone remained in the Ozone reactor fluid, while ozone was found to be below 
detection limits in the Peroxide-Ozone reactors. Ozone concentrations are recorded for the three replicate 
Ozone and Peroxide-Ozone reactors in Table 5. 

Hydrogen peroxide was also sampled using the hydrogen peroxide HACH test kit during the time of sample 
collection for the Peroxide-Ozone reactors. Based on the results of the HACH kit, a concentration of 
approximately 8,000 mg/L (± 2,000 mg/L) of hydrogen peroxide remained in the three replicate Peroxide-
Ozone reactors. Results for residual hydrogen peroxide concentrations can be found in Table 5.  

 

Results 
Indicator Parameters. The results are shown in Table 3 for the ORP measurements prior to the first tumble 
and at the end of each tumble interval; Table 4A and 4B summarizes the results of the bench parameter 
measurements including ORP, pH and DO for each oxidant trial before the first tumble and after the fifth 
tumble. The results are the average for the 3 replicate reactors. The following were observed: 
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• The pH began slightly acidic in all batches (5.07-6.64), and became more acidic after each test, with the 
Peroxide-Ozone test having the most pronounced decrease (3.64-5.79). Additionally, the Control batch 
pH fell nearly a unit (0.88 units), suggesting that the process itself has an acidifying effect.   

• The ORP increased in all batches except the Peroxide-Ozone batch, with the greatest apparent increase 
with Air (+263mV), followed closely by Purified Oxygen (+225mV). ORP is noted to have increased 
slightly (+41mV) in the Control batch, suggesting either this approximates the precision of this 
measurement, or that there is something in the soil that enhances ORP under agitation. 

• The DO concentration increased most dramatically with the Peroxide-Ozone batch (to >20 mg/L), and 
substantially with the Purified Oxygen (from 7.3 to 19.2 mg/L). Conventional oxygenation was observed 
with the Air (to 8.1 mg/L) and with Ozone (to 9.6 mg/L).  The Control batch saw a drop in the DO (8.1 to 
5.0 mg/L), suggesting the soil has some amount of natural oxidant demand (NOD).  

Treatment Parameters. Table 5 shows a complete list of general chemistry parameters and detected 
concentrations of VOCs, SVOCs, and metals present in the reactor groundwater after the fifth tumble, and are 
shown together with the results of the spiked groundwater concentrations at the start of the test (taken as the 
time zero sample obtained before reactor setup). The Control, Air, and Oxygen reactors were prepared using 
the spiked groundwater from October 26, while the Ozone and Peroxide-Ozone reactors were prepared with 
the spiked groundwater from October 28. Observations based on the groundwater results of Table 5 are as 
follows: 

• The spiked groundwater concentrations for benzene, toluene, and naphthalene (as VOC) were consistent 
between the two test batches. The second batch (10/28) was much lower for acenaphthene and 
naphthalene (as SVOC) than in the first batch (10/26), which tended to compromise the treatment 
efficiency comparison between oxidants run with the second batch (Ozone and Peroxide-Ozone) to the 
other oxidants; this is a limitation on this analysis primarily for acenaphthene, and specifically to whether 
ozone and peroxide-ozone are demonstrably more efficient at treatment. This specific evaluation will be 
inferred on the basis of the data which were collected in the balance of the tests.  

• All target compounds (benzene, toluene, acenaphthene and naphthalene) showed concentration 
reductions proportional to oxidant strength, as expected.   

• Although not injected as a target compound, acetone and 2-butanone was found at increasing 
concentrations in the Air, Oxygen, Ozone, and Peroxide-Ozone reactors. 

• Hexavalent chromium was below detection (less than 0.4 µg/L) for all of the reactors except for the 
Peroxide-Ozone reactors, in which the average concentration was 145 µg/L. 

• Bromate concentrations remained around 100 mg/L in all reactors except Peroxide-Ozone, where the 
bromate concentration increased to 264 mg/L (average of 3 replicates). 

A complete list of VOC and SVOC detections in the soil of the reactors are presented in Table 6.   

• Acetone was shown to be below detection limits in the soil of the Control, Air, Oxygen, and Ozone 
reactors, but was found in high levels in the Peroxide-Ozone reactor.  

• Acenaphthene showed slight concentration reductions with increasing oxidation power compared to the 
control reactor. 

• Using the VOC analysis, naphthalene was not detected, but low levels were reported using SVOC analysis. 
No apparent trends were observed between increasing oxidative power; the concentrations were all very 
close to the analytical method quantification limit, which likely compromised the resolution between 
different tests. 

Percent reductions and mass reductions are summarized for the target groundwater VOC and SVOC 
concentrations for the averaged 3 replicate reactors in Table 7. Percent mass reductions are calculated using 
two methods: a control-based comparison between the oxidant and  control trials, and a spiked groundwater-
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based comparison that evaluates the mass reductions due to both oxidant performance and processing effects 
(e.g, tumbler, handling, etc). The control-based comparison essentially excludes volatile losses in the mass 
reduction calculations, focusing on what was directly attributable to oxidation, while the spike-based 
comparison includes both volatile and oxidative losses. Calculations for spiked-groundwater based mass 
reductions compare the oxidant trials to the corresponding spiked groundwater. Observations based on the 
results of Table 7 are as follows: 

• Benzene, toluene, and naphthalene showed increased mass reduction trending with the addition of 
stronger oxidants:  

o Air showed 50% to 80% treatment;  
o Purified Oxygen showed 70% to 99% treatment;  
o Ozone showed less effectiveness for acenaphthene, but 87% to 96% for the other compounds;  
o Peroxide-Ozone showed 99%-100% for the VOCs (no results available for SVOCs).  

• Hexavalent chromium was detected in low concentrations in the Control, Air, Oxygen, and Ozone batches, 
but was found in a relatively high levels in the Peroxide-Ozone reactors. 

Conclusions and Recommendations 
COC degradation was evaluated for contaminated groundwater from the Orange and Rockland site in 
Suffern, New York by applying several different gas oxidation treatments to jar batch reactors. Results 
showed an increasing trend for the effectiveness of contaminant mass degradation for groundwater and soil 
with increasing oxidation strength (Air, Ozone, purified Oxygen, and Peroxide-Ozone, respectively). 
Generation of hexavalent chromium, acetone, and 2-butanone was pronounced in the Peroxide-Ozone 
reactors. The Control (nitrogen headspace), Air, Oxygen and Ozone trials showed low levels hexavalent 
chromium (less than 0.4 µg/L), but the oxidant-containing reactors also generated some acetone and 2-
butanone. Generation of these ketones increased with increasing oxidant strength.   

Given these findings, it is apparent that for a contingency groundwater treatment system the Peroxide-
Ozone system is to be avoided (to avoid generating hexavalent chromium). Of the remaining methods, the 
highest level of treatment can be achieved using Purified Oxygen or Ozone, for all target compounds. Air 
was shown to be partially effective, but would require greater contact time to achieve the treatment level of 
purified oxygen or ozone. 
 
For practical considerations, while an air-based system is the simplest and most economical to operate, this 
type of system would require two or three lines of sparging wells. A purified oxygen system would require a 
large, capital- and energy-intensive plant to generate the flow of oxygen needed; in addition, wells, piping 
and fittings would all need to be selected for their compatibility with purified oxygen. An ozone system is 
similar in terms of material compatibility (stainless steel is typically used), but because the flow requirement 
for ozone is limited to a small percentage (1% - 3%) of the total flow, the size of the ozone generation 
system would smaller and less energy intensive than the purified oxygen plant. 
 
It appears, based on this evaluation, that air and ozone systems should be retained for later consideration. 
Air is intrinsically less aggressive, so to match the treatment effectiveness of an ozone system, a doubling or 
tripling of the number of wells (and associated piping) would be required. An ozone system, in contrast, 
would require more expensive materials (i.e., stainless steel instead of HDPE) for fewer wells. It is expected 
that if the need for such a system is identified in the future, it will be for a particular geometry and target 
treatment effectiveness; for this future case, either system might be preferred, depending on whether the 
concentration reduction target is large or small, or the area requiring treatment is extensive or limited in 
extent.   
 



Table 1
Baseline Soil Characterization (Dectected Analytes Only)
Orange and Rockland, Suffern, NY

Homogenized Soil
Rep 1 Rep 2 Rep 3

Total Organic Carbon mg/Kg 755 666 463
VOC
Acetone ug/Kg 102 U 104 U 102 U
Benzene ug/Kg 15.3 U 15.5 U 15.3 U
Toluene ug/Kg 15.3 U 15.5 U 15.3 U
SVOC
Naphthalene ug/Kg 4.43 3.94 4.24
Acenaphthylene ug/Kg 1.00 J 0.86 J 0.89 J
Acenaphthene ug/Kg 8.25 8.35 8.07
Fluorene ug/Kg 6.55 8.75 12.5
Phenanthrene ug/Kg 3.10 3.77 4.75
Anthracene ug/Kg 0.90 J 0.70 J 0.30 U
Fluoranthene ug/Kg 3.34 6.33 3.11
Pyrene ug/Kg 1.37 2.90 1.32
Metals
Total Arsenic mg/Kg 5.57 5.02 5.10
Total Chromium mg/Kg 13.0 10.9 12.7
Total Iron mg/Kg 15700 12200 12900
Total Manganese mg/Kg 98.1 88.9 101
Qualifiers:

J =The analyte was positively identified. The associated numerical value is an estimated quantity. 

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

mg/kg = milligram per kilogram

µg/kg = microgram per kilogram

Analyte



Table 2
Baseline Groundwater Characterization (Dectected Analytes Only)
Orange and Rockland, Suffern, NY

20-Aug 26-Oct 28-Oct
VOCs
Acetone ug/L 1.00 U 0.05 U 1.37 J
Benzene ug/L 0.15 U 45.8 64.8
Naphthalene ug/L 0.15 U 21.2 56.0
Toluene ug/L 0.15 U 66.5 137
SVOCs
Naphthalene ug/L 0.0063 J 9.24 0.023
Acenaphthylene ug/L 0.015 0.52 0.022
Acenaphthene ug/L 0.0026 J 21.4 0.31
Fluorene ug/L 0.0014 U 0.0013 U 0.0013 U
Phenanthrene ug/L 0.0042 J 0.0014 U 0.0018 U
Anthracene ug/L 0.012 0.010 0.011
Fluoranthene ug/L 0.0090 J 0.0030 U 0.0031 U
Pyrene ug/L 0.011 0.0036 U 0.0036 U
Metals
Total Chromium ug/L 24.5 -- --
Dissolved Chromium ug/L 1.36 J -- --
Dissolved Iron ug/L 97.6 J -- --
Qualifiers:

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

J =The analyte was positively identified. The associated numerical value is an estimated quantity. 

µg/L = microgram per Liter

mg/L = milligram per Liter

As-Rec. GW Spiked GW

Analyte



Table 3
Oxidation-Reduction Potential Across Tumble Intervals (Average of 3 Reactors)
Orange and Rockland, Suffern, NY

Average ORP (mV)
Tumble 0 1 2 3 4 5

Control- Nitrogen 114.3 135.5 114.1 95.0 261.2 155.1
Air 120.8 217.9 194.8 182.9 223.9 384.1
Oxygen 14.2 109.2 166.2 170.9 210.1 238.9
Ozone 132.3 287.3 277.9 179.9 147.8 170.1
Peroxide-Ozone 297.4 272.8 264.3 258.6 266.2 241.6
Notes:
mV = millivolts



Table 4A
General Chemistry Parameters following the Final Tumble Event (Individual Reactors)
Orange and Rockland, Suffern, NY

Control- 
Nitrogen

Air Oxygen Ozone
Ozone + 
Peroxide

Avg. Avg. Avg. Avg. Avg.
pH 6.21 6.15 6.64 5.21 5.07
ORP, mV 114.3 120.8 14.2 132.3 297.4
DO, mg/L 8.10 7.50 7.30 8.98 20.00 1

pH 5.33 5.11 5.79 5.09 3.64
ORP, mV 155.1 384.1 238.9 170.1 241.6
DO, mg/L 5.00 8.11 19.20 9.57 20.00 1

Note: 1. Measurements were all above the range of the instrument (maximum of 20).
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Table 4B
General Chemistry Parameters following the Final Tumble Event (Average of 3 Reactors)
Orange and Rockland, Suffern, NY

Oxidant

units
Control- 
Nitrogen

Air Oxygen Ozone
Peroxide-

Ozone
pH SU 5.33 5.11 5.79 5.09 3.64
ORP mV 155.1 384.1 238.9 170.1 241.6
DO mg/L 5.00 8.11 19.20 9.57 20.00
Qualifiers:

SU = Standard Units

mV = millivolts   

mg/L = milligram per Liter



Table 5
Groundwater General Chemistry, VOC, SVOC and Metals Detections
Orange and Rockland, Suffern, NY

Control Air
Rep1 Rep2 Rep3 Average Rep1 Rep2 Rep3 Average Rep1 Rep2 Rep3

General Chemistry
pH SU -- -- 5.33 -- -- 5.33 4.83 5.03 5.48 5.11 6.42 4.97 5.98 5.79
ORP mV -- -- 127.5 151.7 186.0 155.1 387.1 388.5 376.8 384.1 247.4 235.6 233.7 238.9
DO mg/L -- -- 5.00 -- -- 5.00 8.30 7.90 8.12 8.11 20.00 E 17.60 20.00 E 19.20
Ozone mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hydrogen Peroxide mg/L -- -- -- -- -- -- -- -- -- -- -- -- -- --
Bromate mg/L -- -- 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U 0.005 U
VOCs
2-Butanone (MEK)                                            μg/L 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U 2.00 U
Acetone                                                     μg/L 0.50 U 1.37 J 0.50 U 0.50 U 0.50 U 0.50 U 27.0 18.2 4.99 16.7 1.86 J 2.38 1.61 J 1.95
Benzene                                                     μg/L 45.8 64.8 26.3 26.1 25.4 25.9 19.9 19.6 20.7 20.1 12.1 14.8 13.5 13.5
Chloroform                                                  μg/L 0.26 J 0.28 J 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Chloromethane                                               μg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U 0.15 U
Methylene chloride                                          μg/L 0.32 J 0.43 J 1.91 0.45 J 1.06 1.14 J 0.48 J 0.34 J 0.43 J 0.42 J 0.52 0.38 J 0.45 J 0.45 J
Naphthalene                                                 μg/L 21.2 56.0 22.9 22.8 22.4 22.7 9.99 9.45 9.56 9.67 0.15 U 0.15 U 0.15 U 0.15 J
Toluene                                                     μg/L 66.5 137 47.7 45.9 44.6 46.1 30.2 31.8 32.6 31.5 14.7 16.4 15.2 15.4
SVOCs
1-Methylnaphthalene                                         μg/L 0.0028 U 0.0028 U 0.045 0.078 0.042 0.055 0.12 0.072 0.027 0.07 0.040 0.074 0.062 0.059
2-Methylnaphthalene                                         μg/L 0.0023 U 0.0023 U 0.013 0.022 0.013 0.016 0.038 0.021 0.0096 0.023 0.011 0.017 0.018 0.015
Acenaphthene                                                μg/L 21.4 0.31 3.59 8.31 6.27 6.06 4.29 4.07 4.37 4.24 0.27 0.93 0.51 0.57
Acenaphthylene                                              μg/L 0.52 0.022 0.10 0.21 0.15 0.15 0.17 0.12 0.13 0.14 0.045 0.11 0.077 0.08
Anthracene                                                  μg/L 0.010 0.011 0.011 0.023 0.015 0.016 0.024 0.018 0.015 0.019 0.012 0.021 0.023 0.019
Benzo(a)anthracene                                          μg/L 0.0018 U 0.0018 U 0.011 0.024 0.0097 0.015 0.026 0.023 0.0069 J 0.019 J 0.027 0.021 0.025 0.024
Benzo(a)pyrene                                              μg/L 0.0024 U 0.0024 U 0.012 0.027 0.012 0.017 0.030 0.028 0.0072 J 0.022 J 0.017 0.022 0.027 0.022
Benzo(b)fluoroanthene                                       μg/L 0.0029 U 0.0029 U 0.017 0.037 0.015 0.023 0.040 0.039 0.011 0.030 0.026 0.029 0.034 0.030
Benzo(g,h,i)perylene                                        μg/L 0.0022 U 0.0022 U 0.012 0.028 0.011 0.017 0.030 0.025 0.0076 J 0.021 J 0.012 0.019 0.023 0.018
Benzo(k)fluoranthene                                        μg/L 0.0032 U 0.0033 U 0.0061 J 0.012 0.0053 J 0.008 J 0.012 0.012 0.0033 U 0.009 U 0.011 0.011 0.012 0.011
Chrysene                                                    μg/L 0.0023 U 0.0023 U 0.012 0.027 0.0089 J 0.016 J 0.031 0.027 0.0062 J 0.021 J 0.024 0.018 0.023 0.022
Fluoranthene                                                μg/L 0.0030 U 0.0031 U 0.11 0.22 0.097 0.14 0.27 0.19 0.063 0.17 0.21 0.20 0.24 0.22
Fluorene                                                    μg/L 0.0013 U 0.0013 U 0.073 0.16 0.088 0.11 0.23 0.16 0.11 0.17 0.061 0.11 0.12 0.10
Indeno(1,2,3-c,d)pyrene                                     μg/L 0.0018 U 0.0018 U 0.0094 0.021 0.0091 J 0.013 J 0.024 0.020 0.0061 J 0.017 J 0.010 0.015 0.017 0.014
Naphthalene                                                 μg/L 9.24 0.023 3.53 9.57 8.34 7.15 3.13 3.38 4.95 3.82 0.075 0.12 0.11 0.10
Phenanthrene                                                μg/L 0.0014 U 0.0018 J 0.058 0.11 0.066 0.08 0.20 0.12 0.038 0.12 0.050 0.071 0.078 0.066
Pyrene                                                      μg/L 0.0036 U 0.0036 U 0.043 0.089 0.038 0.057 0.11 0.084 0.025 0.07 0.093 0.081 0.10 0.09
Metals
Hexavalent Chromium μg/L -- -- 0.02 U 0.254 N 0.02 U 0.10 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 N 0.02 N 0.02 N 0.02 N
Iron                                                        μg/L -- -- 150 138 41.0 J 110 J 12.9 J 10.0 U 11.1 J 11.3 J 10.0 U 11.6 J 10.0 U 10.5 J
Qualifiers:

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

J =The analyte was positively identified. The associated numerical value is an estimated quantity. 

N = Insufficient sample was provided for the analyst to perform the free chlorine test.

E = Estimate value above calibration range

µg/L = microgram per Liter

mg/L = milligram per Liter

mV = millivolts   

SU = Standard Units

Analyte
Spiked GW 

(10/26)
Spiked GW 

(10/28) Average
Oxygen



Table 5 cont.
Groundwater VOC, SVOC and Metals Detections
Orange and Rockland, Suffern, NY

Ozone Peroxide-Ozone
Rep1 Rep2 Rep3 Average Rep1 Rep2 Rep3 Average

General Chemistry
pH 4.35 5.65 5.26 5.09 3.72 3.61 3.58 3.64
ORP mV 170.9 160.9 178.4 170.1 234.6 242.0 248.2 241.6
DO mg/L 9.21 10.20 9.30 9.57 20.00 E 20.00 E 20.00 E 20.00 E
Ozone mg/L 0.00 0.25 0.08 0.11 0.00 U 0.00 U 0.00 U 0.00 U
Hydrogen Peroxide mg/L -- -- -- -- 8000 8000 8000 8000
Bromate mg/L 0.005 U 0.005 U 0.005 U 0.005 U 0.227 N 0.223 N 0.343 N 0.264 N
VOCs
2-Butanone (MEK)                                            ug/L 6.22 7.07 6.63 6.64 47.3 49.1 51.5 49.3
Acetone                                                     ug/L 66.7 78.5 68.5 71.2 1030 800 925 918
Benzene                                                     μg/L 8.35 9.11 8.43 8.63 0.33 U 0.33 U 0.33 U 0.33 U
Chloroform                                                  μg/L 0.15 U 0.15 U 0.15 U 0.15 U 0.33 U 0.33 U 0.33 U 0.33 U
Chloromethane                                               μg/L 0.15 U 0.15 U 0.15 U 0.15 U 1.49 1.77 1.69 1.65
Methylene chloride                                          μg/L 0.39 J 0.33 J 0.37 J 0.36 J 0.73 J 0.64 J 0.61 J 0.66 J
Naphthalene                                                 μg/L 2.27 2.73 2.22 2.41 0.33 U 0.33 U 0.33 U 0.33 U
Toluene                                                     μg/L 15.7 17.5 16.2 16.5 0.33 U 0.33 U 0.33 U 0.33 U
SVOCs
1-Methylnaphthalene                                         μg/L 0.0028 U 0.0028 U 0.0028 U 0.0028 U 0.12 0.067 0.098 0.10
2-Methylnaphthalene                                         μg/L 0.0086 J 0.015 0.0089 J 0.011 0.041 0.021 0.031 0.031
Acenaphthene                                                μg/L 0.21 0.41 0.18 0.27 0.44 0.46 0.34 0.41
Acenaphthylene                                              μg/L 0.032 0.040 0.025 0.032 0.074 0.038 0.054 0.055
Anthracene                                                  μg/L 0.01 0.012 0.0097 0.01 0.012 0.0045 J 0.0085 J 0.008 J
Benzo(a)anthracene                                          μg/L 0.023 0.018 0.014 0.018 0.052 0.019 0.044 0.038
Benzo(a)pyrene                                              μg/L 0.024 0.020 0.015 0.020 0.049 0.018 0.036 0.034
Benzo(b)fluoroanthene                                       μg/L 0.031 0.026 0.020 0.026 0.092 0.031 0.068 0.064
Benzo(g,h,i)perylene                                        μg/L 0.020 0.017 0.012 0.016 0.054 0.019 0.036 0.036
Benzo(k)fluoranthene                                        μg/L 0.013 0.0098 0.0067 J 0.010 J 0.032 0.013 0.023 0.023
Chrysene                                                    μg/L 0.019 0.016 0.012 0.016 0.056 0.020 0.044 0.040
Fluoranthene                                                μg/L 0.084 0.083 0.056 0.074 0.16 0.059 0.13 0.12
Fluorene                                                    μg/L 0.078 0.097 0.053 0.076 0.094 0.055 0.076 0.075
Indeno(1,2,3-c,d)pyrene                                     μg/L 0.016 0.014 0.010 0.013 0.045 0.016 0.031 0.031
Naphthalene                                                 μg/L 1.46 2.02 1.44 1.64 0.22 0.12 0.18 0.17
Phenanthrene                                                μg/L 0.042 0.055 0.031 0.043 0.092 0.041 0.065 0.066
Pyrene                                                      μg/L 0.053 0.046 0.033 0.044 0.12 0.042 0.098 0.09
Metals
Hexavalent Chromium μg/L 0.294 N 0.269 N 0.353 N 0.305 N 144 135 157 145
Iron                                                        μg/L 136 143 141 140 24400 21500 25400 J 23767
Qualifiers:

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

J =The analyte was positively identified. The associated numerical value is an estimated quantity. 

N = Insufficient sample was provided for the analyst to perform the free chlorine test.

E = Estimate value above calibration range

Analyte



Table 6
Soil VOC and SVOC Detections
Orange and Rockland, Suffern, NY

Control Air Oxygen Ozone Peroxide-Ozone
Analyte Rep1 Rep2 Rep 3 Average Rep1 Rep2 Rep3 Average Rep1 Rep2 Rep3 Average Rep1 Rep2 Rep3 Average Rep1 Rep2 Rep3 Average

VOCs
Acetone                                                     ug/kg 51.8 U 47.0 U 47.7 U 48.8 U 49.2 U 54.3 U 54.1 U 52.5 U 50.8 U 49.6 U 50.1 U 50.2 U 52.6 U 52.8 U 54.9 U 53.4 U 227 182 204 204.3
Naphthalene                                                 ug/kg 27.6 J 16.0 J 14.3 U 19.3 J 14.8 U 16.3 U 16.2 U 15.8 U 15.2 U 14.9 U 15.0 U 15.0 U 15.8 U 15.8 U 16.5 U 16.0 U 14.9 U 13.2 U 14.8 U 14.3 U
SVOCs
1-Methylnaphthalene ug/kg 0.35 J 0.47 J 0.68 J 0.50 J 1.21 J 0.61 J 0.67 J 0.83 J 1.54 1.35 1.22 J 1.37 J 1.19 J 1.07 J 2.55 1.60 J 0.73 J 0.76 J 0.69 J 0.73 J
2-Methylnaphthalene ug/kg 0.21 U 0.25 J 0.32 J 0.26 J 0.44 J 0.24 J 0.29 J 0.32 J 1.0 J 0.73 J 0.51 J 0.75 J 0.70 J 0.64 J 1.94 1.09 J 0.46 J 0.49 J 0.45 J 0.47 J
Acenaphthene ug/kg 6.04 9.61 8.80 8.15 12.1 4.25 4.68 7.01 3.73 5.98 2.30 4.00 2.83 4.84 7.48 5.05 1.45 1.30 1.33 1.36
Acenaphthylene ug/kg 0.50 J 0.53 J 0.57 J 0.53 J 0.95 J 0.39 J 0.55 J 0.63 J 1.23 J 0.76 J 1.49 1.16 J 0.62 J 0.62 J 2.10 1.11 0.35 J 0.30 J 0.30 J 0.32 J
Anthracene ug/kg 0.30 U 0.30 U 0.31 U 0.30 U 0.32 U 0.32 U 0.31 U 0.32 U 0.53 J 0.33 U 0.33 U 0.40 U 0.37 U 0.35 U 0.62 J 0.45 J 0.32 U 0.3 U 0.32 U 0.31 U
Benzo(a)anthracene ug/kg 0.18 U 0.18 U 0.23 J 0.20 J 0.92 J 0.19 U 0.21 J 0.44 J 2.36 0.24 J 0.19 U 0.93 J 0.45 J 0.46 J 1.15 J 0.69 J 0.19 U 0.19 J 0.24 J 0.21 J
Benzo(a)pyrene ug/kg 0.27 U 0.27 U 0.28 U 0.27 U 0.87 J 0.29 U 0.28 U 0.48 J 2.15 0.30 U 0.30 U 0.92 U 0.33 U 0.32 U     1.19 J 0.61 J 0.29 U 0.27 U 0.29 U 0.28 U
Benzo(b)fluoroanthene ug/kg 0.40 U 0.40 U 0.40 U 0.40 U 1.10 J 0.42 U 0.42 U 0.65 J 2.45 0.44 U 0.43 U 1.11 U 0.49 U 0.47 U     1.49 0.82 U 0.43 U 0.40 U 0.43 U 0.42 U
Benzo(g,h,i)perylene ug/kg 0.43 U 0.43 U 0.44 U 0.43 U 0.77 J 0.45 U 0.45 U 0.56 J 1.45 0.48 U 0.47 U 0.80 U 0.52 U 0.50 U     0.88 J 0.63 J 0.46 U 0.43 U 0.46 U 0.45 U
Benzo(k)fluoranthene ug/kg 0.55 U 0.55 U 0.56 U 0.55 U 0.58 U 0.58 U 0.57 U 0.58 U 0.92 J 0.61 U 0.60 U 0.71 J 0.67 U 0.65 U 0.67 U 0.66 U 0.59 U 0.55 U 0.59 U 0.58 U
Chrysene ug/kg 0.35 U 0.35 U 0.35 U 0.35 U 0.73 J 0.37 U 0.36 U 0.49 J 1.80 0.39 U 0.38 U 0.86 U 0.43 U 0.41 U 1.07 J 0.64 J 0.37 U 0.35 U 0.37 U 0.36 U
Fluoranthene ug/kg 0.78 J 0.85 J 0.88 J 0.84 J 3.02 0.64 J 0.76 J 1.47 J 5.84 1.33 0.87 J 2.68 J 1.20 J 1.46 J 4.49 2.38 J 0.44 J 0.27 J 0.37 J 0.36 J
Fluorene ug/kg 0.52 J 0.75 J 0.67 J 0.65 J 1.29 0.60 J 0.94 J 0.94 J 1.25 J 1.33 1.0 J 1.19 J 1.10 J 1.13 J 2.28 1.50 J 0.39 J 0.39 J 0.34 J 0.37 J
Indeno(1,2,3-c,d)pyrene ug/kg 0.43 U 0.43 U 0.44 U 0.43 U 0.60 J 0.45 U 0.45 U 0.50 J 1.17 J 0.48 U 0.47 U 0.71 J 0.52 U 0.50 U 0.66 J 0.56 J 0.46 U 0.43 U 0.46 U 0.45 U
Naphthalene ug/kg 2.17 3.76 3.60 3.18 5.09 2.08 2.32 3.16 5.1 4.44 4.67 4.74 4.31 4.31 12.1 6.91 2.72 3.01 2.72 2.82
Phenanthrene ug/kg 0.53 J 0.54 J 0.65 J 0.57 J 1.62 0.49 J 0.59 J 0.90 J 2.26 0.86 J 0.63 J 1.25 J 0.70 J 0.83 J 5.09 2.21 J 0.43 J 0.38 J 0.33 J 0.38 J
Pyrene ug/kg 0.38 J 0.36 J 0.38 J 0.37 J 2.01 0.29 J 0.31 J 0.87 J 4.56 0.49 J 0.32 J 1.79 J 0.67 J 0.78 J 3.18 1.54 J 0.29 J 0.20 J 0.24 J 0.24 J
Qualifiers:

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

J =The analyte was positively identified. The associated numerical value is an estimated quantity. 

µg/kg = microgram per kilogram



Table 7
Groundwater VOC and SVOC Reduction Calculations, Target Compounds
Orange and Rockland, Suffern, NY

Percent ReductionA Mass Reduction

Air1 Oxygen1 Ozone2 Control1 Air1 Oxygen1 Ozone2
Peroxide-

Ozone2

Control Spike Control Spike Control Spike Control Spike ug/L ug/L ug/L ug/L ug/L
VOCs
Benzene                                                     ug/L 45.8 64.8 23 56 48 71 --3 87 --3 99 19.9 25.7 32.3 56.2 64.5
Naphthalene                                                 ug/L 21.2 56.0 57 54 99 99 --3 96 --3 99 - -3 11.5 21.1 53.6 55.7
Toluene                                                     ug/L 66.5 137 32 53 66 77 --3 88 --3 100 20.4 35.0 51.1 121 137
SVOCs

Acenaphthene                                                ug/L 21.4 0.3 30 80 91 97 --3 14 --3 - -3 15.3 17.2 20.8 0.04 - -3

Naphthalene                                                 ug/L 9.2 0.02 47 59 99 99 --3 - -3 --3 - -3 2.09 5.42 9.14 - -3 - -3

Note:
A. "Control" represents just the oxidative effect; "Spike" represents the oxidative effect and the mechanical effects from tumbling, handling, etc.
1 = Used spiked groundwater from 10/26
2 = Used spiked groundwater from 10/28
3 = apparent increase in value, statistically unreliable

Analyte
Spiked GW 

(10/26)1
Spiked GW 

(10/28)2 Peroxide-Ozone2
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Sparge Well Installation Report 
PREPARED FOR: Orange and Rockland Utilities, Inc.  

PREPARED BY: CH2M 

DATE: March 8, 2017 

On behalf of Orange and Rockland Utilities, Inc. (O&R), CH2M HILL (CH2M) has prepared this technical 
memorandum summarizing field activities and presenting the pilot test data and results for the installation of 
sparge wells in support of potential groundwater contingency measures at the Suffern Manufactured Gas Plant 
(MGP) Site in Suffern, Rockland County, New York (site).  

As described in detail in the Sparge Well Installation Work Plan (CH2M, March 2016), the scope of work for this 
well installation was to install 34 sparge wells, each to include four 1-inch sparge points to depths of 100 ft, 75 ft, 
50 ft and 25 ft below grade and install 6 piezometers with three 1-inch monitoring points to depths of 75 ft, 50 ft 
and 25 ft below grade. Pilot testing was performed on two of the newly installed sparge wells. Pilot test data were 
used to verify well spacing and understand characteristics of the sparge wells and aquifer as well as aid in design 
of a full- scale injection system at a later date, if necessary.  

The overall objective of this work is to have sparge wells in place as groundwater contingency measures. The 
sparge wells could be quickly utilized during or after the planned in situ solidification (ISS) remedial action at the 
site to provide a treatment barrier for dissolved-phase contaminants if needed.  

This technical memorandum provides a description of deviations from the work plan during the well installation 
and pilot test work, then presents the pilot test data and finally summarizes results and initial recommendations 
for full scale sparge system design.  

Sparge Well Installation Activities 
Utility Clearance 
Dig Safely New York was notified of the forthcoming intrusive activities associated with sparge well installation on 
April 6, 2016. The locations of underground natural gas and water supply mains at the site were marked by O&R 
and the Village of Suffern, respectively. The absence of underground utilities at the proposed boring locations was 
confirmed from April 11 to 22, 2016 using an air-knife rig operated by Cascade Drilling, L.P. under the direction of 
CH2M. At each location a hole measuring approximately 10 to 14 inches in diameter was advanced to 5 or 6 feet 
below grade. Where borings were installed within 5 feet of marked underground utility, the utility was physically 
exposed to confirm its exact location. 

Drilling and Well Installation 
Soil borings where completed from April 18 to June 7, 2016 using the rotosonic drilling method with a mini-sonic 
rig operated by Cascade Drilling, L.P. under the direction of CH2M. Boreholes for sparge wells were advanced by 
driving 6-inch diameter steel casing to a final depth of approximately 100 feet below grade. The 6-inch diameter 
borehole was then overridden with 8-inch diameter casing to approximately 80 feet below grade. For the 6 
piezometers, a 6-inch diameter steel casing was advanced to the final depth of approximately 75 feet below 
grade. Continuous soil samples were collected from the boreholes and geologic observations were recorded on 
boring log forms provided as Attachment A. Soil was described in general accordance with ASTM International 
(formerly American Society of Testing and Materials) D-2488 (2006). The final locations of all wells are shown in 
Figure 1.  
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All sparge wells and piezometers were constructed with 1-inch diameter Schedule 80 PVC riser pipe and factory-
perforated well screens. Each sparge point consisted of a 3 foot section of 0.05-inch slotted screen with a 4-inch 
long bottom cap. Piezometer well screens consisted of 5 feet sections of 0.02-inch slotted screen. The annular 
space between the well screen and borehole wall for the sparge points and piezometers was filled with a #3 and 
#1 U.S. Silica filter sand, respectively. In general, the filter sand extended 1 to 2 feet above and below each well 
screen. Intermediate seals between well screens were filled with Cetco Puregold medium bentonite chips. In most 
cases, 1 foot of #000 U.S. Silica transition sand and 2 feet of bentonite chips were emplaced above the uppermost 
filter sand. A bentonite grout slurry was used for the upper well seal. At locations where a transition sand was not 
used, the top bentonite chip seal were allowed to hydrate for at least two hours prior to placing liquid bentonite 
grout. All wells and piezometers were finished at grade with caps, 18-inch diameter heavy-duty steel road boxes, 
and concrete aprons. Locks were not installed at this time. Attachment B provides the well completion logs for 
further well installation details and Table 1 below summarizes the well installation depths.  

Three of the proposed sparge well locations (SW04, SW07, and SW16) were not installed due to obstructing field 
conditions:  

 SW04 was terminated at 30 feet below grade because non-aqueous phase liquids were observed during 
drilling. The remediation limits were extended to address the observed impacts in the SW04 location.  

 SW07 could not be installed due to the proximity and density of underground natural gas mains surrounding 
the proposed location.  

 SW16 was eliminated because of spacing considerations after adjusting adjacent borings due to conflicts with 
underground and overhead utilities, and to accommodate adequate working distances from the abandoned 
railway bridge along Pat Malone Drive.  

At 12 locations (SW03, SW08, SW09, SW10, SW11, SW12, SW20, SW21, SW22, SW23, SW24, and SW34) at least 
one well screen was adjusted from the proposed construction based on field conditions. In particular, a fine-
grained sediment, which was considered unsuitable for sparging, was present at the depth of the proposed 
shallowest well screen (22 to 25 ft below grade) at 5 locations in the western area of the site (SW20, SW21, SW22, 
SW23, and SW24). At those locations the shallow well screen was installed above the fine-grained unit, with 
treatment below this unit planned for the next deeper screen interval, if needed. The proposed deep sparge well 
screens (97 to 100 ft below grade) at SW03, SW08, SW09, SW10, SW11, and SW34 were adjusted upwards 
because bedrock was encountered at depths of 93 to 100 ft below grade.  
 

Table 1. Summary of Installed Wells and Associated Depths 

Well Type Target Depth No. Borings No. Wells 

Sparge Wells: 8”Sonic drilled bore hole with 4-1” Schedule 80 PVC 
sparge points screened at 25’, 50’, 75’ and 100’ below grade 100 31 124 

Piezometers: 6” Sonic drilled bore hole with 3-1” Schedule 80 PVC 
monitoring points at 25’, 50’ and 75’ below grade 75 6 18 

    

Geologic Observations 
The subsurface geology encountered during sparge well and piezometer installation generally agreed with 
conditions described in previous site investigations, and included fill, alluvium, and bedrock. All well screens were 
installed in alluvial deposits consisting of laterally variable and heterogeneous sand, gravel, and cobble lithologies 
with little silt and clay content. With the exception of seven locations (SW03, SW08, SW09, SW10, SW11, and 
SW34), the alluvium extended to the final depth of the borings (75 to 100 ft below grade). Dark gray to black silt- 
or clay-rich lithologies were encountered at depths of 20 to 40 feet below grade at borings in the western area of 
the site (PZ01, PZ03, PZ06, SW21 to SW24, SW26, and SW28). Bedrock was encountered at depths of 93 to 100 ft 
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below grade at SW03, SW08, SW09, SW10, SW11, SW12, and SW34, and consisted of a competent granitic gneiss 
with little weathering profile.  

Investigative Derived Waste Management 
Investigative derived waste (IDW) associated with the drilling activities included soil cuttings, personal protective 
equipment (PPE), groundwater, decontamination rinsate, and rubbish. At the end of each work day, potentially 
contaminated soil cuttings, plastic soil bags, and PPE (nitrile gloves) produced during sparge well and piezometer 
installation were transported from the drilling locations to an impacted soil stockpile in the main area of the site 
managed by the remedial action contractor, Creamer Environmental Inc. (CEI). The potentially contaminated solid 
wastes were transported by to an offsite location for thermal treatment by CEI. Groundwater and equipment 
decontamination rinsates were transported to an onsite water treatment system operated by CEI. General, 
uncontaminated rubbish (e.g. boxes, well material containers, etc.) were containerized in a roll-off bin for 
transport to a landfill for disposal. 

Pilot Test Activities 
Sparge pilot testing at two (2) sparge well locations, SW26 and SW27, was completed from June 6 to June 16, 
2016. The testing utilized an Ingersoll-Rand P185WJD compressor supplied by Cascade Drilling, L.P. to inject air at 
a flow rate of approximately 20 scfm into the two sparge wells at the various depths. Pressure, dissolved oxygen 
(DO) and oxygen reduction potential (ORP) responses were measured during the air injection at the select 
piezometer locations and depths. Due to the limitation of downhole transducers to measure only pressure and 
not the desired DO and ORP, the pilot testing including purging of water from the piezometers to measure DO and 
OPR using an YSI water quality meter (YSI) and water flow through cell. 

Well development of the 6 piezometer well locations (PZ01 to PZ06) with 3 monitoring points (A, B and C) each 
(total 18 one-inch wells) was completed prior to pilot testing. The objective of the piezometer well development 
was to ensure each piezometer well exhibited good recharge rates and flows. The wells were pumped to remove 
a minimum of three well volumes then YSI readings collected while pumping was continued until the turbidity 
decreases to less than 5 nephelometric turbidity units, or turbidity measurements stabilized to within 10 percent 
of the previous reading, or a maximum volume of water equal to ten wetted casing volumes had been removed. 
Attached Table 2 provides the final well development reading for each piezometer. The DO and ORP 
measurements collected during well development are used for the baseline sparge testing DO and ORP 
measurements.  

Sparge pilot testing set-up included assembly of a manifold to control flow to the wells including valving, flow 
meter (0-22 scfm), pressure indicator (0-65 psi) and 1-inch pressure rated hose. Each of the sparge wells was 
completed with a screw cap to allow connection to the hose while sparging and each well was capped with a 
screw plug while not in use. Each piezometer had a dedicated pressure transducer inserted to the midpoint of the 
screen to continuously measure pressure changes in the aquifer throughout the pilot testing. 

Once pilot testing set-up was completed, compressed air was slowly applied to the first sparge well, SW26A, for 
approximately 50 minutes. The air compressor was turned on and pressure was increased to initiate flow into the 
well. Then the pressure was gradually increased 1 psi at a time, pausing at each new psi for 3 minutes, until a total 
flow of approximately 20 scfm was reached. This slow increase in pressure was to minimize the chance of “loose” 
soils blocking the screens. After injection of air for the desired time period, the line was depressurized little by 
little, taking care to let the pressure dissipate slowly over approximately 10 minutes. This was necessary to keep 
“loose” silt or sand from flowing into the sparge wells. After each air injection, water from select piezometers was 
purged and YSI measurements completed to assess the DO and ORP of the affected water. This general approach 
was repeated at each of the monitoring points located at approximately 25, 50, 75 and 100 ft below ground 
surface at sparge wells SW26 and SW27.  Table 3 below provides the length of sparge time and selected 
piezometers for DO and ORP monitoring.  
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Table 3: Sparging Time and Piezometers Monitored for DO and ORP 

Sparged Well Approximate Depth (ft bgs) Piezometers to Monitor for DO and ORP* Sparging time 
(min): 

SW26 A – 25 PZ03A; PZ04A; PZ06A  75 

B – 50 PZ03A, B; PZ04A, B; PZ06A, B 75 

C – 75 PZ03B, C; PZ04B, C; PZ06B, C 120 

D - 100 PZ03B, C; PZ04B, C; PZ06B, C 120 

SW27 A – 25 PZ02A; PZ04A; PZ05A 75 

B – 50 PZ02A, B; PZ04A, B; PZ05A, B 75 

C – 75 PZ02B, C; PZ04B, C; PZ05B, C 120 

D - 100 PZ02B, C; PZ04B, C; PZ05B, C 120 

*Well nomenclature: A wells are located 25 ft bgs, B wells are located 50 ft bgs, and C wells are located 75 ft bgs. 

Pilot Test Results  
Table 2 provides a summary of the well development data or baseline data, and illustrates that there is a 
significant difference in ORP within the pilot test area at several shallow piezometer locations; PZ01A, PZ02A, 
PZ03A and deeper depths at PZ05 had a strongly negative ORP indicating a natural oxidation demand. Natural 
oxygen demand is likely due to decaying organic matter or oxidizable minerals (such as iron) and apparently 
naturally occurring. No observations of anthropogenic, man-made sources of natural oxygen demand, such as fuel 
hydrocarbons, were observed in the borings near the pilot study area.  
 
Table 4 provides a summary of the DO and ORP readings observed in piezometers during the pilot testing 
including the sparging location, time, pressure and flow rate. The DO during sparging does not show that all the 
piezometers responded completely during the brief sparge duration. Initially most of the piezometers showed a 
decreasing trend, which is consistent with the movement of less oxidized water in response to the initial sparge 
well pressurization. The DO results indicate that the air was migrating and pressure was spreading through the 
aquifer; it is expected, but unprovable from the data whether a longer sparging period, or multiple sparging 
cycles, would have increased the DO in all the piezometers.  
 
The sparge tests proved that the sparge well can accept 20 cfm of air flow into each screened interval. The DO 
shows there is a transient pressure connection from each of the sparge wells to each of the piezometers, as 
expected; this is also consistent with a coarse-grained setting, which is also positive for lateral spreading of DO 
over time. However, the duration of the injection during the test (generally less than two hours sparging time) 
was insufficient to observe DO increase at the piezometers located approximately 25 feet away or more. 
 
Transducer data is summarized in Table 5 and show the influence that the sparging has on each piezometer 
location. The spikes in pressure correlate to the sparging intervals and indicate good hydraulic conductivity 
throughout the aquifer. The transducer data also observed diurnal effects from the nearby water wells which 
have been removed from the initial signal to isolate the effect due to sparging; this filtered effect of sparging is 
shown in Table 5. 

Pilot Test Conclusions  
The piezometers locations were located approximately 22.5 to 28 feet from the pilot test sparge well locations 
and representative of the sparge well network spacing. Given the positive indications of air flow at the 
piezometers recorded during the pilot testing, including pressure changes in the aquifer, high air flow rates, ORP 
and DO measurements, the current spacing of the sparge well network of 25 feet between sparge wells is 
confirmed as adequate for full scale sparging of the aquifer.  
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Additional boring log reviews and pilot testing results analysis will be required to determine optimal operation of 
the sparge wells during full scale operations, should that become necessary. In the shallow areas, such as PZ01A, 
PZ02A, PZ03A and deeper depths at PZ05, with strongly negative ORP indicating a natural oxidation demand, 
higher sparge flow rates, sparging at multiple wells or at multiple elevations within a well may be required to 
provide additional oxidative potential required to achieve the level of oxidization required for treatment. 

The dark gray to black silt- or clay-rich lithologies encountered at depths of 20 to 40 feet below grade in the 
western area of the site (including wells PZ01, PZ03, PZ06, SW21 to SW24, SW26, and SW28) may require 
operation of various depths of sparging points to reach the more heterogeneous sand above and below the silt- or 
clay-rich layer. During pilot testing the aquifer directly above these lithologies showed that air movement is 
impeded through these layers, thus the layer acts as a confining layer keeping air from the shallower soils. From 
this we learned that deeper wells cannot be relied upon to sparge the full depth of the aquifer, but that shallow 
wells will need to be operated specifically where such lithologies exist. In general, if impacts are observed only 
above or below this layer then sparging would only occur in the impacted zone. If impacts are observed both 
above and below the layer then sparging would be required at points in both zones. For example, wells located in 
the eastern portion of the site, such as SW1 to SW6, without a shallow silt- or clay-rich lithologies, could operate 
sparge points at only the deeper points to treat impacts over the entire depth of the well, both shallow and deep. 
While wells located in the western area, SW21 to SW24, would likely be required to operate all sparge points 
include the 25 ft below grade depth to reach the shallower soils located above the silt- or clay-rich layer at 20 to 
40 ft below grade if both shallow and deep impacts are observed. During the start of full scale sparging operations 
monitoring of DO and contaminate reductions should be completed for approximately 3 months and then 
sparging operations adjusted to address an areas that are not being adequately sparged. 

In conclusion, the pilot testing proved that the initial spacing of 25 ft will prove appropriate for full scale 
operation. The multiple layered sparge screens were installed to assure coverage throughout the vertical section 
of the aquifer; this pilot test proved that the multiple layers of sparge screens can be operated effectively allowing 
sparging to reach all depths of the aquifer, including between silt zones or confining layers.  
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Table 2: Final Well Development Data
Sparge Pilot Testing
Suffern Site, O&R Utilities

WELL DATE TIME
WATER 
LEVEL

(ft BTOC)

TOTAL 
VOLUME 
PURGED

(gallons)

TEMP.
(°C)

pH
(std. units)

CONDUC-
TIVITY
(mS/cm)

TURBIDITY
(NTU)

DO
(mg/L)

ORP
(mV)

REMARKS
(color, odor, sheen, 

sediment, etc.)

PZ01A 6/8/2016 14:58 6.10 5.2 11.95 6.63 0.803 2.63 8.91 -92.3
PZ01B 6/8/2016 15:58 6.30 9.8 12.88 6.37 0.890 17.80 6.92 36.4
PZ01C 6/8/2016 16:01 6.73 9.6 12.90 6.49 0.942 4.74 6.92 25
PZ02A 6/8/2016 11:39 6.02 5.1 12.35 6.49 0.991 3.25 4.56 -64.7
PZ02B 6/8/2016 14:03 6.69 6.3 12.90 6.26 0.911 4.05 5.65 57.8
PZ02C 6/8/2016 14:11 6.69 8.5 13.10 6.35 0.904 3.97 5.61 66.4
PZ03A 6/7/2016 16:52 6.05 9.0 13.25 6.43 0.674 15.80 4.54 -48.1
PZ03B 6/8/2016 10:12 7.15 8.7 13.31 6.29 0.777 4.32 3.76 -13.8
PZ03C 6/8/2016 11:02 7.09 14.0 13.44 6.27 0.936 27.00 3.50 82.7
PZ04A 6/7/2016 14:00 7.21 7.7 15.22 6.03 0.782 25.70 1.50 2.2
PZ04B 6/7/2016 15:22 6.19 10.4 13.99 5.90 0.829 2.35 3.13 159.2
PZ04C 6/7/2016 15:19 6.23 9.9 14.14 6.09 1.320 4.73 2.79 155.4
PZ05A 6/7/2016 9:02 7.31 7.3 13.45 5.97 0.522 156.00 2.40 4.8
PZ05B 6/7/2016 10:24 6.93 11.4 14.97 5.98 0.845 110.00 2.83 -211.7
PZ05C 6/7/2016 12:11 6.94 15.0 15.51 6.25 1.237 11.30 2.82 -167.90
PZ06A 6/7/2016 16:42 6.70 8.00 13.18 6.35 0.537 23.20 4.89 -45.20
PZ06B 6/8/2016 8:56 7.01 12.5 13.61 6.26 0.912 3.45 3.63 41.30
PZ06C 6/8/2016 8:47 7.09 9.8 13.70 6.42 1.345 3.55 4.07 54.70



Table 4: Sparging and Piezometer Data
Sparge Pilot Testing
Suffern Site, O&R Utilities

SPARGE WELL PRESSURE (psi)
FLOW 
(scfm)

BEGIN 
SPARGE END SPARGE

TOTAL 
SPARGE 

TIME
SW26A 12 20 10:32 11:58 1:26

PIEZOMETER TIME
WATER 
LEVEL

(ft BTOC)

TOTAL 
VOLUME 
PURGED

(liters)

DO
(mg/L)

ORP
(mV)

PZ06A 12:17 7.85 2.0 13.8 -61.2
12:43 7.60 7.8 10.5 -58.7

PZ03A 12:19 7.90 1.0 5.8 -123.6
12:47 6.96 5.5 10.8 -116.2

PZ04A 12:19 7.57 2.1 13.6 -32.7
12:59 7.45 10.6 14.6 -18.4

SPARGE WELL PRESSURE (psi)
FLOW 
(scfm)

BEGIN 
SPARGE END SPARGE

TOTAL 
SPARGE 

TIME
SW26B 26 22 8:23 9:41 1:18

PIEZOMETER TIME
WATER 
LEVEL

(ft BTOC)

TOTAL 
VOLUME 
PURGED

(liters)

DO
(mg/L)

ORP
(mV)

PZ06A 9:58 7.15 0.3 2.22 -64.4
10:22 7.51 10.3 1.02 -95.3

PZ03A 10:42 6.11 1.0 1.08 -115.6
10:56 6.09 4.6 0.60 -118.0

PZ04A 10:55 7.48 0.5 4.25 43.3
11:10 7.53 8.0 3.21 40.0

PZ06B 10:25 7.48 0.3 2.52 -79.1
10:47 7.43 9.3 1.16 -550.6

PZ04B 11:15 7.30 0.5 2.14 -5.4
11:30 7.27 8.0 1.26 47.3

PZ03B 11:04 4.34 0.5 0.66 -71.6
11:25 4.24 10.5 0.36 -41.4



Table 4: Sparging and Piezometer Data
Sparge Pilot Testing
Suffern Site, O&R Utilities

SPARGE WELL PRESSURE (psi)
FLOW 
(scfm)

BEGIN 
SPARGE END SPARGE

TOTAL 
SPARGE 

TIME
SW26C 37.8 21 0.5 14:34 1:52

PIEZOMETER TIME
WATER 
LEVEL

(ft BTOC)

TOTAL 
VOLUME 
PURGED

(liters)

DO
(mg/L)

ORP
(mV)

PZ04B 14:50 6.91 0.5 5.73 124.3
15:17 7.20 14.0 9.40 198.1

PZ03B 14:58 6.67 3.5 1.31 -51.7
15:15 6.69 12.0 0.63 -49.7

PZ06B 15:43 7.02 1.0 0.51 -6.0
15:54 7.12 5.5 0.46 -20.8

PZ04C 15:25 7.46 0.5 4.72 25.2
15:43 6.43 9.5 2.08 119.4

PZ03C 15:27 6.68 1.5 0.56 -17.4
15:37 6.66 6.5 0.51 31.9

PZ06C 16:08 6.50 0.5 3.46 -79.7
16:35 6.41 14.0 1.70 -392.0

SPARGE WELL PRESSURE (psi)
FLOW 
(scfm)

BEGIN 
SPARGE END SPARGE

TOTAL 
SPARGE 

TIME
SW26D 44 22 0.4 11:16 1:48

PIEZOMETER TIME
WATER 
LEVEL

(ft BTOC)

TOTAL 
VOLUME 
PURGED

(liters)

DO
(mg/L)

ORP
(mV)

PZ03B 11:25 6.68 1.5 0.52 -76.5
11:40 7.01 9.0 0.71 -76.3

PZ03C 11:46 7.11 2.0 1.06 -32.2
12:01 7.20 10.5 0.64 14.7

PZ04B 12:14 7.62 2.5 3.11 60.9
12:30 7.60 10.5 2.74 86.4

PZ06B 11:30 7.55 0.4 1.06 3.7
11:46 7.80 2.4 0.97 8.4

PZ06C 11:53 7.36 0.4 1.08 -1.5
12:02 7.36 1.6 0.95 12.0

PZ04C 12:20 7.33 0.4 3.68 56.3
12:29 7.33 1.6 4.16 69.0



Table 4: Sparging and Piezometer Data
Sparge Pilot Testing
Suffern Site, O&R Utilities

SPARGE WELL PRESSURE (psi)
FLOW 
(scfm)

BEGIN 
SPARGE END SPARGE

TOTAL 
SPARGE 

TIME
SW27A 13 22 0.6 14:30 0:45

PIEZOMETER TIME
WATER 
LEVEL

(ft BTOC)

TOTAL 
VOLUME 
PURGED

(liters)

DO
(mg/L)

ORP
(mV)

PZ02A 14:50 7.17 2.5 1.67 -78.1
15:11 7.24 12.0 0.81 -91.4

PZ04A 14:52 7.85 0.3 3.55 -3.6
15:07 7.82 1.8 1.47 1.0

PZ05A 15:19 7.51 0.4 1.06 -38.0
15:37 7.54 1.8 0.69 -39.8

SPARGE WELL PRESSURE (psi)
FLOW 
(scfm)

BEGIN 
SPARGE END SPARGE

TOTAL 
SPARGE 

TIME
SW27B 21 22 0.7 16:59 1:17

PIEZOMETER TIME
WATER 
LEVEL

(ft BTOC)

TOTAL 
VOLUME 
PURGED

(liters)

DO
(mg/L)

ORP
(mV)

PZ02A 17:05 6.21 3.5 0.75 -92.3
17:16 6.21 9.0 0.55 -101.7

PZ02B 17:22 6.80 2.0 0.60 -59.8
17:33 6.81 7.5 0.48 -39.5

PZ05A 16:57 6.40 0.0 0.57 -35.0
17:03 7.04 0.8 0.43 -33.1

PZ05B 17:11 6.70 0.4 1.13 -29.4
17:23 6.70 2.1 0.65 -28.3

PZ04A 17:33 7.15 0.4 1.97 5.7
17:45 7.16 2.0 0.73 6.2

PZ04B 17:49 6.58 0.4 1.79 42.4
18:04 6.58 2.4 2.40 80.2



Table 4: Sparging and Piezometer Data
Sparge Pilot Testing
Suffern Site, O&R Utilities

SPARGE WELL PRESSURE (psi)
FLOW 
(scfm)

BEGIN 
SPARGE END SPARGE

TOTAL 
SPARGE 

TIME
SW27C 36 20 0.4 10:17 1:45

PIEZOMETER TIME
WATER 
LEVEL

(ft BTOC)

TOTAL 
VOLUME 
PURGED

(liters)

DO
(mg/L)

ORP
(mV)

PZ02B 10:41 7.09 2.5 0.72 -3.0
11:04 7.31 14.0 0.241 -2.6

PZ02C 11:10 7.43 1.5 5.1 -11.1
11:40 7.52 16.5 1.371 -12.6

PZ04B 10:22 7.84 0.1 12.11 164.0
11:15 7.98 4.0 10.52 201.6

PZ04C 11:22 7.50 0.4 7.64 195.2
11:34 7.50 1.8 5.59 185.2

PZ05B 11:52 7.30 0.4 0.99 -48.0
12:05 7.30 1.6 0.6 -52.0

PZ05C 12:02 7.45 3.5 1.321 -42.6
12:18 7.46 11.5 0.92 -44.9

SPARGE WELL PRESSURE (psi)
FLOW 
(scfm)

BEGIN 
SPARGE END SPARGE

TOTAL 
SPARGE 

TIME
SW27D 44 20 0.6 15:40 2:14

PIEZOMETER TIME
WATER 
LEVEL

(ft BTOC)

TOTAL 
VOLUME 
PURGED

(liters)

DO
(mg/L)

ORP
(mV)

PZ02B 16:17 6.85 1.5 0.66 -20.8
16:29 6.91 7.5 0.37 -14.4

PZ02C 15:57 6.65 2.5 0.83 -34.3
16:11 6.78 9.5 0.42 -39.5

PZ05B 15:35 6.05 0.2 2.25 -76.7
15:51 6.04 1.5 1.02 -66.2

PZ05C 16:02 6.75 0.2 1.01 -51.7
16:08 6.76 1.0 1.08 -44.0

PZ04B 16:23 7.40 0.2 8.66 89.1
16:43 7.43 1.8 8.23 127.3

PZ04C 16:47 6.71 0.2 7.77 130.7
16:58 6.70 1.3 6.61 128.7



Table 5: Transducer Data Analysis
Sparge Pilot Testing
Suffern Site, O&R Utilities

SPARGE 
INTERVAL

SPARGE ON/OFF 
PEROID PZ-01A PZ-01B PZ-01C PZ-02A PZ-02B PZ-02C PZ-03A PZ-03B PZ-03C PZ-04A PZ-04B PZ-04C PZ-05A PZ-05B PZ-05C PZ-06A PZ-06B PZ-06C

SW26A 6/9/2016 10:32
SW26A 6/9/2016 11:23
SW26B 6/10/2016 8:23
SW26B 6/10/2016 9:41
SW26C 6/10/2016 12:42
SW26C 6/10/2016 14:34
SW26D 6/13/2016 9:28
SW26D 6/13/2016 11:16
SW27A 6/13/2016 13:45
SW27A 6/13/2016 14:30
SW27B 6/13/2016 15:42
SW27B 6/13/2016 16:59
SW27C 6/14/2016 8:32
SW27C 6/14/2016 10:17
SW27D 6/14/2016 13:26
SW27D 6/14/2016 15:40

SPARGE 
INTERVAL

SPARGE ON/OFF 
PEROID PZ-01A PZ-01B PZ-01C PZ-02A PZ-02B PZ-02C PZ-03A PZ-03B PZ-03C PZ-04A PZ-04B PZ-04C PZ-05A PZ-05B PZ-05C PZ-06A PZ-06B PZ-06C

SW26A 6/9/2016 10:32
SW26A 6/9/2016 11:23
SW26B 6/10/2016 8:23
SW26B 6/10/2016 9:41
SW26C 6/10/2016 12:42
SW26C 6/10/2016 14:34
SW26D 6/13/2016 9:28
SW26D 6/13/2016 11:16
SW27A 6/13/2016 13:45
SW27A 6/13/2016 14:30
SW27B 6/13/2016 15:42
SW27B 6/13/2016 16:59
SW27C 6/14/2016 8:32
SW27C 6/14/2016 10:17
SW27D 6/14/2016 13:26
SW27D 6/14/2016 15:40 0.89 0.76 0.490.04 0.53 0.48 1.17 0.71 0.490.03 0.44 0.41 0.04 0.49 0.46

0.50 0.36 0.220.03 0.23 0.22 0.03 0.27 0.25

0.71 0.54 0.47

0.73 0.72 0.290.04 0.32 0.27 1.00 0.65 0.25

0.70 0.56 0.470.23 0.47 0.43 0.90 0.56 0.450.21 0.40 0.40 0.23 0.44 0.42

0.25 0.18 0.091.04 0.12 0.11 1.14 0.14 0.14

0.64 0.52 0.45

0.34 0.21 0.101.13 0.16 0.13 0.48 0.19 0.10

1.18 1.08 0.630.06 0.67 0.61 1.47 1.00 0.630.05 0.53 0.52 0.06 0.59 0.58

0.55 0.41 0.230.02 0.27 0.25 0.03 0.31 0.28

0.85 0.72 0.59

0.77 0.77 0.360.03 0.36 0.30 1.11 0.71 0.29

0.58 0.48 0.180.10 0.24 0.20 0.90 0.42 0.170.05 0.19 0.18 0.07 0.22 0.20

0.61 0.37 0.190.68 0.23 0.21 0.94 0.29 0.26

0.40 0.30 0.16

MAXIMUM RESPONSE (psi)

134 134 134 44 134 132

0.69 0.42 0.191.26 0.33 0.26 1.11 0.39 0.20

26

130 134 134 134 134 134 134

74 38 22 96 88 16

126 134 134 46 134

98 88 82 96 84 80 104 72 62

31

42 72

66 42

33

74 36 34 74 72

29 29 33 31 31 25

7272 30 36 72 70 7070 74 72 72

104 108 108 110 44

98 64 100

17 27 35 17 29 31 17

90 64 100 100 100 100

29 31 33

102 100 98 102 100 100 102 100 100

43 23 19 11 25

104 112 96 108 110

43 41 19 11 43 43

1818 110 112 34 98 48102

11 45 47 11 43 43 9

22 22

ELAPSED TIME TO MAXIMUM RESPONSE (minutes)

22 22 22 22 22 22 22 22 22 22 22 2224 22 22 24



Table 5: Transducer Data Analysis
Sparge Pilot Testing
Suffern Site, O&R Utilities

SPARGE 
INTERVAL

SPARGE ON/OFF 
PEROID PZ-01A PZ-01B PZ-01C PZ-02A PZ-02B PZ-02C PZ-03A PZ-03B PZ-03C PZ-04A PZ-04B PZ-04C PZ-05A PZ-05B PZ-05C PZ-06A PZ-06B PZ-06C

SW26A 6/9/2016 10:32
SW26A 6/9/2016 11:23
SW26B 6/10/2016 8:23
SW26B 6/10/2016 9:41
SW26C 6/10/2016 12:42
SW26C 6/10/2016 14:34
SW26D 6/13/2016 9:28
SW26D 6/13/2016 11:16
SW27A 6/13/2016 13:45
SW27A 6/13/2016 14:30
SW27B 6/13/2016 15:42
SW27B 6/13/2016 16:59
SW27C 6/14/2016 8:32
SW27C 6/14/2016 10:17
SW27D 6/14/2016 13:26
SW27D 6/14/2016 15:40 1.11 2.69 1.64 1.14 1.63

2.09 1.28

1.69 1.67

1.30

0.67

0.07 1.01 0.95 0.09 1.13 1.06 0.10

2.30 1.50 0.57 1.16 0.83 0.51

1.24 1.09 2.05 1.74 1.141.23

0.06 0.54 0.51 0.07 0.63 0.57 0.08 0.74 0.61

0.48 0.22

0.48 0.93 0.93 0.53 1.01

0.36 0.30 1.10 0.45 0.23 0.58

1.091.04 1.48 1.19 1.03 1.610.97 0.54 1.09 1.00

0.07 0.82 0.69 2.56 1.63

1.33 0.14 1.54 1.41 2.73 2.48 1.44

2.39 0.27 0.25 2.64 0.32 0.33 2.62

3.38 2.30 1.44 1.96 1.65 1.37

0.42 0.21 0.78

0.11 1.22 1.19 0.13 1.37

0.69 0.36 1.33 1.11 0.41

0.05 0.61 0.58 0.07 0.72

0.55 0.47 2.07 0.97 0.39 0.93

0.840.67 1.27 0.94 0.53 1.78 1.780.64

0.12 0.44 0.41 0.17 0.51 0.46 0.23

2.57 0.90

MAXIMUM RESPONSE (feet of water)

1.56 0.54 0.48 2.17 0.66 0.60 2.90 0.75 0.60 1.59 0.96 0.440.46 1.41 0.86 0.44
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Attachment 1 
Soil Boring Logs 





































































































































































































































































































 

 

Attachment 2 
Well Completion Reports 
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